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The Word At Microsoft
Is SMARTSTAR Excels.

“For me, an outstanding
feature of SMARTSTAR® is its
ability to integrate with third-
party software as well as with
applications developed in
host languages. We use it as a
transparent frontend facility
to our MAXCIM (ASK) based
manufacturing software.” says
Microsoft® Lead Development
Analyst Greg Nelson. He also
notes that the addition of
scrolling regions (master/detail
record processing) extends
SMARTSTAR into the production
applications development envi-
ronment. In addition, Mr. Nelson
states, “Signal Technology sup-
port is amazing. There is always
a competent person available
with a timely response.”

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!
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Using a VAX for data acquisi-
tion and signal processing? Ask
about ILS® our world standard
signal processing software, with
more than 2,000 installations in
40 countries.

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

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
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VAX, VAX/VMS, Rdb, CDD/Plus, RMS, VIDA, and VAXlink are trademarks of Digital Equipment Corporation
MAXCIM is a trademark of NCA Corporation. Microsoft is a trademark of Microsoft Corporation
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OVER 5,000

The Performance
4000 works. Fact is, the
Performance 4000 Ethernet Terminal
Server has satisfied the appetites of over
5,000 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.

Perfectly compLATable. The Performance
4000 Terminal Server is 100% LAT compatible. No
special hardware is required; no special software
drivers are necessary. In fact, the Performance
4000 uses a superset of the DECserver 200 user
commands, so no retraining is necessary.

Less size, more
room to grow. The base system

will support up to 16 terminals from a
package only 2} inches high. Add a 2-inch
high expansion unit, and you can support 32 ter-
minals from a system that sits on top of a desk!
A rackmount shelf is also available, and you can
choose from three different base units and two
expansion unit configurations. &

Free book of solutions! For ,’gs'
more information about these §
and other Emulex products, 69
return this magazine’s re- 5
ply card or call Emulex
toll free!

See us at DEXPO South Booth #613

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

Emulex Corporation
3545 Harbor Blvd.

Regional Offices: Anaheim, CA (714) 385-1685 Roswell, GA (404) 587-3610
Burlington, MA (617) 229-8880 Schaumburg, IL (312) 605-0888

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

Munich (49) 89-3608020 North Sydney (61) 2-957-1669 Paris (33) 134-65-9191
Tokyo (81) 3-234-8951 Toronto (416) 673-1211

DECserver and LAT are registered trademarks of Digital Equipment Corp.
Costa Mesa CA 92626 EMULEX ©1989 Emulex Corporation.
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Now your

old standard

is compatible
with the new
backup standard

If you are using Pertec standard nine track tape drives
for backup, you should consider moving to the new
8mm standard. Now it’s easy to add all the benefits of
Helical Scan Technology to your existing system,
without special software drivers or additional controller
cards. The CY-8200 interfaces to your Pertec compatible
tapedrive or controller as another nine track tapedrive
-a very fast, high capacity tape drive.

The new 8mm standard delivers performance. The
CY-8200 gives you 2.3 gigabytes of formatted capacity
per tape, making unattended backup a reality. With
transfer rates of up to 15 megabytes per minute, backup
is very fast.

The new 8mm standard delivers real cost savings. Each
8mm tape can replace 10 to 20 reels, at a typical cost of
$10 per tape. Considering the number of reels you
purchase each year at $15 or more, you can save
thousands of dollars in media costs alone. Add the
increased productivity of operators freed from mount-
ing reels and attending to backups, and the switch to
8mm becomes easy to cost justify.

8mm tape backup is a proven standard. It has been a
tremendous success, with thousands of installed
subsystems. With no new technology on the horizon to
surpass Helical Scan drives, 8mm will continue as the
standard. And each CY-8200 is backed by a twelve
month warranty, with extended warranty available.

True Plug and Play Compatibility with

DEC IBM PC

IBM Wang

Hewlett Packard Sun

Data General IBM PC Compatibles
Unisys MS DOS

Prime SCO Xenix

Pyramid Alpha Microsystems
Apollo Altos

The CY-8200 is a turnkey solution that can be
ordered in any one of a variety of configurations to fit
your site requirements:

e Special cable lengths - up to 80 feet

e A variety of standard interfaces for your system.

e Rack mounting - up to 4 drives in a single 19” rack
for 9.2Gb of unattended backup

¢ Free standing, portable units

e Combination disk/tape subsystems

e Status display - 2 line, 40 column display shows
tape condition, drive state, command, etc.

with all the advantages of Helical Scan Technology:

¢ High capacity - 2.3 Gb formatted capacity

e High speed - up to 15 Mb/minute sustained; 1.6
Mb/second burst

Compact media - vastly reduced tape library space
Reliable - twelve month warranty
Quiet - Quieter than your laser printer

Data interchangeability - write a file on your VAX
and retrieve it on your Sun

For more information, call

E O NTEMPORARHR.Y

CYBERNETICS

11830 Canon Boulevard
Newport News, Virginia 23606
(804) 873-0900
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ON THE COVER:

This month’s cover
is the work of
Mark Anderson,
Metairie, LA.

This magazine is not
sponsored or approved by
Digital Equipment Cor-
poration. “DEC” and
“VAX” are trademarks of
Digital Equipment Corpora-
tion. Digital Equipment Cor-
poration is the owner of the
trademark “DEC” and is the

source of all “DEC” products.

For other Digital trademarks,
see page 6.
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Fueled by the activity surrounding X, the X hardware platform is growing
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by Geoffroy T. Roach
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OutperformVT1240/241 Graphics Terminals
ByIrading4 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 VT240/241 terminal.

Sixteen different colors can be specified from available palettes. Which makes
working with 3-D images and complex filled regions in powerful ReGIS color graphics
programs as easy as pie
charts. Rubber band
cursor actions, curves
through data points, and
text drawn to virtually
any size, shape, or angle
are also available.

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

Automatlc keyboard remapping has been added. The PC num lock, for
example, becomes the DEC PF1 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 608-273-6000 to trade up. And if you're not a smﬂrm
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 BestWith The Brightest.

S———— /[ Jlersofr

© 1988 Persoft. Inc. All Rights Reserved. Persoft and Smarlerm are registered trademarks of Persoft, Inc., 465 Science Drive, Madison, W1 53711
Specifications subject to change without notice. DEC. VT, and ReGIS are registered trademarks of Digital Equipment Corporation




 DECconnect Solutions

~ Multi Channel Wiring

e : Terminal
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@ o System Side Patching
- A ' Feeder Cable
D e == == Harmonica
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~ Drop Side Patching 11

Line Cord

25 Pair multi channel cables consolidate individual wiring channels. These channels run
from the wiring closet to the feeder split (harmonica) located in the office area. Perfect
for use in open/modular office environments. Greatly reduces installation costs, pro-
vides versatility, and restores order to your communications wiring system.

MM]J is the DEC standard data

jack style. The unique off-set

style prevents users from plug-
ging data equipment into a voice outlet.
All MOD-TAP's products are available
with the MMJ option and are compatible
with DEC's wiring system.

MOD-TAP offers innovative solutions for
all your communications wiring needs.
Call today for your FREE copy of our new
1989 Applications Catalog.

See us at DEXPO South
Booth #101

MOD-TAPSystem

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

Harvard, MA USA

508-772-5630

FAX 508-772-2011

Southampton Hants, UK 44 703 212120 FAX 44 703 212046
Le Chesnay, France 39633232 FAX 39633120
Trademarks are the property of their respective owners.
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A-to-Z DECnet FMS MicroPDP-11 ULTRIX
ALL-IN-1 DECsystem-10 GIGI MicroPower/Pascal UNIBUS
coD DECSYSTEM-20 HSC MicroVAX VAX
DATATRIEVE DEC/Test IAS POP VAXBI
DDCMP DECUS VIS PDT VAXcluster
DEC DECwindows LAN Bridge P/0S VAX DIBOL
DECalc DELNI LAS0 Q-bus VAXELN
DECconnect DEQNA LA100 Rainbow VAXFMS
DECgraph DIBOL LaP0O2 RALLY VAXlab
DECmail DNA LSI-11 Rdb/VMS VAX LISP
DECmate Eve MASSBUS ReGIS VAX SCAN
UNIX is a registered trademark of AT&T in the U.S.A. and in other countries EZLS/E z:ﬁxss!ahon
MS-DOS is a trademark of Microsoft. RT-11 VT
CP/M is a trademark of Digital Research, Inc. TEAMDATA Work Processor
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NFS is a trademark of Sun Microsystems
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The DCME-M30 Meets the
Challenge — Highest Density
Memory, First to Market

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

The DCME-M20 Releases the
Full Power of Your
MicroVAX 2000

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

CLEARPOINT
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Clearpoint Research Corporation
One Parkwood Drive, Hopkinton, MA 01748
1-800-CLEARPT (253-2778)
(508) 435-2000

CLEARPOINT

The Leader in DEC-Compatible Memory—
Delivering High Performance for the Complete MicroVAX Line

The DCME-M2 Offers the Full
System Capacity of the
MicroVAX II on One Board

The 16 MB DCME-M2 is designed to
run cooler and draw less power for
maximum board life and reliability.

Also available in 8 and 4 MB boards.

Ask for our Product
Catalog, Designer's
Guide to Add-in
Memory and
applications video.

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



Welcome to power programming.
And a productivity advantage as
high as 30:1.

It’s Cullinet’s new Enterprise:
GeneratorBreakthroughtechnology
that allows you to reduce application
backlogs and get your applications
up and running in just weeks or
hours, instead of the more typical
months or years. Without giving up
performance. Because Enterprise:
Generator actually generates 3GL
code from high-level business
specifications.

And it generates code independent
of any database. So you can develop
applications on virtually any com-
puting platform, for virtually any
computing platform or database—
including IDMS/R;" Enterprise:DB;"

AnUnprecedented Advantage In Code

Through The Barrier Of

or DB2" Oracle,” Rdb™ and RMS™ files.

Unmatched Productivity and
Performance. You can create appli-
cations with Enterprise:Generator
30 times faster than with Cobol, 10
times faster than with a 4GL. More
importantly, the code produced is
highly structured and bug-free,
resulting in superior production
performance.

Truly Portable Applications.

Only Enterprise:Generator offers
you complete hardware and software
independence—five full levels of
portability. Its applications will run
on virtually any platform, using any
standard operating system or pro-
gramming language, including Cobol,
Fortran and C. And Enterprise:
Generator accesses any ANSI-SQL

DBMS, such as Enterprise:DB, DB2,
Rdb, Oracle and others.

Greater Power for Competitors’
Databases Than the Competitors
Themselves Can Provide.
Enterprise:Generator is unique in
providing the same dramatic produc-
tivity gains and portability on the
competition’s database products

as it does on Enterprise:DB. You'll
get the same edge with DB2, Rdb,
Oracle and others. Only Enterprise:
(enerator enhances the competi-
tion’s products better than the
competition does.

Unparalleled Productivity Boost

Jor IDMS/R. To customers using

IDMS/R 10.2 with LRF, Enterprise:
Generator gives an unparalleled
programmer productivity boost.

Enterprise:Generator, Enterprise:DB, Enterprise:Tools, Enterprise:Applications, Enterprise:Network Computing and IDMS/R are trademarks of Cullinet Software, Inc. IBM, DB2 APPC, and LU6.2 are



Generation Technology That Breaks

Programmer Productivity:

What's more, applications developed
on IDMS/R are fully portable to
Enterprise:DB, or any other ANSI
SQL DBMS. On top of all that, IDMS/R
users will get Enterprise:DB with
no additional license fee.

Enhanced Cullinet Applications.
Cullinet is using the power of
Enterprise:Generator to build and
extend its own Enterprise:Applica-
tions in Manufacturing, Finance,
Materials Management, Distribution,
Banking and Human Resources.
Offering customers the industry’s
strongest line of fully portable,
distributed applications.

Network Computing Redefined.
Cullinet has raised the concept of
network computing to a new level.
Enterprise:Generator is a “smart”

generator that is integrated with
our Enterprise:Network™ architec-
ture software, which handles all
communications between applica-
tions through such common proto-
cols as IBM’s APPC;" LU6.2," NAMED
PIPES, Digital's DECnet™and others.
In fact, it is so smart that you will
never have to write a single line of
code for network communications.
Only Cullinet gives you this net-
worked computing capability in a
cooperative processing environment.

CALL 1-800-551-4555 FOR A

CULLINET WHITE PAPER TODAY.

Cullinet has white papers avail-

able on the following—Enterprise:
Generator, Enterprise:DB, Enter-
prise:Tools;" Enterprise:Applications;”
Enterprise:Network Computing and

IDMS/R. For your copy, or for infor-
mation on the Cullinet Enterprise
Computing Seminar nearest you,
call 1-800-551-4555. Or write Cullinet
Software, Inc., Marketing Services
400 Blue Hill Drive, Westwood, MA
02090-2198.

Cullinet

The power to build on.

trademarks of International Business Machines Corporation. Rab, RMS and DECnet are trademarks of Digital Equipment Corporation. Oracle is a trademark of Oracle Corporation. © 1989, Cullinet Software Inc.
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Much Too Soon

Carl B. Marbach

I’ve watched
our computer
system strug-
gle lately under
the burden of more and more software
— more operating system features, op-
tions and programs. We have more mips,
processors and gigabytes than ever, but
we're serving fewer people. It’s a sim-
ple fact: To run VMS and serve terminals
or workstations connected to our VAX
requires much more power than it did
when one PDP 11/70 could handle 60
users. If a VAX 11/780 was roughly the
equivalent of the old 11/70, then why do
our 8250, MicroVAX II, 750 and three
VAXstation 2000s struggle to keep 60 ac-
tive users satisfied?

The answer is that we’re doing
more at each user station. But have the
software engineers gone past the hard-
ware’s power to provide these services?
How big is VMS and how much
overhead does it extract from your proc-
essor? I remember the fictitious IBM
machine announced in the late 1960s that
had so much overhead from the
wonderful operating system that it spent
99 percent of its time scheduling itself
and one percent serving the users. Are
we building a computer environment
that works for an 8800 or a 6310 but
bogs down with an 8250?

I remember in 1965 watching
George Holmes build the monitor for
the PDP-6 computer at the Medical
School Computer Facility at the
University of Pennsylvania. Holmes
built a time-sharing monitor that took
9K words (bytes were variable length
then) out of the 64 KW total memory
available. It left 55 KW for the users who
had to sign up for memory. This was
because there was no disk for swapping
and no virtual memory, and the very
simple monitor only let you use part of
the computer’s memory, while it shared

10

the CPU among the three users.

Communications among jobs con-
sisted of users yelling across the room,
“Can I have 30K for about five
minutes?”’ But it worked. Programs ran
and jobs got done in a wonderful inter-
active manner that DEC has kept alive.

Today, VMS comes to us prebuilt.
You can’t have a 9 KW version, and
while we have no exact numbers, it’s big
and it consumes a lot of CPU cycles.
And it’s about to get worse.

DECwindows and workstations
will add considerably to overhead and
to what a user can do on our computer
systems. Do we have the horsepower to
do all the things that our operating
environment is giving us? While the
price/performance curve is moving in
the right direction (for us), is the
cost/user curve moving the same way?
How much more will it cost me to serve
the same 60 users on my VAXcluster to-
day that we used to serve with the 11/70?
You may argue that while it’s more ex-
pensive, those users are doing more
things more productively. But is it
worth it? And, do we need what we'’re
being given? Is VMS too big, fat, unop-
timized and just too much for many of
the VAX processors?

When you factor out the disk and
memory improvements (DEC didn’t do
these), how much have we been helped
by the “improvement” in VAX proc-
essors when you couple it with the “im-
provement” in VMS? While we have lots
more mips, how many more users can
we serve? I'd like to add another metric
to the current measures of machine per-
formance: the O/M. It’s a measure of the
overhead (O) in mips relative to the mip
rating of the computer. An O/M of 1
would be the value of the mythical IBM
computer that had nothing left for users,
while an O/M of .1 would indicate that
90 percent of the computer was available
for useful work. The lower the O/M, the

more of a computer is available.

If we assume that a normal VMS
system consumes .5 mips, then a 5-mip
8530 would have an O/M of 5/5 or .1,
while a MicroVAX II at 1 mip would
have an O/M of 5/1 or 5. Thus, 50 per-
cent of a MicroVAX II is consumed with
VMS, while only 10 percent of an 8530
is similarly consumed.

If VMS becomes even more com-
plicated, the problem multiplies rapidly.
These numbers dictate a need for much
faster processors as the operating-
system overhead increases. Is it any
wonder that the value of the 8200/8300
series is falling fast under the weight of
increased VMS overhead? As the O/M for
an 8200 approaches 1, the computer
becomes valueless.

Current thinking is that, with DEC
windows, overhead will increase signi-
ficantly. After all, handling the 14 mips
of a DECstation 3100 won’t be easy or
free. The CPU cycles to service that
hungry processor will have to come
from somewhere. The addition of many
more workstations will add measurably
to the file-serving needs of the host
processor, and the ability of DECwin-
dows to use host CPU cycles will
increase the overhead of any cluster
dramatically.

I’ll finish writing this on the VAX,
check the spelling, then MAIL it to the
home office editors and send a copy to
another editor 3,000 miles away via our
Ethernet bridge to another cluster
member. I'll then check my calendar,
review our latest financial projections
and look at our circulation database.

I should back up my PC’s hard disk
to the VAX, check for MAIL messages,
send MAIL to department heads about
my upcoming trip and graph some data
I've been working on by printing it on
one of six laser printers.

Did I do all of this when we had
the 11/70?
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UNATTENDED
BACKUP

If backing up your VAX Cluster keeps you reeling
all night, try the new MA-24 two gigabyte tape cartridge
backup system from Micro Technology.

Just turn it on and say good night. Because with
the MA-24, you don’t have to be there. Nobody does.

Unattended backup for VAX Cluster environments
isn't just a dream anymore. It’s real. And it’s called
the MA-24.

100% HSC compatible with pure DEC TA emula-
tion, the MA-24 can back up 2 gigabytes of data on
one cartridge. And because the MA-24 subsystem is
so economical, you can finally afford to back up your
entire VAX Cluster without changing anything except
the time you go home. Just turn it on and let it run.

Configured in 2 gigabyte units, the MA-24 can
back up 32 gigabytes of data in a VAX Cluster, using
just one footprint and one HSC5X-CA card.

With its own 512 KB buffer, the MA-24 can keep
streaming at 246 KB/sec. With peak transfer rates of
1.5 MB/sec. That means with a fully configured
HSC5X-CA card you can back up a full 32 gigabytes in
just three hours unattended.

So why fight it? Try a few gigabytes of unattended
backup for your VAX Cluster and turn nonproductive
time into productive time.

For more information on the MA-24 tape sub-
system, call Micro Technology, Inc. 800 999-9MTI.

V4

Micro Technology

1620 Miraloma Avenue
Placentia, California 92670
1-800-999-9MTI

CIRCLE 124 ON READER CARD
See us at DEXPO South Booth #531
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Remember how computers remembered? full-color, it includes an identification key to
Mercury delay lines? Punched cards with help you recall the memories you've forgotten. YES! Please refresh my computer memories. A tax-
90 columns and round holes? Hand-wired To get your poster, along with an information ?i‘i“&‘:"j&:ﬁ'ﬁl‘:ﬂﬁ::;C’['(‘)‘;;;'“ade payable to
magnetic cores? In case your memory needs kit on museum membership, exhibits and 4 ) ) '
refreshing, The Computer Museum would like activities, send a tax-deductible contribution A
to share its memories with you. of $25 or more to: Address
Memory Poster, The Computer Museum, i State____ Zip
The Computer Museum Memory Poster 300 Congress Street, Museum Wharf,

Located on Museum Wharf

We have created a limited edition, 20''x32" Boston, MA 02210. £33 Computer 300 Congress Street, Boston, MA 02210
poster of the picture shown below. Printed in Please allow six weeks for delivery. b Maum 1(617) 426-2500
CIRCLE 237 ON READER CARD

Special thanks to this publication, Scitex America Corp. (color
separations), Grafik Communications, Ltd. (design), David Sharpe
Studio (photography) and VM Software, Inc. (poster).
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8,000,000 people,
running tens of thousands
of applications,

all use
the same computer.
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To find out why, call your local Digital sales office,
or to get the latest VAX product information, call
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Hey Buddy,
Wanna Buy A Mip?

Dave Ma“m’V Much has been said about the relative value of a VMS mip versus an
ULTRIX mip. However, when the rhetoric is stripped away, the ques-
tion is as simple as a college physics problem.

Everyone loves VMS. It’s elegant, mature, broad in scope and robust
in language. Unfortunately, it’s also vastly overpriced.

Remember the concept of a potential well in physics. That’s the field whose graphical
representation resembles a tornado, representing the tendency of things to flow downbhill toward
something attracting them.

The same equations hold true in economics. The creation of the computer generation called
RISC and its vast price/performance superiority has created just such a well. All the money in
the industry will flow into that well. Further, this will happen in a much shorter time frame
than you might guess, unless something is done to make the walls of that well a little less steep.
That’s why the price of a VMS mip is going to come way down.

Pretend that you’re DEC. If you were looking at the revenue stream you expect from VMS
support for the next 10 years and saw all that money dry up eight years too soon, you might
consider tactics to keep that cash flowing. The answer is very simple: Reduce the price of a VMS
mip to a level that doesn’t eliminate the well, but to a level at which an average system manager
still can make a plausible case to his management for keeping VMS — a level at which the ex-
pense of elegance and depth of feature still can be justified. There’s plenty of room in the cost
of these machines for price adjustments. The glory days of pricing at arbitrary IBMesque
performance levels are over.

The VMS mip will have to be pegged at no more than two to three times the cost of an
ULTRIX mip. The cost of an ULTRIX mip won’t be set by DEC, but by the free market. By next
spring, 60- to 100-mip workstations will be available and 300-mip SMP servers will be in the
offing. At that point, what will you be willing to pay for a 5-mip VMS system?

If the word processing package and 4GL we use at Professional Press were available in ULTRIX
today, we’d change over to ULTRIX within a few months. The price differential is so vast that
it would be irresistible. We pay enough in VMS maintenance every year to buy whole systems
with the savings.

Sometimes, eras end abruptly.

Price Reductions

At DEC’s 38/3900 announcement on April 10, some startling price adjustments were made. The
machines cost only 5 percent more than their predecessors, yet they deliver 50 percent more
power. In my calculations, that’s a 10x advantage — just what I’ve been talking about. There
also were reductions in the cost of layered products (on the order of 45 percent).

There are many ways to reduce the cost of VMS in both hardware and software. DEC has
at least three new generations of submicron CMOS in the works. Each generation can lengthen
the pipeline, increase on-chip cache for VAX implementations and deliver substantive clock-rate
increases.

Whether this silicon wizardry can deliver performance increases on a steeper curve than

the current 50 percent per year remains to be seen.
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“We want a VAX disk drive
that works just like this!”

Introducing MAXPORT.

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

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

MAXPORT has enormous capacity. Up to 3.3 giga-
bytes for each DEC controller port. All this attaches directly
to your HSC, BI, UNIBUS or QBUS disk controller to ensure 100% compati-
bility. Up to 11.5 gigabytes in the same footprint as DEC’s SA 482 and SA 600.

Performance? MAXPORT has an average seek time of 16MS and a transfer
rate of 2.8 MB/sec. That’s 50% faster than DEC’s RA82, and 10% faster than
the RA90.

As forreliability, 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 b 1

wan‘anty_ 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.
See us at DEXPO south BOOth #401 MAXPORT is a registered trademark of EMC Corporation.

VAX is a registered trademark of Digital Equipment Corp.
CIRCLE 157 ON READER CARD



POWDER PUZZLE

For some time, we were puzzled by a
fine white powder that collected on the
filters of the equipment and the closed-
loop air-handling system. The powder
was so fine that it was making its way
past the filters into the VAX. A chance
comment by an employee’s father-in-
law that he had a problem with a fine
white powder collecting on his furniture
at home solved the mystery.

Because the closed-loop air-
handling system didn’t have perfect in-
tegrity, during the winter months, when
air was dry, we added moisture to the
computer to maintain a relative humi-
dity of approximately 50 percent. It
turned out that our ultrasonic
humidifier was broadcasting the par-
ticulate matter in the water.

R.S. Philbrook
Marion, Massachusetts

MULTIPROTOCOL NETWORKS

In “Multiprotocol Networks” (January
1989), author Bill Hancock presents a
misleading and incorrect view of how

LETTERS

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 data-link protocol DDCMP is used
within the Digital Network Architec-
ture (DNA). DDCMP is never used as a
data-link protocol in communication
between two DECnet nodes on an
Ethernet or any other LAN medium.
The use of DDCMP within DECnet is to
accomplish reliable point-to-point or
multipoint communication across syn-

Kevin G. Barkes, DCL Editor
® “DCL Diversions”

Al Cini, Macintosh Editor

Bill Hancock, Networking Editor

m “‘Networks Roadmap”’
m “Protocols And Stacks”
® “Programming DECnet-VAX”

Solutions To Today’s Problems”
m “CDD Performance Management”
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DEC Professionals At DECUS
U.S. Chapter "89 Spring Symposium

DEC PROFESSIONAL editors will share their expertise and experience at the DECUS U.S.
Chapter 89 Spring Symposium, held May 8-12 in Atlanta, Georgia, at the Georgia
World Congress Center. Look for the following presentations.

m “Integrating Apple’s Macintosh Into VAX System Networks”

m “DECnet-VAX Performance & Tuning”

Philip A. Naecker, Technology Editor
® “Dealing With Distributed Application Environments — PCs To Mainframes: Real

® “Understanding Ethernet”

® “Unique Uses For Ethernet”

m “Using Macintoshes With A VAX”
m “Networks Magic”

chronous or asynchronous serial lines.
It’s never used in communication across
a LAN, as stated in the article, nor is the
HDLC protocol. In addition, under
Phase 1V, Layer 4 (transport), not
DDCMP, is responsible for reliable data
transfer across a DECnet logical link.
Alan Maclnnes

Lowell, Massachusetts

Bill Hancock: Mr. Maclnnes is correct as to
the erroneous suggestion that DDCMP is used
as a data-link protocol in DECnet Phase 1V
on Ethernet. He is further correct in pointing
out that the End Communications Layer
(Layer 4) is tasked with the responsibility of
guaranteeing delivery of packets. However,
DDCMP and X.25 protocol modules in Phase
IV are quite capable of retransmission and
message sequencing, which tends to provide an
error-controlled environment and reduce the
amount of work Layer 4 performs.

The intent of the paragraph in question
wasn’t to mislead the reader and there was
never any direct mention that DDCMP was
used on a LAN. A badly worded sentence con-
cerning the use of HDLC in Phase V,
however, could be misconstrued as implying
the same.

In regard to Mr. Maclnnes’ statement
that HDLC is never used as a data-link pro-
tocol on a LAN: Presently there are two pro-
posals to the ISO (possible addenda to I1SO
8886, Data Link Service Definition) on ex-
actly that issue as well as a proposal via ANSI
to allow the use of X.25 HDLC LAPB (ISO
7776) and possibly CCITT Q921 (LAPD) as
data-link services on LANs. Further, because
LLC capabilities in the LAN ISO standards
don’t provide for quality of service (QOS)
facilities, there’s also activity to incorporate
HDLC or a like capability to allow user-
initiated data-link-protocol selection on a con-
nection request on LANS to provide selected
levels of QOS. Current LAN LLC (ISO 8802/2
and IEEE 802.2) doesn’t provide for QOS, so
there’s a distinct possibility that the use of
HDLC or derivatives thereof (in coordination
with the Network Layer) will be incorporated
to allow QOS. ]
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Out tools ate no

t's a wonder that complex software

ever works. The process of creating it
is inherently error-prone. A number of people
separately create and constantly change a
series of components that may be inter-
dependent (perhaps even in unrecognized
ways). Then they create the final product by
combining the components.

Our Configuration Management tools
manage the process, enhance communication
and project coordination, and help ensure
product reliability. In short, they save money,
effort and time during every phase of the
product lifecycle. You can obtain these
benefits for your current project without
disrupting development.

PVCS

The core of Configuration Management is
version control. The POLYTRON Version
Control System (PVCS) provides complete
control over the configuration of your source
code and even documentation. Previous
versions are easily retrieved at any time. The
most up-to-date version is always instantly
available and its genesis is completely
auditable. Conflicting module changes, even
if programmers work on the same module
simultaneously, are eliminated. You always
know who made a change, what the change
was, when it was made, why it was made, and
what revisions contain the change. You can
even prevent unauthorized changes and
coordinate revisions, special versions and
upgrades — automatically.

It locked up during
the demo . .. AGAIN!

exciting

Life withou

PolyMake

PolyMake automatically invokes your com-
piler, linker, and other tools to rebuild your
system when modules change. The new
multi-language dependency generator brings
even more precision to your builds. The same

PolyMake makefiles can run on MS-DOS,
0812, SunOS, AIX, and VAX/VMS.

Exclusive features include integration with
PVCS, PolyLibrarian object library com-
patibility, hierarchical dependency trees,
configurable multi-directory paths, extensive
pre-defined macros, conditional constructs,
nested include files, multiple operating system
compatibility, and “list-offiles” support.

A Common File Format Across

Operating Systems Has Helped Make
PVCS The Industry Standard.

B AIX

documentation say?

| thought we
had everyone's.

| don't see
my changes.

4

What

hem can be

PolyDoc automates the nastiest job in pro-
gramming — Source Documentation. The
alternative is manually gathering source
documentation from obsolete specifications,
wads of scribbled notes and ruminations of
absent-minded programmers. With PolyDoc,
programmers, project leaders, teams and
entire organizations have an easy, practical
way to check, share and reference project
documentation. PolyDoc compiles a Project
Documentation Library (PDL) that stays
current with the project as it evolves. Source
documentation is automatically extracted
from the code and organized in the PDL
according to keywords the programmer has

embedded in the code.

POLYTRON products can be used independently
or together, and are priced on a “Per User”
basis. The price per user decreases as you add
users. MS-DOS, Macintosh MPW: Personal
PVCS: $149. Professional PVCS: $395. Network
PVCS: $1,284 for 5 users. PolyMake, MS-DOS:
$149. Network PolyMake, MS-DOS: $484 for 5
users. PVCS and PolyMake are packaged
together on: O8/2: $695 single user, $2,259 for
5 users. SunOS & AIX: $795 single user,
$2,584 for 5 users. VAX/VMS any model: $995

single user, $3,233 for 5 users.
30 Day Money Back Guarantee

1-800-547-4000 Dept. DEC

POLYTRON Corp., 1700 NW 167th Place, Beaverton,
OR 97006 (503) 645-1150, FAX: (503) 645-4576,
TELEX: 325800 POLYTRON.

Hello, POLYTRON.

documentation?




BACKUP/VERIFY

QUERY:

Philip Gravel (SIG 12/MESS 249): What
useful purpose does the /VERIFY
qualifier serve on the BACKUP com-
mand? It primarily turns up block and
end-of-file mismatches for files being
modified during BACKUP or for direc-
tories that have files created in or deleted
from them.

Considering the verification pass
doubles the backup time, it seems to be
a steep price to pay just to find out that
files and directories were changing dur-
ing the backup. Files and directories
always are changing on a system in use.

REPLIES:

Marty Chamberlain (SIG 12/MESS 250):
The /VERIFY qualifier to the BACKUP
command isn’t designed as a tool simply
for showing you what files were modi-
fied during your backup. Its big mission
is to compare the contents of the out-
put saveset with the contents of the files
being backed up. This will tell you if the
data on the backup tape matches the data
on the source media. If you have bad
tapes, this qualifier will alert you to
problems with the backup that might be
missed by the drive and controller.
Depending on the importance of the
backup, the /VERIFY qualifier is good
insurance if you can spare the time. It’s
a judgment call.

Philip Gravel (SIG 12/MESS 252): 1
understand the purpose of /VERIFY is to
check the data on the backup media
with the source version. However, most
of the errors I observe on the verify pass
are end-of-file mismatches.

With redundancy checks that are
built into hardware and software today,
is the backup verification pass a relic?
Backing up a nearly full RD54 to TK50s
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How To Use ARIS/BB

Subscribers to DEC PROFESSIONAL can
call up our online bulletin board and log
into ARIS/BB, our Automated Reader
Information Service. In ARIS/BB, you
can download programs from this
publication, communicate with our
editors, request a change of address, find
additional information about advertisers,
order books and back issues, check the
guidelines for submitting articles, take a
peek at our editorial calendar for the year
and communicate with other VAX users.

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

M (215) 542-9458 - Pennsylvania

M (818) 577-9100 - Southern California

W (415) 873-2135-Northern California

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, con-
tact Karol Hughes at (215) 542-7008, 9
a.m. - 5 p.m. EST. Use these recommen-
dations at your own risk. Professional
Press is not liable for any damages to
your system that might be caused by the
hardware, software, programs or pro-
cedures discussed here.

XMODEM and KERMIT are available.

SIG Identification

The SIG categories referenced in this
month’s ARIStalk are:

(o e L S Site Management
AL cvicomssvispesiasionisssinisasssss Applications

with the verification pass can take three
or four hours. That shoots half of a
working day and renders the system
unavailable if it’s a standalone backup.
If it’s a judgment call and I don’t find
the verify information useful, then I
don’t need to do it. Are other system
managers using the verify option?
Phil Anthony (SIG 12/MESS 254): When I
was system manager for a pair of VAXs,
I insisted on BACKUP/VERIFY. Backups
were done on Sunday afternoons when
nobody was supposed to be on the sys-
tem. The operators who did the backups
were instructed that if any non-
recoverable errors occurred during the
operation, the job should be aborted and
restarted. A handful of times over the
three years I was there, the verify pass
uncovered errors that weren’t flagged
during the backup pass. The company
felt that data integrity was worth far
more than the operators’ time.

Bob Zisek (SIG 12/MESS 257): I've used
BACKUP/VERIFY to test the reliability of
new and/or cheaper tapes. It pointed out
some errors on the tape, and because of
this, we didn’t use them. Had we
ordered them, who knows what backup
disaster could have been waiting. I too
think it’s a judgment call. Time is also
a valid consideration.

Phil Anthony (SIG 12/MESS 259): 1 agree
that it’s a judgment call. The tapes we
were using were whatever the tape
library chose to give us. I've also seen
a brand-name tape go south after a half-
dozen uses.

Richard B. Gilbert (SIG 12/MESS 255): The
IVERIFY qualifier on the BACKUP com-
mand helps to ensure that you’ve created
a readable tape from which you can
recover your data if it becomes
necessary. I hate the extra time it takes,

DEC PROFESSIONAL



How Do
You Handle
Information
Retrieval?

SEARCH Software
Instantly Finds
What You Need

Capitalize on the power and
sophistication of BRS/SEARCH®
—the software that runs one of the
world’s largest online database
services—to cut your textual
information management challenge
down to size.

Regardless of length or format,
SEARCH stores your data in its
original form, indexing every single
word for later reference. You can
instantly retrieve and display
documents containing specific
words—in any conceivable logical,
positional or numeric relationship—
simply by entering them on your
keyboard. In seconds, out of
millions of records, SEARCH
pinpoints the precise information
you need.

For optimal flexibility and total
interface throughout your organi-
zation, SEARCH is available in
micro, mini and mainframe
versions—all utilizing the same
versatile command structure. Take
the rummage out of inefficient
information retrieval. Call this toll-
free number for full details on
BRS/SEARCH today:
800-235-1209 (in NY State and
outside the continental United
States, call 518-783-1161).

INFORMATION
TECHNOLOGIES

1200 Route 7
Latham, NY 12110
TWX 710 444 4965

® Registered Trademark of BRS Information Technologies.
™ Trademark of BRS Information Technologies.
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but if the tape isn’t readable and I need
it, ’'m in deep trouble.

IVERIFY serves no purpose during
a restore as long as you have CRC
checking enabled. You definitely should
have CRC checking turned on, but that’s
another story.

NO FORMFEED

QUERY:

Jay Beller (SIG 41/MESS 297): Can I send
printer control strings through a queue
without the symbiont generating a trail-
ing formfeed — lots of blank sheets?

I’'m running VMS 4.5 and want to
send setup strings to an HP Laser]Jet, as
well as download fonts. From the
printer’s perspective, these files don’t
print text on the page, therefore, there’s
no need to eject after printing. The print
symbiont always sends a formfeed at the
end of the job to clear out the printer.

I looked through a lot of VMS
documentation and came up with two
methods: Put the setup strings in a
device control library and use the
/SETUP qualifier when printing or write
my own version of the print symbiont.

I set up the library and associated
it with the queue. Printing with the
[SETUP qualifier worked fine, but I still
got that blank page from the control
string. A small paragraph in the release
notes for VMS 4.4 indicates that placing
a <FF> character at the start of the con-
trol string will suppress the page eject
but only for recognized control strings.
I tried this and still got a blank page, and
assume HP’s escape sequences aren’t
recognized as standard.

I tried the second method. Using
the PSM$ utility reference in the Routines
manual, I created a modified version of
PRTSMB.EXE in FORTRAN. I was trying
to replace the Job Completion routine
with one that doesn’t send a formfeed
to the printer. There’s no $PSMDEF
definition in the FORSYSDEETLB. I
looked in the LIB.MLB and found the
MACRO entry, but it didn’t contain
definitions for status that my sub-
routines have to return, such as PSM$__
FUNNOTSUP and PSM$__EOF. I was
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fumbling in the dark when my sub-
routine had to return a PSM$__FUNNOTS
UP status to a PSM$K__START__STREAM
request.

Through trial and error, I managed
to get the symbiont to do something
other than return a “(JBC) unexpected
termination” message. However, it still
sent a formfeed.

Can anybody help, or suggest
another method? Right now I have a
small procedure, which stops and deletes
the queue, writes to it directly and inits
and starts it again. This requires
privileges and is too sloppy to be an
effective long-term solution.

REPLIES:

Jay Beller (SIG 41/MESS 298): No sooner
had I finished entering my previous
message than an idea came to mind.
Because the symbiont or job controller
will suppress formfeeds when the con-
trol string from a library is recognized
as a standard escape sequence, I tricked
it into treating the non-standard HP
escape sequence as a private ANSI se-
quence. The format is:

<ESC>P laserjet escape sequence goes here <ESC>\
i.e, landscape mode <ESC>P<ESC>&L10<ESC>\

Print commands are of the format:

PRINT/SETUP=LANDSCAPE file.ext

I still need a method of printing soft

font files without getting an eject at the
end. For those unfamiliar with soft
fonts, they can be between 25000 and
100,000 bytes. Several usually are shipped
at once.
Brian Desantis (SIG 41/MESS 299): Have
you tried the /NOFEED qualifier either
when initializing the queue or directly
in the PRINT command? I’'m not sure it
would work, but it’s worth a try. I, too,
have a LaserJet (Series II) hooked up to
my VAX, but I don’t use it heavily
enough to look for ways to save paper.
I usually use it from a Mac SE. The Mac
doesn’t send a trailing formfeed, so it
must be something from the print
symbiont.

Jay Beller (SIG 41/MESS 301): The
PRINT/NOFEED command won’t solve
my problem with trailing formfeeds.

The print symbiont normally sends
a formfeed when your print job exceeds
the bottom margin, as well as at the end
of the printed file, if there was any
outstanding text sent to the printer since
the previous formfeed.

The /NOFEED qualifier suppresses
the formfeed sent when exceeding the
bottom margin. The formfeed sent at
JOB_COMPLETION isn’t affected by
/INOFEED.

A critical use for the /NOFEED

qualifier on the laser printer is that when
you create documents with embedded
control sequences, you may find that
your output is split onto two pages. I
first saw this happen when trying to
print laser labels. Assuming that your
bottom margin is 63 lines, your docu-
ment may have 50 lines of text and 25
lines of control sequences. When you
print the file, a <FF> would be inserted
after the 63rd line, regardless of the fact
that the LaserJet hasn’t reached its 63rd
line. If you use PRINT/NOFEED, the en-
tire 75 lines would be sent without any
<FF> characters. Using /NOFEED with
a multiple-page document will require
you to put your own formfeed
characters into your document.
Brian Desantis (SIG 41/MESS 302): What
about the /TRAILER qualifier in the
PRINT command, such as PRINT/
NOTRAILER or PRINT/TRAILER=0?
Also, check to see if it’s set in the
INITialization of the queue,
INIT/QUE/DEFA = (FEED,TRAILER).

Do you use system device control
libraries (SYSDEVCTL) in defining
printer forms? I know that my printer
will print one blank page before print-
ing the file. I'm not sure if the setup
codes I use are on that page, but I
assume so.

Does the printer queue have a
IRESET qualifier to determine what to
do after printing the file? If so, it may
be sending codes on that last page to
reset the printer, such as mine does
beforehand. =
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.. Codonics brings you
\, | the first affordable
' raphics terminal

a 0N

'without the jaggies

)

i

7 2

e

The competition’s 1024 x 780 pixel display Codonics’ true-line™ display

The Codonics 4096. Finally, a
graphics terminal with Tektronix
4010/4014 emulation, DEC
VT320/220/100 alphanumerics
and no jaggies.

A few features:

» 16,000 x 12,000 effective resolution, utilizing
Codonics’ true-line™ beam geometry hardware

» True 4096 x 4096 sub-pixel addressability

» DEC VT320/220/100 emulation with high defi-
nition fonts

» Flawless Tektronix 4010/4014 emulation
» True pan and zoom with display list cache

» 73 Hz non-interlaced flickerless display

» Built in hardcopy support utilizing Codonics’
true-line™ technology

» Mouse included as a standard feature

Our team of sales engineers are awaiting

your call. 1-800-444-1198

See us at DEXPO South
Booth #3417

CODONICS

We bring the Future into Focus

Computer Graphics Division
18001 Englewood Drive
il Middleburg Hts., Ohio 44130
e Telephdhe (216) 243-1198

= Telex §50-292-8429

Codonics and true-line are trademarks of Cleveland Codonics, Inc.
DEC VT320/220/100 are trademarks of Digital Equipment Corporation.
Tektronix is a tradename of Tektronix, Inc .
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8mm Goes HSC

PRODUC

Micro Technology’s High-Capacity
Tape Subsystem Provides Unattended Backup

icro Technology Inc. of

Placentia, California,
offers a tape subsystem that
makes unattended backup a
reality for managers of HSC-
based VAX systems.

The MA-24 is a high-
capacity 8mm helical-scan
cartridge tape unit designed
to be compatible with DEC’s
HSC40, HSC50 and HSC70
Hierarchical Storage Con-
trollers. The MA-24 plugs
directly into an HSC5X-CA
card via a Micro Technology
MA-90 SCSI-to-STI interface.

The MA-24 is expected to be
compatible with DEC’s new
HSC5X-DA card.

The MA-24 combines
the 256-KB buffer of each
drive with the 512-KB buffer
residing on the MA-90 con-
troller to ensure that stream-
ing operations continue
uninterrupted. The MA-90’s
buffer is divided into pairs of
64-KB FIFO pingpong buf-
fers, one pair for each tape
drive, to achieve a sustained
streaming data rate of 246 KB
per second. Peak transfer is

Micro Technology

rated at 1.5 MB per second.
Buffer access time is rated at
400 microseconds.

Each MA-24 can back up
2 GB of data in approxi-
mately three hours. Micro
Technology has configured
the drives so that one master
and three slave drives can be
connected to each port of the
HSC5X-CA card. A fully
configured card supports 16
drives, providing 32 GB of
unattended backup.

The new capabilities of
the MA-24 allow system
managers to take advantage
of the HSC’s off-line copy
utility. This utility uses no
VAX resources to do backup.
The particular advantage
with the MA-24 is that tape

changing is reduced
significantly

Micro Technology Inc’s MA-24 8mm tape unit can connect directly to an HSC5X-CA card.
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when compared with doing
the same operation with
nine-track tapes.

MTBEF for the MA-24 is
20,000 hours. Mean Time To
Repair (MTTR) is 30 minutes.

The MA-24 is easy to
use. A digital readout on the
front panel displays ECC
error-correction
tion. A digital display tells
you how much tape remains
and shows you read/write in-
dicators, a tape-load in-
dicator and a diagnostic
indicator.

Stacking MA-24 units to
achieve faster backup should
be no problem. Each box is
5Y% inches high, 17% inches
wide and 25% inches deep. A
two-drive configuration
weighs 34% pounds.

Prices for the MA-24
range from $18500 for a
single drive to $153,000 for a
16-drive configuration. An
8-GB configuration with one
master unit and three slaves
costs less than $40,000.

For more information,
contact Micro Technology
Inc., 1620 Miraloma Ave.,
Placentia, CA 92670; (800)
999-9MTIL.

Circle 378 on reader card
—David B. Miller
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“Our 1400 DEC terminals now
offer full MS-DOS emulation,
thanks to Logicraft.”

Thomas M. Costello, Ph.D.
Vice President
University of Lowell

Hundreds -
of the world's —
largest banks,
universities and
businesses rely on Logicraft instead of
PCs. With 386Ware from Logicraft, VT terminals
and VAXstations can run MS-DOS software at
high speed, at a fraction of the cost of buying
individual PCs.

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

386Ware from Logicraft. It not only saves
you money. It makes your networks a lot more
manageable.

ILOLCICRAFT

22 Cotton Road

Nashua, NH 03063 See us at DEXPO South
(603) 830-0300 Booth #2203

FAX: (603) 880-7229

DEC. VAX, VAXstation and VT are trademarks of Digital Equipment Corporation. MS-DOS is
a registered trademark of Microsoft Corporation. Logicraft is a registered trademark of
Logieraft, Inc.

CIRCLE 156 ON READER CARD



Intelligent Conversation

Intelligent Business Systems’ Easylalk
Eases Pain Of Database Queries

U ser interfaces to database
systems often are dif-
ficult to use unless you take
the time to learn the lan-
guage. Learning a database
query language can be time-
consuming in itself. Busy
professionals have neither the
time nor the desire to engage
in such an activity.

If you own a VAX and
run Oracle on it, relief is on
the way. Intelligent Business
Systems’ EasyTalk, scheduled
for release on May 9, offers
an information retrieval and
presentation system that re-
quires only a knowledge of
English. No knowledge of
the database’s structures or of
its  Structured Query
Language (SQL) is required.

EasyTalk’s Query
System accepts conversa-
tional English statements and
parses them
ponents. An expert system, a
natural language interface
and a query language proc-
essor combine to process the
English statements into an
SQL retrieval request that’s
applied against the database.
You needn’t see the SQL
statements at all, unless you
elect to. An easy-to-use
reporting system then for-
mats the retrieved data for
presentation to the user.

For example, rather than
remembering SQL state-
ments and syntax, a sales
manager simply could enter
SHOW YEAR TO DATE
HARDWARE SALES BY SALES-
MAN AND CUSTOMER to
retrieve that

into com-

information
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from his database. A state-
ment such as GIVE ME THE
TOP SALESPEOPLE FOR MAY
also could be valid. EasyTalk

database that contains the
concepts and rules EasyTalk
uses to interpret queries. The
knowledge database, which
is an Oracle database, can
grow and change. It’s easily
modified to contain know-
ledge tailored to the applica-
tions it serves.

Although restricted to
Oracle databases at present,
EasyTalk’s representation
system is database indepen-
dent. English queries are
parsed first into a meta-
language before a specific
SQL statement is generated.
This will allow EasyTalk to

understands such concepts as The Developer’s Toolkit | be used with other databases
Developer Toolkit EasyTalk Architecture Query System
Windows/Menus English
e d.
| User Profile L
Maintenance Lang!
. Context y
Data Dictionary | | ‘ . X Meaning
ag Analyzer G . Representation ™7
System
|| Knowledge Base | | Oracle |
Editor DBMS
> EasyTalk
| | Knowledge Base | | Knowledge Base Specification
Reports ] .
‘ Application , tor/Query
Databases I  language
| | NominalData | | Data _ Generator
Generator g‘ :
MaL
(Meta-Query Language)—
L, Probe L ¥
(Tracing Facility) Reporter Loy
o i %
saL s
Access |, " i
et DI
Rezort

Easylalk combines natural-language, expert-systems and relational-database technologies to
provide an easy-to-use English interface to Oracle databases.

YEAR TO DATE, GIVE ME and
TOP-

The target database can
be at any level of complex-
ity. Behind the scenes,
EasyTalk can search for and
retrieve information from
multiple tables and present
you with the needed reports.

Prior to wuse, an
organization’s database ad-
ministrator and application
experts use EasyTalk’s
Developer’s Toolkit to build
an expert-system knowledge

also provides facilities to
maintain system users and
analyze the system’s data
dictionary.

EasyTalk employs a flex-
ible system of natural lan-
guage representation. Repre-
sentations are canonical; each
can be parsed to a single
meaning, thus avoiding the
confusion even humans
experience with terms that
have more
meaning.

than one

in the future.

EasyTalk can be set up
easily by the company’s
database administrator. No
special knowledge of expert
systems or natural language
processing is required.

For more information,
contact Intelligent Business
Systems, Milford Place Cor-
porate Cntr., 185 Plains Rd.,
Milford, CT 06460; (203)
878-7960.

Circle 430 on reader card
— David B. Miller
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See us at DEXPO South Booth #1121

With a Talaris printstation you’ll have
multi friendly users.

That’s because printstations perform so
well in mixed environments. They’re
versatile enough to do many different
tasks for many different users, while
interfacing to a variety of systems.

And Talaris printstations are fast (from
15 to 24 pages per minute).

Even graphics don’t hold up the queue,
) ~ especially with the Ethernet option.
So give us a call. We'll show you how
friendly a multiuser printer can be.

(619) 587-0787 6059 Cornerstone Ct. West
P.0. Box 261580, San Diego, California 92126
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Windows From

Network Computing Devices

NCD’s X Window Display
Station Combines X Window Interface
With Terminal Functionality

f the gap between the X
Window System and your
pocketbook looks impossi-
ble to bridge, windowing
terminals such as Network
Computing Devices Inc’s
NCD16 can fill the void.
The NCD16 is a high-
resolution, compact desktop
unit based on the X Window
System. It’s priced far below
many X Window System-
capable workstations.
Instead of running ap-
plications itself, the NCD16 is
dedicated to display and
communications functions.
At the same time, window-
ing is fully functional, ac-
to X Window
System standards. It’s suited
for environments that can

cording

benefit from using the X
Window System but typi-
cally don’t have many users
who need to run applications
or store information on local
workstations.

“Network users, par-
ticularly the engineering and
scientific community,
typically run complex appli-
cations on UNIX- or VMS-
based hosts
sophisticated display func-

and need a

tion at their desks to output
the results of those applica-
tions,”” comments Judy
Estrin, NCD executive vice
president.

“To get a display with
multiple windows and high
resolution, these users have
had to buy PCs — and add
high-resolution monitors —
or diskless workstations at

26

$5,000 and up,” says Estrin.
“But a large part of what
they’re paying for is the
machine’s application proc-
essing power, which often
goes unused.”

The NCD16 features a
16-inch diagonal, square-
format, monochrome moni-
tor. Refresh rate is 70 Hz.
Resolution is 1,024 x 1,024
pixels at 105 dots per inch.

’s

An ‘‘overscan’ feature
eliminates the black border

that surrounds the image on

many display stations.
A 125-MHz MC68000
microprocessor forms the

processing core of the ter-
minal. A graphics co-
processor assists with display
functions. In addition to the
processors, the system board
contains from 1 to 4.5 MB of
dynamic RAM.

One
RS-232 port, supporting data
rates of up to 384 Kbps, is
provided. In addition, a
choice of ThickWire or
ThinWire Ethernet, or an ad-
ditional serial port, is offered.
The additonal connectors are
provided as a plug-in
module and can be changed
as needs dictate. The NCD16
supports TCP/IP.

The unit has a base foot-
print of 13 x 13 inches.
There’s no need for a cool-
ing fan, so
eliminated.

X Window System
server software, optimized

asynchronous

noise 1is

by NCD, can be downloaded
from any network host sup-
porting the TFTP file-
transfer protocol. A PROM
loading option is also avail-
able. The NCD16 supports
the display server portion of
Thus, the
NCD16 can provide display
services for any networked
host that supports X Win-
dow System applications.

Prices for the NCD16
with one RS-232 serial port,
one Ethernet interface, a
monitor, base, keyboard,
mouse and required software
start at $2,550.

For more information,
contact Network Comput-
ing Devices Inc.,, 350 N.
Bernardo Ave., Mountain
View, CA 94043; (415)
694-0650.

Circle 437 on reader card
— David B. Miller

the software.

Network
Computing
Devices’
NCD16 is
a high-
resolution,
compact
desktop
unit based
on the

X Window
System.
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PV~WAVE

Velocity

er Science Through Pictures

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. Our Scientific
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!
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.

See us at DEXPO South Booth #3423

How Immediate? Let Us Show You!

Discover how PVWAVE . 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.

Precision Visuals, Inc.

6260 Lookout Road

Boulder, Colorado 80301 USA
303/530-9000 Fax 303/530-9329
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Verity’s SQL-based text-retrieval system finds input search words and concept-related words.

Topic’s Connectivity Scheme

Verity’s Document-Retrieval System
Uses SQL Bridges For Application Links

fter a year of delivering

Topic, its text retrieval
system, Verity Inc. of Moun-
tain View, California, has
joined the big leagues of
software development. With
Topic, you graphically build
topics to describe an area of
subjects or concepts you
need retrieved. This is done
with an object-oriented
querying tool.

The search objects aren’t
strings of words but a hierar-
chical outline that describes
the concept using several
possible topics and sub-
topics. The process, called
Concept Retrieval, report-
edly achieves a 95 percent ac-
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curacy rate for recall. From
the user-specified informa-
tion, Topic generates a list of
documents.

Topic also functions as a
document-management sys-
tem, retrieving documents
stored as free text in on-line
flat files or inside an RDBMS
structure. Topics then are
ranked numerically accord-
ing to relevance by a system
of determining relative
weights.

The process previously
was accomplished by key-
word searches and later by
sifting and sorting pro-
written with a

logic
language. Accuracy rates

cedures
Boolean retrieval
hovered close to 50 percent.

Written in C, Topic runs

on VAX/VMS, MS-DOS and
UNIX systems from Sun and
Pyramid. It’s optimized to
perform retrievals in a net-
worked environment. The
minimization of traffic im-
proves speeds across a net-
work. The system sends text
over the network, brings in
information that it needs and
saves it locally.

This architecture is a
classic implementation of the
client-server architecture of
distributed computing en-
vironments. The library of
topics resides on the client
and each user has his own
copy of topics.

After completing soft-
ware integrations with ma-
jor RDBMS systems, Verity
signed joint marketing
agreements with newly
compatible vendors Oracle,
Sybase, Relational Technol-
ogy and Informix Software.

The SQL-based bridges to
each will cost approximately
$2,500.

These relationships
should foster activity in
other areas. “‘Informix an-
nounced intended support
for BLOBS [Binary Large
Objects]
ago,” says Stephen Hill, In-
formix’s director of product
marketing. “We recognize, as
Verity has, that there are
many types of data our
customers would like to
store and manage in data-
bases — things such as fac-
similes, spreadsheets and
word-processing documents.”

On the hardware side,
Verity has entered into a
with
Pyramid. The software also

several months

strategic alliance
supports workstations and
servers from Mips Com-
puter Systems Inc. and the
ULTRIX-based DECstation
3100. Topic will range in
price from $12,500 to $20,000
on the Mips Computer
Systems’ processors. Net-
work server software ranges
$9,000 to $66,000,
depending on the size of the
processor. Multiuser licenses
range from $7,500 to $55,000.

The program is CGA
and EGA compatible, and
Verity is expected to an-
an X Window
System interface. Topic is

from

nounce

available in two configura-
tions: networkable or stand-
Besides
DECnet, networks supported
by Topic include Novell,
TOPS, NFS and 3Com.

For more information,
contact Verity Inc.,, 1550
Plymouth St., Mountain
View, CA 94043; (415)
960-7600.

Circle 568 on reader card
—Evan Birkhead

alone multiuser.
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Best 4GL Software f
" FOQUS for VAX

; Information Builders, Inc,

“Cooperative
Marketing
Program

“FOCUS was the clear winner...
no other product came close.”
—SURVEY TABULATION SERVICES INC

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

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

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

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

To find out more about the #1
4GL for VAX, please call or write
Information Builders, Inc.

g)|FOCUS

Information Builders, Inc.
CIRCLE 235 ON READER CARD

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




Vista
Application

Link
Components

Your Vista To VAX Data

CDC’s Vista Application Link Provides
Transparent Access To VAX Data

Y ou like the idea of using
PCs to run Lotus 1-2-3
and dBase applications.
However, the bulk of your
data resides in a database on
your VAX. How do you get
the data from the VAX to
your PCs without rekeying
it? Control Data Corpora-
tion’s (CDC’s) Vista Applica-
tion Link can bring relief.
As part of its overall
Transparent Computing
Environment, CDC has
introduced the Vista Appli-
cation Link to allow users of
Lotus 1-2-3, Symphony and
dBase to access, in a trans-
parent way, data stored on
their company’s VAXs in a
number of popular formats.
In addition, sophisticated
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users can use Lotus 1-2-3
macros and menus to allow
for ad hoc interaction with
the host system.

Three components
make up the package. Lotus
PC/T-A-C, a Lotus add-in
program supplied by CDC,
provides the interface to the
PC’s application software.
Specialized versions of PC/T-
A-C are available for Lotus
1-2-3, Symphony and dBase.
VistaTACLINK and Vista-
DBLINK, the other two com-
ponents, provide PC and
VAX interfaces and com-
munications control.

Eight VAX interfaces are
available to accommodate a
variety of VAX databases.
These include DBMS, Rdb,
Oracle, Ingres, Informix,
Unify and IM/DM. Sequen-

CDC’s Vista Application Link lets Lotus 1-2-3, dBase and Symphony users access VAX data

tial files also can be accessed
via the Sequential Access
Method (SAM) connection.
Vista Application Link
gets VAX-resident data by
first building a request file on
the PC. The request file is
uploaded to the host. Vista-
DBLINK is invoked to proc-
ess the request. A transfer file
containing the requested data
is downloaded to the PC.
The data file then is imported
into the PC application.
Vista Application Link
resulted from CDC’s par-
ticipation in Lotus Develop-
ment Corporation’s The
Application Connection
(T-A-C) program. Its major
benefit to users is its ability
to allow VAX hosts to store
and manage large databases
while allowing Lotus 1-2-3,
Symphony and dBase users
to access that data. They also
can download portions of

in various database formats.

VAX-resident data to their
PCs.

For sites with both PC-
and VAX-based applications,
Vista Application Link can
reduce data entry and im-
prove productivity. Addi-
tionally, users familiar with
Lotus 1-2-3 and dBase don’t
have to learn new applica-
tions. Users never leave the
Lotus 1-2-3 or dBase
environment.

Vista Application Link
operates on IBM PC, XT, AT
and PS/2 microcomputers
and compatibles running
Lotus 1-2-3, Symphony or
dBase. VAX systems running
VMS or ULTRIX can be
accessed. Prices range from
$2,000 to $40,000, depending
on system configuration.

For more information,
contact Control Data Corp.,
9111 Edmonston Rd., Ste.
200, Greenbelt, MD 20770;
(301) 982-9550.

Circle 427 on reader card
—David B. Miller
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Now dBASE users
have someplace to grow.

When PC users need more power, now they can have it. Recital ™ is
. the first RDBMS and 4GL for VAX systems that's totally upward-
compatible with Ashton-Tate's ABASE.™ It's also compatible with
Clipper™ and FoxBASE.™ So you can move applications and asso-
ciated data directly from PC to VAX/VMS. ™ Maintain and modify
your applications using the same familiar syntax and commands.
No retraining and no reprogramming. Recital runs on UNIX systems, too.

You give yourself a whole new growth path. Solve your connectivity problems. Inte-
grate your information processing. Protect your software investment. In short, you
achieve all the benefits of a LAN solution, without the limitations.

And Recital includes tools like a report writer, screen painter, transparent access to
RMS files, an integral data dictionary, popup calendars, calculators, pick lists, note pads
and much more. All on a VT-type terminal! All without any additional programming or
modifications to existing dBASE applications!

Try our 30-day license. Our special 30-day license gives you the full Recital system
to use for an entire month. It's so compatible you'll

have it running in an hour. The rest of the month, it
just grows on you. To order your 30-day license, contact ‘ 2 wm@
Recital Corporation, 85 Constitution Lane, Danvers,
MA 01923. Telephone (508) 750-1066. CORFORARIION

The first dABASE-compatible
meezs RDBMS for VAX.

VAX and VMS are trademarks of Digital Equipment Corporation; FoxBASE is a trademark of Fox Software; Clipper is a trademark of Nantucket Corporation; dBASE is a trademark of Ashton-Tate:
Recital is a trademark of Recital Corporation. Copyright 1989 Recital Corporation. All rights reserved. All trademarks are the properties of their respective companies.




PDP Missing Link Discovered

PDPs Share Disks With
Northwest Digital Software’s Link

oyal PDP-11 owners now

L can enjoy many of the
same  benefits  their
VAXcluster-owning col-
leagues do. The Link, from
Northwest Digital Software
Inc. of Newport, Washing-
ton, lets two or more PDP-11
processors running RSTS/E
share disk information.
Transparent access to data
residing on up to eight disks
attached to any CPU in the
cluster is possible. Users and
applications can take advan-
tage of full file protection
and privilege capabilities as
well as other features, such as
record locking, RMS, data
caching, open modes and
monitor calls. No change to
existing software is required.
Standard DEC DRIl
parallel DMA interfaces are
used to establish The Link.
Standard terminal interfaces
or DECservers can be used to

connect users to each proc-
essor. Peripherals other than
disks aren’t shared. Access to
non-disk peripherals is avail-
able to all nodes by using in-
telligent switching hardware.

Data can be accessed
across a cluster in a unidirec-
bidirectional
A unidirectional

tional or
fashion.
configuration requires only
one pair of DRI11 interfaces.
Adding another pair of DR11
interfaces will enable
bidirectional disk sharing.
Each node in the cluster can
access disks attached to up to
four other nodes (see Figure).

When a request for data
is made from a disk on a
remote node, it’s intercepted
by The Link. The Link sends
the request to the server node
across the DRI interface.
The request is processed on
the system doing the file
serving. Use of logical names

keeps requests directed to the
proper disk on the server
system. Remote file access
behaves as it would if the
disk were attached to the
local system. User account
privileges are enforced in
regard to file access and pro-
tection. Record size for file
transfer can be up to 8192
bytes long. The next release
will remove all restrictions
on the record size of any
transfer. RMS access can be
done without modification.
Data transfers between
two systems are rated at ap-
proximately 1 MB per second
on UNIBUS systems and ap-
proximately 0.5 MB per sec-
ond on Q-bus systems.
Managing a PDPcluster
isn’t a difficult task. System
startup and shutdown are
performed essentially the
same way as with standalone
systems. There are only two
requirements to note. The
server systems must be
started to the point of run-
ning The Link file server
program before remote
nodes can access disks on the

DXV —T OMIPITYw

SHARED
DISKS

TERMINALS

TERMINALS
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This configuration of The Link lets two
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or more PDP-11 processors share all disks.

Also, all files on
shared disks must be closed
before system shutdown.

SCrver.

You aren’t required to
seét  up
privileges on each node in
the cluster, but it’s recom-

accounts and

mended to ease file access
and privilege checking.
Although user accounts can’t
be created across The Link,
non-user accounts can.

Compiled programs
and DCL command files
residing on a shared disk are
executed by making a copy
of the program, using PIP,
across The Link to a local
disk on the remote system.
BASIC-PLUS source files can
be executed across The Link
without restriction.

Environments in which
several processes run concur-
rently will see performance
improvements in the
PDPcluster configuration,
because the timesharing load
is divided among processors.

Minimum hardware re-
quirements include PDPs
with 1 MB or more of mem-
ory, DR11-Ws for UNIBUS
systems or DRV11-WAs for Q-
bus systems and two BCO8R
or BCO6R cables for each
interprocessor link.

RSTS/E version 9.2 or
later or Micro/RSTS version
2.1 or later is the required
software. Software versions
needn’t be consistent across
the cluster. Any combination
of versions is permitted.

For more information,
contact Northwest Digital
Software Inc., Box 1797, W.
405 Walnut, Newport,
Washington 99156-1797;
(509) 447-5631.

Circle 396 on reader card
— David B. Miller
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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.

EM4105

4105 EMULATION

16/64 colors

Pan/Zoom

High resolution Hardcopy
Mouse cursor control

4010 and V7640 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.

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

Phone Directory

Scroll memory

Hot Key

Loadable Character Sets

Network support

Diversified Computer Systems, Inc.

3775 Iris Ave. Suite 1B, Boulder, Colorado 80301

‘j | FAX:303-447-1406 (303) 447-9251
Other DCS emulators: EM220 — DEC V1220 Emulation
EMA4010 — Tek 4010/VT220 Emulation
Trademarks: VT102, VT220 — Digital Equipment; IBM PC, XT — IBM Corp.; Hercules — Hercules Computer Technology, Tektronix — Tektronix, Inc.; Precision Visuals — Precision Visuals, Inc
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A Deft Move

~ Macintosh based editors capture
11 the models which are then

compiled by the Design Compiler
and fed into the Gateway.

he Compiler and the Gateway translate the

odels into actual implementations in the

4 target relational database management

| system on a host machine.

| Reverse engineering allows the RDBMS :
chema and forms to be backloaded into Deft.

Front-end design is done on the Mac. An application is generated on the VAX.

Deft Inc’s Package Of CASE Tools Takes
Advantage Of Mac And VAX Environments

he use of CASE tools to

reduce the backlog and
ease the generation of qual-
ity software systems has
grown in recent years. When
used properly, automated
software tools can save
development time, reduce
development costs and pro-
duce better software systems.

However, CASE tools
shouldn’t be so difficult to
master that their purpose is
defeated. Deft Inc. of
Toronto, Ontario, has
developed a CASE system
that provides a powerful
set of CASE tools that’s easy
to learn.

The total Deft environ-
ment consists of a Mac con-
nected to a VAX. The Mac is
used to do the front-end
design work, such as
generating Data Flow
Diagrams (DFDs), Entity
Relationship  Diagrams
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(ERDs) and Program Struc-
ture Diagrams (PSDs). The
VAX can accept the designs
created on the Mac to
generate applications using
VAX-based databases such as
Ingres and Rdb/VMS.

Deft’s DFD Editor
features the Yourdon and
Gane & Sarson methodolo-
gies for creating DFDs.
Methodology rules can be
checked on-line. Diagrams
can be drawn with an
unlimited number of process
levels and data flows. Flows
can be populated auto-
matically as  they’re
generated.

In addition, multipage
diagrams can be produced,
and a diagram’s graphics and
text can be exported to many
Mac applications. Reports
generated about a diagram
can be integrated into
PageMaker.

The ERD Editor sup-

ports logical and physical
design. Diagrams can be
drawn that follow the
Chen/Bachman, Martin or
IRM methodologies. Primary
and secondary keys and ad-
dresses are indicated on-
screen. Deft’s key definitions
correspond to the RDBMS on
the host that will be used for
database and application
generation. A flexible re-
porting system can produce
detailed reports on the
diagram and the data resid-
ing in the system’s data dic-
tionary. As with the DFD
Editor, graphics and text
produced by the ERD Editor
can be exported to Mac
applications.

Deft’s PSD Editor uses
the Jackson methodology of
structured program design.
Subroutines and reusable
code are supported. In addi-
tion to visual desk checking,
methodology rules are
checked on-line. An un-
limited number of levels of

task explosion is supported.

Forms are an integral
part of many software
systems. Deft’s Forms Editor
allows a developer to lay out
custom forms, which include
fields with various video
attributes and editing and
validation checks. Fields can
be rearranged easily to suit
the needs of the developer.
Because they’re generated on
the host RDBMS, Deft forms
can be used for more than
just prototyping purposes.
They become part of the
production system.

After the required
charts, diagrams and forms
are completed, the Design
Compiler is used to prepare
the system to be uploaded to
a VAX host via Deft’s
Gateway module. The
Design Compiler checks for
diagram completeness and
for the proper use of design
methodology. After a system
meets the Design Compiler’s
criteria and all errors are
eliminated, an object file is
produced. This object file is
used to generate schemas and
forms that can be used with
the host’s target database.
For Ingres databases, the
Gateway also can be used to
go the opposite way. Deft
can use existing database
schemas to generate a data
dictionary and ERDs on
the Mac for maintenance and
reverse-engineering purposes.

Mac modules are priced
from $2,900 to $9,000. VAX
modules are priced from
$15,000 to $20,000.

For more information,
contact Deft Inc., 557 Dixon
Rd., Ste. 110, Rexdale,
Ontario, Canada M9W 1H7;
(416) 249-2246.

Circle 441 on reader card
—David B. Miller
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TechGnosis, Inc. and SequeLink are
trademark’s of Gnosis N.V., VAX,
Mac, Ingres, Oracle, Rdb, Sybase
and other company or product
names mentioned are trademarks

or registered trademarks of their
trademark holder.

SequeLink:

First To Give Macs
Seamless Co-operative
Processing With

Your Server DBMS.

Some people’s concept of Mac/VAX
“connectivity” is decidedly mousey.
Slow, limited and, for all practical
purposes, one-directional.

SequeLink is a totally unique and
dramatically better solution. It fully
blends both client and server into a
single architecture, transparently
updating both sides of the partnership.
Preprogrammed SQL statements
define bidirectional data flow to
I keep system-wide information
up-to-the-second accurate. Think of
the possibilities! You'll have OLTP
and Decision Support applications
using the Mac’s friendly human inter-
face, combined with all the power and

security you now have on your VAX’s
RDBMS.

Through SequeLink’s cached no-wait
| architecture, Mac users have trans-
parent access to most popular
RDBMS’s—Ingres, Oracle, Rdb,
Sybase—all with the simple click of an
icon. They can concurrently manipulate
multiple SQL commands within

| multiple connections, even on multiple

| servers. And doing so won't tax the
system’s overall performance. In fact,
it'll improve it.

Best of all, SequeLink performs its
feats with ease of implementation,
proven reliability and measurable
economy. So not only will you be
doing a better JOb managmg the corporate data, but corporate resources as well. Which should
go over very well with top management.

If you want more than just connectivity, connect with TechGnosis.

TechGnosis, Inc., One Park Place, 621 N.W. 53rd Street,
Boca Raton, Florida 33487 (407) 997-6687 « Kardinaal Mercierlei 44,
B-2600, Antwerpen-Belgium

-
TIRCIHIZ51OSLS, n

(/ Focus on mission critical systems

See Us At DEXPO South Booth 3027
CIRCLE 320 O!




THE ENTREPRENEUR
AND THE ENTERPRISE

In 1957, two young engineers rented
space in an unused woolen mill and,
with $70,000 in venture capital and a
good idea, began what’s now the
world’s second-largest computer
manufacturing company, hot on the trail
of industry-leader IBM. Those two men
were Ken Olsen and Harlan Anderson
and, 32 years later, at age 63, Olsen is
still at the helm. His company’s prod-
ucts, his unique management style and
his penchant for a low profile have made
him an industry legend. In a formidable
effort, writers Glenn Rifkin and George
Harrar analyze DEC and attempt to cap-
ture the essence of the man whose spirit
pervades his company.

The Ultimate Entrepreneur: The Story
of Ken Olsen and Digital Equipment Cor-
poration chronicles DEC’s history from
its conception through its development
into a multibillion-dollar, international
business. But the book’s title perhaps
more accurately should read The Story
of Digital Equipment Corporation (and Ken
Olsen). Those looking for insight into
the personal life of Olsen or for Olsen’s
pronouncements on the computer in-
dustry, past and future, may be disap-
pointed. Not surprisingly, the book
wasn’t sanctioned by DEC, and DEC
employees were dissuaded from pro-
viding information.

Rifkin and Harrar, however, have
done their homework: Not a moment
in DEC’s history, it seems, has been
omitted. The book begins at DEC’s in-
ception in 1957, when venture capital
was a new idea and computers were
30-ton machines in sealed rooms. From
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the innovative labs at MIT came a man
with the idea that computers should be
accessible by all people, not just
engineers. With a vision and a lot of
dedication, DEC made a profit its first
year, and within three years introduced
the PDP-1, the first of a product line that
would last some 20 years.

DEC continued to produce impor-
tant products throughout the 1970s and,
with the announcement of the VAX ar-
chitecture in 1977, DEC had established
itself as an important presence for the
1980s. Curiously, however, Olsen failed
to take his idea of an accessible com-
puter the next step to personal comput-
ing. DEC’s missed opportunities in this
arena have cost DEC billions and have
been a continued thorn in its side. The
book examines the events that conspired
to keep DEC from the forefront of what
should have been its territory, and how
Olsen and his company have responded
to the challenge this market has
presented.

As DEC grew in size and profits at
an amazing rate, it battled with the dif-
ficulty of adjustment. The book inter-
views key executives, many of whom are
no longer with DEC, who give insight
into those turbulent years. We get a
glimpse of Olsen’s unusual management
style, of a man who would publicly
berate his vice presidents, but who
nonetheless commanded from them
respect and almost familial dedication.

We get an inside view of what led to
DEC’s Black Tuesday on October 18,
1983, when its stock plunged 21 points
and the press turned against the cor-
poration it had once praised. The
authors also cover DEC’s confident
turnaround to recapture the market.
Although DEC consistently is
reported as one of the best corporations
for which to work, at the executive level
this wasn’t always the case. Olsen en-
couraged an entrepreneurial style of
management that ultimately produced
superior products but often set one
department against another. DEC’s
matrix became a model for corporate
management, an innovative approach
that, while it often threatened to ruin the
company and has developed and

Ultimate
Entrepreneur

i

Glenn Rifkin and George Harrar

The Ultimate Entrepreneur
documents DEC President Ken Olsen’s
creation and continued leadership of his
computer company.
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The Ultimate Entrepreneur
Glenn Rifkin and George Harrar

332 pages
Hardbound, $19.95

Contemporary Books Inc.
180 N. Michigan Ave.
Chicago, IL 60601

(312) 782-9181
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changed over the years, has been key to
DEC’s success.

More often than not, Olsen isn’t
presented in the most flattering light.
He’s depicted as a man who drives his
executives to the breaking point, who
meddles into every aspect of a project’s
development and whose bull-headed-
ness leads him to circumvent his own
company’s goals or to misread impor-
tant industry developments.

While Rifkin and Harrar’s conten-
tions are documented, it seems to me
that a man who can manage an
organization for more than 30 years and
lead it to the number two spot in a cut-
throat market must be doing something
right. Perhaps this tainted view is the
result of interviews with many former
DEC employees who left the company
on less-than-favorable terms. Still, most
of the people interviewed consider
Olsen a great man.

Rifkin and Harrar have been in the
computer industry for some time as
editors of Computerworld, a fact that
becomes apparent in their writing style.
Sentences are written in a short, clipped
style, and few stray from a simple noun-
verb construction. This works fine for
a newspaper, but gets a bit tiring in any
other forum. Still, the copy moves along
at a good pace, a nice feature in a book
of 332 pages.

The volume of material presents a
structural problem: Transitions from
one topic to another, from one time
period to another, seem a bit arbitrary.
Also, some information is repeated. And
perhaps we’re given too much informa-
tion. For example, are we really in-
terested in a four-paragraph description

MAY 1989

of what companies occupied the mill
before Olsen and Anderson rented it?

In spite of its flaws, the book
presents a fascinating and analytical
view of the development of DEC and
the computer industry as a whole. Those
interested simply in obtaining an over-
view of computer industry history —
the important people, companies and

products, how they began and how they
relate to and react against one another
— will leave this book rewarded. Ap-
pendices of important people and com-
panies, as well as a complete index, make
this a valuable reference tool. It’s worth
reading, a fine tribute to a notable com-
pany and the man behind it.
—Reviewed by Eric Schoeniger

Three-Phase Uninterruptible Power for Your VAX

Unless you want a
dinosaur in the
computer room,
an 8000 Series UPS
is the answer to your
power problems

Forget any preconceived notions you may have about the size, effi-
ciency, or cost of providing on-line, uninterruptible power to your
computer system. RTE Deltec has made a technological breakthrough
that brings you the most advanced, reliable power protection available
at prices you won't believe:

Introducing the 8000 Series UPS

e 10KVA to 25KVA three-phase power ratings

® Smallest footprint available at this power range
® An astonishing 95% typical efficiency

@ Complete microprocessor monitoring & control

Call or write for our free Product Guide

DELTEC

2727 Kurtz Street « San Diego, CA 92110
(800) 854-2658 « (619) 291-4211 (in California)
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PRODUCTIVIIY TOOLS

BUILDING

HARDWARE
PLATFORMS

Devices to bring X onto the desktop.

BY BRADFORD T. HARRISON

ALTHOUGH THERE'S RELATIVELY little ap-
plication software available for support
of the X Window System standard, and
although final agreement among all
major players hasn’t yet been reached in
regard to user interface and toolkit stan-
dardization, DEC customers can feel
comfortable bringing X into their en-
vironments. The success of X already
has been ensured.

There are several reasons for this.
The most important is that the design
of X is acknowledged universally to be
superb. Technically, it’s outstanding, yet
it incorporates the flexibility required of
a standard that’s destined to be imple-
mented in a variety of ways by in-
dividual users and computer companies.
Key to X’s success, this flexibility
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doesn’t interfere with compatibility
among equipment from a variety of
vendors or with later generations of
equipment.

As defined by MIT, X is totally up-
ward compatible. The worst that can
happen in an environment in which two
different implementations of X are run-
ning simultaneously is that the user will
have a difficult time mentally switching
among the different rules for interaction
with the applications. In a worst-case
scenario, this could result in damage to
data files, but that would be an extreme.

Acknowledgement of the value of
X has caused widespread acceptance of
the standard among computer com-
panies. OSF and UNIX International are
implementing or have announced plans
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Figure 1.
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Client-server communications.

to implement the standard. These im-
plementations aren’t in all cases the
same, but that doesn’t matter. The im-
portant point is that everyone imple-
ments the primitive layers of X in the
same way, and that’s done the moment
a developer decides to implement the
standard.

X success also is ensured by the fact
that DEC is deeply committed to the
standard. VMS version 5.1 incorporates
DECwindows into the operating system
— a bold move, and a sure sign that
DEC isn’t going to relax until X has been
accepted by software developers
industrywide. DEC also is offering DEC-
windows for use with ULTRIX and,
soon, an MS-DOS server.

Fueled by all the activity surround-
ing X, the X hardware platform is
growing rapidly. X terminals, X
workstations and X PCs are moving
onto networks. Developers and in-
house programmers are gaining profi-

ciency in X programming en-
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vironments. And, as occurred with the
Mag, users and programmers are begin-
ning to wonder how they ever got along
without a windowing interface.

The Need For X

At the most basic level, X has replaced
standard alphanumeric computing and
the restrictions it placed on the com-
puter industry. The split between ASCII
and EBCDIC has caused many problems
in systems integration and networking.
But, as standards, ASCII and EBCDIC
have allowed for basic communications
between computers and peripherals
from different vendors.

As more customers demand win-
dowing displays, ASCII and EBCDIC, as
display standards, will follow the
punched-card reader into oblivion.
Alphanumeric information will con-
tinue to be stored in these formats, but
all computer display will occur accord-
ing to the X bit-mapped display stan-
dard. This will open not only use of

windows and graphics industrywide,
but support for any alphabet in the
world.

X is providing a common user
interface across the network and, poten-
tially, around the world. And just in
time, because the trend from centralized
to distributed computing has confused
many users by requiring them to learn
new environments on remote computers.

Breakthroughs in microelectronics
and communications technology are
putting networked processors on every
user’s desk or at every user’s station, and
everyone throughout the organization is
being asked to become proficient on
many systems. Users are being given ac-
cess to any resource on the network, but
users will take advantage of these
resources only if they have an easy way
to work with them.

X allows the network to appear as
one large system to the user. He can
display and manipulate multiple win-
dows on his terminal or workstation.
The process displayed in each window
can run on a separate processor on the
network. He can display the output of
a solids-modeling program running on
a Cray supercomputer 10,000 miles
away, while at the same time use local
word processing software. He doesn’t
care what make of machine is running
his application. He knows only that the
processor power is available and that
he’s able to work with any process from
his terminal.

In the DEC environment, these
capabilities are available on both DECnet
and TCP/IP networks. There’s a greater
number of non-DEC products available
for TCP/IP networks, but this is because
TCP/IP is easier to implement. All
players soon will support DECnet, if
they don’t already.

How X Works

X is part graphics protocol, network
protocol and application interface spe-
cification. It provides a mechanism by
which an application located anywhere
on the network graphically interfaces to
the user and displays the results of its
computations on his display. Its closest
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predecessors are the industry-standard
graphics protocols.

Graphics protocols are required,
because graphics data, which is bit-
oriented, can be so voluminous that its
transmission would saturate any serial
link, and the graphics file size would be
too large to store and access conven-
iently. In the past, this link most com-
monly has been the RS-232 serial link
between a terminal and its host,
transferring data at rates of 19.2 Kbits
per second.

Transmission at this speed is fine for
alphanumeric information, which is
then converted into characters and
numbers for output onto a row-by-
column grid. But for graphics applica-
tions, some time would be required just
to display a single screen of graphics.

Therefore, graphics protocols are
used to construct graphics on the screen
of the terminal. The protocol is trans-
lated by the terminal and the display is
constructed much faster than if informa-
tion about each individual pixel were
transmitted. For example, the de facto
Tektronix 4010/4014 standards are the
most widely implemented to get the
foundation of a graphic on the screen.
The Tek 41xx protocols then take the
process several steps further: The 4105
adds color and the 4107 and 4125 pro-
tocols specify the more complicated
segment graphics protocols.

There are also standards for three-
dimensional graphics, of which PHIGS
is the best known. Some standards, such
as GKS, were developed to be program-
mer friendly and device independent.
After they’re implemented, they’re con-
verted into the standards used by a given
output device for transmission to that
device.

X is radically different as a graphics
protocol. X requires two parts: server
and client (see Figure 1). Servers and
clients can exist within the same device
or can be spread among different devices
in the network. A client is an applica-
tion program that directs its output to
a server and receives input regarding
user actions from the server. The server

MAY 1989
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Twice the performance
at half the price!

MARKET PROVEN NEW
N1100 PLUS N9200
UNIBUS' USERS  VMEbus ANALYZER

FEATURES FEATURES

= 4 Mbytes DRAM = 2K trace buffer stores 96 VMEbus signals
= 8 KBytes Cache = 4 user defined events which control
= Hardware Floating Point trace storage
= Memory Management = Synchronous/asynchronous sampling
= J-11.* Power for optimum at 20 MHz

performance = Bus interval and events elapsed timer
® Fits all existing CPUs = Direct Read of power supply voltage

— No backplane change = Standard RS232 ASCII interface

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

*UNIBUS and *J-11 are registered trademarks of DIGITAL EQUIPMENT CORPORATION
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17320 Red Hill Avenue, Suite 200, Irvine, California 92714 - FAX (714 ) 261-8819, TLX 181-308
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displays output onto the screen of the
device that it’s handling and receives
input from the keyboard and mouse for
transmission back to the client. There
may be several servers running on a
given host, servicing multiple X
displays.

The server consists of three parts:
an interface to the operating software of
the device on which it’s being used; a
device-independent layer that commu-
nicates with supported clients; and an
interface to the specific devices sup-
ported. The server communicates
directly with the display’s graphics
memory (no device drivers and no other
graphics protocols are used), and
operating system device drivers are used
for mouse and keyboard operations. If
the monitor (screen) isn’t built into the
device, as in an X terminal, then a video
port is used to support it, as in most
workstations.

Servers must be ported to each
processor supported. The MIT Xi1
specification (the current version) gives
very specific guidelines regarding how
the server works. Because the server
deals with the most primitive level of the
X architecture, the protocol is exactly
the same for every implementation.
There can be no room for interpretation
— with one exception.

If a vendor wants to incorporate an
extension into his server, he may do so,
but only according to X guidelines.
Clients then may query the server, to see
what extensions it supports, and use
those extensions. Two examples of ex-
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The layers of X.

tensions are the DEC PHIGS and
PostScript extensions in the DECwin-
dows servers. If the DECwindows server
is communicating with a client that
doesn’t support these extensions, the
client and user will never know.

The Layers Of X

Figure 2 shows the layers of X. The bot-
tom layer, that of the primitive X pro-
tocol for transmission between server
and client, is the only one that fully
applies to both client and server. Above
that exist the X implementation layers.

The Xlib layer consists of routines
that make it much easier for a program-
mer to manipulate the X protocol. Then

X Terminal Vendors

Acer Counterpoint Inc.
2127 Ringwood Ave.
San Jose, CA 95131
(408) 434-0190
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GraphOn Corp.
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Network Computing Devices Inc.
350 N. Bernardo Ave.
Mountain View, CA 94043

Northwest Digital Systems
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Visual Technology Inc.
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comes the realm of the toolkits. The Xt
intrinsics layer defines the structures and
conventions by which the object-
oriented components (or widgets) of the
X toolkits may be manipulated. Above
that exist the specific toolkits. Toolkits
make it much easier for the program-
mer to build applications than if he had
to rely directly on Xlib calls or coding
the X protocol directly — a method vir-
tually no applications programmer
would use.

At the top of the hierarchy are the
specific windowing implementations
that dictate the look and feel of the X
environment by providing an extremely
high-level, programmer-friendly
method of assembling widgets. Pro-
grammers using these implementations
need not concern themselves with deter-
mining the specifics of the user inter-
face, because they’re already determined.
Also, above the DECwindows and
OSF/Motif implementations, there’s a
User Interface Language (UIL) de-
veloped by DEC to facilitate manipula-
tion of widgets by programmers.

Because virtually all X applications
make use of Xlib, a high degree of isola-
tion from specific operating environ-
ments is assured, providing a high
degree of portability of code among
machines. Also, both the Xlib and tool-
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If youused INGRES onyour backlogs,
youd be home by now:

INGRES Tools provide the fastest path through your applications jams.

It's a fact of évery MIS manager’s life. Backlogs will happen. But the problem isn't the volume
of applications traffic. It's how your development tools handle the load.

The solution is INGRES. INGRES Tools are part of a fully integrated environment that ties
together SQL, 4GL, host languages, visual forms, and report editors in a way that dramatically
accelerates the entire development process.

Shift into high gear. With INGRES, there’s no slowing to switch tools. No need to fabricate tricky
solutions. No road blocks. And once your applications are finished, they’re ready to go places.
Because your INGRES applications are easily portable across multiple hardware platforms.

What's more, INGRES open architecture allows you to integrate data from other data
bases and systems in your applications—easily and transparently. All of which makes INGRES
Tools the surest way to maneuver through applications development gridlock.

The tools of choice. Don't take just our word, ask DEC. They’ve chosen to distribute INGRES
Tools to their users. You'll also find INGRES among the solutions preferred by IBM, Sun, Apple,
and a long list of industry leaders. Our clients include two of the Big Three auto manufacturers,
major financial institutions, oil companies, and service organizations worldwide.

Take the fastlane. Don't let backlogs bring your company to a standstill. Choose INGRES, and
take the fast way home. For more information or to attend a free INGRES seminar in your
area, call 1-800-4-INGRES.
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Hypothetical X net.

kit layers can be called from most high-
level languages. Thus, implementation
of X is occurring in virtually all
programming environments.

Application Clashing
There are, however, some problems.
Besides the possibility of a variety of
methods of user interaction simultane-
ously being required by a user’s display,
a user also may have to deal with incom-
patible window managers. Window
managers are client programs charged
with the responsibility of owning and
managing the root window (the win-
dow in which all other windows exist
on the user’s display) and drawing the
background and menu bar on the dis-
play. The window manager also deter-
mines how requests are fielded from
other clients to create and use windows
on the display under its control.
Only one window manager can
control a server’s display at any given
time. If more than one window manager
is being implemented on the network,
the user can choose which window
manager he wants by running that win-
dow manager client program on a host.
If he later wants to change window
managers, control can be shifted and the
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characteristics of the display are im-
mediately changed according to the
conventions of the new manager.

But for the most part, implemen-
tation of X on a multivendor network
is surprisingly consistent. And with the
recent development of the OSF/Motif
standard, a multivendor environment
supported by all members of the OSF
will be completely consistent. This stan-
dard hasn’t yet been adopted by UNIX
International (which favors Sun’s Open
Look), but the fact that it has been
developed at all and involves so many
substantial companies holds great hope
for agreement among vendors on all
layers of the X model.

Configuring The

Graphical Net

X is making its presence felt most
strongly in the environment in which
graphics got its big start in the first
place: technical and scientific computing
networks. Workstations, especially from
DEC and Sun, are offering the most
powerful windowing capabilities, but X
is spilling over into all other segments
of the computer industry, as well. Figure
3 shows a hypothetical network that
illustrates the components of the grow-

ing X hardware platform.

X terminals contain a server only
and support a transceiver for direct con-
nection to a TCP/IP network. Fourteen-
and 16-inch screens are available, with
addressable resolution as high as 1,024
x 1024 (a megapixel). Although the
high-performance connection is made
directly to the network, it’s also possi-
ble to connect an X terminal directly to
an RS-232 port and use a public domain
utility called serial line interface protocol
(SLIP) to transfer the X protocol packets
across the link between the host and the
terminal. Additionally, some terminals
support an alphanumeric terminal
emulation mode so that the terminal
may be used during the migration to X.

Vendors are attempting to position
X terminals somewhere between
workstations and standard alphanumeric
terminals or between terminals and
suitably configured PCs. But X ter-
minals are a new type of device. An X
terminal is an eye into the network, tap-
ping directly into the Ethernet cable.

Another interesting piece of X
hardware revolves around the traditional
graphics terminal. One vendor has
developed custom serial protocols that
allow RS-232 connection of a traditional

DEC PROFESSIONAL



MDBSII

B - .

ORACLE

OPERATION: Embedded SQL fetch program—“SELECT* into empno, ename, job,
mgr, hiredate, sal, comm, deptno”

HARDWARE: Standard IBM AT with 640 K RAM.

No. of Records ORACLE MDBS 111
1,000 & 16.43 sec.
2,000 * 32.68 sec.
4,000 & 65.31 sec.

10,000 * 165.71 sec.

* Although ORACLE’s license agreement prohibits us from disclosing actual benchmark
timings, we can say that the phrase “over 10 times faster” was heard many times in and
around the mdbs testing center that day.

For a copy of the data on which e e e e e e e e e e P e PO

this benchmark was performed, or [1 Yes! I would like to make m
: 5 > ! y own
g%rmrggfelgggrgéitéot%gzohggisolrn’ benchmark comparison. Please send me
a copy of the 10,000 record data base

call mdbs Sales Support at
(800) 344-5832. In Indiana call that was used for your benchmark tests.

(317) 463-2581 and in Canada

call (416) 733-4380. O Please send me more information about

the SQL and Distributed Data Base
features of MDBS III.

| Company
m S Address
City
THE KNOWLEDGE MANAGEMENT COMPANY
Two Executive Drive * P.O. Box 248 State/Zip
Lafayette, IN 47902
Phone

|
|
|
|
|
|
|
|
|
|
|
= Name/ Title
|
|
|
I
|
|
|
|
|
|

(317) 463-2581 « (800) 344-5832
FAX: (317) 448-6428 TR T A [ o e A s L, | i,
Telex: 5106017487 (MDBS LAF UQ)

mdbs and MDBS III are registered trademarks of mdbs, Inc. Other trademarks contained herein are the property of their respective holders.

CIRCLE 142 ON EADED AN




4.""-""..._

BIGGEST
VIKING
SCOVERY
SINCE
NORTH

PRODUCTIVITY TOOLS

Companies Mentioned In This Article

Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010

CIRCLE 401 ON READER CARD

Cray Research Inc.

608 2nd Ave. S.
Minneapolis, MN 55402
(612) 333-5889

CIRCLE 435 ON READER CARD

Digital Equipment Corp.
146 Main St.

Maynard, MA 01754
(508) 897-5111

CIRCLE 403 ON READER CARD

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

CIRCLE 442 ON READER CARD

Intel Corp.

3065 Bowers Ave.
Santa Clara, CA 95051
(408) 987-8080

CIRCLE 440 ON READER CARD

Microsoft Corp.

16011 N.E. 36th Way
Redmond, WA 98052
(206) 882-8080

CIRCLE 410 ON READER CARD

Massachusetts Institute
Of Technology (MIT)

77 Massachusetts Ave.

Cambridge, MA 02139

(617) 253-1000

CIRCLE 434 ON READER CARD

Open Software Foundation (OSF)
11 Cambridge Cntr.

Cambridge, MA 02142

(617) 621-8700

CIRCLE 453 ON READER CARD

Tektronix Inc.

P.O. Box 1000
Wilsonville, OR 97070
(503) 685-3180

MERICA

VIKING
DATA ENTRY
SYSTEM

Discover a whole new
world of low-cost,
high-speed data entry
efficiency with VDE,
the Viking Data Entry
system that gives you
more data entry capa-
bility using a mini-

computer/PC. CALL
TODAY FOR FREE DEMO.

& call )
| 918/491-6144 A

s VIKING ,

‘ SOFTWARE SERVICES

4808 EAST 67TH, SUITE 100
TULSA, OK 74136 '

Q..-‘O

See us at DEXPO South Booth #626

46

CIRCLE 415 ON READER CARD

graphics terminal to a Sun workstation
for support of X display. This solution
turns the Sun computer into a multiuser
system, providing one or more users
with their own retrofitted graphics ter-
minals. However, the servers still reside
in the Sun, and the additional protocol
layer, plus the relatively slow RS-232
port, affect operation enough that ap-
plications are no longer those for which
a Sun is normally bought.

The IBM PC and clones have found
a comfortable spot on the X network,
as well. Some vendors have developed
server software to transform a PC or
PS/2 into a fully compatible X server.
Additionally, if the PC is running under
UNIX, client capabilities and a software
development platform become available.

Certainly not to be forgotten is the
Mac, which fits into the X environment
in a very natural way. Some products are
making direct use of the Mac’s own
toolbox for creating the X display.
Many routines are very similar between
the Mac’s user interface and X.

Implementation of the X server on
a Mac occurs under the Multifinder, so
both Mac and X applications may be
used concurrently. Server support for
the Mac II is also available.

The Mac can be used on both
TCP/IP and DECnet networks, opening
the machine to many environments.
Technical users will use an X Mac to
collect drawings and create reports, or

a Mac Il may be used for many design,
testing and modeling applications.

Workstations Unbound

It’s in the realm of the workstation that
X will make its greatest strides over the
next several years. Machines ranging
from the Mac II to the VAXstation 3540
will be exploited most efficiently in the
X environment. Single, large processors
and supercomputers will be added to the
network to increase the horsepower
available to the users.

Here’s where the richest array of
applications will be found — applica-
tions that make the graphical use of
windows incidental to the graphics of
the application. At the high end are the
compute-intensive tasks, such as finite
element analysis, solids modeling and
image processing, leveling off to the less
rigorous but still demanding CAD, soft-
ware engineering and computer-aided
publishing.

AITHOUGH INDUSTRY ANALYSTS are hesi-
tant to make projections about sales
volume of X terminals and products, it’s
clear that a technology of industry-
shaking potential is on the horizon.
There are ample signs that X is about to
take hold. —Bradford T. Harrison is a free-
lance writer specializing in DEC systems.
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VIEW

Part 1: A look at DEC’s CASE strategy.

BY GEOFFROY T. ROACH

SOFTWARE IS BECOMING an important
part of the products and services that
drive today’s businesses. There’s more
recognition of the value of software as
a strategic resource. While software is
becoming more important, it’s also
becoming more complex. Software sys-
tems today provide capabilities not
dreamed of a few years ago. In an at-
tempt to meet these demands, CASE has
emerged.

DEC realizes that its customers are
being faced with major challenges in
their respective marketplaces. These
challenges are brought about by changes
such as mergers and acquisitions, in-
creased globalization and uncertain
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regulatory environments. These changes
force quick actions.

To meet the rapidly changing con-
ditions, technologists and software
developers, in turn, are facing new
challenges. Their challenges revolve
around increasing not only the produc-
tivity of the software-development
process and reducing the time-to-
market of new applications, but also
increasing the quality of the delivered
product. Software becomes a more in-
tegral part of products and services and
the organization in turn requires more
software for its own management. The
pace of introduction of new technology
into organizations represents additional

problems. Therefore, the implementa-
tion of software engineering to meet
these challenges becomes critical.

DEC And CASE

To help its customers meet these chang-
ing needs, DEC, in conjunction with
other software vendors, offers a com-
plete CASE solution. The tools and ser-
vices offered by DEC, under VMS and
UNIX, provide the CASE environment
necessary to meet these software
challenges.

DEC’s commitment to CASE is il-
lustrated by the results achieved in its
software operations. From 1983 to 1986,
output per programmer at DEC has

DEC PROFESSIONAL
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doubled, and the typical size of a
software-development team has been
cut from eight to five. At the same time,
quality has increased an order of
magnitude (see Figure 1).

DECwindows, as announced in

ONE OF THE
most controversial
areas in the
marketplace
is the definition

of CASE.

January 1989, wouldn’t have been possi-
ble without the use of CASE tools. More
than 3 million lines of code were im-
pacted and more than 70 percent of that
code is common to VMS and UNIX.
Many of the CASE tools have been up-
dated to generate and test DEC-
windows-based applications. This effort
was performed in less than two years
and required the coordination of many
teams.

DEC’s Definition

One of the most controversial areas in
the marketplace is the definition of
CASE. As defined by DEC, CASE is com-
posed of integrated software tools and
services that implement software-
engineering practices.

Software engineering is composed
of three major components (see Figure
2). The first consists of methods or the
manner in which software-engineering
tasks are performed. These methods are
the technical approaches to developing
software. Methods cover such areas as
analysis, design, coding, testing and
software maintenance. These methods
then are coupled with the second major
component, which is procedures.

Procedures, the management
harness supporting the methods, include
such items as project tracking, project
control, software quality assurance, soft-

MAY 1989

e 12 mo.| NOTES V1] 68,000 [ 2]
2’600 20mo.| CGEN |150,000 [1]
2’200 5mo. [ DTMV2 ]+61,000 [2]
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Engineering productivity, including implementation and alpha/beta test.

METHODS
Analysis
Design
Code
Test

PROCEDURES
Project Tracking
Project Control
Software Quality Assurance
Software Configuration Management
Metrics

Courtesy Digital Equipment Corporation

Software engineering: interlocking technologies.

ware configuration management, and
metrics and measurements. Although
many of these methods and procedures
began development in the early 1970s,
only recently have the tools necessary
to successfully implement these
methods and procedures been available.

The third component is tools and
the supporting environments necessary

to automate software-engineering prac-
tices. These consist of not only the
analysis and design tools that are nor-
mally associated with CASE, but also of
products that cover documentation,
coding and testing, communication, ap-
plication and code generation, 4GLs, ex-
pert system shells, configuration man-
agement, data management, and proto-
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typing and simulation. CASE combines
different types of tools and technologies
toward the goal of successfully increas-
ing both software quality and the pro-
ductivity of people within the organiza-
tions that develop software.

As we move into the 1990s, how-
ever, having tools to meet each of the
needs of software developers isn’t
enough. DEC is committed to develop-
ing integrated environments revolving
around such areas as CASE repositories
and to developing integrated project-
supported environments (IPSEs).

Not all software-development
processes and software-development
customers are alike. Even though there
are a number of similarities among
marketplaces, DEC is committed to sup-
plying CASE solutions that address dif-
ferent customer needs. These include the
commercial and information systems (IS)
marketplaces, the technical marketplace,
the embedded systems marketplace, and
government and defense-related
systems.

CASE Strategy

DEC’s CASE strategy consists of three
major components.

1. To provide a comprehensive range of
CASE tools under VMS and UNIX.

2. To integrate those tools in a single,
consistent, open-development en-
vironment.

3. To provide services for successful im-
plementation of CASE and software-
engineering procedures and method-
ologies.

CASE isn’t just a product or a series
of products, but a new environment and
a new approach to software develop-
ment and maintenance. Much in the
same way that CAD/CAM has changed
the way engineers design and build their
products, CASE will change the way that
software developers build their software.
Unlike mechanical and electrical
engineers who have had the benefit of
many decades of sound engineering
principles, the discipline of software
engineering is still in the process of
development. More important, it’s just
starting to be assimilated into the
mainstream. Therefore, the DEC
strategy encompasses more than CASE
tools only.

The first part of this strategy is
completely implemented. Given a task
involved in software development, a tool

or function can be found to automate
that task.

These tools have a proven track
record in software engineering and have
been shown to have a positive impact on
software quality and development pro-
ductivity. Each of the tools is being
enhanced to add additional functions
and to take advantage of new simpler-
to-use human interface technology, such
as DECwindows. But the basic founda-
tion of CASE is in place and will serve
as a platform from which to build future
solutions. These solutions will span
UNIX, VMS, MS-DOS, IBM mainframes
and other systems.

Integration, the second component
of the strategy, is a source of much
promise. To tie the tools together into
an environment that eliminates re-
dundancy, enhances communication and
enables the sharing of common infor-
mation is an important goal.

Integration can mean several things.
First, the use of a common user inter-
face and tools that are designed speci-
fically to exploit the interface is critical
(see Figure 3). By using an interface
driven by windows, icons, mice, pull-
down menus and scroll bars, the tools

Figure 3.
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aren’t only easier to use, but they also
introduce a degree of consistency. This
consistency can lead to more rapid
adoption of the tools and to adoption
of more functions within the tools.
“Ease of use begets use” is a phrase that
holds true, and the common user inter-
face provided by DECwindows and
CASE tools helps make these tools easier
and faster.

Other components of integration
revolve around the sharing of informa-

tion among tools. This integration con-
sists of two aspects: data integration and
process integration. For IS, data or,
perhaps more appropriately, metadata,
integration consists of sharing informa-
tion about software definitions through
a common repository. This type of inte-
gration is critical to the needs of IS
departments in which the application
portfolio consists of many applications
built around a series of common data-
bases (see Figure 4).

This repository for the IS space in
the form of the VAX Common Data
Dictionary/Plus (CDD/Plus)
eliminate the need for disparate data
definitions for each CASE tool and can
enforce common data definitions across

can

the software-development life cycle. The
publication of a standard open interface
and the development of a dictionary
toolkit enable not only DEC but also
third-party tools to use the capabilities
distributed CASE

of an active,

DEC’s Software-Technology Partnerships

DEC’s strength as a software company extends into high-level
software architectures. But most of the expertise goes unseen or
isn’t marketed in the guise of off-the-shelf applications. Much of
it is layered on top of other software products or used only in
the design process.

Where is DEC's computer-aided software engineering (CASE)?
It’s hidden in all its software markets: Computer-integrated
manufacturing (CIM), engineering systems, business and office
systems, corporate systems and laboratory data products all have
CASE foundations. There’s a consistent use of CASE across these
industries.

DEC’s forte has been in integrating technologies such as
CASE, Al and expert systems into its higher-profile products such
as Rdb. Integration of DEC’s high-level software also is taking
place with many third-party software manufacturers.

Integrated Applications

CASE systems, including VAX RALLY and the six integrated tools
of VAXset, are used extensively by DEC’s software engineers. In
fact, CASE tools were the primary coding devices used in the
development of DECwindows. DEC’s CASE solutions also have a
significant relationship to DEC’s transaction processing and net-
working products. Sources in the Al-development group at DEC
maintain that the company is the biggest vendor and the biggest
user of CASE.

DEC also is working actively with third-party software ven-
dors to market and develop other technologies. For example, the
approach to software engineering at DEC combines CASE with ex-
pert systems. Expert systems basically are translated into infor-
mation systems and can be used as packaged tools. DEC considers
Nexpert Object from Neuron Data Inc. to be an important com-
ponent of its overall high-level software architecture.

Nexpert is an inference engine, an expert system shell writ-
ten in C that integrates with DEC databases to provide an environ-
ment for writing expert systems. With its graphical user inter-
face, the applications developer integrates the shell with the
database by specifying it on an option screen.

From there, Nexpert can define, query and update the database
at run time. In return, the database can call on the expert system

application. This allows the developer to embed expert systems
on other traditional database applications.

Another Al developer, Artificial Intelligence Technologies,
has developed an expert system that layers over Rdb. The Mer-
cury Knowledge Base Environment simplifies the user interface
to Rdb and makes extractions and other actions within Rdb win-
dows and files easier. When using a mouse, for example, data areas
need only be defined and clicked on.

Database Integration

CDD/Plus, the new version of VAX Common Data Dictionary,
has become the center of DEC’s application-development environ-
ment. Most of the information that developers need resides on
databases within CDD/Plus. To extract and move this information,
DEC uses the Excelerator CASE engine from Index Technology
Inc.

Because no one, DEC included, can build all of the tools in
the life cycle, Excelerator is an important part of the overall
CASE/IS strategy. The two-way integration in this instance puts
the extracted CDD/Plus information in an Excelerator dictionary.
Excelerator then uses this information for analysis and design by
generating system-design diagrams, such as data models, data-flow
diagrams and structure charts.

Co-developed software tools resulted from DEC’s relation-
ship with Cullinet Software. The products, targeted at applica-
tion developers, include three software systems called Enter-
prise:Builder, Enterprise:Generator and Enterprise:Expert.

By interfacing with Rdb, Enterprise:Builder lets developers
build prototype applications using form and report layout designs.
It incorporates menu design and integration of security and coor-
dinates testing and production environments. Enterprise: Generator
takes the components built with Enterprise:Builder and produces
non-procedural, high-level specs to build programs in COBOL,
BASIC, FORTRAN and C.

Enterprise:Expert is the most unique of the three, as it can
develop applications in DECvoice, a voice-processing platform.
The voice either can request or provide data and even can com-
municate via telephone. It’s like consulting with an expert system
that speaks with a digitized voice. —Evan Birkhead
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Integration: data.
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Integration: process.

repository. DEC’s VAX RALLY, VAX
COBOL Generator, Rdb/VMS and tools
from Index Technology and Signal
Technology are only a few of the prod-
ucts that use this repository.

The integration of the software-
development process and the sharing of
procedural and control information is
especially critical in aerospace and
defense. Unlike the IS world, software
in this area consists of programs, data
and documentation that must be
delivered as a single product and actu-
ally may run in environments that are
totally different from the development
environment. Standards in this arena in-
dicate how software is to be developed

MAY 1989

and mandate the deliverables. Tracking
projects from requirements through
coding and testing to documentation
and relating all of the components is a
necessity.

DEC, in conjunction with Atherton
Technology, Interactive Development
Environments and other companies, has
begun to deliver on the first stages of an
IPSE (see Figure 5). Although still in
their early trial stages, these solutions are
installed and operable at several
aerospace companies.

Through its Cooperative Market-
ing Program (CMP), DEC works with
third-party software vendors to add
capabilities to the CASE environment.

Having product, consulting and service
expertise in various areas allows these
companies to work with DEC to build
and integrate products.

The tools and the environment are
supplemented by DEC’s implementa-
tion, and software-
assessment services, the third part of its
CASE strategy. Through its service
organizations and CASE Solution
Integration Centers, DEC helps
customers with training, integration ser-
project-management

consulting

vices and

assistance.

VMS And UNIX

When choosing a CASE environment,
the question of VMS versus UNIX often
arises. Which is better depends largely
on the needs of a particular installation,
but some general guidelines follow. A
component of DEC’s CASE strategy is to
deliver similar capabilities under VMS
and UNIX and to interconnect the two
via shared standards.

The CASE environment under
UNIX is geared to installations com-
mitted to using open standards. These
installations seek vendor independence;
require a commitment to POSIX,
X/Open or OSF conformance; or need
to support UNIX applications and other
UNIX software-development tools.
Many organizations also mandate UNIX
as a corporate strategy. DEC supports
this by providing a comprehensive
development offering comprising the
standard UNIX software-development
environment along with enhanced tools
and compilers. Historical market use
and trends show that most DEC UNIX
customers come from the engineering,
technical and embedded systems fields.

With the release of DECwindows,
the UNIX environment has become even
more powerful and easier to use.
Graphical versions of the UNIX debug-
ger (dbx), the UNIX file compare util-
ity (diff) and two editors, including
emacs, bring new capabilities to our

UNIX software-development en-
vironment.
VMS users are found in these

marketplaces and in the commercial or
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IS fields. These customers tend to
develop applications that need func-
tionality in file-system management and
1/O performance. These applications are
complemented by the availability of
high levels of security, data integrity and
system availability. Much of the power-
ful networking and network services,
connectivity to the IBM and Cray
worlds, and many applications are
available under VMS. The historic needs
of commercial customers require tools
such as CDD/Plus and VAX Rdb/VMS
availability under VMS.

DEC is proceeding to bridge the
VMS and UNIX worlds with products
such as DECwindows, Compound
Document Architecture (CDA),
DECnet/OSI and POSIX. Many CASE
tools are available under VMS and UNIX.
These include many of the program-
ming, testing and configuration-
management tools and products from
Interactive Development Environments,
Cadre, Atherton Technology and others.
With VAX software engineering tools
(VAXset) under VMS and the UNIX pro-
gramming environment, DEC provides
functionality in language editors, static
source-code analysis, performance
analysis, coverage analysis, configura-
tion management, system building,
testing and tool building.

Workstations And Networks
The computing platforms in which
DEC’s CASE solutions operate are an im-
portant consideration for the software
developer. The use of workstations and
systems in a distributed network is a
base that provides capabilities for team-
oriented development. These systems
run both VMS and UNIX and can be tied
together in either local area networking
configurations or can participate in a
larger corporatewide network.

DEC’s desktop systems can be op-
timized for the needs of the developer.
Some developers may require the power,
the large screen and multiple full-size
windows of the VAXstation 3100.
Others, doing very large, complex
development and using UNIX, may re-
quire the price/performance of the RISC-
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based DECstation 3100. Managers or
developers using text-oriented tools may
only require standard terminals such as
the VT340. Users of PC-based tools may
desire to connect to other users in the
organization using DEC’s PC intercon-
nect products.

The integration problem takes on
several different aspects in an environ-
ment of workstations and a distributed

network. In the past, CASE tools have
been focused on single-user implemen-
tation of single-point solutions. The
needs of team-oriented development
have been secondary.

With much of the development
work done in DEC, the use and accep-
tance of CASE tools in a large software-
development organization have been
studied and documented. One of the
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keys to increasing productivity and
quality is the sharing of information
about all aspects of the software-
development life cycle. This information
must be shared among project team
members and among the tools that the
team will use. For these reasons, much
of the work done at DEC in conjunction
with third parties is focused on both the
back-end integration of tools to share
information and the front-end genera-

tion of common user interfaces. Addi-
tionally, the built-in networking capa-
bilities and the ability to link distributed
data files and databases form a base from
which to perform tool integration.

Heterogeneous Environments

Woven throughout DEC’s CASE en-
vironment is the support of hetero-
geneous computing and development
platforms. In the technical marketplace,

UNISOL™ UTILITIES

UNIX" SYSTEM
ADMINISTRATION

The cost effective solution to
system management problems

eecccscnccsccccccessgstablish and maintain a consistent
and secure environment
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®Security Monitoring and Control

®Network Administration

UNISOLUTIONS ASSOCIATES

2103 Mathews Ave.
Suite 1
Redondo Beach, CA 90278

Unix is a registered trademark of AT&T
© 1988 Unisolution Associates. All rights reserved
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VAX/VMS systems have long been used
to develop applications that run not only
under VMS but also on a variety of
microprocessor-based systems. A full
complement of editors, cross compilers,
debuggers and testing tools, from such
companies as Boston Systems Office
and Tektronix-MDP division, is available
to enable software engineers to use VMS
and UNIX. VAXset has been enhanced to
include the development of applications
for targets ranging from Intel and
Motorola processors to large Cray
processors.

In the commercial world, many in-

stallations are realizing that the use of
PC-based analysis and design tools is
simply not enough. DEC is extending its
CASE solutions to provide an environ-
ment that will use all of the richness of
the VMS CASE environment and at the
same time deliver applications that run
on IBM mainframes under CICS, DB2
and other operating systems. By using
the power of not only the DEC tools but
also networking, workstations and tools
from such vendors as Netron and
Cullinet, DEC can provide a more effec-
tive development environment for IBM
mainframe-based applications.
Editor’s note: Part 2 of this article will focus
on specific CASE products offered by DEC.
—Geoffroy T. Roach is a Digital Equipment
Corporation marketing executive in the
CASE/S 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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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.

Automated
Corrmmd — VMS
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WorkUnit  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
HELP, and even 20-line command recall of
VMS V5. These unique features mean your
staff feels an immediate comfort level with
ARSAP, and you save valuable training time
and expense.

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

[ Performance O Printer Forms

Management Accounting

O Software Package [ Selective Image
Reporting Accounting

[J Organization O Intergraph
Accounting 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.

Project | | Project

User

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.

<4 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

‘GEJAC

INCORPORATED
8643 Cherry Lane, Laurel, MD 20707

ARSAP is a registered trademark of GEJAC, Inc. DEC, INTERGRAPH, SUN, APOLLO and UNIX are registered trademarks of Digital Equipment Corp., Intergraph Corp., Sun Microsystems, Inc., Apollo, and AT&T Bell Labs.
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What’s happening to Structured Query Language?

BY PHILIP A. NAECKER

THE STATE OF Structured Query
Language (SQL) is one of considerable
contradiction. SQL is a standard, but
there’s virtually no complete implemen-
tation of that standard and most SQL
implementations are at least somewhat
incompatible. SQL may be the best way
to access relational databases, but it’s
also arguably one of the worst ways. As
computer software goes, SQL is old:
There was a recognizable version of
what we call SQL developed by IBM in
1974. But it’s also one of the newest and
hottest areas in computing today. SQL
was originally intended as an English-
like language for end users to access
their own data, but in most real-world
applications SQL is hopelessly inade-
quate as a tool for end users.
Welcome to the wonderful and sur-
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real world of data manipulation!

SQL is a data-manipulation lan-
guage for reading and writing data in
relational databases. Although there are
many products on the market with the
letters SQL in them, not all of them are
exactly SQL. This is partly a result of the
long history of SQL and that SQL only
recently became a standard in 1986, as
ANSI X3.135. Before 1986, IBM’s DB2
database product largely defined the
defacto standard for the behavior of
SQL, and it’s still an important measure
of compatibility among SQL imple-
mentations.

The SQL2 standard is currently
under discussion, so the situation is still
far from static. Indeed, there are nearly
as many dialects of SQL as there are im-
plementations. IBM alone has several

different and to some extent incompati-
ble SQL dialects within its product set.
Because the list of new features to be ad-
dressed in SQL2 is very long, it doesn’t
look as though all of them will make it
into the standard, resulting in a pro-
tracted period with language subsets
and supersets being the norm rather
than the exception.

Nonetheless, many vendors are do-
ing their best to produce an SQL im-
plementation that’s as standardized and
compatible as possible. Depending on
your “‘standard” (SQL, SQL2 and DB2
are common measures), you're likely to
find several vendors that do a respectable
job of portability. And many vendors,
DEC included, are making SQL readily
available as a means of gaining ac-
ceptance for their database systems. DEC
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Figure 1.

RELATIONS

The operand in relational algebra is a relation, or table. A relation comprises rows and
columns. In file-oriented computer language, rows and columns are analogous to records
and fields.

Relational operations are said to be closed, which means that any operation on relations
will produce new relations. This is very important, because it means that relational
operations can be nested.

Selection is the operation of choosing just certain rows. Selection operations usually are
based on familiar Boolean logic, such as in the SQL statement fragment “EMPLOYEES
WHERE LAST_NAME = NAECKER”. Selection operations can be very complex and can
include Boolean logic on many fields and between fields in a relation. (The SQL SELECT
operator actually does more than the Selection operation, including Projection.)

PROJECTION

Projection limits tables to just certain columns. The SQL statement “SELECT
EMPLOYEE_NUMBER, COST_CENTER FROM EMPLOYEES WHERE LAST_NAME =
NAECKER" projects the employees relation to just employee number and cost center. It
also implements the Selection operation to restrict the rows to just those for Naecker.

The Union operation is like a file append. It concatenates two tables with the same number
of rows.

PRODUCT

The Product or Cross Product operation produces a table that’s the combination of the
two operand tables. Consider part of an employee database, with tables for employees and
offices:

Employees Offices Cross Product
1Phil A A Pasadena 1 Phil A Pasadena
2linda B B SpringHouse 1 Phil B SpringHouse
3Llou B 2 Linda A Pasadena
2 Linda B SpringHouse
3 Lou A Pasadena
3 Lou B SpringHouse

JOIN

The Product isn’t often directly useful in relational databases. Instead, it forms the basis
for a more frequently applied operation, the Join. The Join operation is the result of the
combination of Projection, Selection and Product operations. There are several kinds of
Joins, including Natural Joins, Outer Joins and Equijoins. A Natural Join is shown by:

Employee Offices Join

1Phil A A Pasadena 1 Phil Pasadena
2linda B B SpringHouse 2 Linda SpringHouse
3lou B 3Lou SpringHouse

DIFFERENCE

Difference finds rows in one table that aren’t in another table. Typically, Difference is used
on the table that results from Projection and Selection operations, such as finding the
employees who aren’t assigned to any office.

INTERSECTION

Intersection is the logical opposite of Difference. It finds rows in two tables that match.

A quick primer in relational algebra.
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now ships SQL free as part of the
development package of its Rdb
RDBMS.

End Users And SQL

The idea that true end users (call them
information consumers if you like) will
use SQL doesn’t seem to carry much
weight any more. A year ago,
knowledgeable computer-industry
analysts and others made statements
such as, “We’ll all be speaking SQL
pretty soon.” Although it seemed like
a good idea when SQL was invented,
there are a number of problems that pre-
vent true end users from making much
progress using SQL for database access.

You can teach end users how to
write SQL queries. They may not like it
much, but they can do it. Many users
currently use SQL to access their data in
products from PCs to mainframes.

Unfortunately, almost all useful
databases are reasonably complex. They
become complex for many reasons, not
the least of which is that the world the
database secks to model is itself com-
plex. In relational databases, complex-
ity can be measured by the number of
relations and fields (tables and columns
in SQL lingo) in the database. Typical
real-world databases have tens of tables
and tens or even hundreds of columns.
After a database becomes even a little
complex, a whole series of problems
with end-user access via SQL begins to
surface.

Dr. Steven P. Shwartz, senior vice
president, advanced development, at
Intelligent Business Systems, classifies
the problems with end-user access into
problems of syntax, structure and
semantics. Problems with syntax in SQL
are minor for simple databases. But for
real-world databases, the syntax can
become very stilted. What’s worse,
creating the proper syntax requires con-
siderable knowledge of exactly how the
database is put together, information
that end users typically don’t have.

Knowledge of the tables and col-
umns in the database is required to solve
the problem of structure (see Figure 2).
In relational databases the most com-
mon operations are record selection
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(performing Boolean operations on the
data such as LAST_NAME EQUAL
“NAECKER”), joins (combining infor-
mation from different tables) and sum-
marization (rolling up like data to per-
form counts, totals and the like).
Describing each of these operations

in SQL requires a precise understanding
of the structure of the database. Per-
forming them efficiently is even harder,
and may require an understanding of the
particulars of the database-management
system and how it handles indexes and
searches. SQL is supposed to isolate the

Understanding SQL

Originally, SQL was intended as both a programmer’s tool and an end-user query
language. SQL isn’t really a language at all, a fact that some observers highlight by
calling it a sublanguage. Interactive SQL uses common English words, such as SELECT,
FROM and WHERE, to describe the data to be retrieved or stored in the database. But
SQL is hardly English-like.

SQL foremost is relational in nature: It has many attributes that make it
reasonably adept at manipulating data in relational databases. Using SQL, you describe
what data is of interest, not how to retrieve that data. The relational database is respon-
sible for choosing the best retrieval strategy, taking advantage of any indexes or other
aspects of the structure of the database.

Relational databases were invented by Dr. E.F. Codd in the early 1970s. The rela-
tional model has firm foundations in mathematics, based on set theory and formal
logic. Dr. Codd derived a mathematical representation of data and encoded that
representation in two new mathematical forms: relational algebra and relational calculus.
The firm mathematical footing of relational databases is a main reason for their power
and flexibility (see Figure 1, page 59).

SQL embodies many of the goals of Dr. Codd’s relational theory. For example,
SQL supports the concept of “empty” or “null” fields — not just fields with a value
of zero (for numeric fields) or blank (for text) but fields that have no value at all. SQL
also supports numeric operations on data aggregates such as SUM, AVERAGE and
COUNT. Powerful pattern matching (a LIKE verb) and cursors (record-by-record ac-
cess, such as might be used in COBOL when reading a file) make SQL very useful for
many business applications.

Most SQL implementations have several programming interfaces, as well as the
interactive component. You can write programs with embedded SQL statements.
These are SQL statements that are embedded in and intermixed with another language,
such as FORTRAN or COBOL. Such programs generally are processed by a precom-
piler that turns the SQL statements into subroutine calls and generates subroutines
that do the work of database access.

You can write dynamic SQL. This consists of SQL statements generated as text
on the fly and sent to the SQL system for parsing and interpretation and ultimately
to the database system to access data. The recent SQL2 work has also specified
something called a SQL module language. This provides the ability to write
“subroutines” that contain only SQL statements and no host-language statements at
all. These subroutines, or modules, then can be called from another language just like
any other subroutine.

As if the basic modes of using SQL listed above (interactive, compiled, dynamic
and module-language forms) weren’t enough, there are many products that have some
components of or are extensions to or incorporate SQL. Many RDBMSs include SQL
as either their primary or a secondary query language, often with extensions to take
advantage of particular features in their databases. Some versions of SQL include
special statements for report writing or handling special datatypes. Many products
generate SQL from a completely different interface, such as a menu, fill-in-the-blanks
model, natural language or some kind of specialized data-access language.
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Figure 2.

translate the office code into an office name.

This statement prints out the name and employee number of employees in the office indicated by the code “A”.

This SQL statement uses the Unique predicate to find employees who have exactly one college degree.

This statement prints out the employee number and name as well as office name. It uses the OFFICES table to

This statement uses a subquery (inside the parentheses) to find the oldest employee. In the case of the
subquery, the result of the SELECT isn't printed, but instead is used as an argument in a Boolean operation.

Some examples of SQL statements.

user from decisions about the efficiency
of searches, but because data may be
stored multiple times in the database in
different forms, this goal is often
unachievable.

For example, although sales totals
for each salesperson, district, region,
product and product line could in
theory be calculated from the raw sales
transactions in the database, to do so for
on-line queries would often make the
application unacceptably slow. Instead,
most databases store accumulators such
as salesperson year-to-date, salesperson
month-to-date, district year-to-date,
district month-to-date, and so on.

But given this sort of aggregate
style in a database, it’s difficult to teach
users rules such as “This month’s sales
total can be found here, but for last
month’s sales total you need to look
there” and ‘“You can get the sales total
for the district here, but if you want to
restrict the information to just Products
X and Y, you’ll need to look at the
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detailed transactions.”” Cases such as
these, essentially problems of navigating
the database, are nearly endless in real-
world situations.

Semantic problems, the last of
Shwartz’s three classes, revolve around
knowledge of the implicit context
needed to use the database correctly. For
example, you might not be able to use
a database properly to perform account-
ing unless you also know the current
month in the fiscal year, the date the
fiscal year started, and so on. Problems
of aggregate data also appear in this
category.

What To Do?

How do we meet the needs of all those
information consumers that SQL was
supposed to address? Why are so many
software companies developing SQL
products and why is there so much SQL
standards activity? Clearly there
wouldn’t be the current flurry of stan-
dards activity and marketing of SQL

products if SQL were in its death throes.
SQL is being used heavily. It just isn’t
being used heavily by end users typing
SQL statements on their keyboards.

There are a number of tools avail-
able to generate SQL from interfaces
other than an empty command line.
These tools are a large part of the
motivation behind the standardization
of SQL and potentially the solution for
end users. These tools run the gamut
from forms or menu interfaces (based on
the Query By Example methodology),
graphical representations of the database
to spreadsheets (dBASE has an SQL in-
terface), natural language processors
with AI, and various kinds of SQL
generators.

At a very basic level, all of these
tools work the same. You're presented
with a view of the data (perhaps pictor-
ially or via columns and rows in a
spreadsheet) and use whatever com-
mand paradigm is available to generate
a query. You might graphically point at
icons representing various items in the
database, for example, or you might
“draw’” a mockup of the report you
want produced.

In some systems, you can look at
the generated SQL and tune it if you like.
Most systems let you save a query after
you've generated it.

One system will convert natural
language queries into SQL and pump the
generated SQL into a relational database
to obtain the data the user requests. In
this use, SQL is actually a relatively small
component of the entire product.
There’s a tremendous amount of very
sophisticated technology, including Al
software, tools for extracting ‘‘nominal
data” (basically keywords) from the
database, and sophisticated user inter-
faces. SQL also is used in the tools,
because the tools extract information
from the database for use in parsing the
natural language queries.

We’re beginning to see the
emergence of an entire class of products
based on the concept of an “SQL
server.” An SQL server is just a database
with an SQL front end that talks to the
network. Such a server allows, for ex-
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ample, PCs using a very PC-like inter-
face to generate SQL statements, pump
them over the network to a mini or
mainframe and get the results back to
the PC program for further manipula-
tion before display. You can expect to
see a great deal more activity in this area,
including action from big players such
as DEC and IBM.

As you might imagine, the differ-
ence in usability among systems such as
these and straight SQL is potentially
very large.

When SQL Isn’t

Because all of these tools generate SQL,
you might think, “Great — now I can
pick any interface and use it with any
relational database. I don’t care which
interface the user wants, as long as it
generates SQL. Also, I can just write my
application programs using standard
SQL, and I'll be able to preserve that
code if we change databases.” This is in-
deed the implicit promise in the stan-
dardization efforts. Wouldn't it be grand
if it were true? Unfortunately, it isn’t.

For starters, the basic SQL language
isn’'t all that portable. As mentioned
above, there are many dialects of SQL.
Every relational database vendor has
done a more or less complete imple-
mentation of either the 1986 SQL stan-
dard or something between the 1986
standard and the soon-to-be SQL2 stan-
dard. However, there are also a number
of supersets — functions and extensions
added by vendors to support their own
database implementation.

Most vendors are attempting to
move toward the SQL2 standard, and
there seems to be some consensus that
SQL2 is at least shaping up to be a good
beginning. However, there are some
problematic things in the standard. For
example, scrollable cursors are a nifty
idea. They provide a way to move for-
ward and backward in a record stream
that’s derived from rows in the database.
However, the current proposed SQL2
draft says that scrollable cursors are read
only. That seriously limits their
usefulness, because one of the best
things you can do with scrollable cur-

sors is to let users scroll through their
data, making modifications as they go.
Unfortunately, it isn’t exactly clear what
should happen if you modify the rows
from which the cursor is derived and
then scroll backward. Do you see the
original data? Do you see the changed
data?

The same is true of views. Views
are a cornerstone of the relational model
and result from a simple-sounding rela-
tional principal: The result of a relational
operation on any relation shall be
another relation. For example, if you
select just the programmers from the
Employees Relation, then you should be
able to do any operation on the Pro-
grammers Relation that you could do on
the Employees Relation. Views also can
result from join operations, so you can
create view relations that are the com-
bination of two or more actual relations.
For example, you could create a table
with the columns EMPLOYEE__NAME
and DEPARTMENT__NAME from one
table that has the employee’s name and
department number (but no department
name) and another that has department
number and department name.

But SQL doesn’t provide for the
update (modification) of views, and
because update is one of the basic rela-
tional operations of SQL, then the law
stated above doesn’t hold. This is more
than just a passing limitation of SQL,
because it strikes at the heart of the rela-
tional model.

Another weakness in SQL is its
limited support for transaction control.
Transactions are fundamental units of
work, such as “transfer this money from
my checking account to my savings ac-
count,” that are guaranteed to either
complete fully or fail completely. You'd
be very unhappy if such a transaction
completed only partially and your
checking account was debited, but the
money never appeared in your savings
account.

The 1986 standard didn’t support
transaction control very well at all. SQL2
at least adds some control, but only for
a single transaction per process. There’s
no way to keep track of multiple trans-

actions — no transaction handle by
which to identify transactions and act on
them independently. In a language that
ultimately will be used for OLTP, a lack

THE BAD NEWS
is that simply
embedding SQL in
your program
doesn’t guarantee
very much
portability.

of more complete transaction syntax
clearly will be a problem.

This leads to another weakness of
SQL: its lack of extensibility. Because
SQL has a rather stiff syntax, adding
new keywords and syntax to the lan-
guage in the future could be quite dif-
ficult without breaking existing code or
at least changing the results it provides.
There’s no provision in the standards for
“escapes’ to specific implementations
that would allow different implementa-
tions to add functionality in a way that
will be guaranteed not to collide with
the standard in the future.

Ambiguity in how certain complex
SQL queries are resolved is a weakness
often recounted by academics and data-
base developers. It’s hard to determine
precisely how widespread a problem
this really is, because there are many
other barriers to the porting of SQL-
based applications between database
systems. This class of problems revolves
around what are called subqueries. Sub-
queries are intermediate queries, the
results of which are used as arguments
in upper queries. A commonly used ex-
ample of a subquery is this: Print all
employees who have a salary greater
than the average salary in their job
classification. The subquery involves
computing the average salary for the
employee’s job classification.

For simple cases such as this, the
results from all good database systems
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will be the same. However, the SQL
standard doesn’t fully address how com-
plex subqueries are to be handled. The
cases can get complex quickly, and it’s
difficult to tell a priori which queries will
execute identically on two different
database systems and which won’t.

Most database implementors I've
talked to minimize the importance of the
subquery differences as a barrier to
portability of SQL applications and
tools, however. They point instead to a
number of more important portability
concerns. One is a lack of standardized
system tables — system metadata
(literally data about data) or system rela-
tions. Another is the widespread use of
language supersets and subsets (usually
mixed in a single product). The only
way that you could get truly portable
SQL would be to use a least-common-
denominator approach, but that would
leave you with a seriously crippled
language.

The lack of standardized system
tables is a serious barrier for imple-
mentors of high-powered SQL-based
tools for end users, too. Ideally, a tool
such as a graphical interface or a natural-
language interface would be able to
generate calls to the database to obtain
information about the tables in the
database and their columns. All rela-
tional databases must store the descrip-
tion of the database itself, called meta-
data, in relations in the database, called
system tables. However, because SQL
doesn’t specify a standard for the struc-
ture of the system tables, there’s no way
for tools to obtain this information
directly using standard SQL. Instead, the
tool must be customized to work with
each database implementation. Further-
more, the SQL statements to maintain
the system tables aren’t themselves
standardized, so there’s even further
room for conflict among database
implementations.

Can We Play, Too?

You might be thinking, “I'm glad I
don’t have to worry about all those
problems. I just use SQL to provide
portable data manipulation language in
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my programs.” In this area, there’s both
good and bad news.

The bad news is that simply em-
bedding SQL in your program doesn’t
guarantee very much portability. For
one thing, it can be difficult to avoid us-
ing any extensions in the language that
your first vendor might provide or to

avoid using any “‘standard” features that
the second vendor has opted not to pro-
vide. However, even if you can get past
the least-common-denominator prob-
lem, you aren’t home yet.

If you embed SQL in your pro-
grams, you must preprocess the pro-
grams to generate code that performs
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the database access. The code generated
by the preprocessor is, in most cases,
database specific. Thus, you must
recompile with the second database
system to use its data. If you want to get
data from two SQL-compatible database
systems, you may have a great deal of
work ahead of you to access both
systems from a single program.

The good news is that SQL module
language is designed to help alleviate
these problems. In SQL module
language, the SQL code lives in a
separate source file outside your 3GL
code. Instead of mixing, say, COBOL
and SQL, you have routines written in
COBOL that simply call routines writ-
ten in SQL. Thus, only the SQL module
language routines must be changed
when you change database systems, and
only the SQL module language source
code must be compiled by the database
system. By simply linking in the cor-
rect modules, you could access either or
both of two database systems.

SQL module language has other
advantages, too. To use embedded SQL,
you must use a language for which a
precompiler exists, typically COBOL,
FORTRAN and PASCAL. In the future,
however, it often will include Ada. If
you want to use SQL with several ven-
dors’ database systems, the least-
common-denominator situation will
further restrict your available languages.
However, by using SQL module
language you can eliminate the need for
a precompiler, which will allow you to
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use any languages that you wish to use
for your application.

SQL module language also lets you
get to certain SQL data items, called SQL
descriptor areas (SQLDAs),
languages that can’t directly access
pointer-based data structures. Finally,
SQL module language lets you avoid the
problems associated with writing in two
languages at the same time. You can
have SQL programmers write SQL code
and 3GL programmers write 3GL code,
with a clean interface in between. For
sites concerned with standards, the
result is that you have two standard
languages in use instead of a single non-
standard hybrid containing both 3GL
and SQL statements.

DEC is among the few SQL vendors
that have implemented the SQL module
language. But as SQL2 moves toward
broader acceptance, it seems likely that
the SQL module language will be more
widely available. Even then, it may not
be a panacea. The SQL module language
is pretty low level: There are no iterative
or branching constructs. Thus, each
module really does just one SQL state-
ment. The result is that you may have
many modules in a typical application
program. Just naming and keeping track
of them can be a problem.

SQL module language also may be
a move in the wrong direction, making
the data access more separate from the
code that processes the data. It means
that users must call subroutines to
retrieve data items, not being sure that
they’re calling those subroutines cor-
rectly or that the data the subroutine is
returning is the data they want. In many
ways this is moving in a direction op-
posite from what many software engi-
neers want. Software engineers want the
database to be more knowledgeable
about the application so that it knows
more about what reasonable data looks
like and how a particular view of the
data is used.

Some of the problems of SQL ven-
dors in SQL module language are pretty
serious, too. For example, if you provide
SQL on many different machines and
operating systems, what low-level lan-
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guage should the SQL module language
compile into: Macro, PASCAL, object
code? How do you know what lan-
guages are available on that platform?

There’s also good and bad news in
the area of database definition. So far,
we've principally looked at the data-
manipulation aspects of SQL. However,
SQL also has a data-definition compo-
nent. The data-definition component
deals with the original definition of the
database, tables, columns, indexes, and
SO on.

The good news here is that the sim-
ple stuff will tend to be quite portable
among SQL implementations. The bad
news, unfortunately, is that you’ll rarely
want to do just the simple stuff. For ex-
ample, DEC’s implementation of SQL
lets you define powerful performance
assists for your database in the form of
storage areas (putting different parts of
your database on different disks) and us-
ing B-tree or hashed indexes. The SQL
statements to define these structures
aren’t very portable, but you’ll often
want to use them to obtain the best per-
formance from your database. Even
simple things, such as defining an index,
aren’t standardized with the SQL1
standard.

Other relatively non-portable SQL
definition issues include database secur-
ity definition (using the database system
to control access to the data), data types
(especially data types such as dates and
very long integers), error handling,
recursion (you can’t have it, according
to the SQL1 standard), and the size of
and characters used in variable names.
For example, the error codes that are
returned by SQL will likely be different
from implementation to implementa-
tion, with very few error codes common
to multiple platforms.

Given the tremendous promise of
stronger standards and all the problems
of the current implementations of SQL,
you can expect to hear about changes in
SQL for quite some time to come.
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DECwindows

A Look At What This

Interface Means For The System Manager,

The User And The Industry.

Continuing our series of editorial round-
tables, DEC PROFESSIONAL technical
editors gathered in February for a tele-
conference to discuss the myriad issues
engendered by DECwindows and the X
Window System.

Participants included Publisher Carl
B. Marbach, Editorial Director Dave
Mallery, DCL Editor Kevin G. Barkes,
Workstations Editor David W. Bynon,
Macintosh Editor Al Cini, Senior Technical
Editor David B. Miller and Technology
Editor Philip A. Naecker. The discussion
was moderated by Managing Editor Lou
Pilla.
Pilla: DECwindows isn’t just a
technical architecture, it’s also a busi-
ness architecture. I'd like to begin the
discussion by asking for your com-
ments on that thought.
Bynon: DEC plans to migrate every
application it has to DECwindows,
and that includes business applica-

tions, starting with ALL-IN-1 and
business software. It’s very in-depth
and detailed, but by no means does it
stop at the technical level.
Naecker: This is a business-driven
approach to computing from DEC’s
point of view. It isn’t simply neat from
a techie point of view. DEC will
“DECwindowize” literally every
product that has a user interface.
Mallery: Does that imply the advent
of a DEC X Window System terminal
with a price tag below $1,000? Because
that’s the only way DEC will make it
universal.

Barkes: I think we'll see that happen
in the next few months, when DEC
introduces its Ethernet-based ter-
minal. DEC doesn’t really have a
choice but to do that, because its been
beaten to it by two or three
companies.

Marbach: But nobody’s at $1,000.

The price tag looks much more like
$2,000 than $1,000.

Bynon: But look at DEC’s purchas-
ing and manufacturing power.
Mallery: How attractive for DEC to
replace the entire installed base of
terminals.

Barkes: The limiting factor in im-
plementing DECwindows in a
business environment isn’t the hard-
ware or the architecture. DEC will
have to compete on a price basis. As
far as software licensing goes, DEC
will have difficulty dealing with some
of the PC MS-DOS-based platforms, at
least at present. DEC will have a much
easier time migrating current VAX
users to workstations than trying to
sell a workstation against a PC net-
work or a similar platform. That’s go-
ing to change. DEC learns quickly —
well, in the case of PCs, perhaps not
quickly — but it does learn.
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Naecker: I disagree. Typical PC con-
figurations that I see cost $3,000 at the
low end. There are many PCs and
Mac Iis that are in the $5,000 to $6,000

This is a
business-driven
approach to
computing . . .

range, and there are several in the
$10,000 range. So I'm not sure that a
$1,000 price tag is significant for com-
panies that have been buying PCs and
Macs for their user interface and their
functionality.

Barkes: But I'm talking about soft-
ware prices. As far as hardware goes,
DEC certainly has shown that it can

be competitive in the workstation
arena. The only thing potentially
limiting DEC, at least up front, is the
way in which it licenses its software.
Bynon: Haven't we seen the prices
for workstation software coming to a
reasonable level?

Naecker: I think so. The full-
functioned word processing text-
publishing-equivalent package costs
about $1,000. DECwrite costs about
$1,000. It’s a PageMaker kind of com-
petitor. You’ll see nearly point-for-
point functionality to PageMaker, for
example, in version 2.0.

Barkes: But it isn’t PageMaker.
There will be resistance as long as
identical products aren’t available at
comparable prices. After the applica-
tions appear, prices will have to stay
competitive with the PC and Mac
platforms.

Software Attraction

Marbach: Isn't it critical for DEC to
attract third-party software vendors?

For example, the Mac has thousands
of products available. Without that,
can DECwindows be successful? Until
there’s the plethora of software avail-
able for DECwindows that’s available
for PCs and the Mac, it won't be
successful.

Bynon: But there’s such a push for
that to happen, it almost certainly
will.

Cini: History doesn’t necessarily bear
that out. DEC has a reputation for
cannibalizing its third parties, which
has left some key developers nervous.
Also, DEC’s strategy is to enlist the
big boys, such as Lotus and Microsoft.
But small developers made the Mac
successful. To succeed, DECwindows
needs their help, too.

Naecker: Don't forget that DECwin-
dows is essentially the same as what
OSF offers as Motif. DEC has stated
that it will make DECwindows iden-
tical. Hewlett-Packard has made
similar statements. So you won’t be
writing for a DEC platform anymore.
You’ll be writing for all X- and

Among the DEC PROFESSIONAL editors who gathered for a roundtable on DECwindows were Spring
House, Pennsylvania-based Publisher Carl B. Marbach, Managing Editor Lou Pilla, Editorial Director
Dave Mallery and Senior Technical Editor David B. Miller.
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POSIX-compliant platforms in one fell
swoop. We aren’t talking about a few
million Macs, we’re talking about vir-
tually every significant system in the
world.

Bynon: It isn't just DECwindows, it’s
the entire X Window System scheme.
DECwindows just adds some frills to
the X Window System.

Marbach: But give me a single ex-
ample of Mac or PC software that
exists for this interface. Why isn’t there
any?

Naecker: The standard was just an-
nounced in December. That’s the OSF
Motif.

Marbach: Exactly, and that’s an ex-
ample of why it’s inferior to the micro
world. If this were the micro world,
it would have been released to
developers six months ago so that
when the software and the standard
were brought out, there would be
applications for it.

Bynon: But DEC made the XUI in-
terface available at minimal cost to
those who wanted to convert their
product to the DEC platform.
Marbach: You just made my point.
Where’s a single piece of software for
this interface?

Naecker: 1 think you're being
unrealistic. These aren’t PC applica-
tions that people are building. A suc-
cessful X product must have a
robustness and an ability to distribute
across a network and work with stan-
dards that far exceed any PC or Mac
product.

Barkes: The problem is that
although people are aware of the
technical superiority of X, the cost of
developing X-compliant software is
such that there has to be an ac-
companying release of X and an in-
credible market push, not only by
DEC, but also by a Microsoft- or
Ashton-Tate-type entity.

Many business’s computing
needs are adequately handled by PC
AT-class machines. There’s a dif-
ference between a $2,000 AT and a

$5,000 Mac.

Naecker: But the Mac didn’t have
any significant software other than
what Apple delivered for months after
it first came out.

Marbach: It was in some respects an

abject failure until there was that
software.

Barkes: The Mac didn’t catch on un-
til it became the platform for desktop
publishing. Many software houses still
haven’t ported their code to the Mac.
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DECwindows really needs a
VAXstation 3100 and a
minimum of 8 MB of

memory to perform well . . .

DECwindows needs a critical-mass
product — like PageMaker on the
Mac or Lotus 1-2-3 on the PC — to
break out of the engineering/develop-
ment workstation market and pene-
trate the current PC/Mac market.
Bynon: Aren’t we looking at the
wrong issue, though? Isn’t the purpose
of X and DECwindows to allow you
to use software that’s already available
on other platforms from the worksta-
tions you currently have? Isn’t the
spin-up phase going to be long and
drawn out, because DECwindows is a
complex entity to program for and the
interfaces will use such things as
VAXforms?

Naecker: It isn’t casy for even a
sophisticated application developer to
build an X application that will satisfy
the standard and the needs of a very
demanding workstation user.
Marbach: Haven't we then taken a
step backward? Haven’t we been try-
ing to make it easier to program and
to make programmer productivity
higher with CASE tools and 4GLs and
databases?

Mallery: It’s the same as Mac pro-
gramming. For the best and brightest
to become a good Mac interface pro-
grammer, there’s a three- to four-
month learning curve of zero produc-
tivity while he relearns everything he
thought he knew about programming.
Naecker: That's exactly the case
here. The first ISVs got a glimpse of
DECwindows last spring and most of
them didn’t get it until September.
We're just getting to the point at

which vendors say, “‘OK, VMS version
5.1 will be released in February, so we
better
compliant products by March.”

Who’s On First?

have our DECwindows-

Pilla: Who will be the first users of
DECwindows?

Naecker: Current workstation users
will be first. It’s immediately ap-
plicable to anybody who has a work-
station, because the human interface
part replaces what you had before.
Pilla: Won't this cause a lot of peo-
ple to look at new hardware buys,
because they think their hardware
won't run their applications anymore?
Can we expect an onslaught of sales
for DEC?

Mallery: Those VAXstation 2000s
and VAXstation IIs have to be beefed
up to handle it. Am I wrong in say-
ing that a VAXstation 2000 is com-
pletely obsolete if you want to run
DECwindows?

Bynon: Unless you want to pay for
the memory. But who’s going to pay
$8,000 for a memory board to bring it
up to what DECwindows requires to
perform well? DECwindows really
needs a VAXstation 3100 and a
minimum of 8 MB of memory to per-
form well, although you certainly can
run it on smaller machines.
Naecker: That’s if you want to be
the client and the server. If you just
want to be the client and limp along
at maybe 6 MB, you can make it go.
Barkes: In other words, a standard

VAXstation 2000 essentially is usable as
just an X terminal.

Bynon: The problem is that DEC-
windows uses a new process for
absolutely everything. By the time
you get logged in with a minimum of
you, a terminal window, the session
manager and the display manager, you
have seven processes.

Mallery: So DECwindows is really
a ploy to sell 3100s?

Bymnon: No, DEC’s performance stan-
dard always has been that if you have
a performance problem, buy more
memory. You need massive quantities
of memory to run DECwindows
effectively.

Naecker: Processor power certainly
is going up by leaps and bounds, and
it doesn’t make sense to constrain your
applications to old measures of how
much processor is available. Having
$850 mips in a 14-mip package clearly
doesn’t matter too much if it takes a
few cycles to paint some screens if
that’s what gives you programmer
and user productivity.

Marbach: The hardware costs still
will pale compared to the end-user
costs of using this kind of thing.
What’s going to happen to end-user
productivity using windows?
Bynon: Mine has gone way up, other
than that I run out of memory and the
machine becomes a dog. You have a
learning curve with these products,
but every product feels the same. After
you’ve learned the windowing sys-
tem, you never open a book again.
Marbach: How soon will we have
10, 20 or 50 percent windowing
devices?

Bynon: It’s going to be a long phase-
in period. We've seen people replac-
ing terminals with PCs and Macs for
years now. For a long time there will
be a detached-base terminal com-
munity, because their applications, just
like RSTS applications, never moved
over to the other side. The power-user
community will change over as soon
as their applications become available.
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OVER 90 WAYS TO EXPAND AND ENHANCE

YOUR VAX/VMS SYSTEM.

To get the
most from your
VAX/VMS system,
you've got to overcome
problems quickly and efficiently.

However, as your company's . i
automation needs grow, so do the
system problems you face.

Problems that are increasingly -
complex and comprehensive.

Problems that bottleneck whole

systems. Problems that require

immediate solutions. ;

Now you no longer have to '
face these problems alone.

A NINETY-TOOL VAX/VMS
PROBLEM-SOLVER.

The Eigen Utility Package is '
the first product that
addresses virtually all of your
VAX/VMS problems. It
consists of 90 tools for
VAX/VMS system develop-
ment, performance tuning,
security, debugging, and
more. With The Eigen Utility
Package, you'll dramatically
reduce system bottlenecks.

A few of the capabilities
provided by The Eigen
Utilities are listed below.
® Undelete files.
® Resolve Mount/Dismount

problems.
® Speed up applications

using a RAM disk.
® |dentify wasted disk space
and fragmented files.
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® Execute DCL
commands on other VAXes.

® Password protect selected

images.

® Easily debug detached processes

and global section or VMS
mailbox applications.
® Allow selected network access.
® Develop protective measures
when security alarms occur.
® Resolve queue management
problems.

TRY THE AFFORDABLE EIGEN
UTILITY PACKAGE FOR 45 DAYS
WITHOUT OBLIGATION.

The Eigen Utility Package'’s
low price will surprise you. In
fact, it actually costs less than
many single-tool utilities.

The Eigen Utility Package
comes with excellent docu-
mentation, complete on-line
HELP, and a computer aided
instruction course.

If you want to expand and
enhance your VAX/VMS
system, look to the first
complete utility tool that
addresses all of your system
problems. Look to The Eigen
Utilities. For your 45-day no
cost or obligation trial, call:

1-800-87 EIGEN
(In NY: 212-749-7513)
Eigen Corporation

82 Wall Street, Suite 1105
New York, NY 10005
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to consider your paper on PERFORMANCE for publication.
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B Your performance problem
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Include your name, address, company and a daytime phone number.
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Over the next five years you'll see the
transition to some type of standard
workstation.

Interoperability

Mallery: Clearly, there will be no
problem windowing between AIX
machines and other OSF-member
machines. But the SAA standard for
Presentation Manager goes much
wider than that across the IBM spec-
trum, both into the AS/400 world and
the mainframe world. That’s where I
begin to wonder. I'd love to hear some
reassuring words.

Naecker: Let me tell you what X
assumes. It requires only that you have
an environment in which you can
compile the servers or all the tools —
unless you want to rewrite the entire
X environment in another language.
You also need a reliable byte stream
to another node that you want to do
X display. It doesn’t care what
transport mechanism you use.
Mallery: It doesn’t care about SNA?
Naecker: It doesn’t care whether it’s
SNA or DECnet on Ethernet or
whether its from your own protocol.
X doesn’t care what the transport
mechanism is, it just wants a reliable
byte stream on which the bytes come
back in the order they were sent, and
a bit-mapped screen. If you have that,
you can implement DEC X.
Mallery: A lot hinges on that for the
future of interoperability.

Naecker: There are some interesting
things happening in that area. For ex-
ample, one weakness of X is that
although it runs on many kinds of
hardware, it isn’t hardware indepen-
dent. In other words, an X application
has to know a lot about the hardware
that it’s running on. It has to know
things such as what color model it
uses or how many planes of color it
has. X isn’t a hardware-independent
display system such as hardware-
independent graphics models and
other systems.

So, an application developer on
an IBM might build it to run only
with IBM-style displays that use the
IBM color model or some other color
model. And it might not work very
well on another system. But if he

builds it robustly and tries to accom-
modate all the flavors, he’ll probably
be able to do so.

Marbach: What do you think are
some of the potential weaknesses in
this system?
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Bynon: [ts weaknesses will be over-
come by CASE tools very soon, which
will help you develop X applications.
It isn’t so much that X is difficult to
deal with as it is graphic workstations
are difficult to deal with. The widgets

are already there. That’s already been
done for the programmer. More than
anything, it’s getting used to dealing
with two environments: a client en-
vironment and a server environment.
And they have to cooperate. The client
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MAXLink™ is the new LAN software package
for PC users operating on DEC VAX/VMS over
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* Centralize PC applications on the VAX
where multiple PC users can access and

run their programs.
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eliminated. MAXLink uses less than 10K
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typically require 100K or more on the PC.
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Call Bill Crossley

(313) 761-4848*
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*At Velox International, U.S. distributor of MAXLink
VAX is a registered trademark of Digital Equipment Corp.
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programmer can’t dictate to the server
what that display is supposed to look
like, because that display belongs to
the user, not to the program operating"
beneath it.

Naecker: Programmers are used to
taking control: In effect, the program
tells the user what he can do and the
user just answers questions. In X,

The hardware

costs still

will pale
compared to
the end-user

COsIs . 5 -

DECwindows and Motif, it’s the other
way around. The user controls how
big the window is, and if he says make
it bigger, you have to make it bigger.
Bynon: It means that programmers
have to be more thoughtful and more
complete in their programs and how
they interact with the user. Last week,
I developed a program simply to open
a window and receive input and give
output back to the user. What would
have taken 10 lines in a FORTRAN pro-
gram with traditional IO took five or
six pages in a FORTRAN program us-
ing X. The reason is that you have to
set up a complete environment for the
user, whereas before you didn’t have
to do that.

Mallery: This is similar to the Mac
world, in which the effort of making
things simple is made once, albeit with
difficulty, by the programmer up
front. The reward for that comes over
the life of the software. And there are
marvellous tools in the Mac world for
developing programs.

Miller: We see tools like that already
being developed. I was amazed to see
that at DEXPO East. One person I

DEC PROFESSIONAL




You can do the work of two when you
use Reflection terminal emulation software.
Only Reflection gives you the power

to perform simultaneous PC and host
operations. For instance, let Reflection
monitor your VAX Mail in background while
you run other applications on your PC.
Reflection will inform you of new mail
and leave you with enough memory to run
another DOS application in the meantime.
Pulling double duty is only one of the
virtues that made Reflection the winner
of the 1989 Digital Review Target Award.
A programmable script language gives you
the flexibility to automate tedious tasks.

Reflection-When you nee
do two johs at
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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 $349F 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.

to

once

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

SOFTWARE

1-800-8PC-2VAX
(1-800-872-2829)
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VMS and ULTRIX will merge
into a new standard. It’s going
to be the industry-compliant
operating system . . .

spoke with didn’t write one line of
code when he demonstrated an appli-
cation, yet there was a full application
developed in about five minutes
before my eyes.

Hardware Issues

Bynon: What'’s the impetus now to
buy a VAXstation rather than, say, the
DECstation 31007 If we're looking at
running applications that are on larger
machines, why do we care what the
workstation is? Why do we care that
it’s running ULTRIX instead of VMS?
Naecker: That’s exactly why DEC
introduced the DECstation. DEC
knows you won’t care. You want an
engine for very large applications, and
the DECstation 3100 is by a factor of
three or four the fastest X server. If
you're displaying X and running
things that are elsewhere and you
want fast graphics performance with
perhaps some local compute, it’s a
tremendous box to use. If you’re do-
ing software development, you may
want to move to VMS. But ULTRIX is
catching up rapidly there, too.
Bynon: Do you really need to have
the VMS machine? If your interface is
the workstation, isn’t the idea to have
the fastest workstation you can put
your hands on?

Barkes: For those comfortable with
VMS or who have a big investment in
VMS, the VAXstation is very attractive.
It’s a true personal VAX. But if I'm
looking strictly at bang-per-worksta-
tion-buck, I'd have to go with the
DECstation.

Mallery: When does VMS become

irrelevant?

Bynon: [ think that VMS and ULTRIX
will merge into a new standard. It’s
going to be the industry-compliant
operating system, whatever that turns
out to be.

Mallery: VMS is becoming POSIX
compliant. But is ULTRIX going to
become VMS compliant?

Naecker: I don’t think so. I don’t see
any move by DEC to do away with
the things that make VMS what it is.
Marbach: Hewlett-Packard says that
if you want standards computing, you
need UNIX, but if you want high-
volume transaction processing and
commercial data processing, the pro-
prietary systems are better. Is the
theory that UNIX will be great for
standards, but VMS will be a better
commercial operating system?
Naecker: For the near future, yes.
Will DEC never implement a TP
system for ULTRIX? Don’t bet on it.
Mallery: After mip power becomes

irrelevant, you can make anything
work.

Marbach: Not necessarily. Just
because something will do an instruc-
tion doesn’t mean those instructions
are suited for transaction processing.
Naecker: I don’t think DEC believes
that any more. While it’s true that
DEC isn’t going to port all of the VMS
utilities and layered products to make
a full-function environment over-
night, over a period of time it prob-
ably will start building things that are
more standard compliant. For exam-
ple, DECforms is a committee prod-
uct. It’s soon to be an ANSI standard
and there’s no reason DEC couldn’t
build a DECforms for ULTRIX. Notice
that the product isn’t named
VAXforms.

Mallery: That’s right. It’s going to
be very difficult a year and a half from
now to argue with a 100-mip chip set
from Mips Computer Systems that
costs $300, quantity 1,000. That’s
enough to justify all kinds of changes.
Naecker: DECwindows may well be
a way to keep access to existing ap-
plications and the existing VMS
environment as you move to a higher-
performance environment. It’s like
terminal emulation on PCs. DECwin-
dows in many ways is a way to drag
along your old applications and give
them a performance boost, a user in-
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Reflection runs through more
PC-to-VAX networks

Al 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
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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.
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The leading business, scientific and
engineering graphics solution:
CA-DISSPLA ™, the de facto industry stan-
dard of FORTRAN graphics subroutine
libraries, is now serving programmers at
more than 3,000 sites worldwide.
Visualizes data for quick,

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

Graphic forms of any type:

From simple bars, pies, and lines, 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, plofters, 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 results.

For more information, write or call Chris
Andrews today.
800-841-3734 (Ext. 1908)
(In Calif. 800-468-0725)
Computer Associates
10505 Sorrento \Walley Road
San Diego, CA 92121-1698

© 1988 Computer Associates International, Inc
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terface boost, without abandoning
them as you move to a newer
architecture.

Marbach: If you're a VAX system
manager, what do you have to be con-
cerned with and what kind of time
frame should you be looking at for
DECwindows?

Naecker: Everybody had better have
at least a workstation on which to see
what the impact is to them and start
developing the applications to get on
the learning curve. You're probably
late if you’re just now getting a
workstation. They probably could use
workstation-level compute and user
interface for at least the system
manager if for no one else.

Bynon: Ultimately, the critical issue
is learning about DECwindows:
what’s available, what will be available
and how it will impact your organiza-
tion. You don’t have to rush right out

and buy a workstation. But look at
how workstations will play a role in
computing in your organization and
start to spin up the learning curve.
Barkes: It’s important to find out
about windows. But don’t assume that
you’ll have to throw out your vVT220s
and replace them with workstations.
You’ll see workstations appear in
organizations very quickly for system
managers and programmers. But at
least in traditional applications, the
guy who signs the check won’t want
to replace a VT220 with a workstation
when a VT220 at present is capable.
[ maintain that the price of soft-
ware on a per-workstation basis will
be one of the major marketing prob-
lems you’ll have trying to sell outside
the traditional DEC marketplace into
the generalized business marketplace,
which currently is dealing with PCs.
Naecker: But a lot of people using

Macs were low-end terminal users
and are now power users. The Mac in-
terface was an enabling technology. It
enabled them to do the kinds of work
they didn’t tackle with a non-
graphical interface. There’s a whole
class of users that couldn’t or wouldn’t
use Macs and that’s a ripe target for
DECwindows and X in general.
Marbach: [ like the enabling
technology idea. The most important
thing about DECwindows is that it
won’t only make people currently us-
ing computers more productive, it will
also bring to computing people who
have heretofore been afraid of or on
the fringe of it. The more pervasive
the computer becomes, the more pro-
ductive we can make it. That’s the
future.
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By Elaine L. Appleton

Part 2: Achieving
Throughput And
Efficiency.
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SEES B

At DEXPO East '89, held
at Manhattan’s Passenger
Ship Terminal, DEC Corporate Consulting
Engineer Roger Heinen gave the keynote ad-
dress. Talking about the difference between
raw CPU power and the ability of humans to
use it, he said, “If CPUs reach 100 mips, but
networks, data management level, application
interface and core applications can’t take ad-
vantage of it, you don’t have a balanced ar-
chitecture. It’s the equivalent of cars with
1,000-horsepower engines in a society in which
the speed limit is 55. It won’t get you from this
pier to LaGuardia or Kennedy Airport one iota
faster.”

Mips have never been a thorough measure
of miles per hour when it comes to computer
use. This has never been more evident than
when discussing on-line transaction process-
ing (OLTP), which has required the develop-
ment of entirely different benchmarks: trans-
actions per second (tps). Rather than simply
measuring how many mips the CPU can pro-
vide, the controversial tps metric makes an
effort to measure how many atomic processes
can be completed in one second by a highly
complex system. Like the 1,000-horsepower
car in a 55 mile-per-hour speed zone, a CPU
is limited by the components to which it’s
linked. Usually, the speed zone is the database.

A 1,000-horsepower CPU employed as a
transaction processing engine can limp along
like a 1970 Volkswagen, given an inefficient
database that provides too many communica-
tions bottlenecks. DEC, in its effort to become

the top racer in this year’s Indy 500 OLTP race,
is trying to provide ways around database
bottlenecks.

Transaction-processing power is linked to
a number of database criteria, many of which
are echoed throughout the entire OLTP system.
These include capacity for a very large number
of users, availability (OLTP systems are viewed
as mission critical), data integrity, and data
security.

Database Size

To talk about sheer database size is to over-
simplify. Theoretically, a database size is
physically limited only by the size of your
disks, says DEC’s Victoria Farrell, marketing
manager for database systems. But like an
endless supply of stew served to the world’s
hungry from only one locale, a single, enor-.
mous database file can’t be used very well.

In DEC’s most recent upgrade of its rela-
tional database, Rdb/VMS, it has added features
that make it easier for many users to access the
same data at the same time without sacrific-
ing data integrity or efficiency. One of these
additions is multifile support. “Prior to [this
addition], Rdb had been one big file with ob-
vious I/O bottlenecks occurring if you had lots
of users going after the same tables. All the
system relation data could become a bottle-
neck, as well. By going to multifile, you can
have one table in one file and one in another,”
says Farrell.

“Are they heavily accessed?”” she asks.
“Get them on different disks.” The ultimate
goal of multifile support is to spread the
database evenly across disks to greatly reduce
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1/0 bottlenecks, putting, say, 20 percent
of your TP database across five disks
(see Figure 1). Like a school district
sending children to five different
schools, you don’t have to know exactly
where each class is. But it makes life a
lot easier if you can assign similar classes
to the same facility. With multifile data-
base support, you can control the place-
ment of the tables.

Says Farrell, “That’s really key.
Before, we could span multiple volumes
by defining several volumes in VMS as
a bound volume set by doing so initially
at SYSGEN time. When it came time to
build your database, you’d start writing
to a disk. It would fill up and then it
would start writing to a different disk,
and so on. But you had no control over
the placement of specific tables. Now
you do.”

DEC offers a
monitoring and tuning utility that
Farrell says provides insight into
database allocation, among other things.
“It shows you things such as which
tables are being accessed heavily. By us-
ing that and spreading your data, you
can really improve your performance,”
she says. This utility was introduced
with Rdb version 2.3 with little fanfare.
Now, the company is beginning to
realize its usefulness as new RDBMS
features begin to work with it.

Other schemes help place data in
the most useful geographical locations.

performance-

One of these new features is coinciden-
tal records clustering. This allows you,
at database design time, to place records
together on pages or disks according to
use. For example, says Farrell, “If you
most frequently access the data by
searching for an employee and all of his
related job history, you’d want to cluster
those records on the same page. If,
however, you usually access it by get-
ting all the employees in a single depart-
ment, you'd want to cluster those on the
same page.” .

With Rdb V3, DEC added multiple-
record access schemes such as hash-
index capability — formerly the sole
province of flat-file managers such as
RMS — and multi-attribute retrieval,

84

which allows you to search for a record
based on two indexes simultaneously.
An example of the latter would be,
“Search for all former personnel who
resigned after January 1, 1988, and
whose salaries were higher than $30,000
per year.” Previously, this would have
used either an index on salary or an in-
dex on termination date. Now, Rdb can
use both indexes to satisfy the query.
Again, says Farrell, the performance-
monitoring and tuning utility is helpful
here, because, “Now you can identify
the bottlenecks and you have a lot more
knobs to turn to fix them.”

There are other ways to increase
OLTP throughput by tuning a database.
For instance, you can avoid flushing
whole pages at a time through the
database. Says Dave Kellogg, marketing
support manager at Relational Technol-
ogy Inc., an OLTP DBMS vendor, ‘“You
should flush enough information
through the database so that if a rollback
is necessary, everything is OK. This cuts

database 1/0O by orders of magnitude.”

Kellogg also suggests doing group
commits, which he says cuts log /O ex-
ponentially. “If one commit equals one
log file, and the log file lives on one.
disk,” he says, “‘then transactions per
second are limited by how many I/Os
can go to the device holding the log file.
If you do group commits, this eliminates
the /O bottleneck.

“This means you’re making the
DBMS CPU bound, not /O bound. You
add processors until you get where you
want to be, for instance, 100 tps.”

Is It Safe?

Flexible access schemes and records
clustering reduce the size of the database
to manageable proportions, not by ac-
tually decreasing numbers of records or
tables, but by breaking them down geo-
graphically and conceptually into con-
trollable chunks. Efficiency wins. How-
ever, without knowing that you can

back up all of this data, you'd still be

Terminal 1/0

1 1

TR

Log Ins and Task Selections

Courtesy Digital Equipment Corporation

In DEC’s multifile solution, which spreads the database across disks to increase
throughput, users don’t need to know where their data resides. The transaction
generator (at terminal 1/0) directs input to various database servers. The servers

then direct it to the disks.
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stuck at DEC’s previous de facto
database limitation of a gigabyte of data.

Says Farrell, “Theoretically, you
could make an Rdb database as big as
the disks could hold, but the problem
was you couldn’t manage it. We didn’t
have a real backup utility before”” With
Rdb V3, the company added on-line
backup, and now says-the de facto limit
is 50 GB or so — the size that could be

backed up in a single shift.

Availability is crucial to OLTP.
Workers in a computer-integrated
factory or traders at a bank can’t afford
to lose access to their data.

On-line backup allows you to back
up data without shutting down the
database, giving OLTP clerks the day off
and shutting down the application. Says
Farrell, “You can run the backup while

DEC system.

AVERAGE
DISK ACCESS
TIME...

6.39...

What can this kind of performance do for you?

Add one of MasterDisk’s disk storage systems to your DEC
computer and discover what you can do with significantly
increased speed and storage:

EMake a MicroVAX |l outperform a VAX 8600*

EDouble the number of users on the system and
get a better performance for each user*

HImprove disk system throughput by as much as 450%*

MasterDisk is the most convenient and cost effective means
available to attain the maximum throughput from your existing

Storage Capacities - 152 megabytes to 2.93 gigabytes

Compatibility - All @-Bus and Unibus systems including
MicroVAX i, & 3000s;

Warranty - Exclusive TWO YEAR WARRANTY with Nationwide
service and support

Mounting/Packaging - Rack mount, floor stand, table top or
internal mounting

Delivery - Within 30 days, complete and ready for simple
customer installation

* Actual field application data reported by some of our enthusiastic customers

See us at DEXPO South Booth #125

asterDick

Call Department D2 for information.

6 (508) 443-7711
LA American Digital Systems Inc.

490 Boston Post Road, Sudbury, MA 01776

PDP-11s, and VAXs

CIRCLE 149 ON READER CARD

they’re processing the data in the data-
base. It also supports incremental
backup. You only have to back up those
sections in the database that were
changed since the last backup.”

An on-line verify capability was
added as well, letting you check the
integrity of data without bringing down
the database.

There are numerous ways to in-
crease availability of an OLTP system to
hundreds, even thousands of users.
Some of these methods also work
toward increasing throughput. One way
that DEC implements is to support
record-level locking, which locks one
record at a time, rather than an entire
page at a time. Depending on your page
size, performance can improve. On the
other hand, record-level locking incurs
some overhead.

Integrity

Along with availability, OLTP demands
on-line data integrity even more than do
decision support systems. For one thing,
data is read and updated constantly.
Theoretically, there’s no time to make
changes safely and check for accuracy
later. However, availability and data in-
tegrity coexist rather uneasily. Consider
the problem of creating a report from
data while, in another part of the system,
OLTP clerks are typing away merrily,
updating the very data you’re attempt-
ing to use.

As discussed in Part 1 (““OLTP As
DEC Sees It,” March 1989), the monitors
ACMS and DECintact include data-
integrity safeguards, such as journaling
and error logging. Databases also should
include functions to preserve the in-
tegrity of the data. Keep in mind, how-
ever, that in this case we’re discussing
only DEC’s relational database, not its
CODACYL-compliant database, DBMS.

Like the monitors, Rdb is capable
of before and after image journaling.
Security is provided, as with VMS,
through access control lists that limit
users’ use of utilities and access to tables
and views. Rdb also provides constraints
to guarantee referential integrity.

For instance, says Farrell, you might
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. ~ Supplier Table
 supplier _ supplier | name
e — "
T G505 | ACW
M5 — G506 - - G507  A-ONE
Courtesy Digital Equipment Corporation

RdAb/VMS currently offers referential integrity with constraints. Here, in a design
to keep the database consistent, it’s impossible to enter “A165/G506” from the
Parts Table into the database because that code doesn’t exist in the Supplier Table.

set up a situation in which a user can’t
enter a new employee with a job code
that doesn’t exist in a job-code table (see
Figure 2). Alternatively, the same user
can’t delete an entry in the job-code
table if an employee with that job code
exists anywhere in the database.
Presumably because of the large number
of users and the sizable amounts of in-
formation being fed into the database,
Farrell says, ““This is more important in
OLTP than in any other type of applica-
tion.”

That'’s all well and good, but you’re
at your terminal trying to create a
quarterly report, and you want to make
sure all the numbers are accurate before
sending it over the network to head-
quarters. Unlike the old days before
transaction processing went on-line, you
aren’t working with batch-processed
data — this is live. One way to solve the
problem is by freezing data with time
stamps. DEC calls this ‘“‘snapshot”
capability.

Farrell provides a historical per-
spective: “‘Before, you would have had
to lock the whole database for the dura-
tion of all of your reads in your report
creation to maintain that consistency of
data from the start to the end of your
transaction.

“If you’re in read snapshot mode
and somebody updates the record,
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they’ll take the old value, time-stamp it
and write it out to the snapshot file. You
come along and read that record. Your
transaction reads the time stamp . . . and
goes to the last occurrence in the snap-
shot file. It checks that time [stamp] and
keeps moving back through the snap-
shot table until it finds the record that
was the value at the time the read trans-
action started, and it takes that value.”

When you finish reading the data
you need for your quarterly report and
turn off snapshot mode, that table is
cleaned out.

The concept isn’t without its draw-
backs, one of which is a fair amount of
overhead associated with the process.

Distributed Databases
Many of these concepts lie on the foun-
dation of a distributed DBMS-based
OLTP system, rather than one that relies
on a single database residing in a host
computer. DEC, among other vendors,
believes that distributing your data and
networking the entire OLTP system pro-
vides numerous advantages. These in-
clude the ability to make productive use
of data for decision support in remote
locations; more efficient, manageable
data access; and fewer I/O bottlenecks as
a result of having more pathways into
the data.

However, truly distributed com-
puting is as yet mostly a theory. Often,
what people believe is distributed is

actually use of local databases. For in-
stance, says Farrell, a distributed system
will treat partitioned databases differ-
ently than will a local, networked sys-
tem. If you perform a query on a parti-
tioned database in which some records
reside on machine A and some on
machine B, a distributed environment
will treat this as a logical, single database
and will answer your single query. If,
however, you’re using local databases,
you must query as many times as you
have partitioned that database, i.c., five
queries for five separate boxes.

Farrell cautions that this example is
one of extremes, and that there are
“probably a lot of configurations in be-
tween these two.”’

The idea of distributing data is
seductive — it provides power, flexibil-
ity and ease of use all at the same time.
Seductive has a connotation of danger-
ous, however, and that’s the way many
MIS directors view the concept. Secur-
ity seems to be far more difficult to
implement in a distributed system.

Indeed, says Farrell, “When I talk
to customers, literally everyone is in-
terested in hearing what our plans are
for distributed database and what our
philosophy is, and so on. Virtually no
one is implementing it. One of the
reasons is security: It’s scary in terms of
security and maintaining control.

“In this case, the technology prob-
ably is moving as fast or maybe even
faster than the need and the ability to
plan and manage the system.”
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Cadre Technologies’
Robust Front-End
Solution For
System-Analysis And
Design Problems.
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JOB DONE

Today’s large, complex
software systems place
great demands on analysts and designers.
Often, many analysts and designers are needed
to finish a project. CASE tools, used properly,
can simplify project development. The Team-
work family of CASE products, from Cadre
Technologies Inc. of Providence, Rhode Island,
can go a long way to alleviate the burden of
keeping a project organized.

The Teamwork family consists of modules
for System Analysis (SA), Information Model-
ing (IM), Real Time System Analysis (RT),
System Design (SD) and Teamwork/Access,
which provides access to related software-
development packages, project-management
systems and document-production systems.

Although I'll concentrate primarily on the
SA module, all Teamwork components work,
look and feel similar. The interface to each
module is the same. All the modules you buy
are installed simultaneously. As you work
through the package, certain menu choices
might not be available if they pertain to
packages you don’t own.

We tested Teamwork/SA version 23.1 on
our VAXcluster.

System Architecture

The Teamwork architecture consists of one or

more Teamwork clients, the Data Controller

(DC) Server and the project database.
Teamwork clients can be disk-based or

diskless VAXstations. They can run all of
Teamwork in standalone mode, be part of an
LAVc or be connected to a host via DECnet.

The DC Server handles requests from its
clients via DECnet mailboxes. The DC Server
can reside on the same VAXstation as the client
process. It also can run on a different VAXsta-
tion in an LAVc, or it can reside on any other
VAX to which client VAXstations are attached
via DECnet. We chose to use our MicroVAX
I, FRODO::;, as the DC Server node and the
Lab’s VAXstation 2000, SAURON::, as the client
node.

The project database is controlled by the
DC Server. For VAX/VMS systems, Teamwork
uses VAX Rdb/VMS. The database holds all the
information pertaining to the various diagrams
you can create and also holds the project’s data
dictionary. Relational Technology Inc. and
Cadre have been working together to provide
ways of transferring Cadre project data to an
Ingres database, after which you can take ad-
vantage of Ingres tools to develop your ap-
plication further. Although formal agreements
with other relational database companies
haven’t been made at this point, other Cadre
users have contributed software for general use
that allows similar data transfers from Cadre
to other popular RDBMSs, such as Oracle.

You have some homework to do before
installing the system. Running Teamwork on
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a single VAXstation in standalone mode
requires a tape drive, 6 MB of memory
and 23,000 free blocks on the disk where
Teamwork resides. Cadre recommends
two disk drives to increase system
performance.

In an LAV, client nodes only need
to meet the memory requirement. A
local disk for paging and swapping is
helpful. The boot node needs 16 MB of
memory and 23,000 free disk blocks. All
software installation takes place on the
boot node. This was our configuration
choice.

In a non-clustered, DECnet-only
environment, your client VAXstations
need the 6 MB of memory, the 23,000
blocks of disk and a tape drive, because
you need to install the client software on
each VAXstation. The boot-node re-
quirements are the same as in an LAVc
configuration.

In regard to software, Teamwork
requires VMS version 4.6 or later, VAX
Rdb/VMS version 2.3 or later, DECnet

(except for standalone configurations)
and VAX Workstation Software version
3.0 or later.

A number of process quotas and
privileges need to be checked. Many of
mine had to be increased. For example,
Teamwork requires a FILLM of 100 and
a BYTLM of 75,000.

In standalone configurations, you
need WORLD, SYSNAM, SYSGBL and
SYSLCK privileges in addition to
NETMBX and TMPMBX. Other con-
figurations only require the last two
privileges.

A few system parameters also need
checking. Page and swap files need to
be a minimum of 24,000 and 12,000
blocks, respectively. The SYSGEN
parameter VIRTUALPAGECNT needs to
be at least 24,000. To accommodate an
extra user-defined font beyond the eight
allowed by VAXstation Workstation
Software, you need to increase the
SYSGEN parameter PROCSECTCNT by 4.

After checking the minimum re-

quirements, VMSINSTAL is used to
install the package. You can place the
software on a disk of your choice. The
project database can reside on the same
disk or on a different disk. Cadre sup-
plies a verification program you can run
after installation to do a final check on
your system’s parameters.

The supplied printer-configuration
file can be modified to suit your site.
You can add definitions for the printers
you have. The configuration file con-
tains the directions you need to do this.
Teamwork supports PostScript and
Interleaf file formats. When you need to
print something, for instance a Data
Flow Diagram (DFD), you can spool the
file to one of the printers defined in the
printer-configuration file or you can
store the diagram as a PostScript file for
later printing.

For non-standalone configurations,
you need to create DECnet proxy
accounts for each client VAXstation. You
also need to make sure the Rdb monitor

Decked

TRW puts the finishing touches on DEC sys-
tems. Whether you're a system user, manager,
self-maintainer or third party maintainer, TRW
has the right service solutions for you . . . for
minimum downtime and maximum productivity.
Let our expertise be your single, reliable source
for all your DEC system support needs.
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A Source for Parts, A Resource
for Repairs
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out for DEC

Total Maintenance for Maximum Uptime
Assurance

From DEC support to total maintenance service,
TRW has the right finishing touches for DEC
systems.

Call today! Let TRW custom design the best
program for you. 1-800-255-3029
(in Virginia call 1-703-898-7555)

Or write:

TRW Technical Support Center
420 Hudgins Road
Fredericksburg, VA 22401

© 1989 TRW Inc. TRW is the name and mark of TRW Inc.
DEC is a trademark of Digital Equipment Corp.
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THERE S A LOT
YOU CAN GE'T ON
8MM VIDEOTAPE.

EXCEPT RELIABLE
DATA BACKUP.

over a wide range of operating
temperatures. [ts durable
enough for well
over 10,000 passes.
Now it’s available
in an extended-
length cartridge,
offering a formatted
capacity of 570 MB.
| No wonder Cipher
f chose the 3480
* cartridge for its 3000i
family of tape drives.
The unique advantages of
the cartridge, combined with

Videotape is fine for record-
ing classic dramas. But when
it comes to recording a 7
company’ irreplaceable
data files, drama is the
last thing you need.

Reliable data backup
demands a proven,
industry-standard record
ing media. Like the
3480 half-inch tape
cartridge introduced by
IBM. The cartridge performs

correction code, allow the 3000i
to achieve the highest level of
data integrity. Not just during
backup, but in archival and soft-
ware distribution applications

as well.

The performance of the
Cipher 30001 is superior to any
non-rack mount tape drive in
the world. With a transfer rate
of nearly 1 MB/s, it can backup
a full gigabyte of data in less
than 20 minutes.

A

The 30001 is the latest Cipher
innovation. Our 1/2” reel-to-reel
streaming tape systems are now
the industry standard. We
invented cache tape drives. And
we're currently leading the
industry in optical disk drive
technology, subsystems and
interfaces—including the new
SCSI-2 technology.

For fast, reliable, high-
capacity data backup, go with
the name you can trust. Cipher.

For information on the 30001
family contact Cipher today.
Cipher, 10101 Old Grove Road,
San Diego, CA 92131-1650.

1—800;1—CIPHER
cipher

Please circle 173 to mail literature.

the MSR format’s powerful error = Please circle 177 call me I'm interested.

ne. 1939, Renewed 1967 MGM. 1BM is a registered trademark of International Business Machines Corporation.



Screen 1: The Direct Access screen is the gateway to using any of your installed
Teamwork modules to work on a system model in your project database.

Screen 2: The DFD Editor allows you to draw Data Flow Diagrams that follow the

Yourdon/DeMarco system-analysis methodology. The diagram’s data can be entered
automatically into the model’s project database.

is started. A command file to define
Teamwork symbols needs to be ex-
ecuted. Finally, you start the DC Server.
Typing TEAMWORK on your VAXsta-
tion should get things under way.

Using Teamwork

Teamwork is a menu- and mouse-driven
program. The interface resembles that
of the Mac. Windows can be stacked,
moved, resized and closed as with a
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Mac. Horizontal and vertical scroll bars
are used to access data that isn’t visible
in the current window. Pop-up and
pull-down menus are used heavily.

Drawing a DFD will help you learn
or at least see many of Teamwork’s other
features, including the data dictionary,
Entity Relationship Diagrams (ERDs),
Program Specifications (P-Specs) and
the Documentation Production Inter-
face (DPI).

The Direct Access window (see
Screen 1) is the starting point for work-

ing with any Teamwork product. The
Model Index is toggled on by default.
It lists all the models in the project
database and allows you to create new
ones. A model consists of a hierarchical
set of DFDs that are refined until they’re
represented as P-Specs. Teamwork/SA
lets you start with a context diagram at
the top level and work down to the P-
Spec level.

Each DFD in the model is identified
with a unique number and title. Child
DFD and P-Spec numbers are separated
from parent DFDs by decimal points.
For example, the ID number 1.4 is the
number associated with the fourth'child
of DFD number 1.

Two DFDs have special meanings.
A DFD numbered -1 or that has a title
beginning with “context” will be con-
sidered the model’s context diagram.
The DFD numbered 0 will be considered
the root DFD. Bubbles you create in this
diagram will receive integer numbers
automatically. In subsequent lower-level
DFDs, bubbles are assigned numbers
with decimal points to let you know
there’s a parent DFD for them.

As you change and save DFDs, new
versions, or generations, are created.
You can have up to 32,767 generations
of a diagram. The last 16 generations are
always available to you immediately.
Old versions of diagrams can’t be
changed. However, you can recall an old
version, do some editing and save it as
a new version.

Six object types are available when
drawing DFDs: data flows, data stores,
bubbles, terminators, text blocks and
name blocks. Teamwork/SA’s symbols
and methodology support the Yourdon/
DeMarco approach to structured
analysis.

After naming and numbering the
current DFD, you're placed into the DFD
Editor (see Screen 2). To draw objects,
you first access an Empty Space Menu,
so named because you need to click the
mouse button on an empty part of the
window. There are different types of
Empty Space Menus, depending on
where you are in the Teamwork system.
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How to Protect Your DEC. Computer
And Make It Last Longer

World’s largest manufacturer of uninterruptible power
systems for Minis, Micros, and LANSs tells how

our DEC computer is bombarded

daily by spikes, sags, surges, noise,
and blackouts. Bad power eats away at
fragile electronic circuits, increases
service costs, damages disks and causes
down time.

You can eliminate these problems by
investing in an Uninterruptible Power
System (UPS). Your investment in a UPS
will mean reduced down time, increased
equipment life, and lower service costs.
Typically, a UPS will pay for itself in less
than one year, but not all UPS are
created equal. Many are off-line, standby
systems. Most won’t even provide isola-
tion from the power line or a separately
derived neutral.

Shown below are three traditional UPS
configurations. Each has its advantages
and disadvantages.

Standby Power System

RAW
LINE POWER LOAD

TRANSFER
SWITCH

::LL%"E‘ b{unenv }:Q{uwsmsn

Advantages: Disadvantages:

* Low cost * No derived neutral

¢ Inverter normally off ® Break in transfer

* High efficiency * Poor isolation
* Poor brownout protection
® Poor high line protection
.

Poor lightning protection

Non-isolated UPS

RAW
LINE POWER LOAD
TRANSFORMERLESS B"D'“PE&L'ON‘L
RECTIFIER P LB
BATTERY

Advantages: Disadvantages:
® Moderate cost ¢ No derived neutral
¢ Brownout protection * Poor isolation

¢ High line protection * Inverter on continuously
® No break system * Poor lightning protection
¢ Non-linear load

Partially Isolated UPS

RA!
LINE POWER STATIC |LO
RECTIFIER
i
INOISE AND LIGHTNING PATH|
Advantages: Disadvantages:
* Brownout protection ® Break in transfer to line
* High line protection * Poor isolation
® Partial no-break system  ® Poor lightning protection
¢ Separately derived neutral * Non-linear load
* Poor efficiency
* Expensive

©1989 Best Power Technology, Inc.
1-800-356-5794, ext. 3427
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Best Power Technology’s new Uninterrup-
tible Power System called FERRUPS® is
a breakthrough in computer power
protection. FERRUPS represents a major
advance over the three traditional types of
UPS technology.

Advanced Technology FERRUPS
(Provides True Isolation)

RAW
LINE POWER

Computer
FERRORESONANT
TRANSFORMER

‘c,s,ﬁf,‘:étu b mrrsmzs}:)‘ INVERTER

FERRUPS uses a ferroresonant trans-
former which is on-line continuously to
provide outstanding isolation and eliminate
spikes, sags, noise and brownouts. If
power fails, the inverter takes over.
Because of the flywheel effect of the ferro
transformer, there is absolutely no break
in output power. FERRUPS provides
continuous on-line computer-grade
uninterruptible power.

Grade Power

FERRUPS Provides Better Protection
Than Any Other Design

¢ Inverter normally off

* High efficiency

® Filters non-linear loads

* High line protection

® Low cost

® Separately derived neutral
* High isolation

® No-break transfer

* Brownout protection

® Lightning protection

Advanced Interactive Communication
Package Standard on Every Model

Most UPS only provide basic relay con-
tacts for alarm and loss of line. FERRUPS

1-800-356-5794, ext. 3427

gives you even more. Every FERRUPS
includes an RS232 port for full duplex
TTL communication. You can control
FERRUPS from your computer console
or from thousands of miles away. FER-
RUPS has an on-board micro-processor,
which keeps track of everything. It even
records the time and duration of power
outages. FERRUPS can even initiate a
controlled shutdown for unattended opera-
tion. FERRUPS is the smartest, most
communicative UPS in the world today!

350 VA to 15 KVA uninterruptible power systems for
Micros, Minis, LANs and anything else that needs
clean, continuous power. BEST UPS are plug com-
patible with all DEC computers within its power
range.

Advanced Meters and Alarms
Standard on Every Model

Meter Functions: AC Volts Out, AC Volts In, Bat-
tery Voltage, AC Current Out, VA Load, DC Current
In, Frequency, Heat Sink Temperature, Ambient
Temperature, Time/Date, Number Power Outages,
Log of Power Outages, Projected Run Time Available,
System Hours, Inverter Hours, Number of Overloads,
Full Load %, Log of Alarm Conditions.

Alarm Messages: Low Battery, Near Low Battery,
High Battery or DC Bad, Low Run Time Left, Low
AC Out, High AC Out, Output Overload, Ambient
Over Temp, Heat Sink Over Temp.

Interested? Call or send for our
NEW, FREE LITERATURE today!
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Best Power Technology, Inc.

In Wisconsin (608) 565-7200, ext. 3427
Please print legibly.
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From the Empty Space Menu, within
the DFD Editor, objects you choose to
draw stay active until you cancel with
the right mouse button or choose
another object. You can place objects
anywhere in the window. Teamwork/SA
makes sure you don’t overlap objects.
Bubbles are numbered automatically.
Bubbles and other DFD objects can be
connected with data flows or control
flows. They can be bent to fit around
other objects. Flows also can have their
direction changed.

Clicking on an object lets you
delete or move objects for a better fit
inside the window. Any flows con-
nected to moved objects automatically
will move to the new location. Click-
ing on a bubble also will allow you to
create a child process for that bubble. A
child process can be another DFD or it
can be a P-Spec, signaling the end of
that branch of the model. If the child is
a P-Spec, you can invoke the P-Spec

editor directly from the DFD to create
a program specification for the parent
bubble. P-Specs automatically can be
entered into the project data dictionary.
If your company has a standard P-Spec
format, you can set up a template P-
Spec that will be used each time one is
created. This will save you the trouble
of re-entering data.

Associating Text

After placing objects on the screen, you
associate a block of text with them. The
names you supply will form the basis
for an entry for that object in the proj-
ect’s data dictionary. In addition to
drawing a DFD, the DFD Editor lets you
perform a number of other valuable
functions via its other menus.

The View menu in the DFD Editor
lets you reduce the diagram by a factor
of two down to 1/8 scale if you need to
see more objects in the window. You
also can view the DFD with or without

flows. This can help reduce some of the
clutter on large, complex diagrams.

The Draw menu in the DFD Editor
lets you determine if flows that connect
objects point to the center of each con-
nected object.

Notes about the DFD can be created
with the Annotate menu. Rather than
write them on scraps of paper that in-
variably get lost, Teamwork notes are
saved with the diagram and object to
which they belong. All notes you create
for a model also can be accessed outside
the specific diagram in which they were
created by using Teamwork’s Note
Index (NI) Editor.

The Whole__DFD menu lets you
access parent DFDs for all DFDs that
aren’t Context Diagrams. It also allows
you to restore a DFD as it was before the
last edit. Two major functions of the
Whole__DFD menu are diagram check-
ing and data dictionary data entry.

Diagram checking can be set up to

FACTORY REFURBISHED

@2 cDC DISK DRIVES
C/pfer CIPHER TAPE DRIVES

Pd DATA PRODUCTS PRINTERS

FUJITSU

rous @ o

CALL NOW FO2 B1Q oA

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

916 - 925 - 5727
FAX (916) 925-7340
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ProMod Is...

G‘; o\“ The VAX Workstation
CASE Environment.

¢ Real Time Analysis
¢ Code Generation

® Object-Oriented Design
¢ Code Maintenance
e 2167A Compliance

productivity.

MASTERCARD
MVISA
— ACCEPTED —

ProMod CASE

Now With DECwindows
User Interface.

DECwindows provides a consistent user interface in
the VMS environment.

ProMod CASE tools take advantage of the DECwindows
capability to improve ease of use and developers’

ProMod. From Requirements to Code in an integrated
CASE environment. Call our toll-free numbers now.

Outside California:

1-800-255-2689

23685 Birtcher Drive, El Toro, CA 92630

VAX, VMS and DECwindows are trademarks of Digital Equipment Corporation
ProMod is a trademark of Promod, Inc

tools were developed in the Digital VAX
environment, and are also fully functional on large VAX
systems as well as Workstations.

In California:

1-800-255-4310
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HEHHHTH
THE CI-MIV8-EDC FEATURES

© 8 megabytes on one board.
® On board 32 bit ECC generation for
single bit error correction, double bit error detection.
® Hardware and software compatible with any Microvax Il.
® Control Status Register (CSR) for error logging.
© MicroVMS Error Logger Support.

QBUS
PDP 11/23, 11/73

THE CI-QBUS-EDC FEATURES

® 2 or 4 megabytes on one board.

® Dual width.

® Single bit error correction, double bit error detection.
® Runs DEC diagnostics.

® Block Mode DMA.

THE CI-MIV3-EDC FEATURES

© 8MB or 16MB on one board.

@ Hardware and software compatible
with the Microvax 3000 series.

@ Double bit error detection, single
bit error correction.

QBUS
PDP 11/73, 11/83, 11/84

THE CI-PMI-EDC FEATURES

© 4 megabytes on one board.

® Block Mode DMA.

© Full PMI support.

® Battery back-up.

® DEC software and diagnostics compatibility.

o Interrupt on double bit errors with LED indicator.

o Extended control status register implementation
for diagnostics logging of soft RAM errors.

| TR

Ll IRERERRNY

il IERRRERLY

v SEREBRED JRRERRUNY
; 8 IEBRRNAN]
sty LR T HEERRNAIY

THE CI-MIV16 FEATURES

® 16 megabytes on one board.

® On board parity.

o Hardware and software compatible
with the Microvax Il.

® Backplane space savings.

® Power requirement savings.

IBM PS/2

THE CI-SYS2-56 FEATURES

® Available in 2MB, 4MB, and 6MB upgradeable options,
and full 8MB.

L] U? :0 8 megabytes of parity memory in one Micro Channel
slot.

® Addressable in combinations of standard and EMS
memory.

® 4 Kbytes of user programmable PROM.

® EMS support for DOS applications includes device drivers
and utilities.

® Full Micro Channel compatibility.

° Compatihle with the Programmable Option Select (POS)
of Micro Channel.

® 3 serial I/0, 1 parallel, and 1 game port.

o | Chrislin Industries
Call Toll Free: 800'468'0736 (pst.)

31332 Via Colinas #106
Westlake Village, CA 91362
CIRCLE 216 ON READER CARD TEL: (818) 991-2254 FAX: (818) 991-3490

*PS/2 AND IBM ARE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES. f4 w 1 , ﬂ g w g / 0{ % ’ /
s z‘edl

QBUS, MICROVAX 1I, MICROVAX, PDP 11/23, 11/73, 11/83, 11/84, MICROVMS ARE TRADEMARKS OF
DIGITAL EQUIPMENT CORPORATION.




Jollowing Chen’s methodology.

inspect syntax only, to check syntax and
balance child processes, or to do all of
the above plus check control specifica-
tions. Either a single-level or entire
subtree check can be performed. Data-
dictionary entries can be expanded to
three levels, or you can check an
unlimited number of levels. A report is
generated that can be spooled auto-
matically to a printer, or it can be viewed
on screen, allowing you to make cor-
rections to your diagram while viewing
the report.

The checking procedure looks for
errors, such as bubble numbers and titles
that are too large, missing flows, and
flows that are bound on both ends to the
same object. Errors are reported only.
No automatic corrections are made.

Automatic data-dictionary entry
makes it convenient to build your data
dictionary without having to retype in-
formation. The procedure moves to each
object in the diagram and makes an
initial entry into the project data
dictionary. Later, you can assign a
definition to each entry by using the
Data Dictionary Editor and Data Dic-
tionary Entry Editor. These functions
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Screen 3: Cadre’s Entity Relationship Diagram (ERD) Editor lets you create ERDs

are available from the diagram by click-
ing on an object. They’re also available
outside the diagram.

Clicking on an object’s name pops
up a menu that grants you access to
other Teamwork modules. For example,
you can click on an object’s name to
view and modify its data-dictionary
entry, its ERD or to show any child en-
tries. You also can manipulate, copy or
delete the text.

Finally, the Print menu lets you
send diagrams directly to any printer
you’ve set up in your printer-
configuration file. Or, you can generate
a PostScript file and print it later.

Teamwork/SA’s  diagramming

feature is flexible and easy to use. Its
ability to create basic data-dictionary
entries will save you time. The ability
to access other Teamwork modules will
help you make changes to items in those
modules without leaving your diagram.
You don’t lose your train of thought.

The Whole Environment
Teamwork/SA concentrates on System
Analysis. The other Teamwork modules
round out the front-end CASE
environment.

As an addendum to Teamwork/SA,
Teamwork/RT is geared toward system
development in real-time environments.
Teamwork/RT follows the Boeing/Lear-
Seigler real-time structured-analysis ap-
proach. It allows you to create Control
Flow Diagrams (CFDs), Process Activa-
tion Tables (PATs), Decision Tables (DTs)
and State Event Matrices (SEMs). Con-
trol flows and Control Specifications
(C-Specs) can be derived. Teamwork/SA
and Teamwork/RT complement each
other. DFDs in Teamwork/SA and CFDs
in Teamwork/RT can share the same data
dictionary. The data dictionary is ex-
panded to allow for the additional ob-
ject types available with Teamwork/RT.

A model of retained data can pro-
vide another valuable view of the entire
system. Teamwork/IM lets you build
data models using Chen Entity Rela-
tionship Diagrams (ERD). Using Team-
work/IM, a common project library
agreeable to everyone working on the
system can be created. An example of an
ERD is shown in Screen 3.

Structured design is a job for Team-
work/SD. Teamwork/SD follows the

Companies Mentioned In This Article

Cupertino, CA 95014

Adobe Systems Inc. Digital Equipment Corp. Oracle Corp.

1585 Charleston Rd. 146 Main St. 20 Davis Dr.

Mountain View, CA 94039 Maynard, MA 01754 Belmont, CA 94002

(415) 961-4400 (508) 897-5111 (415) 598-8219

CIRCLE 399 ON READER CARD CIRCLE 400 ON READER CARD CIRCLE 411 ON READER CARD L
Apple Computer Inc. Interleaf Inc. Relational Technology Inc.
20525 Mariani Ave. 10 Canal Park 1080 Marina Village Pkwy.

Cambridge, MA 02141

(408) 996-1010 (617) 577-9813 (415) 769-1400
CIRCLE 401 ON READER CARD CIRCLE 451 ON READER CARD CIRCLE 413 ON READER CARD
| s S=ia -

Alameda, CA 94501
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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. Its
data analysis talents can take your VAX to
new levels of productivity. And take your
company along with it.

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

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

o, CAREER HIGHLIGHTS
2 Used SPSS datg entry/analysis system
for Customer satisfaction surveys. Led
to 17%‘ Increase in Customer-retention
rate within first yeqr
1984 Designed sales-lead fracking system
using SPSS datqg management focilm';es
rphics”’ charts. Slashed
Sﬁ
rate results in hol?&i?ﬁr\)/: R
1986 Chose new office sites, based on SPSS
foreco_srs from economic ang demo-
graphic data. Result: New revenues
- more than doubled old goals.
8 Named Manager of corporate-wide
research and strategic planning staff

and SPSS Grqg
overhead cos;

Another Story in the SPSS SUCCESS SERIES

we'll make you
anager of the Year.

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.
SPSSinc.
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.
0/20 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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Custom
keys
maximized
our
software
mvestment.

THE ULTIMATE
KEYBOARD
ENHANCEMENT.

Maximize vour software investment with
custom key sets displaying any symbol,
language, code or legend. Custom keys
from Synctronics enable you to:

B 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
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Yourdon/Constantine Structured
Design method. With Teamwork/SD,
you can create structure charts and
module specifications that directly relate
to the model you created at the analysis
stage with Teamwork/SA.

If you purchase Teamwork/SD, you
can take advantage of Teamwork/DPI,
the system’s Document Production In-
terface. Teamwork/DPI uses structure
charts to define the organization of your
documentation. The chart’s module
specifications can contain your docu-
mentation’s text. They also can include
special commands to pull in previously
created text files and diagrams you’ve
created during other phases of system
development. After the documentation’s
structure and content are defined, Team-
work/DPI can be invoked to pull all the
pieces together. The documentation is
assembled in the appropriate output for-
mat (e.g., Interleaf) and placed in a direc-
tory of your choice. You then can use
your document-production system to
customize and print the final result.

Teamwork/DPI is distributed with
the modules you purchase. However,
you need Teamwork/SD to draw the
necessary structure diagrams that define
the layout of your documentation.

To integrate the Teamwork product
family with related project-manage-
ment, documentation-preparation and
software-development packages, Cadre
has developed Teamwork/Access. Team-
work/Access provides a C language in-
terface, a run-time library and an include
file to help you create your own custom
applications. A number of example C
source programs that access the project
database are included.

Documentation 1is extensive.
Manuals for each Teamwork component
contain a small tutorial to help you get
started. The documentation concentrates
on the products and how to use them.
Appropriately, there’s no attempt to
provide a text on system-analysis and
design concepts.

THE TEAMWORK FAMILY of CASE pro-
ducts provides a comprehensive front-
end analysis and design environment.

Teamwork/SA Version 2.3.1

PLATFORMS: VAX systems running VMS
version 4.6 or later. Workstations require
VAX Workstation Software version 3.0 or
later

PRICE: $7500 to $15000 (quantity one),
depending on number of modules purchased

HEADQUARTERS:
222 Richmond St.
Providence, RI 02903
(401) 351-CASE

FOUNDED: 1983

PRODUCT LINE: A complete line of front-
and back-end CASE tools

OWNERSHIP: Private
B