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the powerful heart of HP’s new computer family
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High-precision simplicity: HP's new computer architecture can be
implemented in a variety of circuit technologies, including this

1-micron NMOS-III chip to be used in the new HP 3000 Series 950
computer.
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VIEWPOINT

By John Young

everal years ago HP

Laboratories was

charged with develop-
ing an architecture for our
computers that could umfy
the broad range of HP's prod-
uct types, sizes, and applica-
tion areas. [ am pleased to an-
nounce the success of this
effort, code named “Spec-
trum program,” and the un-
velling of an innovative, new
computer architecture.

We call it HP Precision
Architecture, because that’s
precisely whatitis. It’s anen-
gineered architecture based
on the extensive measure-
ments we did to evaluate the
utility of each feature. It was
designed from the beginning
to make significant contribu-
tions In price/performance,
range of application, and com-
patibility with current sys-
tems.

HP Precision Architecture
will be at the heart of our
major computer product lines
—the HP 3000 business com-
puters, HP 9000 engineering
computers, and HP 1000
real-time “automation en-
gines.” One of our key goals
was to ensure ease of migra-
tion from our current sys-
tems to those based on our
new architecture, which is
why our new products will fit
comfortably into the growth
plans of our installed base of
customers.

HP improves upon re-
duced-instruction-set-
computer technology. In
developing HP Precision Ar-
chitecture we kept the design
simple, using many of the
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concepts popularly known as
RISC, for reduced-instruc-
tion-set computer. However,
HP Precision Architecture
goes well beyond RISC. Itis
the combination of many ad-
vances (including those of
RISC technology) that ulti-
mately provides the advan-
tages of our new architec-
ture. (See Special Report on
page 6.)

Making integrated infor-
mation management pos-
sible. HP Precision
Architecture is a scalable
architecture, which means
that it can be applied to every-
thing from desktop to main-
frame-class machines and
across all major applications,
both commercial and techni-
cal. Going with a single, scal-
able architecture for all our
computers is HP’s response
to the fundamental concemns
of our customers.

You need compatibility and
the ability to exchange infor-
mation over networks. You
need to access and use infor-
mation from anywhere in
your organization—an elu-
sive ability we call “integrated
information management.”
You also require lasting value
in your computer purchases.
That means compatibility
among systems and a clearly-
defined growth path that pro-
tects your sizable invest-
ments in software.

After a great deal of
thought about your concerns,
one thing became clear to us:
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the ability to offer a range of
computing products, scalable
in size and across a wide vari-
ety of applications—all based
on a single, innovative ar-
chitecture—would greatly
reduce the techinological bar-
riers to integrated informa-
tion management and en-
hance the lasting value of our
customers’ systems. That’s
what HP Precision Architec-
ture makes possible.

We could have settled for
something less ambitious.
We could have taken a
quicker path to the mar-
ketplace. Instead we've
chosen to rethink our basic

assumptions about computing

and listen to what people
want.

(2] March/April 1986

he Spectrum program develops a
new foundation for HP computers

A new foundation for
HP's computers. The ulti-
mate significance of the Spec-
trum program for our cus-
tomers is that we can bring
truly integrated information
management closer to reality
with our new, unified founda-
tion for HP computing prod-
ucts. And over the coming
months and years, we'll have
the capability of buillding a
breadth of compatible system
solutions—from desktop to
mainframe-class machines
—on this foundation. [/}
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> Precision Architecture:
- the powerful heart of HP’s

new computer family o

eveloped as part of HP’s Spec-

trum program, a series of new

computers—based on the new
HP Precision Architecture—will serve
both business and technical applica-
tions, extending HP’s current product
lines to new levels of performance.

The first products using the new ar-

chitecture are high-end extensions of
the HP 3000 business computers: the
Series 930 and 950 are fully compatible

O with earlier HP 3000 models, yet offer

system throughput up to three times
greater than the current top-of-the-
line HP 3000 system, the Series 68.

Technical products based on HP
Precision Architecture include new
systems tailored for manufacturing and
engineering applications. They will ex-
tend the HP 1000 and HP 9000 product
lines and will serve such applications
as computer-integrated manufacturing
(CIM), factory automation, and com-
puter-aided engineering (CAE).

In the following pages, we look at
some of the new and planned business
and technical systems that will provide
a spectrum of productivity solutions

~ for years to come.

“The reduced-complexity, high-precision architecture developed by the Spec-
trum program will enable HP computer systems to converge to a single ar-
chitecture,” says Joel Birnbaum (standing), vice president and director of
Hewlett-Packard Laboratories. Seated is Frank Carrubba, director of HP’s
Measurement Systems Center.
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" ext-generation HP 3000s

offer high performance and
compatibility

Incorporating the new HP Precision Architecture, the newest
members of the HP 3000 famuly offer dvamatic incveases n

performance per dollar, while vemaining compatible with previous
HP 3000 system and application software.

The new HP 3000 Series 930 and 950
systems are the first ina line of planned
business systems and advanced capabili-
ties that promise to set new industry
standards—for business-computing sys-
tems and for the protection of customer
investments in existing solutions.

Compatible growth path. The suc-
cess of the HP 3000 family of computers
over the past decade has been due to the
competitive price/performance the line
offers, and to customers’ confidence that
HP will continue to offer smooth upgrada-
bility from system to system.

Introduced along with the Series 930
and 950 products is the new HP 3000
Series 70, which is based on conventional
HP 3000 architecture and provides a
high-performance bridge to HP Precision
Architecture™.

The Series 930, 950, and 70 join the
HP 3000 family to provide a compatible
growth path that extends from inexpen-
sive distributed office systems—such as
the Series 37—to high-end database
hosts that can handle the business-com-
puting needs of an entire company. While
conventional architectural approaches
are reaching their potential limits in terms
of price and performance, the advanced
technology of the Series 930 and 950 of-
fers HP 3000 owners a growth path for
many years to come.

Breakthrough design delivers high
performance. The high performance of
the new Series 930 and 950 systems is
achieved through the implementation of
the new HP Precision Architecture,
based on areduced-instruction-set-com-
puter (RISC) design (see Special R eport,
page 6).

The new HP 3000 Series 930 and 950 systems have the processing power to act as a major node or central
computer in a large company’s distributed data processing network or to meet the dedicated stand-alone
application needs of a smaller company.

The HP 3000 Series 930, although
based on the simplest of integrated cir-
cuits (TTL), is a 4.5 MIPS (million-in-
structions-per-second) computer. It sup-
ports up to 24 megabytes of main mem-
ory and delivers approximately two times
the system throughput of the Series 68.
With enough power to support a division
of a large corporation, the Series 930 is
on a performance level with the IBM
4381-2 mainframe.

Seres 950, the highest-performance
member of the HP 3000 famuly, is de-
signed around a 6.7 MIPS VLSI (very-
large-scale-integration) processor. It
supports up to 64 megabytes of main
memory and delivers approximately
three times the system throughput of the
Series 68.

HP Computer Advances [4]

Common operating system protects
your software investment. The HP
3000’s innovative MPE operating system
is the same operating system the HP
3000 started with. As operating system
technology has developed over the years,
we've expanded and improved MPE
while maintaining full compatibility with
earlier versions.

MPE XL, the Series 930 and 950
operating system, continues this tradition
of software protection. Itis enhanced to
take advantage of the high performance
provided by the HP Precision Architec-
ture, while maintaining compatibility with
prior versions of MPE running on other
HP 3000 systems.

March/April 1986
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The evolving technology of HP 3000 computers,
combined with the very latest advances in informa-
tion management offer the ideal solution to your
company's information needs.

Getting maximum value from infor-
mation resources. HP ALLBASE XL,
adatabase management system new and
unique to the Series 930 and 950, and
HP’s new resource management tool,
System Dictionary, are at the center of

_anadvanced family of integrated informa-
7 tion management software for the HP

3000 family *.

ALLBASE XL offers software de-
velopers a flexible combination: both the
performance of network access by indus-
try-standard means and the productivity
of relational access to data in a single sys-
tem. System Dictionary acts as a central
information resource for documenting HP
3000 system data, programs, files, user
access, and network configurations.
Expanded networking links com-
panywide information resources.
With HP AdvanceNetlocal-area network
(LAN) hardware and software, the new
systems fit seamlessly into existing net-
works of HP 3000 and IBM systems. For
example, this gives Series 930 users the
flexibility to access files, databases, and
applications located on other HP 3000
systems connected to a LAN, and to use
the communications capabilities of these
systems to access other remote systems
and information. [4)

*Foy more HP 3000 news, please see New
Products, beginning on page 7.

Building technical solutions on
HP Precision Architecture

HP’s “Automation Engines”
to have UNIX* operating
system

A new high-performance computer sys-
tem for computer-integrated manufac-
turing (CIM) applications, based on
HP’s new Precision Architecture, will

provide up to three times the perfor-
mance of the current top-of-the-line

A-Series model, A900. The new real-
time computer, scheduled for introduc-
tion in mid-1986, will use the HP-UX
operating system, which is compatible
with AT&T’s System V version of the
UNIX operating system.

With a UNIX operating system, man-
ufacturers can gain immediate access to
a growing number of applications-soft-
ware packages, and take advantage of
extra programming power to create
user-friendly “shells, ” enabling workers
to use computers easily without being
computer experts.
High-performance complement to
the HP A-Series. The new system’s
increased power and speed will make it
equal to more demanding manufactur-
ing applications, complementing the
A-Series computers, HP’s premier
products for workcell and supervisory-
control applications. The new high-per-
formance system will be offered as an
Area Manager for applications such as
computer-aided process planning
(CAPP), statistical quality control, and
quality data management, analysis, and
reporting. The system also will provide
the performance needed for process
management and plantwide, process-
control applications.

*UNIX 15 a trademark of AT&T Bell Laboratories

Powerful new extension to the

HP 9000 Computer

The first HP Precision Architecture en-
gineering computer, scheduled for in-
troduction in mid-1986, will further
strengthen the HP 9000 family with two
times the throughput of the high-end
Series 500.

The new computer system will com-
plement the HP 9000 Series 500 and
300 high-end workstations, offering
next-generation architecture and per-
formance to engineers working on com-
plex design and research programs.
The first models of the new systems will
be sold to solutions suppliers and vol-
ume end-users to develop computation-

intensive solutions such as design simu-
lations, mechanical modelling, or scien-
tific analyses — applications which are
often beyond the capability of individual
workstations in a networked system.
Because the new HP Precision Ar-
chitecture system will be fully compat-
ible with the HP 9000 family, it will be
ideal for these complex computational
tasks.

Smooth applications portability.
The new precision architecture techni-
cal computer will use HP-UX, the
operating system common to the entire
HP 9000 family of engineering worksta-
tions. Smooth portability of UNIX
operating systems applications is as-
sured because HP-UX adheres to the
AT&T System V Interface Definition.
By writing applications conforming to
this definition, engineers will be able to
take advantage of changes in technology
and still preserve their software invest-
ment.

HP Computer Advances
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SPECIAL REPORT

ide the Spectrum program:

esigning a high-precision

architecture

nderstanding the inner workings of a computer or —

even more so — a computer system is not a simple

matter. It’s Iike looking at an intricate maze of elec-

tronic structures inside a forest of acronyms sur-
rounded by a river of technical terminology. That stands up
pretty well as a metaphor for the way computers have de-
veloped over the past 30 years, gaining performance by adding
complexity.

Over the past few years, however, HP computer scientists
have begun to question this direction. To confirm the indica-
tions of early university research, they measured the actual
performance of billions of instructions in thousands of business
and scientific application programs. A number of their surpris-
ing findings form the basis of the new HP Precision Architec-
ture.

Balance and simplicity. One way of looking at this innova-

tive architecture is to survey the principal differences between

the traditional and newer approaches to computer design.

® Traditional archutectural design has concentrated on impro-
ving the basic design of CISCs — complex-instruction-set
computers — by adding complexity to gain performance.

® Today, many computer scientists emphasize rigorous mea-
surement of every function. They point to reduced-instruc-
tion-set-computer (RISC) architecture as one way of reduc-
ing complexity while improving performance and reducing
cost.

HP’s new computer architecture takes advantage of the
best of both approaches, and goes well beyond them in a
large number of respects. In this sense, HP Precision Ar-
chitecture is a new species, unique not only because of the
integration of such approaches but also because every feature
in its design was measured and compared against specific
design criteria.

Guidelines to the design were:
® Keep it simple.
®m Make it flexible and adaptable to new technologies.
® Achieve an optimum balance between performance and

price.
® Ensure compatibility with existing systems.

In reaching for these goals, HP designers also took note
that the common measure of performance—millions of instruc-
tions per second (MIPS)—overlooks what should be the real
test of system performance, namely maximum throughput of
work done.

Applying these principles, Spectrum program engineers
found that most computers spend most of their time executing
a small number of simple instructions repetitiously. The 80
percent or so of complex instructions are used infrequently.

HP Computer Advances

This led them to shift the placement of the most frequently
used instructions closer to the heart of the central processing
unit, embedding them in hardware rather than microcode
(software). Here they can be implemented with much greater
speed. Instructions are short, of uniform length, and quite
specific. Complex commands are generated by assembling
these simple instructions in sequences. In this limited sense,
HP Precision Architecture conforms to the RISC concept of
design. However, the reduced instruction set was not the
goal but simply a by-product of the search for the most efficient
cost/performance ratio.

HP Precision Architecture design decisions were based on measurements
of the way computers actually process informatior.

Beyond RISC. In fact, more than two-thirds of the engineer-
ing achievement behind HP’s new computer systems is linked
to features that don't involve reduced-instruction-set technol-
ogy. In the central processing unit, for example, innovative
contributions have been made in optimizing compilers, stor-
age, input/output and addressing systems, as well as features
that enhance compatibility. In the systems area, HP’s desig-
ners have developed highly efficient new operating and data-
management systems, and a very broadly functioning network
system.

HP Precision Architecture is an “open” architecture that
can be implemented in a wide range of circuit technologies.
There are few if any known limits to where it can be applied
today, and technologics of the future as far as that can be
seen will only expand its opportunities. {43
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NEW PRODUCTS
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information resources management

New software products for
the HP 3000 family provide
an advanced set of integrated
information management
tools for your business
needs.

At the center of these new
information products are the
HP ALLBASE XL advanced
database managerment sys-
tem and the System Dictio-
nary.

New and unique to the HP
3000 Series 930 and 950,
ALLBASE XL combines HP
SQL and HP IMAGE
database interfaces to offer
both the performance of net-
work access and the produc-
tivity of relational access to
datain a single database man-
agement system

The HP 3000 System Dic-
tionary boosts productivity
by providing a common
= source for data definitions

HP offers a full line of software products to address information-management
needs throughout your organization.

that improves programming
efficiency and streamlines in-
formation system manage-
ment.

Other new high-productiv-
ity software products for the
HP 3000 include:

m HP Business Report
Writer/V—a powerful
screen-driven, report-
writing system. It allows
users to combine informa-
tion from several sources
into a single report and of-

vanced new HP 3000 software tools streamline

fers the flexibility needed

to track a broad range of

business details. It 1s avail-
able on all HP 3000 models.
® HP TurbolMAGE

DBChange/V—an easy-to-

use tool for modifying data

structures and expanding
the capacity of the current

HP 3000 TurbolMAGE

databases.

Together, these capabili-
ties enable your data-pro-
cessing staff to respond to
more data requests faster, so
your organization gets
maximum value from all your
information resources.

The new HP 3000 Series 70: high-performance bridge
to HP Precision Architecture

The new Series 70 answers
the immediate performance
needs of high-end HP 3000
computer users. It can pro-
vide 20 to 35 percent proces-
sor throughput improvement
over the HP 3000 Series 68,
while putting you in the best
position to move to the power
and performance of the new
HP 3000 Series 930 and 950.
The Series 70 computer in-
cludes a 128 Kbyte memory
cache, microcoded MPE
operating system instruc-
tions, MPE enhancements, 8
Mbytes standard memory,
and TurboIMAGE database
management system.

20 percent lower price.

-} While performance alone

would be sufficient to set the

The HP 3000 Series 70 (background), shown with the new Series 930 and 950
computers, is a powerful system for large business applications.

Series 70 apart as an attrac-
tive system, HP has provided
an additional incentive to buy:
the new computer is priced
at 20 percent below today’s
Series 68. This provides a
price/performance improve-
ment of up to 45 percent.
Field upgrades for instal-
led Series 68 and Series
64. Field upgrade products
are available for both Series
64 and Sertes 68, giving you
an easy transition to the
power of the Series 70.
These products include a
memory option that provides
a 4 Mbyte increment at 20
percent less than the list price
for add-on memory.

HP Computer Advances
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New Products continued

IN BRIEF

New network products link
HP 1000s, 3000s, and 9000s

The new HP LAN/1000 Link
and HP Network Services
(NS/1000)—the first local-
area network products for the
HP 1000 family of technical
computers — enable pro-
grammers to transfer HP
1000 files to and from HP
3000 and HP 9000 systems.
LAN/1000 Link and NS/1000
support one of the major
goals of HP’s AdvanceNet
strategy, which is to deliver
integrated, easy-to-use,
data-communications prod-
ucts across all HP computer
families.

NS/1000—HP Network Services for
the HP 1000—expands HP Advance-
Net with the ability to link HP 1000
A-Series computers to HP 3000 and
9000 systems.

LAN/1000 Link

provides performance
and economy. Up to 100 HP
1000, 3000, or 9000 comput-
ers may be connected to a
single local area network
cable segment. Each system
requires only one interface
card to communicate directly
with every other system on
the network. Communication
costs are lower in multi-sys-
tem networks and perfor-
mance improvements are sig-
nificant: as much as a 140 per-
cent increase in performance
when communicating be-
tween HP 1000 systems, and
a two-to-six times mprove-
ment when communicating
from an HP 1000 system to
an HP 3000 system.
High-performance
support. NS/1000 provides
high-performance, user-
friendly support for the high-
speed LAN/1000 Link. Now
programmers can easily
transfer files among HP 1000,
3000, and 9000 processors
without worrying about tech-
nical details of error checking
and message routing. NS/
1000 also allows peer-to-peer
interprocess communication
between HP 1000 A-Series
systems.

New HP 2567B and 25648
enhance HP’s line of

EDP printers

HP continues to expand its
line of EDP printers with two
new dot matnx printers. The
HP 2567B—the industry’s
first 1200 line-per-minute dot
matrix printer—is a full-fea-
tured, work horse printer
that can also print at 1600 [pm
with an optional “high-speed
draft” character set. At the
same time, HP strengthens
the heart of its EDP printer
product line with the new HP
2564B, a medium-duty, full-
featured 600 Ipm printer.

HP’s EDP printer line
offers the industry’s mostre-
liable print and space output.
More features, suchas OCR,
bar codes, compressed print,
and graphics give your capital
investment more leverage
than band printers.

The new HP 25678 and 2564 B print-
ers enhance HP’s existing product
line, giving you the broadest EDP

printer selection offered by any mini-
computer vendor.

HP Computer Advances
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