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Zentec’s 8392.
Facilory direct o you
for only *595."

Zentec's 8392 provides you with everything you
need and more, For less. Immediate factory-direct
delivery brings you a 14-inch diagonal screen, an HP-

compatible keyboard layout and ergonomic design.

What's more, the 8392 display is now also available
in page white. In addition to green and amber.

You also get complete compatibility with HP
application software. And ANSI X3.64 compatibility
for operation with DEC* computers. Plus the 8392
is single keystroke-selectable for both 80 and 132
columns with a standard memory of 8 pages. All for
the unbeatable price of only $595.

On top of that, we've extended our warranty
to a full two years. And added 24-hour replacement
or on-site warranty for only $3.00 per terminal per
month. Both are available throughout North America
and Canada through Dow Jones Service Company.

It all adds up to Zentec experience. Experience
you can count on. To get it straight from the factory,
call 800-332-5631 (outside California). Or call
408-727-7662 (inside California).

LZENTEL .

*Ofter good in the U.S. and Canada only. European inguuries, call our infernational haadaquarters

in the UK af 44-4867 80666 DEC is a registered trademark of Digital Equipment Corporation.
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Closer to Genius
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Introducing PowerHouse PC",
the most powerful 4GL for
serious application development
on a personal computer.

PowerHouse PC delivers more power than any other
PC application development product. It gives you
OS/2™ performance and integrated communications.
And it gives you all of this — today.

PowerHouse now lets you prototype and build serious
business applications on your PC in addition to HP,
Digital and DG mid-range computers. The simplicity
of one language across architectures gives you the
flexibility of choosing the production environment
that best suits your needs.

Use PowerHouse PC as a development workstation
to develop applications for your mini, as a host
extension to offload processing, or for stand-alone
applications. Complete with a communications facility,
PowerHouse PC makes the most of your resources by
allowing you to share applications and data between
architectures. What makes PowerHouse PC even
smarter is that it runs under both DOS and OS/2.

When you're ready for serious application development
on a personal computer, you're ready for PowerHouse

PC

Call Cognos Direct, 1-800-4-COGNOS
In Canada, 1-800-267-2777

ge'ed gl

2N

OS5/2 is a trademark of International Business Machines Corporation.
The Cognos logo and PowerHouse are registered trademarks of Cognos
Incorporated. PowerHouse PC is a Cognos trademark

Cognos Corporation, 2 Corporate Place, 1-95, Peabody, MA, USA
01960, (800) 4-COGNOS. Cognos Incorporated, 3755 Riverside Drive,
P.O. Box 9707, Ottawa, Ontario, Canada, K1G 324, (613) 738-1440,
Telex: 053-3836. Cognos Limited, Westerly Point, Market Street,
Bracknell, Berkshire RG12 1QB, United Kingdom, National (0344)
4860668, International +44 344 486668, Telex: 846337 Cognos G.
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One Source, Many Solutions

Solutions for every problem: IEM offers a large selection of unique and innovative hardware products for HP
computer users. Many are one-of-a-kind solutions!

e 600 and 800 MByte WORM Optical Disk Drives

s 20-600 MByte Winchesters with optional built in flexible disk drives

e 1,2 and 4 MByte Memory Boards with built in parity error detection

e J-channel RS-232 Interface and Centronics Interface cards

High Speed Buffer/Interface Converter for Centronics, HP-IB,and RS-232 devices
2 GByte Intelligent Tape Subsystem for unattended tape backup

Call for more information today!

P.O. Box 8915

Exparld Your Horizons = Fort Collins, CO 80525
(303) 223-6071 e (800) 321-4671

CIRCLE 202 ON READER CARD TWX 910-930-9445 ¢ FAX (303) 223-4246
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AN IMPORTANT ANNOUNCEMENT FOR
INFORMATION SYSTEMS MANAGEMENT

As a key member of MIS management,
your challenge is to give your users the
highest level of service while running
your shop cost effectively. At Carolian,
we dedicate ourselves to helping you
achieve these goals. Our total commitment
to listen to and understand your needs
allows us to provide the highest quality
software and support. [t also allows us to
create sophisticated new solutions when
innovation is required to meet your
business objectives.

A NEW PRODUCT THAT
REVOLUTIONIZES OPERATIONS.

This commitment to your needs led us to
develop GALCON, a product for any
manager who is currently managing or
considering the implementation of
multiple HP3000's. GALCON enhances
your human and system resources by
providing a single central point of
operational contro! for all of your systems.

INCREASED COST EFFICIENCY WITH GALCON.

GALCON permits any console command
that you now 1ssue at a remote console,
to be issued centrally, while also routing

any remote console activity to a central
machine. This means that your entire
operations can be consolidated for cost
effectiveness, with technical and operations
experts located at one site. With total
centralized control, you can have a
complete picture of your multiple machines
at all times, thereby increasing the level of
service to your users.

GALCON IMPROVES PRODUCTIVITY
THROUGH AUTOMATION.

GALCON also allows you to automate
your operations. That's because GALCON
can be programmed to automatically
respond to any number of console
messages simultaneously-without user
intervention. The result is more efficient
24 hour operations and maximum
processing uptime.

If you're looking to increase operational
efficiency while providing better

service to your users - then we’re not
surprised. After all, it was you who told us
what you needed. GALCON.

Call us to receive more information
on GALCON.

1-800-263-8787
AT CAROLIAN WE LISTEN TO YOU.

Carolian Systems DISTRIBUTORS
International Inc.

3397 American Drive, ’iﬁi Lé:[[; Pl
#5, Mississauga, Ontario, | Eomut p

L4V 1T8, Canada. i
Telephone (0902) 851381
(416) 673-0400 ISRAEL

Telefax Softkol.
(416)673-7030 3413762

MEXICO SINGAPORE
Nunez, Santa Singapore

Cruz Y Computer
Asociados, S.A.  Systems PTE.
5453107 775-2477
SWEDEN THE

Datalaget [ NETHERLANDS
Vaxjo AB. Quality & Results.
470810 50 2503 40 334

CIRCLE 103 ON READER CARD

Professional

Publisher: Carl B. Marbach
Editorial Director: R.D. Mallery

Editorial

MANAGING EDITOR Lonni Wright
COPY EDITOR Karen Detwiler

CONTRIBUTING EDITORS Lisa Burns Hartman,
Don Person, Bob Younggquist

CONTRIBUTORS Sandy Atwell, John Barnes,
Larry Kemp, Peggy King, Mark Sampson,
Richard M. Voclker, Eugene Volokh.

Design & Production

DESIGN/PRODUCTION ASSOC. Ruth Ann Leiby
ART/PRODUCTION ASSOC. Timothy M. Kraft
DESIGN/PRODUCTION ASST. Pat Messina

ART ASSISTANT Sue Ann Rainey

PRODUCTION ARTISTS Richard Kortz, Patricia
P. Krackel

ADVERTISING TRAFFIC COORD. Lori Goodson
TRAFFIC/PRODUCTION ASST. Joann Corvino

TYPESETTING MaryElien Coccimiglio,
Diana Yost

Circulation

CIRCULATION MANAGER Betsy Ellis
FULFILLMENT MANAGER Margie Pitrone
CIRCULATION DBA Rebecca Schaeffer

PROFESSIONAL PRESS, INC.

PRESIDENT Carl B. Marbach

VICE PRESIDENT R. D. Mallery
VICE PRESIDENT Peg Leiby
EXECUTIVE EDITOR Linda DiBiasio
EXECUTIVE DESIGN DIRECTOR
Leslie A. Caruso

DIRECTOR OF MARKETING Mary Wardlaw
CONTROLLER Andrea Beneke

MIS MANAGER John FE. McGlinchey
ASSISTANT TO THE PUBLISHER
Jan Krusen

For information on how to contact your sales
representative, see page 96. Editorial, advertising
sales and executive offices at 921 Bethlehem Pike,
Spring House, PA 19477 m (215) 542-7008
TWX 910 333 9522 m Easylink 62805174
FAX (215) 628-2845

HP PROFESSIONAL ISSN 0986145X 1s published
monthly by Professional Press, Inc., 921 Bethlehem Pike,
Spring House PA 19477. Subscriptions are complimentary
for qualified U.S. and Canadian sites. Single copy price, in-
cluding postage, $4. One year subscription rate $30 U.S. and
Canada; $60 foreign. All orders must be prepaid. Second
Class postage paid at North Wales, PA, and additional mail-
ing offices. POSTMASTER: Send all correspondence and
address changes to HP PROFESSIONAL, P.O. Box 445,
Spring House, PA 19477. COPYRIGHT © 1988 by
Professional Press, Inc. All rights reserved. No part of this
publication may be reproduced in any form without writ-
ten permission from the publisher. All submitted manu-
scripts, photographs and/or art work are sent to Professional
Press, Inc. at the sole risk of the sender. Neither Professional
Press, Inc. nor HP PROFESSIONAL magazine are respon-
sible for any loss or damage. HP PROFESSIONAL is an
independent journal not affiliated with Hewlett-Packard
Company. HP and Hewlett-Packard are registered
trademarks and HP PROFESSIONAL is a trademark of
Hewlete-Packard Company.

VBPA ARBP




GLNFRAL

SBASE

It speeds through your database backups, burns less tape, and

is compatible with
DBSTORE.

... 1ake it for a spin today!
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UNIX Applications You Need Most

0 ne software package brings more
to UNIX environments than empty
promises. The SAS System.

The SAS System is the #1 choice for data
analysis. The SAS System is the all-purpose
answer for researchers, statisticians, students,
business analysts, and applications devel-
opers. The SAS System is backed by an
industry leader.

Now we've teamed with Hewlett-Packard
to bring you the SAS System under HP-UX.
That means you'll get software that's powerful,
productive, and proven for the applications
you need most. On everything from single-
user workstations to multi-user systems.

Superior Data Analysis

Reliable statistics are a hallmark of the
SAS System, from simple descriptive statis-
tics to complex mulitivariate technigues.

Monitor experimental data on a day-to-
day basis. Compute analysis of variance for
both balanced and unbalanced data. Per-
form regression analysis and build linear
models. The SAS System's ready-to-run
programs handle any data analysis task...
in record time.

For your advanced mathematical and
engineering applications, the SAS System
offers an interactive matrix language.

You can transcribe almost directly from
statistical formulas to SAS statements, and
operate on entire matrices of numbers
instead of one number at a time.

Efficient Data Management

The SAS System reads data from any kind
of file, in any kind of format. Then you can
sort, merge, and concatenate data using
common-sense statements.

File updates are easy, too. You can
create customized panels that look exactly
like your business forms, surveys, or lab-
oratory logbooks...screens that speed up
data entry and reduce errors.

Powerful Reports and Graphs

When it comes to communicating your
findings, nothing succeeds like the

SAS System. Create anything from simple
lists to full-color graphics, often with

just a few keystrokes.

Produce tables, charts, calendars, and
other formatted reports. Or display your
data in attention-getting graphs—from pie
charts to 3D plots to prism maps.

Combine these SAS System applications
any way you choose. Tailor them with
customized front-end menus for individuals
or groups. And port them easily between
workstations or operating systems.

Try the SAS System
Free for 30 Days

The SAS System delivers on its promise.
See for yourself with a free 30-day software
evaluation. For all the details, clip and mail

the coupon. Or call your Software Sales
Representative at (919) 467-8000.

We'll tell you more about the #1 data
analysis software, backed by SAS Institute’s
total commitment to support you all the way.

SAS Institute Inc.

SAS Circle [ Box 8000
Cary, NC 27512-8000
Phone (919) 467-8000
Fax (919) 469-3737

The SAS System runs on Hewlett-
Packard's HP 9000/300 and 800 series
under HP-UX; IBM Corp.'s 370/30xx/43xx
and compatible mainframes under OS,
CMS, and VSE; Digital Equipment Corp.'s
VAX™ series minicomputers and work-
stations under VMS™; Prime Computer,
Inc.'s Prime 50 series under PRIMOS®;
Data General Corp.’s ECLIPSE* MV
series under AOS/NVS; and IBM Corp.'s
PS/2, PC AT, ard compatibles under
MS-DOS® and PC DOS.

SAS is a registered trademark of

SAS Institute Inc. UNIX is a registered
trademark of AT&T.

Copyright © 1988 by SAS Institute Inc.
Printed in the US.A.
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Committed To Growth

Building An HP PRO Lab

As you may or may not know, we publish several other magazines. Our sister publication, DEC
PROFESSIONAL, has had a hardware lab for many years. This has grown into a very complex
cluster-network of six VAXs and an Ethernet that spans the continent. We constantly perform
hardware and software reviews for the magazine. Testing in a real environment, especially in
a multiprotocol Ethernet, brings out some amazing bugs in otherwise healthy hardware and
software.

We now are making the commitment to bring in our first HP computer and integrate it
with our network. It most probably will be an 825 running HP-UX. We’ll purchase an applica-
tion to help justify the machine, perhaps financial or human resources. We’ll connect it to our
Ethernet, bridge it to our VAXs via TCP/IP, connect terminals via our Ethernet terminal servers
and generally integrate it into our operations.

This will give us the start of an HP test bed for both hardware and software. Now, HP 9000
workstations will make more sense with something to connect to. On your qualification cards,
a very large number of you have told us you have VAXs. We'll be able to test all the connectiv-
ity strategies available. And, as soon as the X Window System becomes available on VMS, we’ll
be able to test the possibility of interoperability.

We’re very serious about HP, both the company and our magazine. We've worked long and
hard on the editorial product and the staff. Now we’re ready to make significant hardware in-
vestments to integrate HP iron into our laboratory network.

e
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Introducing FALCON XP:
The only disc subsystem
with 64K of write cache.

Lightning strikes twice! EMC has taken the fastest disc subsystem
for your HP 3000 and made it even faster. In recent independent bench-
mark testing the Falcon, without write cache, won the race over HP's
Eagle drives. Now we've added 64K of non-volatile write cache to the
controller to bring you the FALCON XP, a lightning-quick selution to
your I/0 bottlenecks.
© Now with twice the read cache and 16 times the write cache avail-
able from HF, the FALCON XP can address any size read or write. This
means you'll get even faster system response time — up to 7-20% faster
than any drive offerings to date! And, with the FALCON XI you can
still take advantage of EMC's other features like our proprietary caching
algorithm, which allows you to tune cache domains to fit your applica-
tion and guarantee maximum performance.

Call today to find out how the
FALCON XP can cut through your
I/0 bottlenecks. It's a winning de-
cision! For more information, con-
tact your local EMC representative
or call: 1-800-222-EMC2 X2290.
(In Mass., 617-435-1000.)

EMC’

The System Enhancement Company.

HIP is a registered trademark of Iewlett-Packard, Inc.
Falcon and Falcon XP are trademarks of EMC Corporation.
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HP Opens The New Customer Support Center In Atlanta

INDUSTRY

Customer Service,

Hewlett-Packard Style

WATCH

Ann Marie Lasak

On the morn-
ing of June 21,
1988, a group
of HP clients,
employees, local politicians and the press
gathered to witness the ribbon-cutting
ceremony of HP’s new Customer Sup-
port Center in Atlanta. As the day pro-
gressed, and the steamy Atlanta
temperature kept pace with the ever-
increasing humidity, we were led on
guided tours of HP’s new facility and
heard numerous speeches from those
who have worked hard to bring HP’s
commitment to customer service to a
worldwide, interconnected reality.

The Support Center, located in the
northwest section of the city, is the first
HP facility to provide five main support
operations at a single location:
Customer Network Center; Atlanta hub
of the North American Response
Center; Customer Education Center;
Project Center; and Regional Customer
Service Center, a repair depot.

The 111,000-square-foot facility will
house more than 350 professional,
technical and support workers who
serve some 16000 customers directly
and, indirectly, thousands more
worldwide.

“By pooling our resources at a
single location, HP can continue its
tradition of excellence in providing sup-
port to its customers,” said Michael C.
Leavell, vice president and general
manager of HP’s Customer Support
Operations. “This centralized approach
means we will be able to share knowl-
edge among ourselves and with our
customers more effectively and effi-
ciently.”

This sharing of knowledge is read-
ily apparent in the Customer Support

10

— 4

The HP Customer Network Center, one of three in the world, provides design, project

management, operation, training and support of customer X.25 private-packet netiworks.

Center’s floor plan. Support engineers
all are within “‘walking or shouting”
distance from each other. In this way a
real “team’” atmosphere is generated and
support engineers are surrounded with
the people and equipment that can help
them find solutions quickly.

In addition, the support staff
utilizes an entire databasc worth of
customer support solutions that have
been compiled from previous customer
calls and on-site visits. In this way, each
call does not represent a brand new
challenge. Many problems can be solved
quickly and efficiently using historical
data and expert, hands-on experience
that has been fully documented and
stored on-disc.

Customer Network Center
The Customer Network Center, one of
three in the world, provides design,

project management, operation, train-
ing and support of customer X.25
private-packet networks (a wide-area
network that provides the equivalent of
a private telephone system specifically
for data communications among remote
locations).

“Each of our network centers —
here, in England and in Singapore — is
staffed with network consultants who
have technical expertise in wide-area
networking in multivendor environ-
ments,” said Leavell.

The Atlanta and Bristol (England)
network centers also are staffed with
operators who remotely can manage and
operate any multivendor HP private
packet network depending on the level
of service that the customer wants.

“Many vendors define service as

HP PROFESSIONAL



Introducing
HP3000 end user graphics.

The creative addition
to your information center.

The DataExpressSeries provides end users with access to
their data on the HP3000 for-downloading to PCs, HP3000
applications or end user reporting.

Now they can report this data another way. . . Graphics on the
HP3000: two or three dimensions, lie graphs, PIE charts, bar
and stacked bar charts, horizontal or vertical, color or black
and white.

Supported on graphic terminals, HP plotters, LaserJet;
ThinkJet,” PaintJet, and...the list is growing,

Completely integrated and compatible with the existing
DataExpressSeries software.

The most professional and efficient graphics package availa-
ble on the HP3000 today. '

DataExpressSeries is a trademark 0f IMACS SYSTEMS CORPORATION. Other hrand and product names are registered trademarks of their respective holders.

To find out how to get the picture on your data, call IMACS for
more information.

DATAEXPRESS SERIES.

IMACS SYSTEMS CORPORATION
4676 Admiralty Way, Suite 516
Marina Del Rey, C'A H0292

(213) 823-4577

IMX SYSTEMS CORPORATION

London, England Calgary, Canada
(010) 541-0242 (403) 254-2478
Telex 51-944017 Telex (3-827973

IMX International Rotterdam
The Netherlands
(010} 412-3642
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The newest and largest hub
of Hewlett-Packard’s
worldwide support network,
the Customer Support
Center in Atlanta,

Georgia, provides support
and educational services for
the broad range of HP
products, from business and
technical computers to
medical instruments.

repair; we expand service to include
planning, operation and management,”
said Leavell. ““That makes us the major
computer vendor to offer complete
network-operations services to comple-
ment a full range of industry-standard
networking products.”’

By using part of HP's network-
SUpPpPOIt program, CUStOmers can sup-
plement their own staff in managing the
support activities of a multivendor
network.

The Response Center

At the North American Response
Center, trained engincers take phone
calls from customers, diagnose problems
and prescribe corrections for thousands
of HP computer, medical and analytical
products.

The response center is connected to
31 centers worldwide. Problems and
solutions from one center are shared
across HP’s data-communications net-
work among all centers, giving each
almost immediate access to a large pool
of support information.

Such shared resources reduce the
amount of time HP takes to respond to
and solve reported problems.

In addition to its distributed com-
puting resources, HP uses two modern
support technologies developed for HP
3000 customers: predictive support and

12

remote diagnostic support.

With  predictive  support,
customer’s computer systems auto-
matically dial the response center when
error conditions indicate potential
system trouble. While the system is still
functioning, the calls alert response
center enginecrs that corrective action
should be initiated. In turn, the engineer
contacts the customer to schedule main-
tenance during periods of low activity
and to prevent unnecessary down time
and sudden system crashes from affect-
ing productivity.

With remote diagnostic support,
modem connections can be made be-
tween HP and customers’ computer
systems to run tests when a problem oc-
curs. Once the diagnostic check 1s made,
corrective action can be provided over
the phone or a service representative can
be dispatched with parts already
selected. Remote diagnosis reduces ex-
pensive repair time and repeat visits by
HP field teams.

The Education
And Project Centers
Professional instructors at the Customer
Education Center teach classes on nearly
all of HP’s computer and Instrument
products and services. Classes are of-
fered to both HP clients and internally
to HP employees.

With the ever-increasing focus on
user education, HP offers dedicated

classrooms and computer equipment to
guarantee high-quality, hands-on
training.

Application engineers at the Project
Center provide the expertise necessary
to design, build, implement and main-
tain tailored multivendor systems solu-
tions for customers.

At a time when 75 percent of
American jobs are in the service sector,
71 percent of the GNP is generated by
service-related organizations and 80
percent of start-up companies are pro-
viding customer service to their clients,
HP, along with all major computer ven-
dors, is trying to distinguish itself from
the competition. By opening a world-
class facility and following through with
its well-conceived customer-service
strategy, HP has a shot at changing the
bad name that customer service gets in
our society.

The final testament to the smooth
and efficient flow of information
through HP’s Customer Support Center
came when a phony bomb scare forced
the entire facility to be evacuated. Dur-
ing the 15 minutes or so that we milled
about the parking lot, not one HP
customer experienced difficulty in get-
ting his call through to HP Customer
Support. All it took was the flip of a
switch to forward all calls to the HP
Response Center in Santa Clara, CA.
Now that’s customer support, HP style!

]
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Three years ago, we cut your backup in half.
Now we can make your operator disappear.

ocus-pocus. That's what some folks said

when we told them BackPack  could cut

the time and tape required for HP 3000
system backup in half. Of course, now that it's done
just that at HP sites from here to Hong Kong, most
of the doubting Thomases have become loyal fans.

Now we've got something else up our sleeve. It's
The Amazing Unattended Backup Solution. At the
end of the day, you run BackPack and start your
store. Then you turn out the lights and go home.
BackPack stores your data in compressed format to
a disc file, then resets all store bits. Next morning,
you copy the stored data to tape in background
mode, while users run their applications as usual.

For an unattended full dump, you need one-third of
your total disc space free. If you've got less space
available, you can probably still do daily backups
unattended and full dumps partly unattended.

Just a little more backup magic . . . from the
company with a sixth sense about system
performance.

BackPack. From Tymlabs.

Tymiabs Corporation e 811 Barton Springs Road e Austin, Texas 78704, US.A. e 512.478.0611 e Telex 755820 e
Wick Hill Associates Limited e  42a-44 High Street  »  Egham, Surrey, England TW20 SDP e 0784.38441  Telex 268.764 WHAUK G
Tymlabs-APPIC e 59, Rue du Faubourg Paissonniere e 75009 Paris. France o 1.4523.41.11 o Telex 643013F

Megatec Pty Ltd. e 2 Brunswick Road e Mitcnam 3132 Victoria, Australia * 03.874.3633 e Telex 152592
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NEWS

LaserRom Now Available
For HP-UX Workstations

Delivers UNIX Documentation
and Support Information

H ewlett-Packard re-
cently announced HP
LaserRom, a service that de-
UNIX operating-
system documentation and
support information on CD
ROM for the HP 9000 Series
800 HP-UX computers.

HP LaserRom for HP-
UX offers a graphical inter-
face based on MS-Windows
that simplifies use of the
UNIX documentation. HP
LaserRom enables users to
electronically search and re-
trieve information relating to
a UNIX operating system
ranging from software de-
sign and development man-
uals to support information.
Although this new produc-
tivity tool is targeted for the
Series 800 computer envi-
ronment, HP LaserRom for
HP-UX is applicable to a
broader UNIX-system
marketplace.

The initial version of HP
LaserRom holds the hard-
copy equivalerit of more than
10,000 pages in electronic
form. The service will assist

livers

software engineers, systems
administrators and general

14

HP-UX users.

According to Marc
Hoff, general manager of
HP’s Application Support
Division, “HP LaserRom for
HP-UX facilitates better soft-
ware design and the use of
more productive program-
ming techniques because it
provides instant access to
software design and devel-
opment information.

‘“As HP-UX evolves
toward the standards em-
braced by the Open Software
Foundation (OSF), our CD
ROM-based tools for the
UNIX-system environment

.
£ -
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will evolve in a parallel
fashion.”

HP LaserRom improves
the usefulness and accessibil-
ity of the UNIX-system ref-
erence manual because HP
LaserRom provides full key-
word access to the
information.

It goes beyond the tra-
ditional online “man” com-
mand because it contains the
full set of HP-UX manuals
and support information.

Each significant word
on the HP LaserRom disc is
indexed. This allows the user
to locate instantly specific in-
formation by typing in key-
words. Users can specify
selected words, phrases or
topics of interest and the sys-
tem identifies each occur-
rence of the specified
information.

HP LaserRom also al-
lows the user to access infor-
mation by browsing. By
browsing, the user can find
information by migrating
from a general table of con-
tents to specific sections of
interest.

HP LaserRom for the
HP 9000 Series 800 HP-UX
computer is $1,800 for a
12-month subscription. The
service also can be ordered
with a starter kit that consists
of a 5%-inch half-height CD
ROM drive. The drive fits
into a standard slot in an HP
Vectra PC or IBM PC/AT.

If a 12-month subscrip-
tion is purchased before
December 31, 1988, there will
be no additional charge for
the starter kit. HP estimates
that deliveries of the service
will begin in December 1988.

i = @ it
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LaserROM enables you to electronically

search more than 10,000 pages of UNIX documentation.
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HP Unveils 9000 Model 360
Based On Motorola MC68030 Microprocessor

H ewlett-Packard became
the first major U.S.
computer manufacturer to
introduce a workstation
based .on Motorola’s new
MC68030 microprocessor.

The new HP 9000 Model
360 (815,550 — $62,950) offers
two times the performance at
a price only slightly above
the HP 9000 Model 330.

Model 360  uses
Motorola’s 32-bit, state-of-
the-art microprocessor and
an MC68882 floating-point
coprocessor, both running at
25 MHz, to achieve process-
ing speeds of up to 5 MIPS.
HP also announced plans to
introduce a workstation later
this year based on a 33-MHz
version of the MC68030. This
HP 9000 Model 370 worksta-
tion will feature performance
of more than 7 MIPS.

“QOur ability to move
quickly to the newest
Motorola microprocessor
strengthens HP’s price/per-
formance leadership in the
market for workstations
based on the industry-stan-
dard MC68000 architecture,”
said A. Peter Hamilton,
marketing manager for HP’s
Technical Computer Group.

Hamilton said that HP
currently has more than
250,000 Motorola-based
systems installed worldwide,
and that the announcements
underscore HP’s continued
commitment to this impor-
tant technology.

In addition, HP an-
nounced that Model 330
customers will be able to
convert their systems to the
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Model 360 with a single-
board upgrade kit ($5,950). HP
also said that a similar single-
board kit ($5,000) will be able
to upgrade to a Model 370.

HP’s primary design
goal for Model 360 was to
protect customer invest-
ments in software. Cus-
tomers can transfer their
software from existing
workstations to Model 360
by verifying their compiled
software code with HP-UX
6.2, which adheres to AT&T’s
UNIX System V Interface
Definition Issue 2. This
eliminates the need to re-
compile or port software to
Model 360.

Hamilton said that the
HP-UX operating system also
provides compatibility be-
tween Motorola-based HP
workstations and the ad-
vanced RISC-based HP
systerms. The two families of
workstations also share com-
mon graphics systems.

Configurations  of
Model 360 range from a
discless monochrome system
with 4 MB of RAM to Model
360 TurboSRX with 8 MB of
RAM and HP’s industry-lead-
ing, high-performance 3-D,
solid-rendering graphics
subsystem. The TurboSRX
offers 1,280- X 1,024-pixel
resolution, 24 planes of
frame buffer memory and a
full 16-bit z buffer. Model
360 workstation includes as
standard a 32-bit system bus,
HP-IB (IEEE-488) peripheral
interface, direct memory ac-
cess (DMA) and Ethernet/
IEEE-802.3 ThinLan or at-
tachment unit interface (AUT)
for network access. The new
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Monitrol/UX Ready For HP 9000

Provides Cell Control And
Area Management For HP 9000

ilco Technologies (St. Louis, MO) and Hewlett-

Packard have announced Monitrol/UX, a net-
worked version of Monitrol designed for the HP 9000
family of computers. Since 1979, standalone versions of
Monitrol have run on computers using the Rocky
Mountain BASIC operating system.

Monitrol software allows manufacturers to have a
phased implementation of CIM (Computer Integrated
Manufacturing) technology by automating areas of a fac-
tory one at a time. Monitrol/UX is based on industry
standards such as UNIX, the X Windows System and
IEEE-802.3 local area networking.

Any devices and process equipment on the shop
floor that have RS-232 serial ports can be linked. Any
machine that supports the X Window System can ac-
cess information from the Monitrol site through the local
area network.

Monitrol/UX can be integrated with CAD systems
and support software for programmable logic control-
lers. Online documentation is supported by the HP-UX
operating system.

workstation is expandable
from 4 to 16 MB of parity
RAM.

Customers also may
purchase options for VME
bus expansion, SCSI disc in-
terface, DOS coprocessing
and an additional floating-
point accelerator. In addition

to the TurboSRX, the Model
360 workstation supports
HP’s MH monochrome-
graphics or 2-D CH color-
graphics subsystems, both
with 1,280- by 1,024-pixel
resolution. HP also offers a
dedicated 2-D color-graphics
accelerator that boosts per-
formance to 300,000 vectors
per second.
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Software Evaluation
Program Yields Positive Results

Unison Software Installed At HP Sites

o combat some of the
Tproblems of acquiring
needed software, Hewlett-
Packard launched a program
to cut the time spent search-
ing for and purchasing third-
party software products.
“We wanted to standardize
the process,” said Paul
Haefner, manager for HP
Corporate Information Sys-
tem Management Support.

“If we can share the
evaluations done by user
organizations, it saves HP
money,” said Haefner. DP
managers at HP sites test the
products and send their
recommendations to cor-
porate headquarters.

The program, HP’s
“Movement Toward Com-
mon Operating Environ-
' was in part a result
of a corporate license agree-

ments,

ment signed with Unison
Software (Mountain View,
CA) in 1986. The agreement
covers MAESTRO and its
companion product TAPES.

“After evaluating several
batch job schedulers, we
recommended to HP that
they purchase MAESTRO,’
said Dave Dunkle, associate
systems administrator at
HP’s Loveland, CO, Instru-
ment Division (LID). At HP
LID, they found MAESTRO
reduces time spent on
manual tasks. “Before, we
basically single-threaded
everything,” said Dunkle.
“All job completions, job
dependencies and verifica-
tions had to be monitored
manually by the operator.
Operators would have to
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look at a hardcopy schedule
and check the list of jobs to
see if anything could be run.
Then all the dependencies
had to be manually checked
for jobs completed or files
present.”’

HP LID also has been
able to eliminate the need for
one operator on both second
and third shifts. ““Those
operators are now working
on other projects,” said
Dunkle.

At HP’s  Support
Material Organization (SMO)
in Rocklin, CA, they have a
similar story to tell. “"HP is
involved in a program called
Total Quality Control,
which is taking a look at a
job as a process and deter-
mining what improvements
need to be made” said
Claudia Johnson, Technical
Support at SMO. Using the
total quality control ap-
proach, SMO monitored its
processes and discovered that
an automatic scheduling sys-
tem was necessary to achieve
more productivity and effi-
clency. “When we chose
MAESTRO, we continued
charting our processes and
found that systems ad-
ministrators’ scheduling time
went down from approxi-
mately one hour per day to
eight minutes. We also found
that our production job
failure rate went down an
average of 1.3 percent,” said
Johnson.

Look for similar agree-
ments between HP and
third-party software com-
software
evaluation program grows.

panies as the

Viewpoint Available For Vectra
Provides Project Management Tool

c omputer Aided Management (CAM) recently an-
nounced it has developed a working relationship
with Hewlett-Packard. The Systems Technology sector
in HP has selected ViewPoint ($1,995) as its standard
project-management system on the Vectra.

Bill Kern, Manager of CAM’s Consulting and Sup-
port Services, has worked with HP to train its employ-
ees and project managers on ViewPoint implementation.
According to Kern, “Various project managers became
frustrated with the complexities of managing projects
and integrating data from several diverse groups. A stan-
dard project-manage-ment tool was necessary for HP
to implement project management successfully.”

Viewpoint allows HP to standardize project
management on one system at the single-project
manager level. HP is piloting a program to determine
if Viewpoint also can be used across HP’s divisions at
the Lab level (30-100 people) and the Technology Sec-
tor level (thousands of people).

Borland Acquires Technology
From Surpass Software

Technology To Be Integrated Into
Future Versions of Quattro

orland International
(Scotts Valley, CA) an-
nounced that the company
has signed an agreement
with Surpass Software
Systems (Novato, CA).
Future Borland spread-
sheet products, including
Quattro, will be based on
leading-edge technology
from both Quattro and Sur-
pass. Both products recently
have been rated to outper-
form Lotus 1-2-3, the
previous market leader in
spreadsheet applications.
“We view the acquisi-
tion of Surpass as a means to
strengthen our technology
base by combining leading
engineers and development

teams to make our products
even better,” said Philippe
Kahn, Borland chairman and
CEO. “This acquisition will
allow us to continue to build
superior spreadsheet prod-
ucts that will keep Borland
and its customers at the fore-
front of technology.”

A limited number of
copies of the current version
of Surpass as well as cus-
tomer support will be avail-
able through 1988. In addi-
tion, Borland announced
that owners of Surpass will
be able to receive and up-
grade to Quattro for $49.95.
Borland will offer both
Quattro and Surpass users
the same upgrade path to a
future version of Quattro
that will incorporate tech-
nology from both products.
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Does your disc runneth over?
Get 1/3 more disc space with DiscMaster.

HP3000 Data Center Management

From Unison Software —

MAESTRO - batch job management

TAPES - tape library management
SPOOLMATE - spool file management
DISCMASTER - disc file management
RADAR - system performance measurement
DCAS - data center accounting

The

data center
management
company

HUVALLA0S

Mountain View, CA (415) 968-7511 ¢ Wimbledon, UK 01-879-3797, Telex: 928536
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Computer Solutions Offers
Affordable Disaster Recovery

Services Geared To HP 3000 Users

omputer Solutions

(Orange, NJ) recently
announced its entry into the
Disaster Recovery market-
place as a result of the grow-
ing demand for contingency
services. Geared specifically
for HP 3000 users, CSI’s serv-
ices include both hotsite and
portable recovery.

CSI has been a VAR and
dealer of remanufactured
Hewlett-Packard CPUs and
peripherals for nearly 20
years. A large inventory of
systems and a staft of exper-
ienced personnel make the
offering of Disaster Recovery
a natural extension for CSI.

The corporate head-
quarters houses a pool of
systems, large and small, as
a hotsite resource. The facil-
ity includes optional office
space and office equipment
as well as a team of field-
service and facilities-man-
agement personnel that pro-
vide the necessary technical
support for a smooth disaster

recovery operation.

Another hotsite in
Southern California already
is planned and should open
for business by September.
As additional hotsites are
established, each will be
linked back to CSI's home
office forming a network via
high-speed data lines.

An HP Micro 3000,
CRTs,
printers, and telecommuni-
cations equipment, is the

complete  with

portable recovery alternative.
The portable system is
shipped to a site of the cus-
tomer’s choosing in the case
of an actual disaster.

Recovery procedures are
expedited as a result of a
24-hour disaster hotline. The
hotline assures subscribers
that technical personnel are
ready if an actual disaster
should occur.

CsI offers Disaster
Recovery services at a third
of the cost of its competitors.

A

Cumulus Signs Five Distributors

Ships First Terminals

C umulus Technology is
shipping its first prod-
uct, a letter-quality, alpha-
numeric display terminal for
HP users, to five distributors
in the U.S.

Heading the roster are
Pacific Data Group (Santa
Clara, CA), Pro Com Sales
Corporation (Glenview, IL),
Lotz Data Products (Har-
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Throughout U.S.

leysville, PA), Marketechs
Inc. (Wellesley, MA) and
Promark Peripherals Inc.
(Ronkonoma, NY).
Cumulus’ terminal, the
HCT ($795), achieves sharp
resolution through optical
ergonomic features including
a 15-inch paper-white
display screen, a 75Hz refresh
rate that eliminates flicker
and large characters custom-

LANS LRS-~
ST

r FECARCHALE - =

_ BBECoBAEe S
DAC 20044
tFASest -

. BpTERTS |

HP’s Kanji version of design capture.

HP Targets Japanese CAE Market
Introduces Kanji Design Capture

ewlett-Packard recently announced a Japanese

Kanji version of the design-capture portion of the
HP Electronic Design System. Using either a Katakana
(phonetic alphabet) or Kanji (pictographic symbols) key-
board, engineers will be able to annotate their schematics
in Japanese and generate reports, such as bill-of-mater-
ials, in Japanese headers.

The design-capture portion of the HP Electronic
Design System is a sophisticated circuit-design and
engineering-documentation package. The Japanese ver-
sion will support the Japanese Industrial Standards (JIS)
I and II (analogous to ASCII in the U.S.).

Japan is an important HP market, especially for CAE
software. According to YANO Research Institute Ltd.
(Japan), Yokogawa-Hewlett-Packard Ltd. (an HP sub-
sidiary) was the fastest growing CAE company in Japan
in 1987, with 66 percent revenue growth.

The Japanese-language version (970,400 Yen, $8,200
U.S.) will allow Japanese customers to generate engi-
neering notes and documentation on their CAE worksta-
tions in the local language. As schematic designs pro-
gress from engineering to manufacturing and test, in-
formation will be conveyed more easily to technicians
and other support personnel, reducing the chances for
errors.

designed to be easily read. It
also provides easy-to-use
desktop accessories and the
industry’s first limited five-
year warranty.

Cumulus supplies dis-
play products to major com-

puter systems manufacturers
under private label. The
company has an OEM agree-
ment with Unisys to provide
high-resolution multisyn-
chronus monitors for use
throughout Unisys’” PC
product line.
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For users of the HP LaserJet and Canon
laser printer, JetFont 123 is making greenbar
paper obsolete.

JetFont 123 produces remarkably clean
laseroutput from Lotus 1-2-3, dBasellland other
popular database/spreadsheet programs. On
814" x 11”paper. With four fontsizes, as denseas
30 characters per inch!

JetWare’s proprietary Lotica font was de-
signed for exceptional readability, making it per-
fect for extra-wide spreadsheets and database
tables. Horizontal or vertical, up to 240 columns
wide. With outstanding visual clarity, even after it
goes through the copy machine.

Manufactured by Computer Peripherals,
Inc., a leader in IBM XT/AT enhancement
products since 1982, the JetWare line includes a

CIRCLE 210 ON READER CARD

full range of font cartridges and memory expan-
sion boards for HP LaserJet.

Jim Seymour of PC Week has called JetFont
123 “the answer to our prayers.” You'll call it
indispensable.

Computer Peripherals, Inc.
667 Rancho Conejo Bivd.
Newbury Park, CA 91320
Toll Free: 800-854-7600

In CA: 805-499-5751

FAX: 805-498-8848

“LOTUS 1-2-3 is a registered (rademark of Lotus Development Corp. » Laserdetis a trademark of Hewletl-Packard Co.
{BM XT and AT are trademarks of International Business Machines Corp. * dBase Nl is a regislerad trademark of Ashton-Tate Corp.




Announcing HP ALLBASE/4GL
Available On HP 3000 Series 900s

H ewlett-Packard recently
announced the availa-
bility of its fourth-
generation language (4GL) on
its high-performance HP
3000 Series 900 Precision
Architecture (HP-PA) comi-
puters.

HP ALLBASE/4GL offers
increased functions for pro-
gram development with HP
ALLBASE, which includes an
industry-standard SQL data-
base-management system
(DBMS) and a network-
model DBMS for the HP
3000 family of business com-
puters. With the addition of
HP ALLBASE/4GL, customers
now can have a 4GL that is
tightly integrated with the
HP ALLBASE DBMS.

“Combined with our
current query and reporting
product on the 900 Series, we
have a complete relational-
database environment that
takes advantage of the high
performance of HP-PA com-
puters,” said Robert F.
Stamps, marketing manager
of HP’s Commercial Infor-

mation Management Mar-
keting.

Previously available as
HP Today on the HP 9000
Series 800 multiuser technical
computers, the same 4GL
now is available across the
range of HP-PA systems for
both general-business and
technical applications.

“A person with an HP
9000 Series 800 with HP-UX
can develop applications
with HP Today and process
them without any changes
using HP ALLBASE/4GL on an
HP 3000 Series 900.”

HP ALLBASEA4GL will
be available in the fourth
quarter of 1988 in two ver-
sions: a developer version
(820,000 — $44,000) and a run-
time only version ($4,100 —
$8,900). Product orders can
be placed July 1, 1988.

Initially, HP ALLBASE/
4GL will support only the
HP SQL portion of the HP
ALLBASE DBMS. Future sup-
port is planned for Turbo-
IMAGE, the network-model
portion of HP ALLBASE.

HP Introduces Solids-Rendering
Graphics Workstation

Unveils 9000 Model 319SRX

H ewlett-Packard re-
cently introduced the
HP 9000 Model 319SRX to
break price/performance bar-
riers for solids-rendering
graphics workstations.

The new workstation
combines HP’s SRX graph-
ics-accelerator technology
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with 32-bit HP-UX system
processing to provide the
fastest and most interactive
workstation in its class.
The Model 319SRX can
be configured as a single
standalone workstation, or as
a discless node in a network
driven by another HP 9000
HP-UX computer system, in-

HI-COMP and S/SIT Sign
Distribution Agreement

Establish Joint Support Center

[-COMP AMERICA recently has entered into a
distribution agreement with Software Systems
Technology, Inc. (New York, NY).

SiSIT, a well known HP VAR and supplier of finan-
cial software and consulting services, will distribute the
entire HI-COMP product line from its offices in New
York, New Jersey and Washington, D.C.

Additionally, HI-COMP and S/SIT are jointly estab-
lishing a support center to aid S/S/T customers in plan-
ning their future backup and database strategies.

The decision by S/IS/T to distribute the HI-COMP
product line was made after S/S/T discovered that
HICOMP’s HIBACK/3000 cut the nightly backup time on
its system almost in half and reduced the amount of tape
used by close to 70 percent.

cluding the new Motorola
MC68030 microprocessor-
based HP 9000 Model 360.

“We designed Model
319SRX to give the engineers
the best price/performance in
the solids-rendering market-
place,” said A. Peter Hamil-
ton, marketing manager of
HP’s Technical Computer
Group. “This workstation
offers users the ability to
move from line drawings to
full 3-D product renderings.”
Model 319SRX ($25,000)
features Motorola’s MC68020
MICroprocessor running at
16.7 MHz with an MC68881
floating-point coprocessor.
The new workstation offers
4 MB of high-speed syn-
chronous RAM that can be
expanded to 16 MB for more
complex applications.

In addition, Model
319SRX uses the same SRX
graphics subsystem used in
the HP 9000 Model 350SRX,
8255RX and 835SRX systems,
and is object-code compati-
ble with Model 350SRX. This

HP graphics subsystem otfers
1,280- by 1,024-pixel resolu-
tion on a 16-inch monitor.
The new workstation also
supports a complete range of
graphics-software libraries,
including Starbase (CGI-
based), Starbase Display List,
PHIGS and GKS.

Model 319SRX incor-
porates standard interfaces,
including the HP-IB (IEEE-
488) interface bus with di-
rect-memory-access (DMA)
support and disc access
RS-232C, and HP-Human In-
terface Link. In addition, it
supports ThinLan (IEEE-
802.3/Ethernet).

A standard system in-
cludes a 16-inch color mon-
itor, eight planes of frame-
buffer memory, 4 MB of
RAM, a 16-bit Z buffer strip,
keyboard and software
licenses to use HP-UX, NFS
and NS/ARPA.

Options include up to
24 planes of frame buffer
memory for greater color
selection and resolution, a
full 16-bit z buffer and a
19-inch color monitor. m
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Struggling to get HP data into Lotus?
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There is an easier way.

It should be simple. Extracting
corporate data from your HP3000
and downloading it to a Lotus™
spreadsheet is simple in theory. But
doing it is anything but simple.

Lotus users now have to exit the
spreadsheet program, log-on to the
HP, extract the records of interest
(usually with lengthy serial and
chained reads of the database), down-
load the records to the PC, import
them into Lotus, then modify the
existing spreadsheet format to accept
the incoming data. Simple in theory.
Slow and cumbersome in practice.

Introducing OMNIVIEW.
OMNIVIEW turns theory into reality.

With one simple Lotus function (e.g.
@ODXSUM), you can instantly select

the records of interest, sum them on
the HP, and import the total directly
into the designated spreadsheet cell.
With OMNIVIEW, users can access
corporate data instantly from within
Lotus 1-2-3.

Because OMNIVIEW is a Lotus Add-
in, users dssign spreadsheets using
familiar Lotus syntax. And because
OMNIVIEW. uses OMNIDEX, records
can be selected instantly, regard-
less of the database size. Summary
financial reports and sales forecasts
can now be prepared in a fraction

of the time it takes using currently
avallable products.

LOTUS 1-2-3 and OMNIVIEW. The
“definitive” financial report writer
for accounting systems on the HP.

™Lotus 1-2-3 Is a registered trademark of Lotus Development Corporation.

Dni Information Systems Corporation

910 Fifteenth Street, Suite 640
Denver, Colorado 80202

(303) 893-0335

In California: (415) 367-9696

In the midwest: (312) 505-1600
DISC Europe (UK): 0372-386838
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Collier-Jackson Offers
Systems For HP-PA

Native mode versions of Collier-Jackson
Inc’s financial accounting, human resource
and newspaper management systems are now
available for operation on all of HP’s Preci-
sion Architecture (HP-PA) systems. Collier-
Jackson plans to continue support for all
products across the entire HP 3000 product
family in Classic and Precision Architecture
native mode versions.

Collier-Jackson has served as a beta site
for the new architecture since July 1987,
which helped the company prepare for native
mode in time for HP’s market introduction
of the technology.

HP also has extended Collier-Jackson’s
beta testing period in order to test future
HP-PA operating system releases at the com-
pany’s corporate headquarters.

With the current Precision Architecture,
the vendor expects its software to perform
two to 10 times more efficiently.

Contact Collier-Jackson, 3707 West Cherry
St., Tampa, FL 33607; (813) 872-9990.
Circle 400 on reader card

IMF/1000 Enhanced
For HP 1000

Comsci Data Systems has announced an
enhancement of IMF/1000, its maintenance
software for HP's IMAGE/1000 database
system.

IMF/1000 pertorms online database
maintenance and disaster recovery on HP
1000 IMAGE-based systems, and is used ex-
tensively in manufacturing and industrial en-
vironments where system up-time is essen-
tial to plant operations.

With IMF/1000, database characteristics,
such as record size, field format and data
paths, can be modified without unloading
and then reloading the data. Additionally,
repairs to the database structure quickly can
be made after a disaster, such as a power
outage or a disc crash.

IMF/1000 can change database capacity,
locate and repair broken indexes, modify
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paths between datasets, modify fields and
change data characteristics. The IMF/1000
also restores linkages or pointers between
records in a damaged database.

The new version of IMF/1000, Version
3.0 ($2,500 — $5,000), features Quicklink,
which analyzes the database during normal
activity and determines the linkages that have
been damaged. Only the selected links are
repaired, restoring the database to full
integrity.
Contact Comsci Data Systems, P.O. Box
20101, Atlanta, GA 30325; (404) 352-3533.

Circle 399 on reader card

HP Creates New

Emulators/Analyzers

HP has combined its new HP 64700 emula-
tion technology with its logic analyzer on a
chip to create high-performance micropro-
cessor development tools for the TMS32020

and TMS320C25 digital signal processors
from Texas Instruments.

The new products are members of the
HP 64700 series emulators/analyzers. They
consist of standalone, in-circuit emulators
and emulation bus analyzers for TMS32020
and TMS320C25. Also available is a fully in-
tegrated 16-channel analyzer that functions
as a 100-MHz state analyzer and a 25-MHz
timing analyzer.

The tools are host-independent and can
be operated by most computer systems or a
basic terminal. Third-party compiler vendors
provide integrated high-level languages on
a variety of hosts. Special user interfaces are
available for IBM PCs and compatibles, in-
cluding the HP Vectra PC, and HP 9000
Series 300 technical workstations.
Contact the Hewlett-Packard sales office
listed in the white pages of your telephone
directory.

Circle 398 on reader card

HP provides terminal emulation for TMS32020/C25.
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NEW PRODUCTS

NEWPORT Moves Laser]et
Into Mainframe Market

Local Data Incorporated recently announced
NEWPORT, a miniaturized protocol con-
verter that plugs into the HP LaserJet Series
IT printer to provide direct connection with
IBM mainframe systems.

NEWPORT slips into the Optional I/O
slot found at the rear of the LaserJet Series
II and, for most applications, will operate
out-of-box. Host software doesn’t need
modification for immediate printing in IBM
3287 printer emulation mode. All LaserJet
features, including HP’s PCL, are accessible
via NTWPORT, using host commands.

NEWPORT is completely configurable
from the host for dynamic selection of printer
and interface parameters. User-configured
settings can be assigned to non-volatile
EEPROM memory for permanent storage.

NEWPORT ($895) is compatible with
the majority of IBM-supplied host software,
including MVS, VSE, VM, BTAM, VTAM,
CICS, IMS, TSO, CMS, JES/328X print
facility and VTAM printer support package.

Graphics printing is available through
user-developed host programs and a variety
of third-party host application software
packages, including SAS System (SAS Insti-
tute), CA-TELLAGRAF (Computer Associ-
ates) and MD-GRAFTEXT (Maersk Data
S/A). The maximum print speed of the Laser-
Jet Series II is available via NEWPORT in
both text and graphic modes.

NEWPORT will operate with any
IBM- or plug-compatible mainframe. A PC
program supplied with each NEWPORT
unit works with IBM PCs or compatibles
equipped with micro-to-mainframe file
transfer capability to provide rapid selection
of configuration parameters for NEWPORT
and LaserJet.

NEWPORT supports all LaserJet op-
tions including expanded memory and font
cartridges. Both serial and parallel ports can
be used with NEWPORT.

Contact Local Data Inc., 2771 Plaza Del
Amo, Torrance, CA 90503; (213) 320-7126.
Circle 396 on reader card

PathFinder Provides
Project Management

Hillary Software Incorporated has an-
nounced PathFinder, a project management
system for HP 3000 and 9000 Series 800
systems.

PathFinder, which provides a multiuser
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planning environment, has been in use for
over 10 years on HP 1000 and 9000 Series
200 and 300 systems. The product is
graphically oriented and menu driven. The
graphics interface is the same across all HP
platforms. The input and output produced
by a user running PathFinder in MPE, RTE
or HP-UX operating systems is identical.

PathFinder provides the ability to ac-
curately create “‘real-world” timetables and
schedules through mathematical manipula-
tion of Optimistic, Pessimistic and Best
Guess time estimations. It pinpoints poten-
tial trouble spots. Resulting GANTT
schedules stand up to expected delays.
Management decisions can be made to
resolve potential difficulties before they
actually occur.

PathFinder allows resource tracking
without overwhelming detail. Resource
leveling is done by the manager, not through
unproven and/or unknown algorithms. Path-
Finder supports all HP plotting devices.
Contact Hillary Software Inc., 309 Morris
Ave., Spring Lake, NJ 07762; (201) 974-8484;
outside NJ (800) 445-5279.

Circle 397 on reader card

NEWPORT provides IBM 3287 printer emulation

for the HP Laser]et series II printer.

Striped Lightning For
Shop Floor Management

Peripheral Software Concepts Incorporated
has introduced the Striped Lightning shop
floor management system for the HP 3000
Series 900.

The system features real-time data col-
lection modules that address time and attend-
ance, shop-floor labor collection, pre-payroll
processing, security access control, serialized
lot and inventory tracking and material con-
trol via portable data collection devices. The
products are designed to provide manage-
ment with a means to increase the overall
productivity of routine daily operations by
reducing errors and speeding up data entry.

Peripheral Software provides both the
hardware and software required to install a
data collection system. The system requires
minimal data processing experience and can
be phased in gradually, owing to the modular
design of the applications. All modules are
integrated using a common database.

Full documentation consisting of a sys-
tem users’ manual is included with each
system. A softwarc maintenance service is
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available on an annual basis and consists of
phone-in consulting assistance, program
warranty, documentation updates and prod-
uct enhancements.

The system supports various data col-
lection devices such as bar-code readers, laser
scanners, display terminals, voice response
systems, portable hand-held readers and
radio frequency devices.

Contact Peripheral Software Concepts Inc.,
600 Johnson Ave., Bohemia, NY 11716; (516)
563-7000.

Circle 395 on reader card

GALCON Controls
Multiple HP 3000s

Carolian Systems International Inc. recently
announced GALCON, a product that pro-
vides a unique solution to the operational dif-
ficulties experienced while managing multi-
ple HP 3000s.

GALCON gives you the power to
monitor and control system activity on any
HP 3000 from one central machine. It allows
you to examine operational messages and
issue and respond to the console commands
from any HP 3000, giving you the ability to
efficiently manage all your HP 3000s,
whether they’re local or remote, standalone
or networked.

Because centralization is now possible,
GALCON allows you to implement uniform
operating procedures and parameters
throughout a distributed HP 3000 environ-
ment. It also can be used to automate your
entire operations. GALCON can be pro-
grammed to respond automatically to any
console message and to interface with any
user program that’s external to GALCON.
This capability makes it possible to respond
to remote console messages without user
intervention.

Contact Carolian Systems International Inc.,
3397 American Dr., #5 Mississauga, Ontario
L4V 1T8; (416) 673-0400; FAX: (416)
673-7030.

Circle 394 on reader card

EEsof Introduces
Microwave Simulator

EEsof Inc. recently introduced OmniSys, a
new CAE program that simulates microwave
systems.

OmniSys utilizes component vendor
catalog data, internal component models and
external file component data to simulate
linear and nonlinear microwave systems in
the frequency domain, and linear control
loops in the frequency and time domains.

OmniSys addresses the needs of micro-
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EEsof’s OmniSys performs microwave system simulations for linear and non-linear

wave system engineers and model radios,
radars, EW systerns, receivers, transmitters,
RF/IF strips and feedback control loops,
allowing the user to observe system-response
simulations for swept frequency, swept
power, multitone intermodulation, noise
parameters, mixer spurious intermodulation,
link parameters and linear control loops.
Throughout the system, simulations of all
mismatch effects are included; a budget table
in a spreadsheet form also is available for
observation of system performance at inter-
nal nodes. System tuning and optimization
can be performed on many output parameter
options.

OmniSys files are compatible and di-
rectly supported by ANACAT, EEsof’s
computer-aided test program, EEsof’s circuit
simulators (Touchstone, Microwave SPICE,
Libra) and E-Syn, EEsof’s matching network
and filter synthesis program. The ability to
utilize these common data files allows the
user to achieve a top-down approach to
system design.

OmniSys ($12,000) is available on the
HP 9000 Series 300, IBM PCs and PC com-
patibles under MS-DOS and OS/2, Apollo,
Sun Microsystems and DEC VAX (fourth
quarter 1988).

microwave systems and subsystems.

Contact Donn Mutch, EEsof Inc., 5795
Lindero Canyon Rd., Westlake Village, CA
91362; (818) 991-7530.

Circle 392 on reader card

NEXPERT OBJECT Ported
To HP Workstations

Neuron Data has announced the availability
of NEXPERT OBJECT for the HP 9000
Series 300 and 800 technical workstations.

NEXPERT OBJECT is the first C-
based expert system shell to provide the open
architecture and graphical user interface re-
quired to build successful commercial
applications.

NEXPERT’s graphical user interface
provides pop-up menus, icons and point-
and-pick-style commands. It also provides
graphical browsing mechanisms and
graphical editors. Objects, rules and their
relationships are viewed graphically, pro-
viding users with a coherent view of the
knowledge base. NEXPERT’s graphical in-
terface integrates visual screens with the
reasoning process, making it easier to build,
visualize, browse, review and debug the rules,

Continued on page 86.
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Bering$ solution
series.

Bering introduces three new mem-

bers to its family of Hewlett-Packard
subsystems. Each of these products is
specifically tailored to meet today's
demanding storage needs.

The new EconoPac 5050, delivers
500MB of storage capacity, and ideal
solution for local area networking, or
any other large capacity requirement.

The TwinPac 11 offers removable
storage for security, expandibility,
exchangability, backup and archiving.

The all new 5% inch format means even
more convenience and continued
reliability.

And Bering’s new 2000MB Tape
backup subsystem can handle any back-
up need. State-of-the-art helical scan
technology ensures efficient, error free
backup.*

Bering’s products are 100% hardware
and software compatible with HP com-
puters using CS/80 and SS$/80 command
sets, including, HP9000 Series 200/300/
500, HP1000, and HP3000 computers.
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Also, each unit is protected by a one
year warranty.

Bering remains committed to high
quality and high performance at a
savings.

Call Bering’s sales department for
more information.

BERING

240 Hacienda Avenue
Campbell, CA 95008-6687
(408) 379-6900

Bering, EconoPac, and TwinPac 11 are trademarks of Mountain Computer, Inc
HP, HP1000, HP3000, and HPY00O Series 200,300,500 are trademarks of
Hewleu-Packard. ®©Mountain Computer, Inc. June 1988 Printed in USA,

*Product available for shipment 1/89




Bradmark and Tymlabs
have joined forces.

Meet Brad Tashenberg, President
of Bradmark Computer Systems,
and Morgan Jones, President of
Tymlabs Corporation. Bradmark's
DBGENERAL™ is the leading

database maintenance and man-

agement tool on the market today.

And Tymlabs is the company be-
hind BackPack!™ the high-speed
replacement for HP's SYSDUMP,
STORE, and DBSTORE that has
revolutionized system backup

since its introduction in 1985.

Brad and Morgan have just

agreed to make life a lot simpler
for thousands of IMAGE users.
They've decided to add the high-
speed, compressed backup tech-
nology of BackPack to
DBGENERAL, with a new
DBGENERAL module called
STORBASE™

Computer Systems Inc.

Buffalo
Cincinnati

Los Angeles (213) 432-7713

DBGENERAL and STORBASE are trademarks of
Bradmark Computer Systems, Inc.

Houston

A little bit of BackPack
in every byte.
STORBASE uses BackPack’s high-

speed file access and parallel pro-

cessing techniques to harness CPU
power normally unused during
store operations. So like BackPack,
STORBASE can reduce backup
time by up to 35% or more on
high-speed tape drives and 50% or
more on 1600 BPI models. What's
more, STORBASE applies Back-
Pack’s data compression algorithm
and uses its revolutionary tape for-
mat to cut tape requirements in
half. And unlike HP's DBSTORE,
STORBASE lets you back up all
your databases on a single tape or
tape set. (DBSTORE requires a
separate tape for each one.) The
ability to back up any number of
databases on one tape set further
reduces tape use and storage re-
quirements, while vastly simplifyv-
ing data center operations. And
because STORBASE resets the

“dirty bit” and updates the date

A \ B
' v | | I
= -

K DB X

4265 San Felipe Ave Australia 61 (02) 484 3979
Houston, TX 77027  Belgium 32 (056) 41 83 99
Belgium 32 03/237.79.06

(713) 621-2808
Fax (713) 621-1639 Canada  (613) 448-2333
(716) 689-6882 Denmark 45 (1) 822211

(513) 891-7867 France

33 (1) 45 88 88 30
Germany 49 089/6088-3077

and time stamp in the root file of
each database stored, it is fully
compatible with HP’s transaction
logging and recovery facilities. Just
as with DBSTORE, vou can start a
new log cycle after each backup.

If you're concerned about disas-
ter recovery and/or sharing data
with installations that don’t use
either STORBASE or BackPack,
vou'll be pleased to know that
STORBASE tapes can be restored
on any HP 3000, using the restore
module conveniently placed at the

front of each tape set.

The bottom line.

As a user of Bradmark’s
DBGENERAL product, vou can add
the STORBASE module for just
$1500 (less any multi-copy dis-
count earned). If, within one vear
after purchasing STORBASE, vou

decide vou would like to extend

Germany 49 06722/6046
Holland 31030-521114
Israel 972-3-413762
Malaysia 60-3-718 0820
Mexico 52 (5} 254-3274

Scandinavia 46 0910-364 80
UK 44 (0223) 460881
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the power of BackPack to all your
backup procedures, vou can pur-
chase BackPack from Bradmark,
receiving full credit for vour
STORBASE purchase toward the
price. With BackPack you can back
> all types of files, instead of just
databases. You can take advantage
of BackPack’s unique unattended

backup facility, which lets you

Morgan Jones
President
Tymlabs Corporation

store all your data in compressed
format to a disc file during the
night, then copy it off to tape the
next day. Other BackPack features
include support for backup on
multiple tape drives, integrated
SYSDUMP, automatic purge after

store, the ability to run batch re-

porting jobs concurrent with

Worldwide sales and support by HP 3000 specialists:

Tymlabs Corporation + 811 Barton Springs Road « Austin, Texas 78704 US.A. «
Wick Hill Associates Limited » 42A-44 High Street » Egham, Surrey, England TW20 9DP - 0784-38441 - Telex 268764

¢

backup, and many more.

Call the Bradmark office nearest
vou to purchase STORBASE.
are interested in BackPack and are
not currently using DBGENERAL,

If you

call Tymlabs.
When good people work
together, good things happen.

STORBASE. From Bradmark
and Tymlabs.
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Brad Tashenberg
President
Bradmark Computer Systems

(512) 478-0611 -« Telex 755820

Tymlabs-APPIC « 123 Rue de Petit-Vaux » 91360 Epinay sur Orge, France + (1) 64-54-87-37 - Telex 603409

BcsckF‘urk is a trademark of
Tymlabs Corporation.

Megatec Pty., Ltd. « 2 Brunswick Road » Mitcham 3132, Victoria, Australia » (03) 874-3633 » Telex 152692
Infosistemas Financieros S.A. de C.V. » Bahia de Guantanamo 79 + 11300 Mexico, D.F. » 254-3274 254-3284
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From The Historical Beginning
1o Current Design

RISC

[ By Larry Kemp ]

n February 1986, Hewlett-
Packard announced that
Reduced Instruction Set
Computer (RISC) architec-
ture would be the way of
the future for computer system development across all product lines. What was unique about
that announcement was that HP was the first major computer company to make a commitment
to RISC.

HP is certainly not alone in bringing RISC products to market. Other companies, Sun and
Pyramid to name just a few, have successfully created RISC-based products. HP is still the only
major computer company to have made the investment in a commercially oriented operating
system to accompany a RISC-based system. Other major computer companies are known to
have ongoing RISC investigations.

The primary emphasis of RISC architecture is an extreme improvement in the price-
performance ratio. A secondary effect is that RISC processors can be built using fewer com-
ponents than conventional designs. This results in substantially better reliability, a correspon-
ding reduction in maintenance costs and high performance delivered in conventional packag-
ing. RISC architecture extends the performance in conventional NMOS designs, resulting in single-
processor, high-end systems that fit into office environments.

The concepts behind RISC have been around for over a decade. Let’s take a look at RISC
architecture from historical beginnings to current RISC design and implementation.

ODAY’S CONVENTIONAL ARCHITECTURE is known as Complex Instruction Set Com-
puter, or CISC, architecture. In 1961, IBM set a standard for computer systems in creating
a rich and powerful instruction set in the IBM 360 series. That instruction set was car-
ried forward into what today includes the high-end IBM 3090 series and also the lower-end IBM
9370 series. The general concept of a rich and powerful instruction set is present in nearly all
popular middle to large size systems today. This includes both the HP 3000 and VAX architectures.
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The motivation behind complex instructions is that when
the number of instructions required to perform a given task
can be reduced, the performance will improve. For example,
a table search implemented in a single instruction should re-
quire less execution time than a number of simpler instruc-
tions. Substitution of a complex instruction for several simpler
instructions should reduce the number of instruction fetches
and decodes, and result in an overall reduction in the number
of cycles required to perform a given task.

Implementation of a large instruction set using hardwired
logic would have been prohibitively expensive, so the con~
cept of microprogrammed logic was created. In the
microprogrammed implementation, a small, high-speed con-
trol store is used to store machine primitive instructions. The
control program, or microcode, retrieves and executes the
complex external instruction set. The microprogram is, in ef-
fect, an interpreter for what are recognized as the macro
machine instructions.

RISC concepts began a decade after the advent of the IBM
360, during experiments involving demand paging and vir-
tual memory. The effectiveness of address translation logic and
main memory sizing is probabilistic. That is, virtual memory
relies on a probability that if an area of memory was accessed
once, it will be accessed again. The only way to estimate that
probability is by experimentation and measurement.

One experiment involved looking at an instruction trace
of a compiler execution on an IBM 370. As part of the analysis,
the researchers categorized instruction execution by type,
ranked by both execution frequency and time of execution.
The surprising fact that emerged was that, of the 300 plus in-
structions on the IBM 370, three simple instruction types were
responsible for 80 percent of the workload! These instruction
types include memory-to-register loads, register-to-memory
stores and transfer-of-control branches.

The instruction mix findings contradicted the basis of the

complex instruction set in two ways. First, a large cost com-
ponent of the system was in the creation of a large instruc-
tion set that was not fully utilized. Second, the three instruc-
tions that occupied most of the time were simple rather than
complex. A direct, hardwired implementation of those instruc-
tions would be faster than a microcoded interpreter approach.

HP Labs conducted further research on instruction mixes.
Figure 1 shows a set of experiments conducted on an Amdahl
470, a system with an IBM 370 instruction set. With the ex-
ception of floating point operations, the 80 percent mix ap-
plies across both commercial and scientific applications. We
conducted a similar set of experiments on the HP 3000, find-
ing similar results.

The basic premise of RISC is to create a set of simple,
hardwired instructions and simulate the complex instructions
with a stream of simple instructions. The hope, of course, is
that simulation of the complex instructions will not adversely
affect the mix.

Another of the surprises in CISC analysis is that in many
cases the complex instruction microprogrammed instructions
take longer to execute than their simpler instruction stream
counterparts. For example, the IBM 370 instruction to store
multiple registers actually would execute faster as a series of
store instructions when four or fewer registers were stored.
This is true 40 percent of the time.

An even greater example of instruction inefficiency in-
volves the character movement instructions on the IBM 370.
The advantage in this class of instructions is movement of a

large amount of data in a single instruction. The tradeoff is
setup time for an instruction (i.e., analyzing whether the source
and destination operands start and stop are word boundaries,
whether the operands overlap, and so forth).

In our measurements we found that most of the time the
actual character transfer count was very small, making the
tradeoff a bad one. Figure 2 shows the results for short move

Instruction COBOL FORTRAN PASCAL
Branch 15.3% 21.4% 18.4%
Logical Operations 5.6 4.3 9.9
Load/Store 15.5 d2.7 54.0
Storage-Storage Move 52.4 3.0 3.8
Integer Math 2.3 93 7.0
Floating Point Math 0.0 27.4 6.8
Decimal Math 59 0.0 0.0
Other 3.0 1.9 0.1

Distribution of IBM 370 instructions by time.
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operations. Very similar results were found for long move
operations. A series of load and store operations would be
more efficient for nearly all cases.

A simpler instruction series can be more efficient than a
complex instruction alternative when intelligence can be
moved to compile time, rather than microcode execution time.
Decisions such as how many registers are to be stored or
whether the operands are word aligned can be made prior to
execution. The end result is that substituting simple instruc-
tion streams for complex instructions does not adversely af-
tect the instruction mix observed in Figure 1.

The final motivating RISC factor was the advent of cache
memory, specifically instruction set caches. The advent of
cache made it possible to fetch an instruction in a single cycle.
This made it possible to execute macro machine instructions
at the same rate as microcode instructions.

Out of this research came the basics of RISC: Implement
a set of simple instructions directly in hardware and use com-
piler intelligence to produce the optimal instruction path.

A not widely publicized research effort at IBM is credited
with the first RISC designs. In 1975, that project produced a
computer known as the IBM 801. That system had a perform-
ance of 10 MIPS, which was quite surprising considering that
the high-end mainframe of the time, the IBM 370/168, had a
performance of 2.4 MIPS. And the system under development,
the IBM 3033, was projected to have a performance of 5 MIPS.
By any scaling of technology, a prototype system of that speed
was hard to overlook.

The next step in development was a project at the Univer-

sity of California at Berkeley, which produced a computer
called RISC I. Three factors were significant about that
development. First, the results were published to the outside
world. The Berkeley project essentially defined the RISC ar-
chitecture. Second, Patterson and his group of students man-
aged to create their working prototype in two academic
quarters, a significant step forward in engineering productivity.
And third, RISC I was a single chip implementation.

The fact that a RISC implementation requires fewer cir-
cuits means that more of the system can be packed into fewer
components. The benefits include cost, reliability and speed.
Cost and reliability simply are a matter of fewer components.
The performance benefits result from being able to execute
more functions on-chip. The Berkeley system, for example,
put a large register file on the chip to avoid memory accesses.
Other implementations might include virtual address transla-
tion logic on the same processor chip and perhaps even an on-
chip memory cache.

HE ORIGINAL BERKELEY SYSTEM contained 31 in-
structions, hence the “‘reduced” adjective as part of
the RISC acronym. RISC has evolved since then such
that a small number of instructions is not necessarily part of
the definition, but rather instructions that are simple in nature
are certainly part of the definition.
A simple definition of RISC is that all instructions fall into
one of the following two categories:
W Register-to-register _instructions. These instructions can be of any
Sfunctional type, including arithmetic, character or bit manipulation,

Short Move (MVC, MVZ, etc.) Operations
IBM 370 Instructions

Percentage of Operations

50T
407 1
30T 1

L .
20T 1
10 d
0 [ = _l

1-2 3-4 5-8 9-16 17-32 33-79 80 >80
Bytes Moved
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WHaAT HP, INDEPENDENT CoNsUuLTANTS AND Users ARE SavinGg ABouT
Memory Usage AnD Hppa

"HPPA Performance is intended (o "This (HPPA) architecture uses "Unlike earlier operating systems,
scale directly with respect to memory a lot more than (classic) both MPE/XL and HP-UX can
processor speed, main memory MPE machines. You just replace K take advantage of large amounts of
availability, and workload." (for kilobyte) with M (for memory. Even at 128 MB and
- HP Journal megabyte). A lot of customers can beyond, rather than reach a peak,
December 1987 easily make use of 128 MB on the performance continues to improve."
system." - Steve Cooper
"Buy enough memory... The Co-Author of Beyond RISC

amount of system memory has a
direct and dramatic impact on the
Series 950’s performance."

-Bill Gates

MIS Director, Long’s Drugs

The HP Chronicle, March 1988

UNLEASH THE POWER

SERIES 950 MEMORY

SERIES 850S MEMORY

IMMEDIATE DELIVERY

415°960°-1010
KELLY

COMPUTER SYSTEMS
1101 SAN ANTONIO ROAD
MOUNTAIN VIEW, CA 94043
FAX 415-960-3474
TELEX 4931648 KELLYUI
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or comparison, but they must execute in a single processor cycle.

W Single word memory access instructions. Access to memory is always
performed between a register to or from a single word of memory. This
includes load and store instructions, but does not exclude more
manipulative instructions such as load byte.

RISC implementations have a set of performance goals.
These are goals in the sense that achieving them results in the
optimum performance. These goals are:

B Execute an instruction every cycle.
m Optimize the instruction set to keep the cycle time short while still
maintaining sufficient functionality.

Current RISC implementations use a variety of features
to achieve these goals. RISC uses a pipeline to optimize the in-
struction execution rate, register load/store scheduling to
minimize pipeline interlocks, a large number of registers to
minimize the number of memory accesses, delayed branch ex-
ecution to maximize the efficiency of branch instructions, and
instruction primitives to keep the cycle time short, but still
allow the execution of more complex operations.

LL CURRENT RISC IMPLEMENTATIONS, and actually

most high-performance computer systems, use a

technique called pipelining to achieve speed. The con-
cept behind pipelining is that an instruction can be broken into
multiple stages with each stage being processed by an indepen-
dent piece of logic.

In the HP 3000 Series 930 implementation, the three stages
are instruction fetch and decode, execution and an optional
memory access. Since these three stages operate independently,
they all can operate concurrently. This allows multiple instruc-
tions to execute in parallel. In the case of the HP 3000 Series
930, three instructions execute concurrently. A diagram of this
operation is shown in Figure 3.

The difference between the RISC pipeline and conven-
tional CISC pipelines is that it becomes possible to keep all
stages of the pipe constantly busy. That is, it becomes possi-
ble to execute an instruction per cycle, or at least approach
that rate. The reason is that all instructions contain the same
number of equal length stages. This is contrasted against a
CISC where a single-cycle instruction fetch might be over-
lapped against a multiple-cycle execution.

In all pipeline logic there must be some interlock logic
to prevent conflicting instructions from executing concur-
rently. For example, if one instruction loads a register while
the next instruction uses the results for arithmetic, a pipeline
interlock must take place to prevent the arithmetic instruc-
tion from executing before the load is complete. In a RISC im-
plementation the interlock mechanism is simplified by
associating a lock with each register. This is contrasted against
a complex CISC interlock where any two complex memory
reference instructions can conflict.

It should be obvious that in conventional manual assembly
language coding a reasonably large number of interlocks will

occur. Use of a register is nearly always immediately preceded -
by a register load in conventional coding.

The solution to this problem is to separate the register
access from the use of the register. This technique is known
as register scheduling (see Figure 4).

In this example, the load of register four is moved two
instructions prior so that it overlaps with a non-conflicting,
register-to-register instruction. By the time the use of register
four occurs, the register already should have been loaded. Ef-
fective scheduling should minimize pipeline interlocks due to
load and store operations.

Manual assembly language coding in this fashion is dif-
ficult at best. This type of optimization is best done by com-
pilers. A somewhat early implementation at Stanford ex-
perimented with leaving the entire pipeline interlock up to the
compiler. That is, all conflicts would be resolved at compile
time. The compiler would insert extra instructions when it
predicted a conflict. This mechanism allowed the building of
a processor with even simpler logic.

The HP Precision Architecture system is implemented
with a hardware register interlock. Scheduling is left as an op-
timization stage of the compiler code generator. The obvious
advantage of this technique is that optimization is optional.
But a second issue is that in contrast to the Stanford implemen-
tation, the speed of a memory fetch now can be variable.
Specifically, a memory access that hits cache memory, the stan-
dard case, happens in one cycle and requires an instruction
separation of one cycle. The occasional access that misses the
cache can take longer than one cycle.

N UNFORTUNATE FACT of the original measure-

ments on instruction mixes showed that half of the

time was consumed in memory accesses. All RISC
implementations attempt to decrease the number of memory
accesses by increasing the number of registers. Thirty-two
registers seems to be the agreed upon number that decreases
the number of times a register must be redundantly loaded,
but also minimizes the penalty due to storing and restoring
registers on procedure calls. The number 32 is an increase from
conventional implementations of eight and 16 registers.

As the number of registers increases, so does the time to
save registers during procedure entry. The Berkeley RISC I
project addressed this problem by implementing what it called
register windows (see Figure 5).

In the RISC I implementation, a sliding window of 32
registers is assigned to a procedure. Arguments passed to a
procedure are passed via the low order registers. Arguments
to the called procedure are passed in high order registers. The
mid-range registers are working registers for the executing
procedure. As one procedure calls another, the window of
working registers slides forward so the caller arguments
become the callee arguments. A small set of registers at the
base of the register set is always shared.
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As a child, you mastered the skills necessary to

b}
use t

e most sophisticated graphics

programming tool kit in the world.

Remember your childhood days.
Building things was so simple.

A few basic tools and a little
imaginative spark and you could
accomplish just about anything.

If only building complex custom
graphics applications was as easy.

With FIGARO it is. FIGARO is the
enhanced PHIGS graphics programming
tool kit so sophisticated, using it is almost

child’s play.

> Serious tools designed

& ¢+" for serious tinkering.

Programming custom
graphics applications is serious business.
Tinkering with each little detail takes
time. The last thing you need is to have
your graphics tool kit fall short. Causing
bottlenecks. Or unexpected delays.

Another setback you'd prefer to avoid
is having to start from scratch each time
you make a change.

FIGARO gives you production power
and design flexibility. A complete
modeling system makes it easy to
generate complex 3D models. Build an
engine or create a molecular model.
Then run the engine. Or fuse two
molecules.

And FIGARO'’s hierarchical data base
structure allows you to build inter-
dependent components, yet edit and
make changes independently. Selectively
highlighting. Choosing multiple views.

And displaying them simultaneously.
Edit your data base and FIGARO will
update your image. Rapidly. With ease.
FIGARO offers unequaled performance
and infinite freedom. Simple solutions.
Serious possibilities.

Uncompromising across

the board.

In the infantile days of graphics
programming, device-independence
meant compromised performance.

Well, the graphics tool kit has
grown up.

FIGARO is designed to maximize
your programming potential at no
expense to performance or
speed. Regardless of which major
platform you're currently using.

As we've said before, FIGARO is
designed so that getting up to speed
with your platform requires minimal
effort. But the true beauty here is,
transferring that knowledge over to
another platform doesn’t require any.

Just like riding a bike.

Be it Hewlett Packard, Silicon
Graphics, Sun Microsystem, Prime,
Tektronix, Apollo, DEC or IBM, you need
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The benefit of the RISC I approach is that procedure call-
ing is optimized with respect to register saving and restoring.
This offsets the penalty of increasing the working register
count. The disadvantage of the RISC I approach is the larger
amount of circuitry required to implement the register set. The
HP Precision Architecture implementation, for example, opted
for reduced processor logic rather than register windowing.

HE ORIGINAL INSTRUCTION MIX measurements also
showed that nearly a third of the time was consumed
in executing branch instructions. Conventional branch
instructions have a particularly bad effect on the pipeline.
Specifically, the next instruction already has been fetched and
perhaps decoded by the time the branch instruction is recog-
nized. Yet the execution of the branch instruction will change
the instruction counter to some place other than the next in-
struction in the pipeline. In effect, a conventional branch in-

struction nullifies the pipeline.

The RISC solution is called delayed branching. In this ap-
proach, the instruction after the branch does execute, in spite
of the branch. To achieve optimal performance, the compiler
rearranges instructions so that one of the prior instructions
is moved to the instruction following the branch (see Figure 6).

As with load/store scheduling, this type of coding is not
natural to the assembly language programmer, but it easily
is implemented in a compiler.

The delayed branch technique eliminates wasted instruc-
tion fetches due to branch instructions. Delayed branch,
together with load/store scheduling, keeps the pipeline con-
stantly busy.

GOAL OF AN EFFICIENT RISC instruction set is to
create simple enough instructions so that the execu-

tion phase of an instruction is short, but powerful

Pipeline Operation

fetch exec Id/st

| fetch | exec | 1dist |

[ fetch | exec | Iasst |

Keeping the Pipe Busy: Scheduled Load/Stores

normal coding

pipeline interlock occurs

AR 23 - | D 4,L0C2

ST 3,LOC1 AR 23

LD 4,L0C2 ST 3,L0C2
> AR 34 AR 34

with scheduling
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enough so that non-simple tasks do not require excessive ex~
ecution time by overly simple instructions.

One interesting example is the multiply mechanism. A
multiply operation can be simulated by a series of additions.
This, of course, is time consuming. An alternative is to have
a multiply instruction. Because a multiplier takes longer than
an adder, the clock cycle must be elongated. Effectively, in ex-
change for fast multiply operations, the simpler operations run
slower.

The choice made by the HP Precision Architecture group
was to implement a primitive that could be used in place of
most multiply operations. Their observation was that most
multiplications are performed with one of the operands be-
ing a small range constant. In fact, over 95 percent of their
observations showed that the small operand was less than 1023.

Based on that fact, they mixed a shift and an add opera-
tion together, which allows single cycle multiplication by con-
stant values of three, five or nine, or any power of two. By
combining a series of these instructions, multiplications by

constants of less than 1,023 can be performed in five instruc-
tions or less. Multiplication of larger values or unknown
register contents can be made in 20 cycles or less.

This type of compromise allows both short instruction
execution cycles and power within an instruction set. Similar
types of optimizations were made in the HP Precision Ar-
chitecture instruction set for division and decimal arithmetic.

RISC Today And Tomorrow

HE RISC PRODUCTS of today are significantly more

general and perhaps more practical than the pioneer-

ing RISC developments. The early RISC I implemen-

tation contained 31 instruction types while the HP Precision

Architecture implementation contains 140 instructions. The

additional instructions increase the instruction set power while
still conforming to the RISC specifications.

The HP Precision Architecture implementation deviated

Reducing Memory Accesses: Register Windows

Physical Registers

Logical Registers

liy

I T 1
Procedure A Procedure B etc.
m r3t r31
parms
local local
arms
r10 s r10
Wi ™ giova
oba oba
0 ) ol3

Keeping the Pipeline Busy: Delayed Branch

AR 34 AR 34
ST 300 BR LOC2
BR LOC2 L = gr3l0c
delay slot
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from RISC principles by the addition of a floating point
coprocessor. The addition of a coprocessor was a practicality.
It allows the system to address a measured performance need
without disturbing the RISC principles of the main processor
logic.

What is characteristically different about RISC design is
the emphasis on measurement. All RISC implementations are
based on optimizing the system based on actual use. As should
be expected, the end products of RISC live up to the calculated
performance.

The end products of RISC architecture within Hewlett-
Packard are the HP 3000 Series 900 and HP 9000 Series 800 com-~
puter families. A side effect of RISC architecture is that the in-
struction set is not tailored to an application. That is, the in-
struction set is inherently generalized. This allows use of the
same processor for both commercial and scientific applications.

These products enjoy price performance ratios that are
significantly better than their competition on conventional
CISC architectures. The HP 3000 Series 935 probably best
characterizes the comparison. It has a MIPS rating of 6.0 and
a list price of $150,000. This is less than a third of the cost of

systems of comparable performance in the industry. Further-
more, a system complete with disc and tape drives fits into
a cabinet that is not much larger than a four-drawer file
cabinet.

Current implementations of RISC architecture have
significant future growth potential. There is still room for
significant increases in performance using NMOS technology.
Likewise, there are still ECL implementations to come. Single-
processor performance improvements are possible for years
into the future using conventional technologies and
multiprocessor implementations.

What is probably a larger question is, what will happen
to the currently successful CISC systems? There is an obviously
large investment in the hardware and software of the current
systems, but it is probably a matter of time until competitive
pressures move the market into RISC. —Larry Kemp is a systems
consultant at Hewlett-Packard, Bellevue, Washington.
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The Promise Of
MPE/XL

Part |

A

Learning Its Strengths And Weaknesses And How
To Work Around Some Of Those Weaknesses

A 4

n 1983, I wrote a paper called “MPE Programming”

(presented at the Interex Montreal conference), which

showed how you could do some remarkable things with

MPE alone, without the aid of a custom-written pro-

gram. MPE programming was the art of writing system
programs entirely in the “language” of CI commands (possibly
with some help from standard, HP-supplied utilities).

The main advantages of MPE programming were ease of
writing and ease of maintenance. The idea was that a couple
of dozen MPE commands in a job stream were easier to deal
with than a custom-made SPL or COBOL program, especially
since, when you write a program, you’ll always have to keep
track not just of the job stream, but also the program’s source
and object files.

UNIX, incidentally, has a very powerful “Command In-
terpreter Programming” facility (such programs are called
“shell scripts”); UNIX users often write many shell scripts to
do things that otherwise would require some rather cumber-
some C or PASCAL system programs.

Unfortunately, MPE/V (and earlier MPE versions) were not
really designed for any sort of sophisticated MPE program-
ming. Many of the tricks I showed in my original paper
bordered, I must admit, on the perverse. For instance, to find
out if you’re in job mode or session mode (without writing
a program that calls WHO), I suggested you execute the
:RESUME command.

Why the :RESUME command, of all things? Well (almost
by accident), the :RESUME command
returns one error condition if done in

[By Eugene Volokh]

a job and another if done in a session (but not in break). We
then could ignore completely the actual function of the
:RESUME command and look only at its “‘side effect” — the
value of the CIERROR JCW, which told us whether we were
in a job or session.

Similarly, to see if a file existed, we’d do a :LISTF ;$NULL
of it. This was not because we wanted to see information about
this file (if we did, we wouldn’t put on the ;$NULL). Rather,
we wanted to see if the :LISTF succeeded or failed. If it failed
with a CIERROR 907, this meant that the file didn’t exist; if
it succeeded, the file did exist.

MPE/XL was intended to make many of these things a lot
simpler to do. Instead of weird, indirect techniques,
mechanisms would be provided for easily getting environment
information (your logon mode, etc.), file information (does
a file exist?) and so on. Seemingly, using UNIX as a prototype
(in spirit if not always in detail), MPE/XL sought to make MPE
programming a straightforward proposition.

To a large extent, Hewlett-Packard succeeded. MPE/XL has
a number of new commands and features that let you do much
more powerful things from the Command Interpreter. In some
ways, though, some of the features seem at first glance to be
more powerful than they really are, and quite a few things that
you’d like to do remain tantalizingly out of your reach.

In the process of converting my MPEX/3000 and SECURITY/
3000 products to MPE/XL — and in the process of implement-
ing most of the MPE/XL user interface features in the MPE/V
version of MPEX (and in SECURITY/
3000’s STREAMX module), usable by
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“classic HP 3000 users — I learned a good deal about the new
MPE/XL features, their strengths and their weaknesses, and I'll
share them with you here and in upcoming issues.

The New Features Of MPE/XL

HERE ARE SEVERAL NEW MPE programming-related

features of MPE/XL. First, MPE/XL supports

VARIABLES. Think of them as JCWs that can have
string values as well as integer values. (Actually, they can have
boolean and 32-bit integer values, too.) For example:

:SETVAR FNAME “FOQO.DATA.PROD”

MPE/XL predefines some variables to values such as your
user name, your account name, your capabilities, etc.; for
example:

:SHOWVAR @
HPACCOUNT = VESOFT
HPDATEF = TUE, FEB 9, 1988
HPGROUP = DEV
HPINPRI = 8
HPINTERACTIVE = TRUE
HPJOBCOUNT = 2
HPJOBLIMIT = 2
HPJOBFENCE = 7
HPJOBNAME = EUGENE
HPJOBNUM = 268
HPJOBTYPE = $
HPLDEVIN = 20

MPE/XL lets you SUBSTITUTE the values of variables (and
even EXPRESSIONS involving the variables) into MPE com-
mands — just as you always could substitute the values of
UDC parameters; for example:

:SETVAR FNAME “FOO.DATA.PROD”
:PURGE !'FNAME

1s equivalent to:
:PURGE FOO.DATA.PROD
Then you also could say:
:BUILD !FNAME;DISC = ![100*NUMUSERS + 25];REC = -64,,F ASCII

to build a new FOO.DATA.PROD file with room for
100*NUMUSERS + 25 records (presumably NUMUSERS is an in-

teger variable previously set with a :SETVAR).

As shown in the above example, MPE/XL lets you use EX-~
PRESSIONS during variable substitution in the :SETVAR com-
mand, :IF command, and the new :WHILE and :CALC com-
mands. A few examples are:

:SETVAR EXPECTEDFLIMIT 100*xNUMUSERS + 25
:SETVAR FNAME “S” + MODULENAME + ”.PUB.SYS”
:SETVAR MODULENAME STR(FNAME,2,POS(‘”,FNAME)-2)
:IF HPACCOUNT < >“SYS” THEN
:IF POS(*“*SM”,HPUSERCAPF) =0 THEN

< < user doesn’t have SM > >

As you can see, the expressions can involve either numbers
or strings, and a number of useful string operators have been
defined, such as: )

W + fo concatenate strings,

W STR to extract substrings,

W POS to find the position of one string in another,
B UPS to upshift a string

and many others.

Perhaps the most useful of the defined operators is FINFO,
which takes a filename and an option number and returns a
piece of information about that file:

FINFO(filename,0) = TRUE if file exists, FALSE if it doesn’t
FINFO(filename,1) = string with fully-qualified filename
FINFO(filename,4) = string containing file’s creator
FINFO(filename,8) = file’s creation date, formatted string
FINFO(filename,-8) = file’s creation date, integer format
FINFO(filename,9) = file’s string filecode (e.g., “EDTCT”)
FINFO(filename,-9) = file’s integer filecode (e.g., 1052) and
much more.

For example, to check if a file exists, you can type:
:IF FINFO(‘"MYFILE’,0) THEN

To check if a file is more than 90 percent full, you might
enter:

:IF FINFO('MYFILE’, 19) > = FINFO("MYFILE’ 12)*9/10 THEN

FINFO mode 19 gets you the EOF; FINFO mode 12 gets
you the FLIMIT. (The mode numbers are taken from the
FLABELINFO intrinsic. One of the weaknesses of FINFO is that
you have to remember these silly item numbers.)

Commands have been added to OUTPUT and INPUT data:

:ECHO NOW WE’LL ASK YOU FOR A FILENAME.

AUGUST 1988
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:INPUT ENAME; PROMPT=‘‘Please enter the filename:”
:ECHO FNAME = IFNAME, FLIMIT = ![FINFO(ENAME, 12)]

The :INPUT command even can have a timeout (wait for
no more than X seconds) option.

In addition to MPE/V control structures like :IF, :ELSE and
:ENDIF, MPE/XL implements the :WHILE / :ENDWHILE con-
struct; for example:

SETJCW I = 295
“WHILE I < 314

: ABORTJOB #]1I
: SETJCW I = I+1
ENDWHILE

Instead of setting up UDCs, you can set up COMMAND
FILES. If you want to define a command called S that does a
:SHOWJOB, you can build a file called SPUB.SYS that contains
the lines:

PARM WHAT="“"
SHOWJOB JOB = @' WHAT

Now, whenever you type :S J, for example, MPE/XL will
execute the fil SPUB.SYS passing “J” to it as a parameter; same
as a UDC, but no need to :SETCATALOG.

Actually, whenever you type a command (like S in the
example above) that isn’t a normal MPE command, MPE/XL
doesn’t just check for it in PUB.SYS. Instead, it looks at the
variable (remember those?) called HPPATH and tries to find the
file in the groups listed in the variable.

By default, HPPATH is set to:

IHPGROUP,PUB,PUB.SYS

This means, “first look in ITHPGROUP (i.e., your group), then
in the PUB group (of your own account) and then in PUB.SYS.”
You can change HPPATH to tell MPE/XL to look in UTIL.SYS,
PUBVESOFT, PUBTELESUP, etc. Note that UDCs and built-
in MPE commands take precedence — the HPPATH groups are
searched only if the command you typed isn’t a UDC or a
built-in MPE command.

In addition to letting you execute command files by just
entering their names, you also can run a program just by enter-
ing its name (IMPLIED RUN). If you say :SPOOK, MPE/XL will
search the groups specified in HPPATH. If the first file it finds
is SPOOK.PUB.SYS (a program file), it’ll run it just as if you’d
said:

:RUN SPOOK.PUB.SYS

Similarly, to run a program in your own group, you can

say :MYPROG and MPE/XL automatically will supply the :RUN
(remember, MPE/XL will look in HPPATH to determine which
groups it should search — by default, your group is one of
them). If you say:

:MYPROG “BANANA”5

it’ll run MYPROG with INFO =*“BANANA” and PARM =5 (other

:RUN command parameters are not available). The quotes

around BANANA can be omitted, but only if the INFO = string

doesn’t include commas, semicolons, equal signs or blanks!
Finally, a few odds and ends:

® The :CALC command works as a general-purpose integer and string

calculator.

® The :RETURN command lets you easily exit a UDC or a command

file.

m Users now can redefine their own prompt by setting the

HPPROMPT variable.

® :SETCATALOG lets you add a new UDC file (or remove one)

without retyping the names of all the other UDC files (which is cumber-

some and risks accidentally unsetting an important file).

W You can :REDO not just the last command, but one of the last 20

commands (or even more than 20 if you so choose). This actually is

a very powerful tool — I'm only including it in “odds and ends” because

it’s not directly relevant to MPE/XL programming.

The Benefits Of MPE/XL

NE EXAMPLE IN MY original “MPE Programming”
paper involved a UDC finding out whether it’s be~
ing executed in a session or in a job. This might,
for instance, be a logon UDC that you use to set your func-
tion keys — it outputs a whole bunch of escape sequences,
which you want to see when you’re online, but which only
will garble your printout if printed in a job.
In MPE/V, if you recall, checking job/session mode was
done this way:

SOFTKEYSINIT < < the logon UDC name > >
OPTION LOGON
SETJCW CIERROR=0
CONTINUE
RESUME
IF CIERROR < >978 THEN
< < initialize the softkeys > >
ENDIF

Very straightforward, isn’t it? The :RESUME command,
of course, is not used for :RESUMEing at all; rather, we count
on it to generate an error condition — error 978 if in batch,
but a different error (warning 1686) if online.
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MPE/XL makes this laughably simple:

SOFTKEYSINIT
OPTION LOGON
IF HPINTERACTIVE THEN
< < initialize the softkeys > >
ENDIF

Essentially, MPE/XL automatically presets some variables
to interesting values — HPINTERACTIVE, HPLDEVIN (your
terminal number), HPUSER (your logon user id), etc. This pro-
cess actually started in MPE/V with the HPYEAR, HPMONTH,
HPDATE, HPDAY, HPHOUR and HPMINUTE JCWs, but MPE/XL
has added a lot of new and useful ones.

Some additional practical applications are readily apparent
and others (the best kind) aren’t. For instance, a really nice
typing-saver is:

:NEWUSER JACK;CAP = 'HPUSERCAPF

“HPUSERCAPF” stands for ‘“USER CAPabilities, For-
matted.” It’s a STRING variable that indicates which capabilities
you currently have; e.g., “AM,AL,GL,ND,SFPH,DS,IA,BA”. The
“1”” before the “HPUSERCAPF” works much as it would before
a UDC parameter: It tells MPE to substitute the VALUE of the
HPUSERCAPF variable in place of its name.

Thus, the command might end up being:

:NEWUSER JACK;CAP = AM,AL,GL,ND,SF,PH,DS,IA,BA

You didn’t have to type in all of those capabilities. The
IHPUSERCAPF automatically put in all the ones you have. You
might even say:

:NEWUSER JACK;CAP = ![HPUSERCAPF-“AM,"]

Entering ![xxx] tells MPE, “‘Evaluate the expression xxx
and substitute its result.” Subtracting two strings in MPE/XL
removes the first occurrence of the second string from the first.
Thus, the :NEWUSER command becomes:

:NEWUSER JACK;CAP =AL,GL,ND,SF,PH,DS,IA,BA
since “AM,AL,GL,ND,SF,PH,DS,JA,BA”-“AM,” is:
“ALGL,...,.BA”.

Another nice example is:

:FILE SYSLIST=BK!HPYEAR'HPMONTH!HPDATE,NEW;DEV
=DISC;SAVE

:STORE @.@.@; *T

This will do a system backup and send the listing to a disc
file identified by the backup date. Thus, you can keep many of
your backup listings online (so you easily can tell which tape
set and reel number a file was on); each one will be stored
in its own file. For instance, on November 20, 1988, the above
commands will be executed as:

:FILE SYSLIST=BK881120,NEW;DEV =DISC;SAVE
:STORE @.@.@; *T

Unfortunately, it’s not quite this simple. What if we do
the :FILE SYSLIST= on January 21? Then, we’'d get:

:FILE SYSLIST=BK88121;...

— not quite what we want, since it easily could stand for
December 1.

We'd like the month and day to be zero-padded so the
file names will be more comprehensible and a :LISTF will show
them in the right order (i.e., not show BK88121 after BK881105).
Try this example:

:FILE SYSLIST=BK![10000*HPYEAR + 100xHPMONTH + HPDATE];...

Instead of substituting the month and the day directly, we
calculate the value 10000*HPYEAR +100*HPMONTH +
HPDATE. Since this is arithmetic, not textual substitution,
“zero-padding” will occur. January 21, 1988, will yield 880121;
April 9, 1988, will yield 880409. Then we textually substitute
the resulting value into the :FILE equation:

:FILE SYSLIST=BK880121;...

Even the additional power of MPE/XL doesn’t remove the need
for a little ingenuity.
Finally, one more useful UDC:

HIPRI JOBNUM

ALTJOB #]JJOBNUM;INPRI = 14
SETVAR OLDJOBLIMIT HPJOBLIMIT
LIMIT !(HPJOBCOUNT+ 1]

LIMIT !OLDJOBLIMIT

DELETEVAR OLDJOBLIMIT

When you :STREAM a job and find it at the bottom of
the WAIT queue, you want it to execute, but you don’t want
to let any of the other WAITing jobs through. This UDC:

m Alters the job to input priority 14 (the highest priority possible).
W Saves the old job limit (indicated by the built-in variable
HPJOBLIMIT) in an MPE/XL variable (OLDJOBLIMIT).
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w Sets the job limit to HPJOBCOUNT — the number of currently ex-
ecuting jobs — plus 1, letting the topmost WAITing job (the one you
just :ALTJOBed) through. 7
w Sets the job limit back to what it was before.
® Just for cleanliness, deletes the OLDJOBLIMIT variable.

The one problem I can see is that the UDC expects only
a job NUMBER, not the leading “#”. If a user types:

HIPRI #]123
then the first line will be:
ALTJOB #]#]123;INPRI = 14

MPE won’t like this much. We'd like to let the user type
either:

HIPRI 123
or:
HIPRI #123

whichever he prefers.
The solution is again fairly simple, taking advantage of
MPE/XL’s provisions for strings and string operators:

HIPRI JOBNUM
IF UPS(LFT(“/JOBNUM”,2)) = "#]” THEN
ALTJOB [JOBNUM;INPRI = 14
ELSE
ALTJOB #]JOBNUM;INPRI = 14
ENDIF
SETVAR OLDJOBLIMIT HPJOBLIMIT
LIMIT ![HPJOBCOUNT+ 1]
LIMIT !OLDJOBLIMIT
DELETEVAR OLDJOBLIMIT

The key here is the :IF expression. It extracts the leftmost
two characters of the string containing JOBNUM (LFT
(“JOBNUM"2)), upshifts them (UPS(LFT(“JOBNUM",2))) and
then compares them against “#]”. If the characters are equal
to “#]”, then we just do an :ALTJOB [JOBNUM. If the characters
are something else (presumably the start of the job number),
then we insert a #] in front of them.

Obtaining File Information

NE OF THE MOST VALUABLE new features of the

MPE/XL CI is the ability to obtain file information.

Remember the old MPE trick of finding out if a file
exists or not?

SETJCW CIERROR =0
CONTINUE
LISTF MYFILE;$NULL
IF CIERROR =907 THEN

< < file doesn’t exist > >
ELSE

< < file exists > >
ENDIF

Again, what we’re doing here is executing a command
(:LISTF) not for its main purpose, but rather for a side effect.
If we give :LISTF a file that doesn’t exist, it’ll set the CIER-
ROR JCW to 907; if the file exists, CIERROR will remain 0.

MPE/XL is much more straightforward:

IF FINFO(‘MYFILE’,0) THEN
< < file exists > >
ELSE
< < file doesn’t exist > >
ENDIF

The FINFO function returns information about the file
whose name is passed as the first parameter. The second
parameter tells FINFO which information is to be returned;
zero means a TRUE/FALSE flag indicating whether or not the
file exists. Other values ask for other things, such as file code,
EOF, FLIMIT, etc.

Applications for this abound. For instance, your job
stream might rename a file while preserving its lockword:

‘RENAME OLDFILE/!{{[FINFO(‘OLDFILE’, 33)] NEWFILE/![FINFO
(‘OLDFILE’ 33)]

Similarly, a command like:

:IF FINFO(‘AP010S’,-8)> FINFO(‘AP010P", - 8) OR &
FINFO(‘AP010S’, - 8) = FINFO(‘AP010P’,-8) AND &
FINFO(‘AP010S”, - 24) > FINFO(‘AP010P” , - 24) THEN

would check to see if AP010S was modified after APO10P. If
APO010S is the source file and AP010P is the program, you might
want to trigger an automatic recompilation. Note how we’re
comparing FINFO (-8)s (the last modify dates, expressed as
YYYYMMDD integers) of the source and the program. If the
modify date of the source is greater, the expression yields
TRUE. If the modify dates are equal, we then compare FINFO
(-24)s (the last modify times, expressed as HHMMSS integers).

At first glance, one of the most powerful applications of
FINFO would seem to be something like this:

:IF FINFO(‘DATAFILE’, 19) > FINFO(‘DATAFILE’, 12)-100 THEN
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: TELLOP File DATAFILE is &
I[FINFO(‘DATAFILE’, 19)*100/FINFO(‘DATAFILE’, 12)] % full!
:ELSE

FINFO(xxx,19) returns xxx's EOF; FINFO(xxx, 12) returns xxx’s
FLIMIT. If EOF > FLIMIT-100, we send a message to the
operator indicating how full the file is (again, the wonders of
expression substitution).

This would be very useful on an MPE/V system, where
file overflows are a real concern; however, on MPE/XL, files
can be built with a very high file limit without wasting much
disc space. Thus, MPE/XL users rarely need to worry about file
EOFs and FLIMITs.

However, we might still want to compare the number of
entries in an IMAGE dataset against its capacity; unfortunate-
ly, there’s no FINFO option that gets us this information.

There are, in fact, two pretty serious problems with FIN-
FO. For one, there are still a number of things that FINFO just
doesn’t provide. To name a few:
® The NUMBER OF SECTORS in a file. I found myself wanting
to write a command file that compared the number of sectors
a file occupied before and after a certain operation, but there
was no way of getting this information.
® The fil's LAST ACCESS DATE/TIME and LAST RESTORE
DATE/TIME. (FINFO gives us the creation date and the last
modify date, but not the last access date or the last restore date).
W The file’s security information — :RELEASEd/SECUREd flag,
security matrix, etc. It would be nice, for example, to check your
access rights to a file before running a program that might
abort if it isn’t given the access it wants.
® Whether or not the file is currently IN USE (and if it is, in what
mode).
® The NUMBER OF EXTENTS in a file, the number of user labels
and others (IMAGE dataset information, efc.).

In fact, if you look at the FINFO option numbers, you’ll
find that they’re pretty much a subset of the option numbers
of the FLABELINFO intrinsic, which also lets you obtain file
information. Why a subset? Why not just implement all the
FLABELINFO options (though even that would still leave some
options out)?

All the file attributes — certainly all those listable with
:LISTF ,2 and MPE/XL’s new :LISTF ,3 — should be easily ob-
tainable from the CI.

Perhaps more important than the omitted functions is the
fact that all the FINFO options are ‘‘magic numbers.” When
you saw the command:

:IF FINFO(‘DATAFILE’, 19) > FINFO(‘DATAFILE’, 12)-100 THEN

was it clear to you what FINFO(xxx,19) and FINFO(xxx,12)
did? If HP is going to implement file access functions, why

not have an FFLIMIT('DATAFILE’), an FEOF(‘DATAFILE’), an -
FFILECODE(*DATAFILE’) and so on? Or, if you want a single
function, let the user enter:

FINFO(‘DATAFILE’, ‘FLIMIT")
or:
FINFO(‘DATAFILE’, ‘EOF’)

It would take a little bit of extra time to parse, but think of
the advantages in clarity.

Of course, you can remedy this problem yourself by set-
ting up (probably in a logon UDC) variables or JCWs that are
set to the appropriate FINFO values; for example:

SETVAR FIFILECODE 9
SETVAR FIFLIMIT 12
SETVAR FIEOF 19

You’d probably have to set either 14 or 18 of these variables,
and then you could enter:

:IF FINFO(‘AP010S’, -FIMODDATE) > FINFO(‘AP010P’, -FIMODDATE) OR &
: FINFO(APO10S’, -FIMODDATE) = FINFO(AP010P’, -FIMODDATE) AND &
: FINFO('AP010S’, -FIMODTIME) > FINFO('‘AP010P’, -FIMODTIME) THEN

or:
:IF FINFO('DATAFILE’ ,FIEOF) > FINFO('DATAFILE’ FIFLIMIT)-100 THEN

Unfortunately, most people won’t do this — they’ll use
the “magic numbers’ and let you try to figure out what’s go-
ing on.

Even if you set up all the variables and use them con-
sistently, you’ll lose one of the greatest advantages of com-
mand files: their standalone nature. Your “MPE programs”
now will rely on your logon UDC and its SETVARSs. If it gets
deleted, they’ll stop working. If you want to copy your job
stream or other MPE program onto some other machine, you’ll
have to be sure that the other machine has the same logon
UDCs. The point is that HP shouldn’t have made you (or let
you) use ‘“‘magic numbers” in the first place.

This might seem like looking a gift horse in the mouth.
For 15 years, we had nothing, and now when they give us
something, we want more. However, it seems almost a shame
that HP, having made the CI so much more powerful, didn’t
implement such reasonable and useful features.

In Part 2 we'll look at input and output, :WHILE loops,
command files, and some fun things you can do with a little
bit of trickery. —Eugene Volokh is president of Vesoft, Los Angeles,
California.
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Emerging As The Confident Forerunner

Hpr Takes Hica GrROUND
IN WoRrksTaTION WAR

[BY RiICHARD M. VOELKER]

ith its April 6, 1988, New York introduction of two new RISC-based Preci-
sion Architecture computers, the Model 8355 and Model 855S, Hewlett-
Packard became the odds-on, high-ground occupant in the ongoing worksta-
tion war. According to most reports, HP’s $250 million, high-stakes gamble
on simplified computer architecture and its strong commitment to UNIX and
other industry standards already have competitors scurrying to catch up.

In fact, while many of the other major computer vendors have been
preparing for the upcoming fray by forging strategic alliances, HP has
emerged as a calm and confident forerunner, secure in the knowledge that
it has been preparing for this struggle for more than six years.

Its 9000 family of Precision Architecture Systems now includes, from low- to high-end,
Models 8258, 8358, 840, 850S and 855S. Individual machine capabilities span the gamut from
the 8/56 MBS and 64-user capacity of the 825S, to the 400-user capability of the Model 855S.

HP now has the right array of workstation products at the right prices, and it has the
proven experience and customer service know-how to fully support its technical installations.

Technical workstations have been around for almost a decade, but with today’s trend
to distribute computer power directly to users rather than share processing time on main-
frames or minicomputers, workstations have become the fastest growing and sexiest sector
of the CAD/CAM marketplace.

Making high-powered workstations strategically available to the fingertips of key
engineers and designers makes good productivity sense, especially when supported by an
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underlying PC network. To the domestic manufacturing
world, plagued by an inability to compete with offshore sup-
pliers, it also makes product development sense in terms of
reduced time lines and shorter design/build cycles.

In addition, these high-performance, 16- and 32-bit com-
puters have become extremely sophisticated. Most are able to
display the high-resolution images required for electronic and
mechanical design layout functions. They typically have a net-
working capability that enables data sharing.

Although the definition of workstations is somewhat im-
precise today, it’s generally agreed that they occupy the mid-
dle ground between PCs and the larger minicomputers and
mainframe systems. This distinction is becoming increasingly
blurred, however, with each technological event — the debut
of Intel’s 80386 chip, for instance — that makes either PCs more
powerful, or minicomputers more compact.

Whatever the definition, the concept of desktop computers
with graphic and networking capabilities quickly has been em-
braced by engineers who now are using workstation com-
puters to design diverse types of electronic circuitry and
mechanical parts.

Although Hewlett-Packard invented the first technical
workstation, the HP Model 9830, in 1972, and has remained
a player in the technical workstation marketplace, most of the
initially small needs were met by lesser companies like Sun
Microsystems and Apollo Computer, who devoted all their
efforts exclusively to this market. As a result, both of these
companies had about $500 million sales in 1987. As the poten-
tial of this market rapidly expanded to its current estimate of
$2 billion, it’s attracted the attention of much larger vendors
like Digital Equipment Corporation, IBM and others.

As with most computer innovations, workstations
originated in the workplace of engineers and scientists.
However, analysts are predicting a rapid workstation migra-
tion to the business sector with some projecting that, by the
early 1990s, 85 percent of the workstation market will involve
commercial applications. But even without this expansion into
the office and business world, the existing technical worksta-
tion potential worldwide is huge.

Dataquest (San Jose, CA) estimates the base of traditional
users — scientists, engineers and programmers — to be about
eight million persons. Approximately one-half of these users
currently have PCs on their desks. The company further
predicts that about 2.5 million of these PCs eventually will be
replaced by workstations. By early 1988, 163,000 already had
been shipped.

So, a very bright future is predicted regardless of what
happens in the business sector. Dataquest projects an industry-
wide annual growth rate in revenues of 30 percent through
1991, by that time reaching annual revenues of about $6.3
billion. No other segment of the computer marketplace is ex-
pected to expand this rapidly or significantly.

In light of these predictions, it isn’t surprising that most

computer vendors now are jockeying for position in the con-
tinuing workstation sweepstakes. But no vendor seems to be
as strategically positioned as HP.

HP’s Edge

P BEGAN PREPARING for the workstation wars back

in 1982 when it first began exploring hardware

simplification based on reduced-instruction-set
computing (RISC). But it really didr’t fire first salvo until 1985,
when it became the first major computer vendor to make an
across-the-board commitment to a RISC-based architecture.
At the time, this was a fairly audacious departure from the
computer industry norm of introducing successive generations
of incompatible, “‘standalone’”” hardware. HP instead designed
its Precision Architecture family of computers with a scalable
platform that incorporates standards such as UNIX, Ethernet
(HP AdvanceNet) and NFS.

These new RISC-based computers evolved out of HP’s
realization that there was an industrywide need for the
simplification of computer architectures. Dan Vivoli, the HP
product manager for the Series 800 midrange systems was ac-
tively involved in the development of this new architecture.
He describes its evolution:

“Back in the early '80s, our researchers took a long look
at the existing computer architectures: VAXs, [BMs and other
popular hardware. They realized that because of their respec-
tive complexities, it wouldn’t be very long until all these ven-
dors would run into a “price/performance wall”” So they began
looking for a simplified platform that would enable HP to push
the price/performance curve — hopefully, a long-term stan-
dard platform that could last into the next century. That was
how RISC began at HP — we quite literally bet our company’s
future on this one architecture.”’

It wasn’t long before the marketplace proved HP emi-
nently right. Other vendors since have developed RISC-like
platforms, particularly the smaller manufacturers who
specialize in workstation computers: Sun, Apollo and Silicon
Graphics. However, neither Digital nor IBM is known to have
made a similar, across-the-board public commitment to a
simplified architecture.

“The prevailing design concept used to be, “The more
capability you could build into hardware, the better it was,”
explained Vivoli. “But this eventually led to unnecessarily
complex hardware that, because of its complexity, actually ran
slower. So the whole idea today is to optimize your design
around those computer applications and functions that are used
the most. You then end up with a machine that runs faster
overall and costs less.”

Early results have confirmed this prediction. As recently
reported in Business Week, Hal Feeney, vice president of Data-
quest, estimated that the HP 9000 Model 8508, priced at about
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$200,000, will match the performance of DEC’s VAX/8650, which
costs about $475,000. Precision Architecture is indeed deliver-
ing more bang for the buck for HP.

A second strategic difference that favors HP is the com-
patibility of its Precision Architecture to standards that most
users want, particularly UNIX. HP-UX, HP’s enhanced version
of UNIX System V, with Berkeley 4.2 extensions, has been
available since 1983.

Since its 1969 beginnings at AT&T, UNIX has become one
of the most widely used operating systems ever developed.
In the world of workstations, UNIX has become the de facto
operating standard.

There’s a widespread momentum towards standardization
and particularly the use of UNIX: It’s now used in 90 percent
of the universities in both the U.S. and Europe (Dataquest
1987); 65 percent of all federal RFPs specify UNIX-based solu-
tions (Gartner Group SCS 9/19/86); and General Motors has
asked all vendors to adopt System V UNIX (Yankee Group).
It’s quite understandable, therefore, that HP’s two largest rivals,
IBM and Digital Equipment Corporation, have belatedly
acknowledged this reality and recently dusted off their mori-
bund versions of UNIX. But, in terms of the workstation
market, it may be a case of too little too late.

In addition to RISC architecture and UNIX operating

systems, HP’s bottom line workstation edge is buttressed by
its extensive technical experience and excellent customer sup-
port record. HP has been serving the instrumentation and
computational needs of engineers and scientists for more than
50 years.

According to Datapro Research (Delran, NJ), HP has been
number one in customer support and satisfaction for five con-
secutive years — an unequalled performance in the industry
that’s frequently mentioned by new HP customers and value-
added resellers.

HILE THERE'S CONSIDERABLE disagreement as to
W who is first in the workstation market today,

there’s little disagreement as to who the major
players are. Michael Liebowitz, in a recent article in High
Technology Business, claims there currently are seven major com~
batants in the workstation war. In descending order of im-
portance, he lists: Sun Microsystems, Apollo, HP, DEC, IBM,
Apple and NEC. But there’s definitely a mixture of “‘apples
and oranges” in this listing.

Sun and Apollo both have been exclusively involved in
the technical workstation marketplace since its beginning in
1981 when Apollo shipped the first model. Although
Leibowitz claims they currently share the market lead, the total
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sales of each company in 1987 was about $500 million. This
is considerably less than the $8.1 billion total sales revenue of
the number three company, Hewlett-Packard; and the $9.3
billion sales revenues of number four, Digital; or the $54.2
billion sales of number five, IBM. It isn’t surprising, therefore,
if Sun and Apollo might be somewhat nervous thinking about
sharing their workstation “‘playground” with these industry
glants.

In 1986, International Data Corporation (Framingham,
MA) ranked HP as being the workstation leader that year with
$398 million in sales (approximately 28 percent of the market).
Apollo and Sun were listed second and third, with $391 (27.8
percent) and $341 (243 percent) million in sales, respectively.
This same report ranked DEC a distant fourth with only a 7.3
percent market share and IBM sixth with a 3.4 percent share,
or $48 million in workstation sales.

With potential workstation revenues projected to reach
$6.3 billion through 1991 (IDataquest 1987), it’s not surprising
to see most of the computer vendors jockeying to better their
market positions. In addition to being fierce, some of this in-
fighting has produced strange bedfellows.

Scrambling For Market Position

O LONGER CONTENT to just “‘bang heads” with

Apollo, Sun Microsystems recently formed a

strategic alliance with AT&T. For 20 percent of Sun’s
outstanding stock over the next three years, AT&T will work
to further improve and standardize UNIX, the operating
mainstay of Sun’s computers. Other vendors, understandably
afraid of the proprietary advantage such improvements might
give Sun, have petitioned AT&T also to become participants
in this development work.

In March 1987, Apple Computer, anxious to develop a
stronger manufacturing image, introduced Macintosh 11, a per-
sonal computer with enough power to elbow into the low-
end workstation market. Shortly afterwards in April, IBM
followed with its new souped-up PC, PS/2 Model 80, which
also is geared to the needs of low-end workstations. At the
beginning of 1988, Apple made another move against IBM: a
joint venture agreement with Digital Equipment Corporation
to develop products to link both companies’ computers. When
complete, these new products will enable data-sharing bet-
ween VAX and Apple hardware and will permit Macintoshes
to function as VAX terminals.

Acquisition is one of the known ways to survive in an
increasingly competitive CAD/CAM marketplace. So, Prime
Computer made a $390 million hostile bid in late 1987 to ac-
quire Computervision, the relatively small pioneer vendor of
specialized machines for computer-aided design and manufac-
turing. Unable to get a higher offer, the company announced
its acceptance in January 1988. However, with first-quarter

profits after the buyout down by 25 percent, according to a
recent Wall Street Journal report, early reviews of the marriage
are less than idyllic.

With so many competitors taking aim at its vulnerable
midrange, IBM vowed at year’s end to put more muscle into
its midsized product line in 1988. Acknowledging that sales
of its “VAX-killer”” 9370 minicomputer were less than expected,
IBM revealed plans to improve this product. It also has great
hopes for its new Silverlake computer, the trade-up replace-
ment for two older IBM midrange machines, the Systems 36
and 38. In recognition of its own inability to properly market
midrange machines, IBM also has decided to give more
responsibility to outside marketers, a move that would’ve been
considered heresy by Big Blue until recently.

Meanwhile, amidst all this industry scrambling and
realignment, HP proceeds confidently along, firmly in con-
trol of its own workstation destiny — a destiny described by
some in very optimistic terms and totally consistent with its
well-planned strategic direction.

Upon introducing its latest RISC-based technical com-
puters (HP 9000 Models 8508, 8255 and 825SRX) in the spring
of 1987, HP was described by Edmund Spelman, an analyst
with Oppenheimer & Company, as a company “‘on a real roll.”
He characterized the new Precision Architecture as “setting
the standard for a decade of new machines.”

Greg Marus, an industry analyst with Dataquest Inc.,
described HP’s new Precision Architecture as being technically
impressive and aggressively priced. In addition, he praised the
Scries 800’s networking capabilities and credited its open ar-
chitecture as enabling these machines to “‘communicate very
well with other vendors.”

The Yankee Group claimed HP had “scored a performance
coup with the mainframe-level compute power and photo-
quality graphics of its 825SRX workstation.” It also said the
addition of the 825SRX to “HP’s broad workstation line
foreshadows a continuance of the rapid workstation hardware
market penetration the company has enjoyed since it first
entered this market in 1985

Adam Cuhney, an clectronics analyst with Kidder
Peabody & Company of San Francisco, said the new RISC-
based technical machines position HP strongly in high-end
scientific workstations — they tell “‘the world that HP is alive
and well and [that] they are going to be extremely competitive
with their computers.”

A Long-Haul Strategy For Victory

S IMPORTANT AS INDUSTRY recognition is for its
new line of RISC-based computers, HP’s strategy for
winning the workstation war is far more comprehen-
sive and long-term. As expressed by Tim Haney, a central
figure in the Technical Systems Sector who manages HP’s
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Technical Sales Centers, “RISC technology is just one of many
technological skirmishes we had to win to get our total game
plan in place. It’s an important part of that plan, but certainly
not the total plan.

“Back in 1982, HP took a good hard look at where it was
going and the issues involved in getting there. Committing
to RISC at that time was just part of our long-term strategy.
Even though many in the business felt we were taking a chance
at the time, we never fclt that way.

“From a strategic point of view, HP’s objective is to be
able to offer everything from soup-to-nuts to the technical
workstation user. And if you look at our product line, you’ll
see that we're pretty close to reaching this objective. In terms
of hardware, almost everything’s in place: from our low-end
Vectra PCs; through our HP 68000-based Series 300 midrange
workstations; and now our latest HP 9000 Series 800 computers,
which give us very high-end performance with real-time,
three-dimensional, solid-type rotational capabilities. So,
whatever the specific needs of the customer, we now have a
continuum of products to meet all requirements. And we're
unique in this regard — no other vendor can offer the same
array of hardware and cost/performance capabilities.

“But more important than specific hardware i1s HP’s com-

mitment to industry standards and open systems. Flexibility
and openness are two critical elements in our long-term
strategy. Customers that buy Series 300 machines today to fit
a specific need want to know that they’ll be able to increase
their capabilities tomorrow without having to change ven-
dors, operating systems, protocol or whatever. So, very shortly,
HP will have in place a very smooth, source-code migration
capability for porting all 300 applications to the new 800
machines. And to further enhance overall flexibility, we've now
made NewWave, our user-friendly standard interface, available
for all computer models. Users now can bridge and interact
with different operations.

“Not too long ago,” Haney concluded, “*whenever ven-
dors introduced a new product line, sales of existing hardware
would plummet until everyone had a chance to push, prod
and tweak the new machines. But that’s all changed at HP.
In fact, because of the flexibility and comparibility between
systems, our midrange technical workstation sales have con-
tinued at a brisk pace in some pretty heavy-duty engineering
environments.”

Patricia Seybold, the president and CEO of Office Com-
puting Group of Boston and a well-known expert in such mat-
ters, recently was quoted asking: “Who is playing the best
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game of capture the flag in microcomputer software?
Microsoft, you say? Lotus? Guess again. It’s Hewlett-Packard.”
She continued, ‘“NewWave, Hewlett-Packard’s object-
oriented windowing system, sets a new standard as an in-
tegrating environment at the desktop, without violating the
Microsoft Windows and Operating System/2 standards.”

IMULTANEOUS WITH THE ongoing introduction of the

Precision Architecture — most recently, the 835S and

8558 — sales of the already successful line of Series 300
technical workstations continued at near-record levels.
Significantly, much of this activity involved government-
related aerospace purchases, where systems flexibility and
product compatibility are especially critical concerns.

For instance, in the recent $16 million contract with Ford
Aerospace and Communications Company for 765 HP 9000
Model 330 engineering workstations, one reason cited for
selecting HP hardware was the ability to pick and choose from
a range of compatible components to build a variety of
capabilities and configurations. According to one Ford
Aerospace manager, “Compatibility between product line
models is a big feature in DOD business.”

Another reason cited by Ford officials for selecting HP
equipment was its reliability. “The fact that you can subject
the HP equipment to a wide range of environmental stress,
including shock, humidity, dust and heat was vital,” they said.
This fact became abundantly clear to Ford test engineers when
they nearly melted a Model 330 unit in their test oven, yet it
continued to be fully operational.

Ford will use the HP workstations in its three-year, $50
million contract to provide the U.S. Army with a computerized
battlefield management capability. Called a Maneuver Con-
trol System (MCS), it will provide commanders an electronic
bird’s-eye view of all battlefield activities — a true ruggediza-
tion application.

Two reasons recently given by McDonnell-Douglas for
choosing Hewlett-Packard for its first UNIX-based worksta-
tion entry into the mechanical CAD/ICAM market were:
®HP’s full line of PCs, workstations, minicomputers and computa-
tional servers; and
W HP’s commitment to industry standards across a heterogeneous
distributed computing environment.

As described in a $20 million value-added reseller agree-
ment, McDonnell-Douglas will combine its popular
Unigraphics software with HP 9000 workstations and servers
to build a variety of complete CAD/CAM/CAE system
configurations.

McDonnell-Douglas has the largest machine shop in the
free world at its St. Louis facility and is considered one of the
leading CAD/CAM vendors. Its selection as a preferred
CAD/CAM vendor by General Motors in late 1987 testified to
this ranking.

According to Tom Curry, McDonnell-Douglas’ vice

president of Marketing and Development, speaking at a press -
conference during UniForum in Dallas, TX, in February 1988,
““HP’s commitment to providing computers based on industry
standards that fit into our customer’s heterogeneous com-
puting environments was a key factor in choosing HP as a
workstation supplier. Their commitment to top-end graphics
performance was impressive, as was their ready agreement to
customize their offerings for our needs.”

The first workstations to be installed this year were 30
Model 350SRXs at McDonnell-Douglas’ helicopter plant in
Tempe, AZ. Later in the year, 825SRX RISC-based units also
will be shipped.

The Pomona Division of General Dynamics recently con-
tracted for several million dollars of HP CAE software and
Series 300 workstations to be used in the design and produc-
tion of DOD weapons systems. One of HP’s first major con-
tracts in the tough CAE market, it was obtained largely on the
basis of HP’s superior EE and ME software.

After completing two years of sales negotiations in the
fall of 1987, another premier aerospace manufacturer ordered
162 HP 9000 Series 300 engineering workstations for approx-
imately $4.2 million. This company, which for competitive
reasons didn’t want its name mentioned, chose the HP
machines because it needed state-of-the-art graphic display
capabilities for its automation design project. The project’s
principal purpose is to use advanced computing technology
to reduce by one full year jet-engine design cycle times for
advanced aircraft.

Since it already uses Cray supercomputers for most of its
more demanding computational needs and, since it could get
the same “leading-edge,” high-tech drafting board capabilities
it needed from both HP Series 300 and Series 800 machines,
it chose the less expensive Series 300 workstations to optimize
its price/performance.

The most significant sales development to date, in terms
of the new HP Precision Architecture, is the three-year, $30
million contract signed in early 1988 for several hundred
Model 8258 workstations. The purchaser is a large, multina-
tional petrochemical services company located in the Midwest.

The buyer is using these computers to perform real-time,
down-hole geophysical monitoring on both off-shore oil plat-
forms and truck-mounted mobile units worldwide. Although
the high-end computational capabilities of the 825S are needed,
the most crucial factor in selecting this particular model was
its unique ruggedization characteristics. The purchaser wanted
a very tough machine, able to withstand all types of harsh en-
vironments. After performing a series of extreme “‘shake-and-
bake” procedures in its own lab, the buyer found that the
Model 8258 successfully met all expectations. — Richard M.
Voelker is a free-lance writer based in Pittsburgh.

Would you like to see more articles on this topic?
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Where Is The
Computer-Aided
Software
Engineering Market
Going And What Is
HP’s Place In It?
Part 2

Peggy King

Hewlett-Packard’s definition of CASE is
necessarily broad in order to encompass the
company’s diverse roles in relation to software
engineering teams who are customers for
CASE products, groups in several divisions
who are developing CASE tools both for in-
ternal use and for sale, and a training program
to promote the best practices in software
engineering.

In addition, the newly formed Software
Development Environments, a technical mar-
keting group, is beginning to offer consulting
services for key workstation customers who
are in search of integrated CASE solutions for
automating software development. HP’s role
as a joint marketer for third-party products
running on the HP 9000 Series workstations
will be discussed in the last article of this series.

Software Development Environments and
Corporate Engineering share responsibility for
formulating HP’s CASE strategy. Software
Development Environments has defined CASE
as a “‘set of tools as well as training and serv-
ices required to support and automate the soft-
ware process.” This definition encompasses all
stages of the software lifecycle from require-
ments and analysis through design, documen-
tation, testing, maintenance and reuse.

Included in this definition are tools for
“the management of personnel and other
resources involved in producing software”
Any software that helps to manage people,
documents or objects involved in software
development is part of the CASE strategy. Soft-
ware objects can include data flow diagrams,
code, text files and test; in other words, a broad
range of activities that span the software
lifecycle.

Project management, version control,
publishing tools, document processors, con-
figuration management and estimating tools
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HAT IS CASE:

also are included in HP’s definition of CASE.

How does HP implement its definition of
CASE as a customer for CASE tools, a
developer of tools and a consultant for its
hardware customers?

Within HP, more than 4,000 software
engineers are users or potential users of tools
that automate software development. One im-
petus for learning to use these tools is the cor-
poration’s emphasis on total quality control
directed toward fulfilling its 10X goal for soft-
ware quality by 1991.

John Young’s well-publicized goal for a
tenfold reduction in hardware failures, which
began in fiscal year 1981, was expanded to in-
clude software quality in April 1986. The goal
is to reduce critical and serious open problem
reports by a factor of 10. The goal also extends
to all software problems reported in the first
year of a product’s life.

The 10X program for software products
calls for these problem reports to be reduced
tenfold within five years. To go beyond cur-
rent high quality standards will require new
automated tools and process improvements
that help make software development pro-
cesses predictable and repeatable.

BUT TOOLS BY THEMSELVES don’t make the dif-
ference. Without training in structured analysis
and design, testing methods, defect analysis
and tracking and software metrics, tools
merely automate the old methods that led to
defective software. Through Corporate
Engineering in Palo Alto, HP has offered
courses in Structured Analysis and Design
since 1984. These courses train trainers who in
turn offer courses to software engineers work-
ing on software projects on a variety of plat-
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forms and for various end users and
customers.

As a CASE customer, HP seeks the
methods and tools necessary to meet the
10X goal for defect-free software by 1991.

... Software
. toolsets
| sometimes come
“about in response
“to problems . . .

Since no one methodology will
work for all software development proj-
ects within the company, neither Cor-
porate Engineering nor Software De-
velopment Environments group mem-
bers see their role as prescriptive. Rather
than identify which tools to use, Cor-
porate Engineering’s role is to provide
training for methodologies that show

engineers new processes for software
development.

The kind of automated tools to be
used depends upon the application be-
ing designed, the language used and the
platform. Only after software develop-
ers understand and begin using new
methodologies for producing software
will the automated tools help them
eliminate design defects.

Marc Barman of Corporate Engi-
neering stresses the need to understand
how to do structured analysis and
design “by hand” before beginning to
implement tools. Training programs
from Corporate Engineering are de-
signed to identify best practices and
provide training that promotes their use.
Experts on structured design and
analysis who have conducted seminars
on structured design include Meilir
Page-Jones, author of The Practical Guide
to Structured Systems Design, and Impiaz
Pirbhai, who worked with Derek

Hatley to develop real-time extensions
to HP’s version of Teamwork and Tom
DeMarco, author of Structured Analysis
and Systems Specification.

In HP’s role as a developer of CASE
tools, whether for internal use or for
release as products, the emphasis is on
tools that apply to more than one phase
of the software lifecycle. These software
toolsets sometimes come about in
response to problems in a specific ap-
plication within the engineering, manu-
facturing or business/data processing en-
vironment. The Device Interface System
introduced in May 1988 is an example of
an HP-developed product that is useful
in various phases of the software
development cycle and that provides
new solutions to the problem of
developing and maintaining communi-
cations software on the factory floor.

On a typical plant floor, there may
be a variety of devices that communicate
through proprietary communications

Bl Whynot the best?
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languages because standards to handle
device connectivity are just beginning
to become accepted. Therefore, pro-
grammers who implement communica-
tions links between equipment from
various vendors and even between dif-
ferent models of the same machine have
to write large C or FORTRAN programs.
Engineers at HP’s Industrial Applica-
tions Center in Sunnyvale are working
on a toolset to help programmers create
communications software without
writing code.

The Device Interface System, one
of the Industrial Precision Tools from
the Applications Center, is a software
development tool for programmers to
link factory floor devices and subnet-
works to Series 800 computers. Each of
its four facilities automates a ‘“‘backend”
phase of the software lifecycle.

The Communications Implementa-
tion Facility replaces traditional coding
with a higher-level language to allow a

developer to implement a communica-
tions link with far fewer lines of C or
FORTRAN. The Comprehensive Testing
Facility automates the testing of com-
munications links by providing specific
tools supported by HP.

A Documentation Facility auto-
matically generates documentation for
the developer. When the high-level
language link is used, developers create
automatically generated documentation
by selecting objects. The Programmatic
Access Facility allows user programs to
access communications links at run-
time from C or FORTRAN, thereby
reducing long-term maintenance costs.

AS A CASE VENDOR and a promoter of
third-party tools that run on HP work-
stations, HP plans to offer customers
integrated software development en-
vironments suited to their needs. In the
technical sector, this environment means
having a core capability and then adding

other tools according to the application
and the type of software development.

HP can help customers build
industry-specific CASE environments.
For example, in the Military Aerospace
sector, the HP 9000 platform offers Ada
Specific Tools and documentation sup-
port for Mil Spec 2167. For developers
of embedded systems, HP offers cross
development and microprocessor
development tools.

In HP’s diverse roles as CASE tool
customer, developer, vendor and con-
sultant, the common theme is that tcols
be integrated and that users learn about
structured design and analysis and soft-
ware metrics before introducing auto-
mated tools.

Part 3 of the series will spotlight
some of the principal third-party pro-
ducts that run on HP workstations and
HP’s licensed version of Teamwork.
—Peggy King is an independent consultant
and free-lance writer based in San _Jose, CA.
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LI'ERNATIVES TO

Making A Choice
When Migrating
From Your 3000
Word Processor
To A PC Product
Isn’t Always Easy

A

SOFTWARE

Mark Sampson
and Sandy Atwell

Hewlett-Packard’s office automation strategy
is for word processing users to change from
HP Word/3000 to AdvanceWrite or other PC word
processors. If users decide to change to PC
word processors, there are a number of good
products available.

Most of the leading word processors have
released improved versions in the last year that
include desktop publishing features. HP Word
doesn’t seem to be keeping up with the com-
petition, while HP appears to be improving
AdvanceWrite to remain competitive. In addi-
tion, a minicomputer, like the HP 3000, which
is supporting multiple users, cannot provide
nearly the processing speed and support of
graphics features of a Vectra ES or IBM AT.

In deciding what PC word processor to
select, HP Word/3000 users need to consider
several points:
® How extensive is the investment in HP
Word/3000 documents and training?
® [Vhat PCs will be used? HP 150s? Vectras? IBM-
PCs? new purchases?
® [Vhat word processing features are important?
B What is the value of a one-vendor solution?

In migrating from HP Word/3000, we need
to take a look at the different word process-
ing alternatives available in the HP 3000 en-
vironment. We will compare several of the
leading word processors, including all of those
sold by HP. The points you should consider
when choosing a word processor include:

W Avyailable for what PCs?

® How difficult is it to convert HP Word/3000 files?
® How different is the user interface from HP
Word/3000?

m [f it’s very different, is it difficult to learn and use?

Figure 1 shows the relative degree of
document compatibility with HP Word/3000.
Almost all word processors can translate the
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HP Word/3000

text (ASCII characters) to and from HP
Word/3000, but enhancements, such as
underlining, will be lost. HP Word/PC enjoys
the greatest degree of compatibility because
files can be converted between it and HP
Word/3000 with every enhancement still intact.
This even includes such things as the system
date variables and catalog information.
AdvancelWrite and Samna are the next most
compatible because a very capable conversion
program between HP Word/3000 and Advance-
Write is available in HPDesk. Since AdvancelVrite
and Samna can read each other’s files, the pro-
gram is also converting to and from Samna.
The next degree of compatibility 1s any
word processor that has a Document Content
Architecture (DCA) conversion. Conversion to
and from DCA will preserve
enhancements, including underlining, bold and
superscript. A utility can be added to HPDesk
to convert between HP Word/3000 and DCA.
The lowest level of compatibility is an

most

ASCII conversion, which removes most text
enhancements and leaves only the ASCII
characters. The ASCII file then can be con-
verted by the PC word processor.

DCA or ASCII is used as an intermediate
format for document conversion. You convert
a document from one word processor to DCA
and then from DCA to the second word pro-
cessor. DCA has emerged as the current stan-
dard format for converting word processing
documents. Using ASCII as the intermediate
step is a poorer choice. The best conversion,
of course, is a utility program such as Word-
for-Word that converts directly.

Figure 2 compares selected features of
several of the leading word processors. The
availability of a version for the TouchScreen
(HP 150) and Macintosh are indicated. All of
those listed will run on the Vectra and IBM PC.
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They also can convert files to and from
ASCIIL All except HP Word/PC and Word-
Star Professional can convert to and from
DCA.

IF AVAILABILITY FOR THE TOUCHSCREEN is
important, only several leading word
processors are available. WordStar and
MultiMate quickly were made available
for the TouchScreen because they were
very popular at the time of their release.
However, the latest versions aren’t avail-
able for the TouchScreen. HP Word/PC is
fully supported by HP on the

TouchScreen and can exchange files with
HP Word/PC on the Vectra and IBM PC.
WordPerfect was adapted for the
TouchScreen by a third party.

AUGUST 1988

If Macintoshes are invading your
organization, word processors available
for them include WordPerfect and
Microsoft Word. Transferring the files
between the Macs and the MS-DOS
computers is another issue, of course.
Also, the user interface may be different
when a word processor is rewritten for
the Mac.

AdvanceWrite has rather strict
keyboard requirements and HP will not
promise to support it on IBM PC com-
patibles. All of the other word pro-
cessors discussed are supported on
compatibles.

HP Word/PC requires either a
TouchScreen with 512K RAM and two
disc drives or a Vectra with 640K RAM

HP Word/3000

HP Word/PC

AdvanceWrite
Samna

Others with DCA

and two disc drives (for the Vectra, one
drive must be either a hard disc or 1.2M
high-density disc). The cost is $460.
Its advantages are that it has the
same user interface as HP Word/3000, so
retraining is negligible and files can be
converted between HP Word/3000 and HP
Word/PC with almost no loss of content
by using the “PCWDCONV” utility on
the HP 3000. Documents also can be
moved between HP Word/PC on the
TouchScreen and the Vectra after they’re
copied to the correct size disc. Graphics
can be imported from the Gallery Col-
lection (Drawing Gallery and Charting
Gallery) if you have a hard disc.
Disadvantages include complete
support for only the HP LaserJet,

e i e

TR
e s

Others with ASCII
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** AVAILABLE FOR ** ** CONVERTS **
PRODUCT VECTRA HP 150 MAC DCA ASCII OTHER cosT
HP Word/PC Y i N N Y 1 $460
AdvanceWrite Y i N Y Y 3 $710
Samna Y N N iV, Y 8 $695
Exec. MemoMaker Y Y N Y Y $250
WordStar Prof. Y 3 N N Y $605
Microsoft Word % Y % Y % $495
WordPerfect Y Y Y Y Y 7 $495
OfficeWriter ¥ N N Y Ve A $495
1. Conversion to and from HP Word/3000
2. Conversion to and from HP Word/3000 using HPDesk
3. Samna and AdvanceWrite can read each other's documents directly
4. Release 3.34 for TouchScreen; 4.0 for Vectra and IBM PC
5. Release 1.1 for TouchScreen; 4.0 for Vectra and IBM PC
6. Third-party adaptation
7. Also converts WordStar and MultiMate documents

Think]Jet, 2601A, 2602A (TouchScreen
only), 2603A and no non-HP printers.
File conversion to and from ASCII for-
mat is supported, but not to and from
DCA. This means that after documents
are converted from another word pro-
cessor, they probably will require some
cleaning up and some enhancements
will be lost.

AdvanceWrite requires a Vectra or
IBM PC with 384K RAM and two disc
drives. The new “‘enhanced” keyboard
is required. The cost is $710, and it’s
available directly through HP.

The advantages are HP support,
document conversion from HP
Word/3000 using HPDesk, ease of learn-
ing and use, and some advanced features.
AdvanceWrite Plus offers line drawing,
some desktop publishing features and a
spreadsheet. Documents can be trans-
lated to and from DCA format for ex-
change with other word processors, and
also to and from ASCII format.

Several printers are completely sup-
ported: HP LaserJet, ThinkJet, 26014,
2932A, 2934A and PCL. Partial printer
support is provided by drivers that are
included for 16 other non-HP printers
plus a universal printer driver, which

Compatibility of selected word processors.

will support most functions.

The user interface is quite different
from HP Word. It uses templates for
several areas of the keyboard. After
pressing a command key, prompts are
displayed on the screen. Context-
sensitive help also is available by press-
ing the “F1” key. A good spell-checker
is included.

The program supports line draw-
ing by simply holding the Ctrl key
while moving the cursor. Documents
can be converted from HP Word/3000 us-
ing HPDesk for downloading. You can
convert documents, but you need a
colon pronipt or a special program like
Desk Direct to download them.

Disadvantages include fairly high
cost and support for a relatively small
number of printers. The current version
isn’t available for older keyboards. It will
not run on the TouchScreen.

Samna requires 512K RAM and two
discs. A hard disc is required for the
spreadsheet, thesaurus and file conver-
sion. It will run on any IBM PC-
compatible, but not the HP
TouchScreen. Samna Plus 1V costs $695
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while Samna 1V, which doesn’t include
the spreadsheet, costs $595.

Samna is very similar to Advance-
Write, which was developed jointly by
Samna and HP. They can read each
other’s files without any translation.
They have about the same features and

the user interfaces are very similar. The
only significant differences are that
Samna uses fewer command keys than
AdvanceWrite with some of the function
keys performing additional tasks.
Switching between Samna and
AdvanceWrite is easy, but not automatic.

MANNESMANN TALLY

The world’s most advanced line printers
are now available to HP users

Thanks to Computech’s proprietory HP-IB
interface, HP users can now enjoy the use of the
world’s most advanced line printers, the
Mannesmann Tally (MT) 600 series. And at up
to 50% less than the price of the comparable
HP Printers!

Two models are available, the MT660
(600 LPM) and the MT690 (900 LPM).
However, a special high speed data processing
draft printing mode lets you print at 800 LPM
with the MT660 and 1200 LPM with the
MT690, with remarkably good results. Each

printer can produce data processing and
industrial graphics output with ease and poise.

The MT600 Series’ unprecedented speed and
reliability lies in a combination of intelligent
design, robust construction, and plain old
experience — the MT660 has set a standard in
the DEC market. And service is available
world wide!

The MT660 and MT690. Call today for more
information on the most advanced line printers
in the world.

Available exclusively from:

A5 COMPUTECH
SYSTEMS CORPORATION

(206) 883-4107

In Eastern Canada: 416/244-3211
2721 - 152nd Avenue N E. / Redmond, Washington 98052 / FAX 206-881-2482

@ HP and DEC are registered trademarks @ Specifications subject to change without notice
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For example, “Print” is F5 in Advance-
Write and F3 in Samna. You can’t switch
between Samna and AdvanceWrite
without a template. The AdvanceWrite
conversion from HP Word/3000 also
works for Samna.

The advantages of Samna over
AdvancelWrite are that it will run on more
computers and costs slightly less. It sup-
ports more than 100 printers. The disad-
vantage of Samna is a lack of HP sup-

AdvanceWrite, Gallery Collection, HPDesk,
HP Word/3000, HP Word PC
Hewlett-Packard

3000 Hanover Street

Palo Alto, CA 94304
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MultiMate

Ashton-Tate

20101 Hamilton Ave.
Torrance, CA 90502-1319
CIRCLE 279 ON READER CARD

OfficeGraphics, OfficeWriter
Office Solutions Inc.

2802 Coho Street
Madison, WI 53713
CIRCLE 278 ON READER CARD

Samna, Samna Plus 1v

Samna Corporation

2700 Northeast Expwy., Suite C-700
Atdlanta, GA 30345
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Spell, Word

Microsoft Corporation
16011 Northeast 36th Way
P.O. Box 97017

Redmond, WA 98073-9717
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WordPerfect

WordPerfect Corporation
288 West Center

Orem, UT 84057
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WordStar, WordStar Professional
MicroPro International Corp.
33 San Pablo Ave.

San Rafael, CA 94903
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port. Also, Samna is noticeably slow
without a hard disc and 80286 processor.

WordPerfect runs on any IBM PC-
compatible, the HP TouchScreen (a

When you first start OfficeWriter,
you’re presented with a function key
menu that includes “create]” “‘edit,’
“print” and “‘exit,” which are all similar

OftticeWriter isn’t the most widely
known word processor, but those
experienced in HP Word may

want to consider it . . .

third-party adaptation) and several
minicomputers. It requires 192K RAM
and two floppy discs. The cost is $495.
A separate “CONVERT” utility program
is included that supports DCA conver-
sion as well as conversion between Word-
Star and MultiMate. A large number of
printers are supported.

The user interface is very different
from HP Word in its basic approach. It
relies on the 10 function keys, each of
which performs four functions. Some
functions, such as listing files or print-
ing, are very easy. Other functions, such
as moving text or searching for text, are
not intuitive and require too many key-
strokes. The spell-checker and thesaurus
are excellent. Graphics and some desk-
top publishing functions will be in-
cluded in release 5, which is due out by
the time you read this article.

OfficeWriter requires 384K RAM and
two floppy discs for release 6.0. A hard
disc will let you avoid swapping disk-
ettes for such functions as spell-
checking. The cost is $495. Office-
Grraphics is a $145 add-on package that
allows graphics importing. DCA con-
version is supported as well as conver-
sion to and from WordStar and
MultiMate.

OfficeWriter isn’t the most widely
known word processor, but those ex-
perienced in HP Word may want to con-
sider it because of its user interface and
teatures. OfficeWriter is the easiest to
learn and use of any of the word pro-
cessors discussed, but its greatest appeal
may be its similarity to the HP Word user
interface.

AUGUST 1988

to the HP Word function keys. You also
see up to 45 listed
alphabetically. When you create a docu-

documents

ment, you're asked to create a catalog
entry with “‘subject, author, operator
and comments” similar to HP Word and
AdvanceWrite. The catalog can be
displayed and printed. Cursor move-
ment also is similar to HP Word.
When creating or editing a docu-
ment, the user interface relies on the
function keys, similar to WordPerfect; but
since everything except the edit func-
tions are on separate menus, the tem-

plate is less cluttered. The insert mode
functions exactly like WordPerfect’s. It,
too, has an excellent spell-checker and
thesaurus and its method for copying
documents is the point-and-shoot
method.

Microsoft’s Word requires 256K
with a graphics board recommended.
The price of the newest version (3.11) is
$495. Although the version that we
evaluated wasn’t the newest, we found
little or no similarity to any HP
Word/3000 functions as we know them.
There lies within Microsoft a command
line similar to Lotus 1-2-3. Although sim-
ple functions seem easy to learn, the ad-
vanced features aren’t quite as intuitive.

On the version we evaluated, the
insert function, for example, was very
cumbersome. The screen clear from the
point of insertion then repaints after in-
sertion is complete. The package does
include Microsoft Spell and a thesaurus
that can be accessed directly from within
a document. —Mark Sampson is a PC
coordinator and Sandy Atwell is a training
administrator at Gould Inc., Glen Burnie,
MD.

NEED AN EXTRA PRINTER
FOR YOUR HP COMPUTER?

HPIB To Centronics
Converter

LASER
PRINTER
COMPATIBLE!

Chances are you have one, you just can’t use it
with the HPIB bus. The MicroPrint 45C HPIB
(IEEE 488) to Centronics interface converter is
the solution you've been waiting for - an
inexpensive way to use an inexpensive printer
with your Hewlett-Packard computer. Connect
an HPIB cable to one end, a parallel cable to
the other, plug it in, and you're ready to begin
printing.

o Use with any HPIB (IEEE 488) computer
®Use with any Centronics printer

®No programming, transparent to system
®Switch selectable HPIB address

#3(-day money back guarantee

®| year warranty

051-6200 MicroPrinter 45C $199
052-2207 Centronics Cable $ 25

INTELLIGENT INTERFACES INC.

P.0O. Box 1486, Stone Mountain, GA 30086 1-800-842-0888 In Georgia call (404) 381-9891
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D

Improving Your HP 3000 Development Process

R

EVELOPMENT

Doing It Right,
Then Doing It Better

Lisa Burns
Hartm_an

this
scenario sound

Does

familiar  to
; you? It’s time
for another software release and your
project team is working furiously to
complete everything for the installation
deadlifie. Some bugs have been en-
countered during the unit and system
testing, and they look tough to fix. The
users came in last week to try out the
new screens. They’re generally happy
with the system, but want some changes
to VPLUS field placement and
enhapgements. The error messages
aren’t’quite what they wanted either.
During system testing, you ran out of
disc space several times, the test data in
your interface file didn’t match up with
your test cases, and the group and ac-
count structure didn’t match up with
production. The installation tape is
missing a few files, which caused some
problems for the parallel installation test.
This seems to be the story of a soft-
ware development process that’s on the
right track, but one with a few prob-
lems. - The team probably will get
through the user installation and get
signoff, but certainly not as quickly or
as easily as everyone would’ve liked. I
wonder what will happen on their next
project — Will they encounter the same
problems, or will they make adjust-
ments to their software development
process to address those problems?

IN kaigARTICLE, I'll describe a method
that our shop has used to continuously
improve the software development pro-
cess. Release debriefing meetings can
help your project team identify prob-
lems in the process and implement solu-
tions. I'll discuss how to prepare and
conduct a project-debriefing meeting
and discuss how a debriefing meeting
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he team brainstorms solutions

to prevent the problems from
cropping up during the next development
project or product enhancement release.

can help your shop develop software
even better than you do today.

A debriefing meeting is the term [
use for a meeting held at the end of a
project to identify the good and bad
points of the project. During the life of
the project, team members take note of
what went particularly well and what
problems were encountered. They also
note how improvements could be con-

tinued or problems could be avoided in
the future. Then, at the meeting, proj-
ect members sit down to identify these
good and bad points for each phase of
project development. The team brain-
storms solutions to prevent the prob-
lems from cropping up during the next
development project or product en-
hancement release. Finally, the team
works to assign responsibility for each

ANALYSIS AND DESIGN PHASE

m User input
m Selection of features or changes
m Specifying features or changes

CONSTRUCTION PHASE

m Coding new modules or changes

m Interface testing

m Unit testing new modules or changes

m Writing and testing installation prbcedures

SYSTEM TEST PHASE

m Integration testing
= Production Alpha test period

TRAINING AND DOCUMENTATION

m User training

m Release documentation
-Specification documents
-User guides
-Operations guides
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action item identified. The improve-
ments will be implemented immediately
in the next project.

WHAT KIND OF BENEFITS can you expect
from these meetings? Debriefing meet-
ings can help identify problems in all
phases of a development cycle. For ex-
ample, identifying problems with speci-
fying new modules can lead to improve-
ments in user communication during
the design phase. Identifying problems
encountered during testing can point
out the need for additional hardware or
improved test scheduling on the next
project. By pinpointing problems with
interfaces, project teams can improve the
communication they have with interfac-
ing teams for the next release. Finally,
by examining the installation and Alpha
test process, the team can ensure that the
next project runs smoother and has no
adverse effect on user productivity.
The steps listed below will assist
you in implementing debriefing
meetings.
Alert the project team.
Analyze your development cycle.
Schedule the meeting.
Choose the participants.
Prepare for the meeting.
Conduct the meeting.
Follow up on recommendations.
Continue process improvement on

XN AR

every project!

The first step is to alert the project
team to look for problems encountered
as they work on a project. Let them
know that you’re serious about improv-
ing the development process and that
you want their input. Let them know
that as they identify these problems they
also should be alert to solutions. My
suggestion is to introduce the idea of
process improvement during the first
phase of a project in progress. Let the
team know that a meeting to discuss
their findings will be held at the con-
clusion of the project so that the debrief-
ing meeting won’t be so far in the future
that they’ll forget about it. Problems
will be fresh in their minds as they enter
the first meeting.
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ANALYSIS AND DESIGN PHASE

W User input

-Were users happy with the design as delivered?

M Selection of features or changes

-Were any user needs not met?
-Were any necessary system changes overlooked?

M Specifying features and changes

-Were specifications adequately detailed?
-Did specifications change during coding?

M General

-Were any scheduling problems encountered?
-Were all software walk-throughs conducted promptly?

CONSTRUCTION PHASE

M Coding

-Were specifications adequate to code form?
-Was additional investigation required?

W Unit testing new modules or changes

-Was test data difficult to create?

-Was necessary hardware available for testing?
-Was disc space available?

-Were any test cases omitted?

-Were any defects found?

M Interface testing

-Were interfacing systems available for testing?
-Did interfacing teams meet schedules?
-Did interfacing teams understand testing requirements?

W Writing and testing installation procedures

-Were any installation problems encountered at the user site?
-Were any files omitted?
-Were correct versions of files included?

M General

-Were any scheduling problems encountered?
-Were all software walk-throughs conducted promptly?
-Were version control procedures followed?

SYSTEM TEST PHASE

M Integration testing

-Was GROUP and ACCOUNT security correct?

-Were USERS in place?

-Did files and users have correct capabilities?

-Did compile and prep of finished code run smoothly?
-Were correct versions of files ready for integration?
-Were any stack overflow problems encountered?
-Was test environment accurate and available on time?
-Was disc space and hardware available?

-Were correct versions of interfaces in place?

-Was test data available?

-Was test environment stable for life of test?

-Were correct versions of products, operating system, third-party software,

and interfaces in place?
-Were any defects encountered?
-Did interfaces run correctly?
-Were adequate test cases used?
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Spectrum 1n sight?

Adager began shipping Spectrum-compatible software in August 1987.

Adager works on ANY HP3000 computer running IMAGE/3000 or
TurboIMAGE under MPE or MPE/XL.

The Adapter/Manager for IMAGE/3000 Databases




Be sure to have Adager on site.

The only difference is performance: Adager really flies on Spectrum!
For example, the BARUG Shootout Benchmark (which Adager runs
in 1 hour 14 minutes on a Series 70) takes 15 minutes on a Series 950.

Apartado 248 Antigua, GUATEMALA Telephone +502 (2) 324333 Telex 5460 Adager GU
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 FIGURE

SYSTEM TEST PHASE (continued)

# Production Alpha test period

-Were users happy with the software?

-Was user site adequately prepared?

-Was necessary hardware and disc space available?

-Were correct versions of products, operating system, third-party software

and interfaces in place?
-Were any defects encountered?

-Was any downtime encountered?
M General

-Were any enhancements required for signoff?

-Were any scheduling problems encountered?

TRAINING AND DOCUMENTATION

M User training
-Were users happy with training?

B Release documentation
-Specification documents

-to management?
-to technical personnei?
-Were any errors found?

W User guides
-Were users happy with manuals?
-Were any errors found?

M Operations guides

-Were any errors found?

-Were users adequately prepared for using the new software?
-Were any incorrect points found in the training?

-Were documents understandabie to users?

-Were technical staff happy with manuals?

The next step in improving your
software development process is to take
a step back and describe the steps you
follow in developing a new system or
in making changes to existing software.
This life cycle can be used to structure
your meeting so that problems noted
can be associated with a given develop-
ment phase. If your company has a de-
velopment life cycle in place, this may
be an easy task. If you are a smaller,
more informal shop, you may have to
do alittle more thinking to break down
your process into phases.

Figure 1 shows a fairly general life
cycle for the development process. With
a little work, you should be able to adapt
this list to your own shop’s process.

Now that you’ve identified your
software development phases, it’s time
to schedule the meeting. You should
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allow for two to three hours, more for
large projects. Our shop has found it
most successful to conduct this meeting
within a few weeks of completing a
release and receiving the okay from the
project’s user group. This way, team
members don’t forget what went well
and not so well during the development
of the project. Also, by conducting the
meeting before the next project has got-
ten very far along, the project team can
implement the suggestions made to im-
prove the development process and en-
sure that the procedures used for the
next release will be better!

Now we need to identify who
should attend the meeting. All team
members directly involved with the
software development should be there.

In addition, you may want to get input
from interfacing teams and users. If they
can’t personally attend, get their com-
ments and suggestions beforehand.
Finally, if operations staff helped con-
duct testing for you or arranged for
hardware, you may wish to have them
present as well.

Once the meeting has been
scheduled, the participants should take
some time to prepare their notes on
what went well for the project and what
did not. Especially for the first meeting,
you may want to help them prepare by
giving them a list of things to consider.

Figure 2 shows a list of questions
that may help project members review
each phase of the completed project.
You’ll want to add additional points
from your own experience and from
your own shop’s life cycle.

Now it’s time to conduct the meet-
ing. The project manager or a technical
leader should lead the meeting. Going
through a project phase by phase has
worked well in our shop. Beginning
with the first phase, ask the team
members for their input on what went
well first. This helps begin the meeting
on a positive note and gives credit to
team members for doing things right.
As you note what went well, pay par-
ticular attention to improvements sug-
gested by team members in previous
debriefings. This will show team mem-
bers that you’re serious about process
improvement and value their input.

After the team identifies what went
right in a given phase, think about what
went wrong or what could’ve been even
better. Take a look at defects found in
a phase, how much time was wasted,
user misunderstandings and anything
that caused rework of designs, coding,
testing, or documents. Was there enough
user communication? Was the problem
an omitted test case? Concentrate on
identifying the source of each problem
encountered.

Once problems have been identi-
fied, it’s time to brainstorm solutions.
You can do this after you complete the
discussion of each phase, or after you’ve
worked through all phases. I prefer to
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Porting your code is a little chancy
If your C compiler’s not strictly ANSI.

hy program in C? Because it's got a
Wpowerful preprocessor and an extensive

runtime library? Because it combines the
structure of a high-level language with the power of
an assembler? Because that's what all the top

programmers want to use?

All these are persuasive reasons. But there's one
factor that really tips the scales. Portability. That's

the ability to run software written on the HP3000 on
other systems, including HP Precision Architecture
machines. To ensure portability, a C compiler must
adhere strictly to the proposed ANSI standard for

the language and libraries. C/30007 does exactly that.

A successful compiler must also interface smoothly
with the architecture of its host system. Here too,
C/3000 shines. C/3000 produces standard USL files
and provides unrestricted access to the MPE file
system and intrinsics.

Complete ANSI compatibility in a true HP3000
compiler. With C/3000, there is no compromise.

C/3000. From Tymlabs.
Tymiabs Corporation m 811 Barton Springs Road m Austin. Texas 78704, US A = (512) 478-:0611 m Telex 755820
Tymlabs-APPIC m 123 Rue de Petit-Vaux m 91360 Epinay sur Orge. France m (1) 64-54-82-32 m Telex 603409
Wick Hill Associates Limited m 42A-44 High Street m Egham, Surrey. England TW20 9DP m 0784-38441 m Telex 268764

Megatec Pty . Ltd m 2 Brunswick Road m Mitcharn Victoria 3132 Australia m {03) 874-3633 m Telex 152692
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B Improvement

W Follow-up
-Keep it up for the next release!

W Responsibility
-All team members.

M Problem
and production testing.

W Solutions

W Responsibility
-All team members.

W Problem
hardware several times.
W Solutions
disc space is present.
space and a stable environment.

W Responsibility
-Project manager, Operations staff.

-Purchase hardware for new test machine if possible. This will ensure adequate

FEIGURE

-Scheduling was better for walk-throughs. Some walk-throughs still
had to be held right before code freeze, but this may be unavoidable.

-Omitted international test cases caused problems during system

-Add international transactions to unit test plans when appropriate.
-Bring users in to conduct system tests with production data. !
-Watch out for effect of international data on report designs.

-Due to disc space problems, system testing had to be moved to different | |

-Ensure that one machine is available for length of test, and that adequate J

brainstorm solutions at the end, since
one solution may solve several prob-
lems. In any event, look for creative
ways to alter your development process
to prevent problems and continue the
improvements and procedures that were
right. Solving problems in the design
phase ‘may involve better user commu-
nication and prototyping of new
designs. Testing problems may require
better data and perhaps additional hard-
ware. Whatever the solution is, ensure
that it 1s truly feasible, or generate
several alternatives if there's a question.
Examples of problems and proposed
solutions from our shop are shown in
Figure 3.

Figure 3 also illustrates the next
step: assigning responsibility for im-
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plementing each improvement. After
solutions are identified, work with the
project team to assign tasks to the
specific person or group who can best
implement the solution. This will help
ensure that action is, in fact, taken
toward improving your development
process. Test writers, documenters, pro-
grammers, user representatives and
project managers may be assigned ap-
propriate tasks. Alternately, responsibil-
ity may be given to the whole team in
cases where cooperation is needed for
improvement. In any event, all prob-
lems, improvements and responsibility
assignments should be published in the
minutes of the debriefing meeting so
that everyone is clear on their action
items.

As the team begins its next project,
process improvements should be imple-
mented. The next step is to ensure that

these improvements are actually occur-
ring. Typically, project management is
in the best position to do this. Manage-
ment may have to become involved in
cases where additional equipment or
software is needed for improvement; for
example, in purchasing a new HP 3000
to conduct testing, or buying a new
source-compare program. Also, man-
agement can work with individual proj-
ect members to see if proposed solutions
are working. If the solution isn’t work-
ing well or hasn’t been implemented,
management can work with the pro-
grammer or administrator to address the
situation.

It’s also important to note during
the follow-up step that the project team
need not wait until the next debriefing
meeting to fix a problem. Now that the
team members have been alerted to
watch for problems and suggest solu-
tions, chances are that they’ll do so
throughout the life cycle. This is to be
encouraged. Noting these enhancements
during the next debriefing meeting can
be further motivation for constant
improvement.

The last step in implementing de-
briefing meetings in your shop is to do
it again — continue the process im-
provement on every project. Chances
are, as you refine your process it will
become better and better. Your develop-
ment team, too, will become better and
better at identifying and solving process
problems. However, new technologies
in hardware and software will introduce
new problems that will need to be ad-
dressed. The work never stops!

HERE ARE SOME TIPS for making debrief-
ing meetings work in your shop:

1. Keep it positive.

The meeting leader must work to keep
the discussion on a positive note. If team
members begin griping, the leader
should say something like, “Well, you're
right. That experience was no fun. How
can we avoid repeating it?”” This should
help motivate team members to focus on
problem prevention for the future.
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2. Keep it non-threatening.

There will be times when a problem is
the direct or indirect result of someone’s
error, or lack of follow-through. The
meeting leader, as well as all team
members, must focus on how to prevent
future problems, not on assigning blame
for past ones. It’s very important dur-
ing this time to keep the meeting
positive and non-threatening. Take the
same approach you would use in a soft-
ware walk-through and keep the com-
ments constructive. Instead of saying
“Tommy’s program had a bug,” say,
“There was a logic error in module
1200,” or “The specifications for module
1200 were incorrect.”

3. Encourage all team members to
participate.

Everyone on the team should feel free
to identify what went well and what did
not on a given release. New team mem-
bers, while not always familiar with the

procedures in place, may be valuable for
giving a new perspective and suggesting
innovative changes to your development
process. Encouraging input from these
members can help prevent a “We've-
always-done-it-this-way”’ attitude and
help encourage positive change.

4. Get management support.

This is perhaps the most important
point of all. Project members quickly
will decide whether or not management
is committed to solving problems in the
development process. If a solution to a
particular problem is assigned to
management, and no action is taken,
team members will feel much less in-
clined to do their own part in solving
process problems. For example, if the
team members are unanimous in their
recommendation that a new test
machine or other test hardware is essen-
tial for improvement, and management
isn’t willing to foot the bill for this

equipment, team members will notice.
Management support of improvement
is critical.

Problems in the software develop-
ment process affect everyone on the
team, especially your users. Encounter-
ing the same problems on project after
project can be very frustrating and
demotivating. A sign that efforts toward
process improvement are working in
your shop is that each software project
or new enhancement release presents
completely different problems than the
last one did. Believe me, new problems
are much more fun! — Lisa Burns Hart-
man manages an internal business software
programming team at Hewlett-Packard cor-
porate headquarters, Palo Alto, CA.

Would you like to continue to see articles on this topic?
Circle on reader card
yes 350 no 349

“An investment

in knowledge
| pays the best

interest.”’

Your Government has published thousands of books
to serve America. And now the Government
Printing Office has put together a catalog of the
Government’s “Bestsellers”—almost a thousand
books in all. Books like The Space Shuttle at
Work, Starting a Business, U.S. Postage
Stamps, and National Parks Guide and
Map. 1 daresay there’s even information
on one of my favorite subjects—printing.
Find out what the Government has
published for you—send for your

free catalog. Write—

New Catalog

Superintendent of Documents
Washington, D.C. 20402
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Reshaping The World Of Desktop Publishing

i M
DESKTOP

Death To Privileging?

PUBLISHING

One of the

John Barnes

tasks in look-
ing 1into the
future is to see
beyond the new product or concept’s
capabilities and look at what those
capabilities allow people to do.

The standard example is the auto-
mobile. In 1910, most people could see
that cars could get them around without
the bother of meeting a train schedule,
could go more places than trains, and
didn’t require specialized operators like
trains. A science writer at the time might
have written about them as very con-
venient trains and, if he had, he’d have
missed completely their impact on the
shape of cities, displays of status, mating
habits, vacations, employment structure
and so forth.

What really made the difference
was that the automobile redefined peo-
ple’s day-to-day relationships to space,
distance and time.

Something a mile away was much
farther in 1895 than it was 30 years later;
a weekend trip was much more conceiv-
able for many more people. Children no
longer could be supervised up to the
moment of marriage because they could
get farther away in less time. People
with cars needed different products,
services and facilities than people with
horses and carriages, and they needed to
be able to drive to them; and once they
were driving to one business, they
wanted to drive to all of them.

Would a science fiction writer in
1900 have been able to forecast
McDonalds, shopping malls, entrance
ramps — or the sexual connotations of
“back seat’™?
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IN THE SAME WAY, when we talk about
the future of desktop publishing, it’s
easy to say, “It makes it cheaper and
easier for people to turn out good-
looking text.” That was obvious a long
time ago.

The important question is, what
will people do with this ability? One
way to approach that question is to ask,
what features of our document handling
in the past have been governed by
physical characteristics of the system? In
other words, what have we always done
because we always had to do it? Which
of those things will the new technology
change?

I don’t pretend that this is ex-
haustive, but there are two major
changes that I think are clearly in the
wind: the cconomies of scale in publish-
ing, which will be important in the short
run, and the semiotic phenomenon of
privileging, which will be crucial in the
long run. Each may well reshape the
world in unpredictable ways.

The cconomies of scale in the pub-
lishing industry have changed a great
deal quantitatively since Gutenberg's
day, but qualitatively they haven’t
changed at all. 1t still costs much more
to set up a book production process than
it does. to produce books — just like
Gutenberg who spent much more time
setting type than actually operating his
press.

Thus, 1t pays to operate in such a
way that you do as few setups as possi-
ble per thousand books sold — which
is why publishers are always looking for
a bestseller, why new authors without
track records find it hard to get pub-
lished while established authors of
several bestsellers can sell a book before
writing a word of it, why there’s a
minimum number of interested people
needed for a successful magazine or

.. . what features of
our document
handling in the past
have been governed by
physical characteristics
of the system?

newsletter, and so forth.

This will not be reversed entirely by
the DTP revolution, but the cost dif-
ferential between setup and marginal
production is shifting drastically. Most
of the cost of setup in traditional
publishing was in typesetting, a slow,
laborious and often inaccurate process.

DTP has changed this already —
anyone with a Macintosh and page lay-
out software is better equipped for
typesetting than anyone in the world
was in 1970, and the process itself is now
a simple job, not skilled labor.

This will mean, in general, that
greater diversity and less centralization
will pay off in publishing. The effects
may well be similar to those of FM radio
or cable TV — many more kinds of
published material, addressed to much
narrower publics. This may mean the
end of the bestseller as we’ve known 1it,
but it also means that people who’ve had
trouble finding what they want to read
are much more likely to get it. Book-
stores may have to go back to serving
as catalog stores, or they may have to go
beyond it. The bookstore of 2010 may
look more like Kinko’s than B. Dalton.
You walk in and ask for a book; they get
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TS NOT JUST
WHAT YOU SAY.
IT'S THE FAGE
YOU SAY IT
WITH.

With Bitstream Fontware, you can
now choose from dozens of profes-
sional typefonts for your desktop pub-
lishing system.

Typefaces that scale to all sizes. That
print on any Hewlett Packard, compati-
ble or PostScript PDL laser printer. That
work with most MS-DOS desktop pub-
lishing software including Aldus PC
PageMaker, Ventura Publisher and DRI
GEM applications. Faces that always
look expressive and true to the original.
On the screen and on

the page. T
See your dealer.
Or call us at 1-800-522- ES

3668 (617-497-7512 Ed

in Massachusetts). I'I . W
Find out how easy it Il_ ‘

is to get started with
Fontware. And
ask about Fundamentals —three
special collections of Fontware faces
carefully chosen to

- [}
work best for News-
letters, Books &

Manuals, and Flyers. C
Consider what the h
quality of Fontware t Pg!]

can do for you.

Because if you want

them to remember

your words, it helps to have a face
they can’t forget.

| Bitstreame®
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DBAUDIT

Instant Replay for Databases

When you think of IMAGE logging, do
you think only of disaster recovery?
Logging is also a low-cost way to collect
hard facts about your applications.
DBAUDIT analyzes HP 3000 database
activity by reading IMAGE logfiles.
You can obtain summary reports by base,
dataset, logon device, user and program,
plus detailed dumps of transactions in a
readable format.

_—
OPEN  Date:86/04/27 Time:07:10 Number:3 Logid:1
Program:QUERY.PUB.SYS Base:STORE.PUB.GREEN
Logon device:33  Session 1A BA MR DS PH SF ND LG OP GL
Last dbstore:Never.

HEMO  Date:86/04/27 Time:07:10 Number:é Logid:1
Program:QUERY .PUB.SYS Base:STORE .PUB.GREEN
Load Store database with startup values

PUT Date:86/04/27 Time:07:12 Number:5 Logid:1
Program:QUERY.PUB.SYS Base:STORE .PUB.GREEN
Record: 15 Key value: CUST-ACCOUNT = 4003302
Data values edded were: crry = Los Altos
CUST-ACCOUNT = 4003302 CUST-STATUS =40

NAME -LAST = Perkins
STREET-ADDRESS = Room 655
(2)  Century Plaza Building

Z1P-CODE = 93001

PutT Date:86/04/27 Time:07:14 Number:6é Logid:1
Program:QUERY .PUB.SYS Base:STORE.PUB .GREEN
Record:41 Key value: CUST-ACCOUNT = 111567
Data values added were: crry = San Rafael
CUST - ACCOUNT = 111567 CUST-STATUS =40

NAME - LAST = Fisher

STREET-ADDRESS = 550 Fourth St.
(2)  3rd Floor
Z1P-CODE = 95014

DBAUDIT can now SORT transactions
before printing them. The report may be
sorted by user, program, base, dataset,
logon device, logid, and even by database
field wvalues such as Part-Number.
DBAUDIT supports up to five sort keys
per report, including three different
database field values.

Turbo IMAGE

DBAUDIT supports Turbo IMAGE and
we continue to extend that support. You
can now rename logfile sets and still
report them with DBAUDIT.

DBAUDIT is $2000, including one year
of service. Request a trial today and use
it to browse through your active logfile.
You may be surprised by what is
happening on your HP 3000.

ROBELLE Consulting Ltd.

8648 Armstrong Road, RR. #6
Langley, B.C. Canada V3A 4P9
Phone: (604) 888-3666 Telex: 04-352848

Australia 03.420 5400 England 01.262.5050 {x363)
France 06.907.7079 Germany 07621791101
Holland 4242 15655 South Africa 021.61.9001
Sweden 08 .35 4666 Switzerland 031.46.1664
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a copy over modem and print and bind
it for you right there. You may very well
be buying it directly from the author,
bypassing every stage except the retailer.

The shape of periodical publishing
may change even further. The whole
cconomic rationale underlying maga-
zines is that the cheapest way for you
to get the articles you want is to include
them in a one-size-fits-most package.
You may not care what Madonna is do-
ing this week, but if you want to read
the world news in Tinte, you have to buy
the “people” section, too.

Nature and science are essential
reading across the sciences — even
though most biologists don’t read the
physics articles and vice versa. But if you
can buy only the articles you’re in-
terested in, direct from the author
through some sort of central clearing-
house, the situation changes drastically.

Furthermore, the written word is
not the only thing due to be affected.
DTP is a cheaper way than ever before
to distribute information, not just text.
With the current system of handling in-
formation for manufacturing — print-
ing patterns and directions — it is
cheaper to “‘embed” the information in
the product and ship that. For example,
you sell a T=shirt design by making a T-
shirt from it and a wood-stove design
by making a wood stove from it and
selling the product, not the design. This,
too, will change.

As doing custom design and pat-
terns becomes cheaper and easier with
CAD, DTP will provide a channel for
distributing design as a commodity.
Fashion designers will be able to publish
patterns for local craftspeople, distribut-
ing their own catalogues nationally and
adapting their patterns to the customer’s
individual measurements. Inventors may
choose to distribute new devices and
systems to very small-scale manufactur-
ers using DTP, and the manufacturers in
turn will be able to advertise the prod-
uct much more cheaply.

DTP might well return us to the
days of “bicycle shop engineering,”
launching a new period of rapid innova-
tion like the one at the turn of this cen-

tury. Still another effect of the change
in economies of scale may be one com-
parable to that brought on by the print-
ing press — many more people are go-
ing to learn to read many more
languages.

Right now, a critical bottleneck in
the progress of global literacy is that
there simply aren’t enough textbooks.
What textbooks there are are too expen-
sive and, often, the language the student
knows best is one in which there are few
or no books.

These are all consequences of the
simple fact that typesetting has been ex-
pensive and printing relatively cheap.
Again, it can be expected to change, and
with the change will come a booming
global market in translations of all kinds
and probably greater success for all
kinds of nationalist and ethnic move-
ments. These changes may seem like
quite enough for the next few decades.
Yet my feeling is that in the long run the
second-order, semiotic effects will
dwarf them.

SEMIOTICS IS A RELATIVELY new
discipline, only about 20 years old, that
was developed by applying some of the
concepts of linguistics to new areas. In
effect, semiotics asserts that what we
know about a subject and the way we
communicate about it are so closely in-
terrelated that we cannot study one
without studying the other. It has
revolutionized half-a-dozen fields in the
social sciences and humanities and is
continuing to spread into new areas.
One key semiotic concept is that of
privileging. Privileging is the process by
which knowledgeable people decide
which messages deserve more or less
weight. For example, you will react one
way to the message, ““I have something
important to tell you. It might save your
life)” coming from a man in a white coat
with a medical diploma on his office
wall and react entirely differently to the
same words coming from a man in a
cheap suit waving a Bible and shouting
at you on a street corner. Or for another
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example, an art critic confronted with
very simple line drawings will look at
them one way if they are by a six-year-
old and in quite another if they are by
Alexander Calder. “Giant Comet Will
Strike Earth This Year, Experts Predict”
is one kind of news in the New York
Times and another kind in the National
Enquirer.

PRIVILEGING IS THE PROCESS by which
we make such decisions. A semioticist
would say we “‘read the metalanguage”
to place the message in context. We
privilege the words of the doctor over
those of the street corner preacher (or
perhaps vice versa), the art
privileges Calder’s work over a six-
year-old’s, and most of us privilege the
New York Times over the National
Enquirer.

The metalanguage we have read
says that the white coat and medical
degree indicate a literal kind of concern
about our lives, and the Bible and the
style of public speaking indicate a dif-
ferent kind of concern. The critic,
knowing Calder’s other work and
where this stands in relation to it, knows

critic

that Calder is drawing this way for a
reason, and that the reason is part of the
intended meaning. And the simple labels
— New York Times, National Enquirer —
tell us directly how much weight to give
to the message.

Documents are messages and, like
all messages, they are subject to privileg-
ing. For more than a century, the most
effective metalanguage to judge the
worth of a book, magazine or pamphlet
has been the quality of design, graphics
and printing. Look at the Jehovah’s
Witnesses’ The Watchtower, or the Com-
munist Party’s Daily World, or the Hare
Krishna editions of the Bhagavad Gita,
and you immediately know that these
were put out by organizations without
the money for up-to-date graphic
design or state-of-the-art printing.

The privileging is so automatic that
you don’t need to open the magazine,
newspaper or book to make the deci-
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sion. In the same way, most of us can
tell a real government document from
a sweepstakes offer and serious business
correspondence from insurance com-
pany advertising without opening the
envelope.

There are half-a-dozen clues on the
outside (for example, few real govern-
ment documents feature pictures of Ed
McMahon). But DTP allows extreme in-
dividualization of documents. Already
some political fundraising form letters
are receiving replies that indicate that the
recipients don’t know they are form let-
ters. We may laugh at them right now,
but the job is getting harder.

DTP EVENTUALLY WILL PUT first-rate
layout and design within reach of every-
one and further allow all correspond-
ence to look like person-to-person mail.
In other words, DTP will deprivilege the
whole world of printed text. You no
longer will be able to judge a book, let-
ter, magazine, report, memo or anything
else by its cover.

Notice that this is happening at a
time when DTP also is greatly increas-
ing the volume of written text any one
person can put into circulation, which
means that the volume and complexity
of written material people must process
(most of it directly into the wastebasket)
is increasing drastically.

Already many companies are
plagued by internal underground news-
letters and prank memos. What will
happen when they can’t be distinguished
from real company communications?
What will happen when anyone who
gets hold of a piece of information —
or makes one up — can put it into
worldwide circulation instantly? How
will we sort through this huge multi-
plication of messages, every one of
which will be carrying the traditional
metalanguage for “I Am Important!”’?
The answers to these questions are not
clear, but within most of our lifetimes,
we certainly are going to find out. —
John Barnes is the Northwest Regional
Manager for ADG, a high-technology
marketing services organization based in San

Pedro, CA.

Teach Iyle/
3000

* Train new employees on the HP 3000

Modules range from introductory
material to system management

* Modules on IMAGE, VPLUS, COBOL
and Dictionary for the programmer

* Less expensive than sending your staff
to off-site classes

Better trained employees become more
productive, they have higher morale

* Improved job satisfaction leads to
lower employee turnover

* Authoring language available to write
your own modules

* Free demonstration tape available of

all modules and authoring language

For more information, contact:
Innovative Software Solutions, Inc.
10705 Colton Street

Fairfax, VA 22032 USA.
Invovarive
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VRS-232 & RS-422/HP-IB converters

v Magintosh/HP-IB vontrolless

Fiber optic and RS-422 HP-IB bus extenders

A Parallel (Centronics)/HP-IB converters
¥ Maodem/HP-IB converters
v Digital /O (BCD)/HP-1B converters

A HP-IB chronometers (10 yr. hattery backup

\ HP-1B expanders (control up to 30 devices)

N HP-IB hardware & soltware for Lotus 1-2-3%
and Asyst
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your FREE
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wnd A IWO yeir war ALy

Otech s

F1Otech
products are

(216) 439-4091
23400 Aurora Road « Cleveland, Ohio 44146

CIRCLE 119 ON READER CARD



professional press publications

Professional Press launched the DEC-specific publishing industry in 1979 with the publication of its
first DEC magazine RSTS PROFESSIONAL.

Today Professional Press offers two DEC-oriented publications and a third, geared to the Hewlett-
Packard marketplace. Plus two important texts for computing pros who want to learn about C
language and VAX/VMS.

H?Professional

.‘44.- -~

Online Transaction Processing

professional

Introduction to
VAX/VMS
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I
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I
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*HP Professional, December 1987 BPA Publisher’s Statement.
**DEC Professional, December 1987 BPA Publisher's Statement.

HP PROFESSIONAL

A monthly magazine written for professional users and
managers of Hewlett-Packard’s business/commercial and
technical computer systems. With 30,220 buyer-qualified
subscribers®, it offers by far the largest and most clearly
targeted circulation in its marketplace.

DEC PROFESSIONAL

The largest circulation DEC publication in existence

— 100% buyer qualified** and dedicated to improving staff
and equipment performance at DEC installations.

VAX PROFESSIONAL—The Software Journal for VMS
This bimonthly publication is the only technical journal
dedicated solely to the users of VAX/VMS. It’s the source
of practical advice on how to write better software and
make better use of the hardware on every VAX system
— from the MicrovAX to the 8800.

INTRODUCTION TO VAX/VMS, SECOND EDITION
This revised and expanded self-teaching text explains and
illustrates how to use VAX/VMS systems. Easy to learn for
the computing novice . . . an excellent reference for
VAX/VMS pros. Covers the basics and teaches systems
and programming as well, plus glossary and appendices.
Authors: David Bynon and Terry Shannon.

LET’S C NOW

A complete guide to learning C language in two
volumes. Over 300 pages in 26 chapters in a self-
instructing workbook format. All the information needed
to become proficient in C. Plus chapter summaries,
glossary, and author Rex Jaeschke’s hints and
suggestions.

RO
b

For More Information Call (215) 542-7008




Hewlett-Packard presents
HPLaserRX the state-of-the-art soft-
ware tool that thoroughly examines
the state of your HP 3000 system.

To manage your system'’s per-
formance-rather than react to it-
you need a wide range of
information.

You need the big
picture so you can focus
on the areas that matter
and understand trends:
How good are response
times? What are the trans-
action and resource usage
pattems? Most importantly, where
are the bottlenecks?

But the big picture can only go
so far.

You also need the detail to test
your firstimpressions and show
which areas need concrete action:

Is what looks like a CPU problem
really lack of memory? Which batch
job isn't running at its appropriate
priority? What specific processes

HP LaserRX.

HP LaserRX graphics clearly show
your system performance data

contributed to that slowdown
yesterday at 10:05?

With HP LaserRX, now you can
get answers to all these questions.
It captures all the essential perform-
ance data you need-continuously.

Tt gives you the big picture

and the details and makes
it easy to move from one to
the other. Or to pointsin
between.

The bottom line is, with
HP LaserRX you can confi-
dently manage and docu-
ment your system's per-
formance. Quickly and easily.
Without barking up the wrong tree.
For more information or a demon-
stration, contact your HP sales
representative.
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The PASCAL System

WORKSTATIONS

Interrupt Service Routines

Bob Youngquist

HP has done
well with its
PASCAL System
for the 9000
series. Although its origins can be traced
to a port of the UCSD P System, it has
adapted well to a high-performance
engineering graphics environment and
has proven to be a capable development
system for a variety of engineering soft-
ware. One of its most attractive features
is its simplicity.

A number of design considerations
have contributed to making the PASCAL
System a friendly environment for code
development. The PASCAL System, as
the name implies, is written largely in
PASCAL (actually a PASCAL derivative
called Modcal) with low-level and
speed-sensitive routines in 680xx
assembly language.

Modcal is an extension of the
PASCAL language with enhancements
for operating system programming.
This language supports a modular ap-
proach to operating system development
and makes high-level language interfac-
ing relatively simple.

The use of the keyboard interrupt
services for low-level control of this in-
put device is an excellent example of
utilizing system resources from a high-
level language.

Access To System Globals

One of the most important enhance-
ments to the PASCAL language found in
HP PASCAL is the ability to import and
export modules. These modules can be
separately compiled units written by the
programmer or they can be modules
contained in the operating system itseif.

78

haining to

the ISR is a
convenient tool for
gaining more direct
and detailed control

of the hardware.

As with every feature of PASCAL, the
necessary declarations must be made to
utilize this feature. The following is an
example of the declarations necessary to
use system features:

$SYSPROG ON$
program example(input, output);
$search ‘VIL:INTERFACE’$

import sysglobals, sysdevs;

The first compiler directive
$SYSPROG ONS$ enables most of the
operating system programming features
found in Modcal. Among these exten-
sions are absolute addressing of vari-
ables, relaxed type checking, error trap-
ping and procedure variables.

In the example above, the search
directive indicates that a file called IN-
TERFACE in the V11 directory will be
searched at compile time to resolve

references found later in the program.
INTERFACE contains only the interface
specifications that the compiler uses
when it imports a module. The compiler
places only references in the compiled
code and not actual object code. These
references are resolved at run time by the
linker-loader.

Procedure Variables

The module sysglobals contains system
global variables that are available to all
programs running under the operating
system. Among these variables are pro-
cedure variables, which are declared as
follows:

type
procvar = procedure(i : integer);

var
p : procvar;

Implicit in this declaration is the
type of the procedure variable. Type as
it applies to procedure variables is really
a description of the procedure’s
parameters. In the simple example
above, only one integer parameter was
indicated in the declaration of the pro-
cedure variable. Procedure variables can
be used to execute a procedure using the
standard procedure CALL, which will
execute the procedure passed to it and
return to the local program. This pro-
cedure can be part of any loaded library
or part of the operating system itself.

The CALL procedure, procedure
variables and system global variables are
the keys to tapping the power of inter-
rupt service routines. Among the system
globals are procedure variables for vari-
ous interrupt service routines. A variable

called kbdisrhook of type kbdhook-
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HP Predictive Support transforms
unscheduled downtimeinto sched-
uled maintenance.

HP Predictive Support is our
way of providing frequent check-
ups on your HP 3000's health. And
for giving your system specialized
attention from HP's Support
Network.

A comprehensive early warn-
ing system, HP Predictive Support
diagnoses and resolves small
problems before they become big
ones. And before they affect sys-
tem availability.

HP Predictive Support incorpo-
rates the expertise of HP's most
knowledgeable field engineers.

It sends current support data to
HP's Response Center, where

specially trained engineers can
monitor your system as often as
the software is run. Thus reassur-
ing you that your system is oper-
ating with a clean bill of health.

HP Predictive Support is an inte-
gral part of an HP hardware sup-
port contract—delivering a level of
service that has made HP the pre-
mier service organization today.

HP Predictive Support. It keeps
a finger on your HP 3000's pulse.
For more information or a demon-
stration, contact your Hewlett-
Packard sales representative
today.
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type corresponds to the keyboard inter-
rupt service. A second procedure vari-
able of type kbdhooktype called rgp-
hook corresponds to the cursor knob
found on some 9000 series keyboards.

Together these two procedures are
responsible for the low-level processing
of keyboard events. Each time a key is

pressed (or the knob is rotated) a hard-
ware Interrupt is generated. One of
these two procedures is called to deal
with the interrupt.

These two procedures variables can
be thought of as hooks into the operat-
ing system (as the procedure variable
names imply) because they can be

replaced or chained together with other
interrupt service routines. This latter
technique is used in MS-DOS hardware
to create TSR (Terminate and Stay Resi-
dent) software like Sidekick (a pop-up
utility) or Superkey (a keyboard macro
program). However, in MS-DOS, this
technique is much more difficult to im-

Program |.

$sysprog on$
$UCSDS

$search 'V11:INTERFACE.'S$

{enable system programming features)

{enable UCSD extensions)

{search INTERFACE for reféerences)

program keytest(keyboard,output);

[keytest reports the statbyte and databyte each time)

{each time a key is pressed }
{Cntrl-C terminates the program }
import sysglobals, sysdevs; [import necessary modules)
var

ch :char;

keyboard ttext;

savekbdhook :kbdhooktype; {saves the default keyboard isr)

procedure newhook(var statbyte, databyte:byte; var doit: boolean);
{newhook displays the statbyte)

{and databyte before passing |
{them on to the default kbdisr)

begin
if doit then
begin
writeln('Databyte: ’,databyte:3, ‘'Statbyte: ', statbyte:3);
call (savekbdhook, statbyte, databyte, doit);
end;
end; {of newhook procedure)
begin {start of main}

savekbdhook ;=kbdisrhook;
kbdisrhook:=newhook;
repeat
if not unitbusy(2) then
read(keyboard,ch);
dntil eh = #3:

{save old kbdisr}

{replace with new routine)
{loop until “C)

{has a key been pressed)
{read it)

{if "°C terminate loop)

ch:=#0; {purge exit character if P-load}
kbdisrhook:=savekbdhook; {Restore mormal kybd processing}
writeln(’'Cntrl/C....exit"'); (signal end of program)

end.
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plement and by no means bomb proof.

Replacing an interrupt service
routine in HP PASCAL involves writing
a replacement routine and assigning it
to the appropriate variable. Given the
following declaration:

var
newhook : kbdhooktype;

the replacement of the keyboard ISR is
accomplished with this single assign-
ment statement:

kbdisrhook : = newhook;

The global variable kbdisrhook,
which once pointed to the original ISR,
now points to our replacement ISR.

Why would you want to meddle
with these system details? Sometimes
the system services do not provide all
that is required. At times, a lower level
approach i1s needed. For example, the

function keys and the specially labeled
keys found on the 9000 series keyboards
do not generate ASCII codes when read
with the standard input functions.
Obviously, every key must, on
some level, generate a unique response
to being pressed, otherwise it could not
be differentiated. On the level of the
keyboard ISR, each generates a unique
databyte (except for status keys like
SHIFT and CNTRL). Even the number 7
on the numeric keypad, for example,
generates a different databyte from the
number 7 on the standard keyboard.
The second variable used by the
keyboard ISR is the statbyte. It indicates
the condition of the SHIFT, CNTRL and
EXTEND CHAR keys. The system looks
at the status of the SHIFT key and
delivers either an ASCII 65 or 97 when
the A key is pressed. If the CNTRL key
is pressed, the ASCII value is 1. But what
about CNTRL-Keypad 5? The informa-

tion is contained in the databyte and

statbyte, but is not available through the
standard system services.

However, extended keyboard func-
tionality is easily obtained by intercept-
ing the statbyte and databyte before
passing them on to the operating sys-
tem. This is accomplished by placing
another procedure in the chain of execu-
tion of the interrupt service. The cur-
rent ISR must be replaced by making an
assignment to the kbdisrhook variable,
but rather than totally replace the
original procedure, it is far easier to pro-
cess the statbyte and databyte as
necessary and then call the original
routine.

Program 1 is a trivial (although
useful and instructive) program that
intercepts and reports the value of the
statbyte and databyte. (It originally was
written to test the documented key
codes that proved to be in error.)

Keytest begins with an assignment
to savekbdhook, which effectively
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When you think of memory, think of

Save up to 60% with our wide selec-
tion of affordable high performance
memory subsystems for HP 9000 Series 200/300 computers.

RAM D I S K == a1 Megabyte memory board that functions just

like a disk drive. Martinsound has utilized state-of-the-art low-power RAMs to give
you a non-volatile type memory system that is many times faster than any disk-
based system. And, you can boot your system direct from RAMDISK.

RAMDISK — the ideal alternative to high-cost non-volatile memories like EPROMs
or bubble memories. By virtue of its battery back-up (3 year life - minimum), itis the
clear choice over disk-based memory for any harsh environment.

Attention HP Viper Language Processor users —
MARTINSOUND now has affordable memory kits for your HP Viper Basic and Pas-
cal Language Processor Cards — call for information!
“American Built Quality and Service Since 1971”
See your local MARTINSOUND TECHNOLOGIES dealer, or —
CALL US TODAY (818) 281 3555
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™
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%\‘ARTINSOUND

5

ECHNOLOGIES

I

Martinsound Technologles
1151 West Valley Boulevard, Alnambra, CA 91803-2493
FAX: 818-284-3092
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WORDWISE

Technical Word Processor |

|
Graphics™
Spelling Check
Mail Merge
Terminal Emulator
File Exchange
Proportional Fonts
Greek & Math Symbols

| The established leader for
. Series 200/300/520 Basic

Now available also for

HP Vectra/Viper
 IBM PC compatibles

‘James Associates

1525 E. County Road 58 |
Fort Collins, CO 80524 ‘
1 303-484-5296

| over 6 years on HP 9000 | |

CIRCLE 146 ON READER CARD

CALLING ALL
HP COMPUTING AND
SYSTEMS EXPERTS . . .

Share your knowledge and expertise
with colleagues and professionals
through the pages of HP
PROFESSIONAL. Write a story or a
feature article for an upcoming
issue. We'll consider all articles that
focus on HP systems.

Articles must pertain to current
issues, problems, challenges and
opportunities within the HP
computing environment. Articles can
focus on applications, site prepara-
tion, programming tips and tutorials,
software, hardware, database
management systems, system
architecture, graphics, CIM, artificial
intelligence, HP peripherals, etc.

HP PROFESSIONAL pays authors an
honorarium upon publication of their
articles. If you are interested in
writing for HP PROFESSIONAL
contact:

Ann Marie Lasak
Professional Press, Inc.
921 Bethlehem Pike
Spring House, PA 19477
(215) 542-7008
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saves the current ISR for restoration at
the end of the program. Then it assigns
the new ISR procedure variable to the
kbdisrhook so that it will be called to
process keyboard input. The program
loops through a keyboard read loop un-

accidental invocation of a dangerous
command.

Notice that in Program 1 the final
program statement restores the original
ISR. Care should be taken when
manipulating ISRs since abnormal pro-

he powerful system extensions to

the PASCAL language and the
design of the system itself have made
this relatively detailed system
programming simple and safe.

til CNTRL-C is pressed. In so doing, it
calls the keyboard interrupt service
routine repeatedly. All of the useful
work (i.e., displaying the values) is done
from within the ISR itself. The Boolean
variable doit is set true if a non-status
key has been pressed (i.e., any key but
CNTRL, SHIFT, EXTEND CHAR). Finally,
the CALL procedure is used to pass con-
trol to the original ISR, completing the
chain.

One common reason for chaining
into the keyboard ISR is to get extended
keyboard combinations using the SHIFT,
CNTRL and EXTEND CHAR keys in
combination with the function or key-
pad keys. This can be done by isolating
bits in the statbyte and setting flags that
can be processed by your application.
For example, this codevfragment tests for
the control key status:

var
control : boolean;

if odd(statbyte div 32) then

control : = false
else
control := true;

Flags for the other status keys can
be set in a similar fashion. Combinations
of the three status keys can be used
when many key combinations are re-
quired or when a key combination is
purposefully made difficult to prevent

gram termination before restoration of
the original ISR will require that the
computer be rebooted. Fortunately, the
operating system has a facility for error
trapping called the TRY-RECOVER state-
ment. When the TRY is executed, it
saves information about the state of the
program by pushing it on the stack.
When an error is encountered, the state-
ment following RECOVER is executed.
The general form of the TRY-RECOVER
is:

TRY
< statement >

< statement >
RECOVER
<statement> {restore ISRs here}

CHAINING TO THE ISR 1s a convenient and
powerful tool for gaining more direct
and detailed control of the hardware.
The powerful system extensions to the
PASCAL language and the design of the
system itself have made this relatively
detailed system programming simple
and safe. All systems programmers
should be so lucky. —Bob Youngquist is
president of Insight Instrument, Fort Erie,
Ontario.
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Most sales order management

In sales order management, “great fit” means doing the
job the way you do business — using your unique order
types and your way of processing them. It also means
adapting to your changing needs. And it means doing all
of this without the time or cost of custom program
development.

If you have unique requirements for export orders,
consignment orders — any kind of order — Cardinal
can automate them quickly and easily at a fraction of
the cost of custom software development. No one else

yo pen to wear their size.

e a great fit.

can offer you this combination of exact fit and easy
adaptability.

The secret: the Cardinal Configurator, an exclusive
architecture that lets you specify, in detail, an unlimited
number of order types and how each is processed. As
your needs change, your systems can change with them
—without programming.

So why settle for an inflexible order management
system? Or spend a fortune on custom software devel-
opment? Call Cardinal. And get the best of both worlds.

s ~A~rAinA~l AANE~N AArA
] Al \A |

75 Second Avenue, Needham, MA 02194 « (617) 449-0066
Distributors: Los Angeles (714-554-1551) » Sydney (2-436-4022)

INTEGRATED SOFTWARE FOR: ORDER MANAGEMENT e PURCHASING e INVENTORY
o RECEIVABLES o PAYABLES » GENERAL LEDGER
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Two Guides In One

BEYOND RISC!

Earlier  this
year, BEYOND
RISC! was pub-
lished by Soft-
ware Research Northwest, Inc. (Vashon
Island, WA). As I read it I thought about
how handy this guide would have been
if it had been available last fall when I
was writing a script for a slide presen-
tation about Hewlett-Packard Precision
Architecture (HP-PA).

The best features of this guide are
its HP history lesson, its explanation of
how Precision Architecture evolved, and
its comparisons between the Series 930
and 950 RISC computers and the Com-
plex Instruction Set HP 3000 computers.

The problems arise when useful,
general information is mingled in the
same chapter with very specific technical
information of interest mainly to sys-
tems programmers who need to deal
with the intricacies of the operating
system. Some chapters take gigantic
leaps from general interest information
to system programmer specifics. For ex-
ample, Chapter 6 begins with a defini-
tion of the term computer architecture,
tells how HP-PA was developed at HP
labs and ends up discussing how to
write /O drivers.

The six authors and one editor
should have written two separate books
instead of combining general and tech-
nical information as they do in many of
the chapters.

If read selectively, BEYOND RISC!
can be an excellent introduction to users
who have a new Series 930 or 950 at
their workplace. For the benefit of new
users of Precision Architecture comput-
ers who are managers, MIS directors,
training specialists or in other positions

84

requiring a knowledge of the machine,
I will recommend chapters and portions
of chapters to read for general informa-
tion about the new machine that has just
arrived or is soon to be shipped to your
computer room at work.

Even if you have been an HP
customer for many years, you may learn
some new HP trivia in Chapter 1, “A
Briet History of Hewlett-Packard.” (I
learned, for instance, how the Neely
Sales Region got its name.) Chapter 2
covers the HP 3000 prior to the introduc-
tion of HP-PA machines.

For those of you interested in
knowing some of the technical founda-
tions of Precision Architecture, the third
chapter explains microcode and the
history of reduced instruction set com-
puting more clearly than the literature
HP has published on RISC vs. CISC. Just
as RISC is simpler than CISC architec-

e
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ture, so is the fifth chapter on HP-PA
more simple than the fourth chapter on
HP 3000 architecture.

Those of you lacking a degree in
computer science can glean useful infor-
mation about computer architecture and
the theory behind reduced instruction
sets in Chapter 5, but stop when you
get to the “Technical Aspects of HP-PA”
section.

Skip Chapter 6, “General Software
Aspects,” except for the ““Short Course
in Compilers” section, which uses clear
and simple language to explain how
compilers work. Skip to page 85 and
read the first two paragraphs of the
“Compiler Structure” section if you
want to learn the differences between
the front end and the back end of a
compiler.

Chapter 7, which I would have
placed just after the chapter describing

BEYOND RISC!

An Essential Guide
To Hewlett-Packard
Precision Architecture

Editor: Wayne E. Holt
Authors: Steven M. Cooper,
Jason M. Goertz, Scott E.
Levine, Joanna L. Mosher,
Stanley R. Seiler Jr.,
Jacques Van Damme

Software Research
Northwest Inc:

Route 1, Box 610

Vashon Island, WA 98070

(206) 935-3100
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the HP 3000 family, describes features of
the HP 3000 Series 900 family as suc-
cinctly and more readably than most
datasheets. This part is recommended
even for novices since all acronyms are
written out the first time and technical
concepts are explained in clear prose.

Leave Chapters 9 through 11 for the
operating system tinkerers, but those of
you unfamiliar with the file types found
in MPE can glance at Chapter 12 for
definitions of different types of files
found in MPE/XL.

Chapter 13 gives general informa-
tion about databases and a history of
HP’s very popular IMAGE product. The
information on ALLBASE on page 166
now is obsolete due to a strategy change
at HP’s Business Systems Sector. (See the
article on ALLBASE in the News &
Trends section of the June 1988 issue.)

In Chapter 17 you’ll find sum-
maries of the languages supported by

HP for the HP 3000 Series 900s. The
general information turns technical
when you get to “Interlanguage Calls”
on page 219.

After this section, the only reading
material left for non-techies is the com-
prehensive glossary that consists mainly
of technical terms. Most of these defini-
tions are clear, concise and valuable as
reference information.

Systems programmers interested in
the bits and bytes of HP-PA should read
any parts of BEYOND RISC! not men-
tioned so far. For your reference, the
appendices contain a list of the entire
HP-PA instruction set and a guide to
MPE/XL Debug.

Just after the glossary are pictures
and bios about all of the authors and the
editor. I would have replaced the
“Chronological Author’s Bibliography,”
which lists every article any of the seven
has written in the past 10 years, with an

afterword (or a forward) that tells which
author wrote which section. The quality
of the writing and level of explanations
are so widely varied that it is clear that
different authors were responsible for
single chapters.

Instead of working as a gang of
seven, these authors would have done
better to divide and conquer. One team
could have worked on a guide to new
customers aimed at non-technical users,
especially those who are accustomed to
computers from other vendors. This
guide could be used in training sessions
to be held while you wait for your Series
900 computer to be delivered. The other
authors could have written a guide for
systems programmers who can’t wait to
begin exploring the operating system as
soon as the new machine gets plugged
in. —Peggy King is an independent consul-
tant and free-lance writer based in San Jose,
California.
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Why this publication || I
and more than 1,300
others let us goover ||

Looking for ways to increase
programming productivity?
Look no further...

IS HERE!

It automatically creates entire database applications in
minutes requiring minimal data entry on a mere hand-
ful of screens. A database system containing 15 data-
sets (excluding automatic masters) can be produced
& automatically documented in under an hour.

' S/S/

Available from
Software Systems Technology, Inc.
305 Broadway, New York, N.Y. 10007 212-964-9600

1581 Route 235, Wayne, N.J. 07470 201-696-0112
Fax 212-233-4678

s Publicalions

New York NY 10010

Other Software Products:

S/S/T HUMAN RESOURCE SYSTEM
S/S/T SYSTEM OPERATING DOCUMENTATION DATABASE
DBTUNE/HIBACK from HICOMP

DBTUNE & HIBACK are registered trademarks of HICOMP America
Powerhouse is a registered trademark of Cognos Corporation
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NEW PRODUCTS

Continued from page 24.
objects and relationships that make up the
knowledge base.

NEXPERT OBJECT provides program
libraries that allow it to be easily embedded
within other programs written in standard
computing languages such as FORTRAN, C,
ADA, PASCAL and COBOL.

NEXPERT OBJECT supports the X
Window Systemn, MIT’s standard window-
ing interface, on the HP 9000. Applications
developed using NEXPERT also will run
under character-based terminals, HP
NewWave and any other presentation
manager available.

Contact Neuron Data, 444 High St., Palo
Alto, CA 94301; (415) 321-4488.
Circle 393 on reader card

POS System Integrated
With HP 3000 Software

Info-Point Corporation, an Authorized
MCBA Installer, recently announced a
microcomputer-based point-of-sale (POS)
system that integrates with MCBA's account-
ing and distribution softwarc for the HP
3000 Series.

The Info-Point system is designed for
small retail chains that manage financial and
inventory data from a central computer.

The POS system ($1,200 — $2,400) runs
on any IBM PC/XT/AT or compatible, cach
controlling up to eight cash drawers in cach
store, linked by modem to any HP 3000.

PCs in each store operate independently,
storing customer transactions until the data
is uploaded to a central HP 3000, usually
overnight. The data automatically interfaces
with MCBA’s Accounts Receivable,
Customer Order Processing and Inventory
Management packages, allowing the user to
accurately track sales and inventory status at
each store.

Contact MCBA, 425 W. Broadway, Glen-
dale, CA 91204-1269; (818) 242-9600.
Circle 390 on reader card

RGB Enhances Scan

Converter Line

RGB Technology has enhanced its
RGB/Videolink line of scan converters with
an anti-flicker filter.

The addition of the proprietary filter ef-
fectively eliminates the problem of flicker in
an interlaced display format, which includes
all television standards. The anti-flicker filter
makes possible a composite television image
similar to the original computer image in
stability.

The RGB/Videolink converts high-

86

resolution computer graphics to television
(NTSC) video for videotaping, video pro-
jection or video transmission. It’s the first
high-resolution scan converter to offer line
averaging, full color and real-time perform-
ance. An advanced architecture makes possi-
ble lower prices than previous generations of
scan converters.

The RGB Videolink accepts full-screen,
non-interlaced RGB input, provides genlock,
sync generation and encoding to output
NTSC video. Complete scan conversion is
accomplished in real-time. The RGB Video-
link requires no software modifications and
doesn’t affect performance of the host system
or its RGB monitor. It’s a complete solution
to making videotape from a high-resolution
computer.

Models of the RGB/Videolink are
available for systems from Hewlett-Packard,
Sun, Apollo, Silicon Graphics, DEC, IBM,
Masscomp, Tektronix and others.

Contact RGB Technology, 3684 Hastings
Ct., Lafayette, CA 94549; (415) 284-4330.
Circle 391 on reader card

QMS Unveils
QMS Lasergrafix 2200

QMS Inc. has introduced the latest member
of its Lasergrafix printer family, the QMS
Lasergrafix 2200. It is the first printer in its
price class ($14,995) to offer users print
speeds up to 22 pages per minute and 11- x
17-inch paper handling. It also features HP-
GL emulation for CAD/CAE and IBM
mainframe users.

The new printer also is the first laser
printer with B-size paper handling to include
an emulator for an HP pen plotter.

With the optional QMS 80-VE interface,
the QMS Lasergrafix 2200 can connect to
a Versatec parallel interface on a CAD
workstation or other engineering host com-
puter and emulate the Versatec V-80 electro-

static printer for CRT screen printing, A- or

B-size plotting and other text and graphics

printing.

Contact QMS Inc., One Magnum Pass,

Mobile, AL 36618; (205) 633-4300.
Circle 381 on reader card

Versatec Announces
HP-GL Emulation

Versatec has announced the availability of
HP-GL emulation for the 8500 Series of low-
cost electrostatic plotters.

The new capability (under $20,000)
enables emulation of HP’s 7585/7586 Series
of pen plotters. Owners of HP 7585/7586
pen plotters simply can plug in a Versatec
8500 Series electrostatic plotter with the new
HP-GL code and receive fast, consistent
drawings. No additional hardware or soft-
ware changes are required.

The new option allows the 8500 Series
to accept HP-GL data via the RS-232C serial
interface or via a Centronics-parallel inter-
face. The software is loaded into the 8500
Series by diskette. No hardware changes or
service-engineer installation is required.

Targeted at workstation and PC CAD
users, the 8500 Series is both hardware- and
software-compatible with 906/907 and HP-
GL pen-plotter data formats. Popular ap-
plication software packages such as
AutoCAD, VersaCAD, DataCAD and Micro
CADAM all support the 8500.

Two modules are available. The 8524
(819,900) plots on 24-inch wide media and
the 8536 ($24,900) on 36-inch wide media.
Both plot with 200-ppi resolution at one
inch per second. An E-size (34-inch by
44-inch) drawing can be plotted in less than
45 seconds.

Contact Versatec, 2710 Walsh Ave., Santa
Clara, CA 95051; (800) 538-6477, in Califor-
nia (800) 341-6060.

Circle 389 on reader card

The QMS Lasergrafix 2200.
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Meet the technology
leaders in
D)

—at the Invitational Computer
Conference near where you live
and work.

Every group has its meeting place. In your area, the
meeting place for the major manufacturers of OEM periph-
erals—and the decision-makers that specify and select these
products—is the Invitational Computer Conference (ICC).
This year there are 12 ICCs dedicated exclusively to the
OEM peripheral market in the United States and Canada,
and six in Europe. One will be convenient for you.

These one-day, seminar/displays are so popular because
they give you just what you need to know without wasting
your time or money. You don’t travel, there’s no admission
fee, the seminars and table-top displays from major manufac-
turers are all targeted to your interests (no searching through
aisles), and the atmosphere is informative and hands-on, but
congenial, with refreshments served. In a few hours you'll
have the latest story on the newest and best in disk and tape
drives, controllers, terminals, printers, test equipment, etc.

Invitations to the ICC in your area are available from one
of the many exhibitors or the ICC management. Request
yours today.

ICC Conference Management:
B. . Johnson & Associates, Inc.
3151 Airway Avenue, C-2
Costa Mesa, California 92626
Telephone: (714) 957-0171
FAX: (714) 957-0903
Telex: 5101002189 B] JOHN

European Liaison Office:
C. J. Nicholl & Associates Ltd.
37 Brompton Road
London SW3 1DE, England
Telephone: 01-581 2326/9
FAX: 1-589 0893
Telex: 888068 CJNAD G
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1988/89
OEM Peripheral Series

U.S./Canada Locations

Newton, MA

Herndon
(Tysons Corner), VA

Sept. 8, 1988

Sept. 20, 1988

Minneapolis, MN Oct. 20, 1988
Westlake Village, CA Oct. 25, 1988
Dallas, TX Dec. 8, 1988
Irvine, CA Jan. 5, 1989
Ft. Lauderdale, FL Jan. 24, 1989
Seattle, WA Feb. 21, 1989
San Jose, CA Mar. 16, 1989
Raleigh, NC Mar. 28, 1989
Toronto, Canada Apr. 18, 1989
Nashua, NH Apr. 24, 1989

European Locations
Frankfurt, W. Germany Sept. 15,1988

Sept. 20,1988
Sept. 27, 1988

Stockholm, Sweden
London, England

Munich, W. Germany Jan. 19, 1989
Milan, Italy Jan. 26, 1989
Paris, France Jan. 31, 1989




What do over 1,000
Hewlett-Packard Sites
have in common?

MiniWord"

n the last 6 years

over 1000 Hewlett-

Packard sites have
made MiniWord their
Word Processing pro-
duct of choice.

MiniWord features:
m Function key editing

m Database access for
mass mailings

® 90,000+ word spelling

dictionary

B A complete on-line
help facility

® Block move, copy and
delete

® Search and Replace

® Bold, underline,
subscript, superscript

® Support for all HP
terminals and printers

m HPDESKMANAGER
Interface

® Support for Math/
Greek characters

B And much more...

MiniSoft, Inc.

16315 NE 87th
Suite B101
Redmond, WA 98052
206/883-1353
800/682-0200

MiniWord /s currently available for
the HP3000, HP3000/9XX, VAX,
HP3000, HP9000/8XX, HP1000,
HP150, HP110, Integral PC, Vectra
PC, IBMPC, and Apple Macintosh.
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Minerva’s Interface converts SmartWand output into RS-232C signal levels.

Minerva Releases
HP SmartWand Interface

Minerva Consulting has extended the
capabilities of the HP SmartWand family
with the release of its HP SmartWand
Interface.

The Interface converts the HP Smart-
Wand 5 V serial output into the RS-232C
signal levels required by most intelligent
devices. The interface allows the SmartWand
to be used directly with computers and ter-
minals that have asynchronous RS-232C
ports. It also allows the SmartWand to be
used with intelligent peripherals such as
scales, testers and controllers.

An optional feature provides audible and
visual feedback to the user indicating the
SmartWand has read and decoded the
scanned code. All configurations and feature
selections in the SmartWand are accessible
through the interface. The SmartWand inter-
face provides internally switchable
DTE/DCE selections. It allows applications
developers and systems personnel to control
the SmartWand programmatically.

The interface allows users to integrate
automatic data collection into existing
systems. Old applications now can take ad-
vantage of bar code technology without
time-consuming development. It can be used
by VARs, OEMs and end users to solve a
variety of data collection problems.
Contact Minerva Consulting, P.O. Box
670807, Marietta, GA 30066; (404)
565-4528.

Circle 388 on reader card

Off-Site Provides
Resource Alternatives

Oft-Site Inc. is available as an Alternate
Resource Facility for HP 3000 users, pro-
viding Information Processing Audits,

Disaster Recovery Hotsite Agreements and
Lease Time.

The Information Processing Audit, de-
veloped by Off-Site Inc. is the computerized
organization of critical data for all aspects of
the data processing function. This software
system takes data and presents it'in the form
of information. The auditing programs have
been given instructions and standards that are
used to analyze and rate the overall computer
and software dependencies.

The end product serves as a management
planning tool in order to ensure that the
emergency procedures used in disaster
recovery will allow continued operation of
critical function.

Contact Off-Site Inc., 32 Ellicott St., Batavia,
NY 14020; (716) 343-9775 or (716)
297-8719.

Circle 387 on reader card

KLA/Express Adds Job

Scheduler/Controller

KLA & Associates has released the first
module for its newly designed Version 5.00
of KLA/Express. A Job Scheduler/Controller
is now an integral part of the KLA/Express
software allowing users to define job limits
based on job names, users and accounts.
Wildcards also may be used in any of the
specifications.

You now will be able to specify how
many jobs from a specific account can be ex-
ecuting simultaneously along with mixing
and matching with other jobs and accounts.
Multiple batch queues can be established
with their own limits and priority ranges.

This module is now available on Ver-
sions 5.00.Bnn and later and is designed to
work under both MPE/V and MPE/XL. The
module also may be purchased separately as
a standalone package. Additional plug-in
modules for controlling the environment
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more efficiently will be released soon.
Contact KLA & Associates Inc., P.O. Box
14854, Clearwater, FL 34629-4845; (813)
784-5976.

Circle 386 on reader card

Aldus Ships PageMaker
3.0 For PCs

Aldus Corporation has begun shipping
PageMaker 3.0 for the PC, a major new ver-
sion that includes support for long docu-
ments, enhanced graphics capabilities and
uscr interface improvements, including built-
in templates.

PageMaker integrates text and graphics
and allows users to design, edit and produce
high-quality printed communications in an
office sctting. Over 35 new features have
been added to meet the needs of both busi-
ness users and creative professionals.

Features such as autoflow and style =
sheets have extended the program’s ability to W h e n Eve ry O rd e r IS
address long documents without sacrificing
case of use. =

With the release of PageMaker 3.0 D Iffe re nt. A
($795), Aldus is the only desktop publishing
software vendor to offer image controls for -
scanned and bit-map images. The image con- I S E ve ry Or d er P r Oflta b’ e?
trol features work with both PostScript-
language and non-PostScript-language
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printers. If your traditional MRP/MRPII software isn’t the cost
PageMaker 3.0 expands its support for : =0

ol Hasel ol V0% P Toomumaesd control tgol you thought it would be , maybe it’s bec.aus?

Language (PCL), including the LaserJet Plus your business is "order-driven" and not " forecast-driven".

and Series II printers.
Contact Aldus Corporation, 411 First Ave. i, i , ) .
S., Suite 200, Scattle, WA 98104; (206) JOBSCOPE is in tune with today’s dynamic manufacturing

s environments. It provides complete cost control for each
Circle 385 on reader card = =y E .
order, job-specific materials management, and projected

Series 80 BASIC Programs order completion dates you can quote with confidence!
Now Run On PCs

;’Vifh Cg?évagfg goftwarﬂ's e traﬂslgtgn A five-user, entry-level HP3000/JOBSCOPE system is
eries 1C programs will run on PCs. . .
This oantlatoi ] oo Vackis anid TR available for under $ 100,000. If JOBSCOPE sounds like
PC and PS/2 compatibles in DOS 2.0 or later. the solution for you and you would like to know more, call...
Resulting programs will run in QuickBASIC
4.0.
A file copy utility that will move files . u s
written in Series 80 BASIC to the DOS com- 1-800-443-5794
puter will be included in the package. The Inside SC: (803) 233-1853

softwarc is available in both 3%-inch and
5Y%-inch media. o =
The translator and file copy utility will ]DB'” |’|” (((ll@)\\l\l]\\))\l\ |‘|‘|‘|
provide over 95 percent translation for pro- ‘\\“\\ 2% Mun
grams written on the HP 85, 86, 87 or 9915. The Saftware Standard for the Order-Oriven Business
Contact Edith McDonald, president,
Oswego Software Inc., 507 N. Adams St.,

Oswego, IL 60543; (312) 554-3567.
Circle 384 on reader card CIRCLE 120 ON READER CARD
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Intermetrics Releases
Tools For 64700 Emulator

The Software Products Division of In-
termetrics Inc. has announced software
development tools that work with all prod-
ucts in the new HP 64700 standalone
emulator series. The Intermetrics software in-
cludes C cross compilers, cross assemblers,
XDB source level cross debuggers and
utilities specifically designed for program-
ming embedded microprocessors.

The software is targeted to program
68000, 80186 and Z80 microprocessors. It
will be available initially on the Vectra PC
and other IBM XT/AT compatibles. Future
planned hosts include the HP 9000 Series
300, Sun and Apollo workstations and the
DEC VAX.

The XDB source level cross debugger
is a productivity tool designed to work with
HP emulators to test and debug micropro-
cessor code. XDB allows you to control pro-
gram execution through setting breakpoints,
single-stepping by machine instruction or

source line and through the XDB assertion
mechanism that tests for specific conditions
that you define.

A transparency mode allows fast access
to the HP 64700’s command structure and
record and playback commands allow you
to recreate a debugging session at another
time.

Contact the Intermetrics Sales Force, (800)
356-3594 or (617) 661-0072.
Circle 382 on reader card

CCS Ports
Software To Spectrum

Corporate Computer Systems (CCS) has an-
nounced the porting of its SCREEN and
SCONS packages to the Spectrum 800 Series
computer. Due to an installed base of over
400 customers, CCS is committed to releas-
ing these products on the 800 and continu-
ing support for current customers.
SCREEN provides an alternative to con-
ventional input and output form design. A
true WYSIWYG forms design package,

INTERESTED?

The Polling Software

POS /3000

UNATTENDED
DATA COLLECTION

Let your HP3000 automatically:

® Poll Point of Sale terminals

® Pass data files between computers

e Stream application jobs to process
the collected data

Works with POS terminals and computers
that communicate bisynchronously

Call or Write:

STR Software Company
P.O. Box 12506
Arlington, VA 22209
(703) 689-2525

SCREEN allows the programmer to design,
debug and maintain forms without disrupt-
ing the programs that use them.

The SCONS (Source CONtrol System)
package provides sophisticated control over
the management of large software projects.
Currertly available on the RTE and MPE/V
operating systems, SCONS organizes and
maintains all revisions of any type of file
while controlling user access and
modifications.

Contact Corporate Computer Systems Inc.,
33 W. Main St., Holmdel, NJ 07733; (201)
946-3800.

Circle 383 on reader card

New 300-MB Winchesters
For HP 1000, 9000 Systems

IEM Inc. has introduced the model
H5-HP300H 300-MB Winchester hard disc
for HP computers. These 5%-inch Win-
chesters use the CS-80 data transfer protocol
and are compatible with a variety of HP
machines including the HP 1000 and HP
9000 Series 200/300/500.

As an added feature, the unit can be pur-
chased with a built-in 3% -inch flexible disc
drive for one-sided double-density, two-
sided double-density or high-density disk-
cttes. High-density diskettes have a storage
capacity of about 1.6 MB per disc.

Switches on the H5-HP300H can be
used to set the sector size to 256, 512 or 1,024
bytes, to yield a formatted capacity of
271-307 MB. These drives offer a data
transfer rate of 10-15 Mbits per second and
a mean access time of 16.5 msec.

Contact [EM Inc., P.O. Box 8915, Fort Col-
lins, CO 80525; (303) 223-6071 or (800)
321-4671.

Circle 380 on reader card m

CORRECTIONS

In “Scientific Visualization”
(June 1988), by Andy Barlow, the
photos on p. 31 were provided by 3D
Biomedical Imaging Inc., Shawnee
Mission, Kansas. The credit was
mistakenly omitted.

In ““Universal Access And

MiniWord” (June 1988), p.;”g',column

2, the line “Esc &11L to sc &10L”
should read:
Esc &I1L to a Esc &I0L
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- PRODUCT SHOWCASE

HP RENTALS BUY o SELL » RENT « LEASE HEWLETT-PACKARD
COMPUTERS & PERIPHERALS Computer Equipment
) SERIES 80, 100, 200, 300, 9800 BUY-SELL

: 'l:r|<|essehrve ?apltal e . » ik RENT-LEASE

i ort Term .. .DPlotters, Printers, Dis .

. ; - Brimfa Maintenance

Requirements e ,CPU" Srin; et,c' 3 Disaster Recovery Services
B Maintain Flexibility Available for Immediate Delivery
W Evaluate Equipment 800-422-4872 Processors, Peripherals, & Systems

West Coast Office 213 649-0096
Before You Buy FAX 713-855-1213
B Fast Delivery TSA EURODATA lHC.
613-745-0921 -
| TECHNICAL & SCIENTIFIC 2
813’573 0330 APPLICATION, INC. 2574 Sheffield Rd.
= 4654 Highway 6 N., Suite 101, Ottawa, Ontario, Canada K1B 3V7

Houston, TX 77084 Fax: 613 745-1172 Telex: 053-3259
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HP-9000 HP 3000 SPECIALS!
SI70 & SI68 '

WE STOCK A LARGE VARIETY HP-9000

manufacturer’s maintenance

DISCOUNTS
ON ALL MONITORS,

Series 80 and Series 100

OF SERIES 200/300 EQUIPMENT SERIES 200/300 =
CPU’s Monitors HP 7933H = o g
9920/A/U Video Boards i i 9816 =

404 Mb Disc Drives v . 7]
9816A/S Interfaces g 9817 =
9817A/H Disc Drives * 9836 * =
9836B/C Printers COMPLETE HP 3000 SYSTEMS AVAILABLE oy -]
310's B&W. Plotters All items in stock — immediate delivery. * 9920 % gz;

3 Subject to prior sale. x A w

COLOR Al warranted to qualify for 310 8
>

=

m

w

ConAm Corporation
It’s Performance That Counts! INTERFACES, VIDED BOARDS,

1 800/643-4954 » 213/829-2277 DISC DRIVES, PRINTERS,
FAX 213/829-9607 AND PLOTTERS.

CALL US TODAY TO BUY AND/OR SELL

TED DASHER & ASSOCIATES
813-855-9555 FAX 205-324-1974 205-324-8526
CIRCLE 193 ON READER CARD CIRCLE 179 ON READER CARD CIRCLE 194 ON READER CARD

VT 100/102/220 [ CONS UL TAN TS pupy

¥161-v2€-502 XV4 m 9268-¥2€-G0Z m GGS6-GS8-EL8
G0ZSe 1V ‘weybujwug ‘ynog jasis PIEe 02Z1

Terminal Emulation/File Transfer
* For Series 200/300 B - HP CAREERS NATIONWIDE
* Runs Under Basic & RECRUITERS!
e Very Fast Advertise your services in TIME TO MAKE A CHANGE
S~ HP PROFESSIONAL IN YOUR CAREER?
@' ' $395.00 Gansufanty' Bifestery, To aid in your search, call DIANE AMOS for ex-
5;7‘_',/ : * Reach 30,000+ HP Users — pelriensced,'plrlovfess;%r{l)%l/, _co?;ldcﬂglal, aﬂdtfr|etr_1dly
it Commercial & technical, corporate help. Specializing 0 in the market nation-
rr?gﬁii-yb:xo;f;?::tzle executives to technical staff. ¥ wide, here is your connection. Tell me where you
« High Visibility — want to live and the position you desire, and I'll

SYSTEM WORKS One page of listings dedicated to find it! Numerous opportunities available.
4318 Centennial Trail consultants & recruiters.
e i
Duluth, GA 30136 * Reader Service Numbers —
(404) 446-6098 Fast, accurate leads with full

demographics.

Amos &

Preferred by major

U.S. industries & educational e Reasonable Rates Associales
institutions.
Call Cynthia Leitzel
CIRCLE 191 ON READER CARD (215) 542-7008

to reserve space
RESERVE SPACE NOW!
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PRODUCT SE@\!WCASE

INFORMATION

Rates: 1 time: $375
3 times: $345
6 times: $315
12 times: $250

Size: 1/ page — 23/;6" X2%"

Typesetting and composition
available.

Camera ready mechanical
required.

For more information call
Cynthia Leitzel at
(215) 542-7008.

The HyPoint Advantage . . .

INVENTORY

“Specializing in Full
Line of
HP 3000 Products”

Buy m Sell m Trade W Lease

HyPoint Technology

550 E. Royalton Road

Cleveland, OH 44147
1-800-231-5500

216-526-0323

NORCO COMPUTER
SYSTEMS, INC.

Hewlett-Packard Quality
at a NorCo Price

1000 » 3000 * 9000 » 250

BUY — SELL
TRADE — LEASE
Processors, Peripherals
and Systems
925D Bassett Road
Cleveland, OH 44145-1108

FAX 2168925507

216-892-1920 1-800-892-1920
(Outside Ohio)
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9000, 3000, 1000
SYSTEMS
PERIPHERALS
COMPATIBLES

Buy e Sell ¢ Trade
Maintenance

y
A SYCS%’IVSP (%EEO%ION

(206) 883-4107

HEWLETT-PACKARD

Buy, Sell, Rent and Repair
Computers, Peripherals and Options

x ok Tk X KK
SALES SERVICE
(408) 270-1100  (408) 2701170
K ek ARk T
FAX — (408) 270-1183

ELM — 62015192
TELEX — 9102500341

CRISIS COMPUTER CORP.

2298 Quimby Road
San Jose, CA 95122-1356

Save up to 60%!

Top dollar when you sell!
We buy or sell any HP equipment,
including:

COMPUTER SYSTEMS ¢ DISK DRIVES
SOFTWARE ¢ ACCESSORIES
TERMINALS ¢ MAG TAPES

All Equipment Guaranteed.
Specialists in hard-to-find equipment.
Immediate delivery of in-stock items.

CALL Bill Alexander at

312-916-1400
FAX 3129161361
COMPUTER MEDIA, INC.
1420 Brook Drive
Downers Grove, IL 60515
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C.S.U.
INDUSTRIES,
INC.

The second source for
HEWLETT-PACKARD
HP 9000, 3000, 1000 equipment
o Complete Configurations
* Individual CPUs — Peripherals
* Memory Upgrades and Feature Enhancements

WE BUY:
Highest Prices Paid

WE SELL:
All ltems Sold Are Guaranteed for HP Maintenance
* Trade-Ins Accapted * Short and Long Term Leages Available *
Over 900 satisfied Hewlett-Packard users
are our customer references.

CALL (516) 239-4310
Telecopy (516) 239-8374
135 Rockaway Turnpike » Lawrence, NY 11559

HP 3000

WE BUY & SELL
Guaranteed for
HP Maintenance

Call
713-690-6100
CBSI

4407 Clark, Houston, TX 77040

CIRCLE 177 ON READER CARD

SPARE PARTS
SERVICE & MAINTENANCE:

B Warranty m On-Site Repair

m Extended Warranty  m Custom Services

m Time & Materials m Express Depot
Service

Nationwide Coverage Call Now

DOW JONES SERVICE
1-800-532-7373

CIRCLE 173 ON READER CARD
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BUY, SELL
LEASE,
TRADE.

Hewlett Packard

%
v 4
llll >

(216) 292-0635 Fax: 216-292-4838 Telex: 205129
CRCisa of (2
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e BUY-SELL-LEASE-RENT
® Repair & Exchange

¢ $3,000,000 Inventory

¢ 120 Day Warranty

® 20 Years Experience

® Hardware-Software*Service

Computer Solutions, Inc.
NJ 201/672-6000

TLX 130098 e FAX 201/672-8069

Mailing Label System for HP 3000-4X
e Menu-based format
e Produces three-up labels
e Extract in alphabetic or zipcode order
@ Selection criterion allows extracts

o Browse, edit, delete functions

$275 per copy

The Clark College Foundation
1800 E.. McLoughlin Blvd.
Vancouver, WA 98663
(206)699-0301
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HEWLETT-PACKARD
BUY REPAIR
and and

SELL SERVICE

ADVANT

Computer Exchange

HP Systemis Specialists

US (800) 824-8418
CA (209) 823-6777
FAX (209) 823-3304

CIRCLE 171 ON READER CARD

IBM <@—§» HP
File Interchange

PCLIF is a software utility which
permits the transfer of files
between IBM PC’s, PS/2’s and HP
technical (LIF) computers thru the
exchange of floppy disks. Using
the PC for 5.25" or the PS/2 for
35" transfers does not require
additional hardware. An internal
and an external 35" disk drive is
available to allow the PC family to
perform 35" disk transfers.

Innovative Software Systems
14252 Culver Dr., Suite A-444
Irvine, CA 92714 (714) 249-2056
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WANT TO BUY,

SELL OR RENT HP?
1000 » 9000 » 3000

eg&MMHANGE
§313[573-0330
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Wot Promise® ! (’6/3
BUY e SELL ¢ LEASE * TRADE
$2,000,000 + Inventory

Others Talk. . . We Perform.

Call For Latest Prices
And Equipment Availability.

SYSTEMS INTERNATIONAL, INC.

8370 Dow Circle » Cleveland, CH 44136

800+828-0303

2162234-8040

Merrber Cormputer Deaiers gg =
L & Lessors Assoohion =w
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- Oswego
Software, Inc.

_ ,
$@ Seng)s 80
I—_Fl QuickBASIC 4.0
- TRANSLATOR

® Runs on IBM PC,
PS/2 & compatibles

* Translates Series 80
programs
* Copies Series 80

files $495

Oswego Software, Inc.
& 507 North Adams St.
Osuwego, IL 60543

Call us.
312/554-3567
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)
BUY < SELL * TRADE

Preowned HP
SYSTEMS - DESKTOPS - PERIPHERALS

(509) 662-9039

ELECTRONIC
SERVICES, INC.

PAYING TOO MUCH?
GIVE US A CALL.
IF WE DON'T HAVE IT,
WE'LL GET IT!

FAX 509-662-8271
5187 Malaga-Alcoa Hwy.

Malaga, Washington 98828

- =/
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What if there were

Exceptional power.

That's the defining characteristic
of Hewlett-Packard's full line of
industry-standard Vectra PCs.

From the 20-megahertz 80386-
based system, through the 12-
megahertz 80286, to our entry-level
and portable models.

And this line not only has the
speed to get the job done, but the
expandability, too.

For instance, the memory of our 12
MHz 80286-based model can be ex-
panded up to 8 megabytes. And, im-
portantly, all 8 can be accessed at the
same 12 MHz for faster performance.

Entry-level, 8086 compatible

©) Hewlett-Packard Co. 1988 1502834

more powerful forces at work?

With eight expansion slots and up
to 620 megabytes of mass storage,
the 80386 models’ built-in expand-
ability will handle your most demand-
ing applications.

But there's more than just power.
There's the compatibility to meet
today's standards while anticipating
tOmOorrow's.

iSuQ—eNiS(;r

Mid-level, 80286 based

Both desk-top and floormount
models support 5.25” and 3.5"
internal flexible drives, while the
80286 and 80386 machines will
run OS/2.

And every single HP Vectra PC of-
fers something no other PC can: HP's




High-level, 80386 based

long established reputation for qual-
ity and reliability.

Advanced surface-mount
technology and VLSI are just two
examples of how this reputation is
being upheld. ®
PCs like this are
the product of a
philosophy that
never stops asking
“What if...?" to
. | createabetter com-

: - . puting tool for your
m . business.
ISttt ek - Just call for the
|52 \ . location of your
- nearest HP sales
Portable, 8086 compatible office or dealer

at: 1800 752-0900, Dept. 2340.

More power to you.

710 HEWLETT
'ﬁ/’ PACKARD

HP Vectra RS/16 and RS/20
Personal Computers
High-level, 80386 based

* Choice of 16 or 20 MHz, Intel
80386-based microprocessors

¢ Up to 620 Mbytes hard disc
storage supported—17 millisecond
average seek time for 100 through
620 Mbytes

* Up to 16 Mbytes of 32-bit mem-
orKXsmg interleaved page-mode
DRAM

* 8 accessory slots for expansion,
330-watt peak power supply, and six
half-height mass storage shelves

® Both 5.26 and 3.5 inch flexible
disc drives supported internally

* Separate mouse/graphics tablet
port included

* Intel 80387 and Weitek 1167
CO-PIOCESSOI Support

HP Vectra ES and ES/12
Personal Computers
Mid-level, 80286 based

* Choice of 8 or 12 MHz, Intel
80286-based microprocessors

* Up to 8 Mbytes of expanded
memory, accessed at 12 MHz in the
Vectra ES/12 PC, supporting LIM 4.0
expanded memory specification
without using I/O’slots

¢ 7 accessory slots for expansion

* 20 and 40 Mbyte hard disc
models

e Both 5.25 and 3.5 inch flexible
disc drives supported internally

¢ Separate mouse/graphics tablet
port included

HP Vectra CS Personal Computer
Entry-level, 8086 compatible

* 716 MHz, 8086-compatible
microprocessor with zero wait states

¢ Up to 8 Mbytes of expanded
memory, addressable via LIM 3.2
expanded memory specification

* 7 accessory slots for
expansion

* 20 Mbyte hard disc model

* Both 5.25 and 3.5 inch flexible
disc drives supported internally

HP Portable Vectra CS
Personal Computer
8086 compatible

* 716 MHz, 8086-compatible
microprocessor with zero wait states

¢ Up to 6 Mbytes expanded mem-
ory, addressable by LIM 3.2

* Four I/O slots

* Supports two 3.5 inch flexible
disc drives

* 20 Mbyte internal hard disc
model available

¢ Up to 10 hour battery life

¢ [BM style keyboard

AutoCad is a U.S. trademark of
Autodesk, Inc

PageMaker is a U S. trademark of
Aldus Corp.
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Reader Service Number

137
171
172
222
168
221
239
150
215
102
103
174
211
104
176
240
237
197
177
210
226
178
179
181
173
199
131
182
136
183
234
117
229
243
135

184
202

Inc.

Adager
Advant Computer
Amos & Assoc
B.J. Johnson & Assoc
Bering Industries, Inc
Bitstream ...............
Bradley Ward, Inc. ..............
Bradmark Computer Systems, Inc.
Business Systems International..
Cardinal Data Corp................
Carolian Systems Internationa
(G 3 92
Clark College Foundation
Cognos Corp........c......
CompuChange Corp.
CompuChange Corp.
CompuTech Systems Corp.
CompuTech Systems Corp.
Computer Media .............
Computer Peripherals Inc....
Computer Remarketing Co....
Computer Solutions Inc. .
Con Am Corp.......
Crisis Computer.
CSU Industries Inc
Dow Jones Service ....
Dynamic Information Systems Corp
Electronic Services, Inc....
EMC Corporation
Eurodata Inc. ....ccccvveunne
Herstal Automation Ltd. .
Hewlett-Packard (PC VEKTRA)..
Hewlett-Packard (Customer Support)..
Hewlett-Packard (Customer Support)..
Hi-Comp International .

HP Professional.........
Hypoint Technology
1IEM Inc
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Reader Service Number

134
112
113
115
116
185
164
119
146
120
217
129
187
141
238
188
160
189

126
127

225
149
147
209
191
192
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194
241
242
140
128
200
143
201
144

IMACS Systems Corp
Imperial Technology..
Indigo Software Ltd

Infocentre Corp. ............
Innovative Software Solutions.
Innovative Software Systems...
Intelligent Interfaces, Inc. ...............
IOTECH
James Associates ..
JOBSCOPE Corp. ....
Kelly Computer Systems..
Martinsound Technologies
Microtek Systems, Inc...
MiniSoft, Inc. ..
Neuron Data....
Norco Computer Systems Inc.
Orbit Software USA ........
Oswego Software, Inc
Professional Press ...
RAET Software ......
Robelle Consulting Ltd. ...
SAS Institute.........ococceeee
Software Research Northwest .
SST Software Systems......
STR Software .......c.cveureennee

Supermate Technologies Corp.
System Works.......occovvvrcriennnen.
Technical & Scientific Applications, Inc
Ted Dasher & Associates
Ted Dasher & Associates
Template Graphics Software
Tymlabs Corp.....
Tymlabs Corp.
Tymlabs Corp. ...
Unison Software.....
Walker Richer & Quinn
Walker Richer & Quinn
Zentec Corp

...I.l;.Covcr

[ CALENDAR |

[AUGUST]
18: Greater Houston Regional Users Group

‘quarterly meeting, Hobby Hilton, 8:00

a.m. — 5:00 p.m. Contact Suzanne Spitzer,
program chairman, (713) 977-3193.

20:

Philadelphia Area Computer Society’s

Sixth Annual Ham & Chip Flea Market, La
Salle University Parking Lot, 20th & Olney
Ave., Philadelphia, PA 19141. 9:00 a.m. — 1:00
p.m. Featuring: Computer Software/Hard-
ware, Ham Radio, Sound and General Elec-
tronic Equipment. Call (215) 951-1255.

1

[ OCTOBER |
Greater Los Angeles Users Group

seminar, “How To Get The Most Out Of
PowerHouse,” Dave Robinson of Powerspec
International, 8:30 a.m. — 5:30 p.m., Beverly
Hills Ramada Hotel, 1150 South Beverly Dr.,

96

Los Angeles (north of Pico across from
Vesoft headquarters). The seminar emphasis
will include QUICK procedures, perform-
ance problem areas using QUIZ/QTP,
customizing QUICK applications with
security and designing efficient PowerHouse
applications. Registration fee $195. Send
check payable to Vesoft, indicating the
names, addresses and telephone numbers of
those who will attend, to Vesoft Inc., 1135 S.
Beverly Dr., Los Angeles, CA 90035; (213)

282-

0420.

26-28: Federal Computer Conference,
Washington Convention Center, Washing-
ton, DC. Call (301) 961-8990 for exhibitor
information.

31-11/3: UNIX Expo, Jacob K. Javits Center,
New York, NY. Call (212) 391-9111 for ex-
hibitor information.

ADVERTISING

VICE PRESIDENT Helen B. Marbach

ASSOCIATE PUBLISHER/
MARKETING & SALES Leslie Ringe

ADVERTISING SERVICES
MANAGER Connie Mahon

LIST RENTAL SALES Cathy Dodies
POSTCARD DECKS Mary Browarek

REGIONAL SALES MANAGERS

CANADA Helen B. Marbach
MID-ATLANTIC Mark Durrick
SOUTH ATLANTIC Cynthia Leitzel
MIDWEST/SOUTHEAST Peter Senft

921 Bethlehem Pike
Spring House, PA 19477
(215) 542-7008

REGIONAL SALES OFFICES

NEW ENGLAND/
INTERNATIONAL
Leslie Ringe
Professional Press, Inc.
238 Bedford St., Suite 3
Lexington, MA 02173
(617) 861-1994

NORTHERN CALIFORNIA
and NORTHWEST

A. G. Germano
Regional Sales Manager
Alonna Doucette
Account Executive

Professional Press, Inc.
903 Sneath Lane, Suite 220
San Bruno, CA 94066
(415) 873-3368 — 3369

SOUTHERN CALIFORNIA/
SOUTHWEST/COLORADO

David Beardslee
Regional Sales Manager

Karin Altonaga
Senior Account Executive

Professional Press, Inc.

1010 East Union Street, Suite 101
Pasadena, CA 91106

(818) 577-5970

PProfessional
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= EXPERT SYSTEM 0 HYBRID TOOL © OBJECT
AND RULE REPRESENTATION OWRITTEN IN “C”
o RUNTIME UNDER 300K BYTES ® RULES O
PATTERN MATCHING o INTEGRATED FORWARD

AND BACKWARD CHAINING o NON-MONOTO- EETESY 54T
NIC REASONING W OBJECTS O CLASSES O -

PROPERTIES o META SLOTS & MULTIPLE AND e
USER-DEFINED INHERITANCE 0 METHODS o
DEMONS ®m INTERFACE © GRAPHIC KNOWL:
EDGE EDITORS = WINDOWS o GRAPHIC
KNOWLEDGE BROWSERS © CUSTOM RUNTIME
INTERFACE = OPEN ARCHITECTURE O INTE-
GRATION WITH EXTERNAL PROGRAMS o
PARAMETER PASSING o LIBRARY AND STAN-
DARD UNIX CALLS © EMBEDDED o EVENT
DRIVEN 0 DIRECT ACCESS TO RELATIONAL
DATABASES © SQL DATABASE QUERIES,
ORACLE o DBII™ LOTUS 1,2,3™ m HARDWARE
O CROSS COMPATIBILITY & IBM® AT, PS/2, 386 -
UNDER MICROSOFT WINDOWS™ DOS, 0S/2
MACINTOSH® & $5,000 0 UNIX WORKSTATIONS
UNDERX™ WINDOWS & SUN, APOLLO, HP, VAX &
DEC® VAX-STATIONS || AND 2000 UNDER YMS/
UIS o $8,000 = VARS, OEMS & TO QUALIFY FOR
OUR VAR/OEM PROGRAM CONTACT NEURON
DATA AT 415/321-4489 & TRAINING T AVAILABLE
THROUGH NEURON DATA, BECHTEL, DEC...
& DEC 0O A DIGITAL DISTRIBUTED SOFTWARE
WITH DEC SUPPORT m CLIENTS O LEADING
CORPORATIONS USING NEXPERT FOR DEVEL- -
OPMENT & DELIVERY = BOEING 0 NASACDEC
o|BMOSHELL OILEE, |. DUPONT o BECHTEL D
ARTHUR ANDERSEN 2 HUGHES © MCDONNELL
DOUGLAS 0 ROCKWELL o G.T.E, 0 AT&T o PHI-
LIPSEPOLAROIDOHPOBOOZ ALLENOAETNAGD
STANFORD o M.I.T. 0 MARTIN MARIETTA = ELI
LILLY o0 EDS o GE b LOCKHEED © TRW o U.S.
ARMY 0 U.S. AIR FORCE 0 HONEYWELL 0 TELE-
DYNE o THE RAND CORP. o PACIFIC BELL o
PROCTER& GAMBLE ... sFORMORE INFORMA-
TION 0 CONTACT NEURON DATA o 444 HIGH
STREETDPALO ALTO, CA 94301 0 415/321-4488
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You'll never draw a blank with Reflection 3 for the Macintosh.

Is your Macintosh missing
HP Graphics?

The new Reflection” 3
for the Macintosh links
your Macintosh™ with
graphics programs run-
ning on the HP 3000, 9000 or 1000.

Reflection 3 combines high quality graph-
ics terminal emulation with the familiar look
of your other Macintosh software. Use your
Macintosh mouse to create graphics on the
HP. You can even cut graphics and paste them
into another Macintosh program!

Don't miss out on the power of Reflection
on your Macintosh. Your Reflection command

language routines are fully portable between
the Macintosh and the PC. Youll make high-
speed file transfers in Macbinary, Binary and
ASCII formats. Reflection will even process
your commands in background.

Your security is assured by the same
generous customer service policies, superior
telephone support, and product engineer-
ing which have earned us our reputation as
leaders in personal computet connectivity
for Hewlett-Packard hosts.

Reflection doesn't miss a trick. Features
are presented according to Apple” standards,

Reflection is a registered trademark of Walker Richer & Quinn, Inc. Apple and Macintosh are registered trademarks of Apple Computer, Inc.

from MultiFinder”support to pull-down menus
and resizable windows. Reflection 3 for the
Macintosh will smoothly integrate Hewlett-
Packard graphics with your Macintosh. So you
can get the picture.

WalkerRicher
&Quinn,Inc. &
800-872-2829

2825 Eastlake Avenue East Seattle, WA 98102
(206) 324-0350 Telex: 311743 WRQUR
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