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Inside Report from Supercomputing '93
Since 1988, the major players of the supercomputing world have met for a giant trade show, tutorial session, and
scientific meeting sponsored by the Association for Computing Machinery and the Institute of Electrical and Electronics
Engineers. NCAR software engineer John Sloan filed this report for Signal after he and 5,000 others convened in
Portland, Oregon, November 15-19 for the sixth annual Supercomputing '93 (SC93) conference.

T he clear trend exhibited at SC93was that computer, data storage,
and data communications vendors
continue to leverage products developed
for large commodity markets (that is,
products that are basically inter-
changeable among vendors) to advance
the state of the art.

Computing:
The Move to MPP

Massively parallel processors (MPP)
continue to be the hottest topic in
supercomputing. MPPs are high-
performance computers built from tens
to hundreds of microprocessor chips
originally intended for desktop
computers. The big market for powerful
workstations produces a trickle-down
effect, as the higher-performance chips
for these workstations migrate into the
latest MPP computers.

Examples of MPP machines at SC93
included the Thinking Machines CM-5
(using SPARC microprocessors orig-
inally designed for Sun Microsystems
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workstations) and the IBM SP-1 (using
processors from IBM RS6000 work-
stations). Even traditional super-
computer manufacturer Cray Research
had a mock-up of its own MPP machine,
the T3D (using Alpha microprocessors
designed for workstation use by Digital
Equipment Corporation, or DEC) on
the exhibition floor. This came just
after the first T3D for customer use
successfully completed its trial run at
the Pittsburgh Supercomputer Center.

While the issues of how to map
problems traditionally done on a few
large processors onto many small
processors remain vexing, this has not
stopped manufacturers and some
customers from making major
investments in the MPP arena. One
reason for this is the applications that
do map well to MPPs-programs for
investment and retail sales analysis and
database/transaction processing. The
size of the business data-processing
market, compared to the relatively tiny
scientific computing market, has MPP
vendors rushing to trade their lab coats
for business suits. It's interesting to see
leading-edge technologies driven by
users on Wall Street rather than those
of us in the national laboratories.

New high-performance workstations
were on hand at SC93 from IBM,
Hewlett-Packard, Silicon Graphics, and
DEC, as were more traditional
supercomputers from Cray Research,
Fujitsu, and Convex. Redefining what
is meant by deskside workstations was

the CRAY Y/MP-EL, a small air-cooled
supercomputer whose software is
binary-compatible (no need to
recompile) with the largest CRAYs.

Data Storage:
Blockbuster Capacities

Much of the data storage arena
continues to be driven by the market for
consumer electronics. Formats rooted
in the videotape industry, such as eight-
millimeter, VHS, D-2, and D-3,
continue to be adapted for storing
billions of bytes of computer data per
tape. Vendors such as Sony and Ampex
displayed their videotape-based wares,
and Storage Technology demonstrated
its prototype D-3 tape drive. The good
news is that economies of scale make
these technologies relatively inexpen-
sive when compared on a cost-per-byte
basis with traditional tape technologies
developed for computing. The bad news
is that, in many important respects,
video-based technologies are not
necessarily optimal for data storage.

Storage on disk continues to become
more economical as the markets for
workstations and mainframe storage
devices merge. Companies including
IBM and Maximum Strategy showed a
variety of disk arrays for mainframes
and supercomputers built from small
commodity SCSI (small-computer
system interface) disks. These have
long been targeted at the desktop
computer market. However, the SCSI
standard has evolved to be competitive
in performance with traditional
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mainframe offerings, and the large
commodity market for workstation disks
has brought prices down.

Data Communications:
The ATM Factor

It comes as no surprise to those
watching the telecommunications indus-
try that the hot acronym at SC93 was
"ATM." Asynchronous transfer mode is
a technology that breaks up digital infor-
mation into small cells and moves it at
speeds up to a billion bits per second. It
has the potential to ship voice, video,
and data simultaneously over fiber-optic
cables routed across the country through
ATM-capable telephone networks.
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Because of ATM's multimedia
capability and, no doubt, an enormous
commodity market, virtually every
company in the data communications,
radio, television, and telephone
industries is developing ATM products
and services. If visionaries have their
way, every electronic device from
wristwatches to supercomputers will
eventually have an ATM address and
be connected either by fiber or by
wireless technology to a global ATM
network.

Whether ATM actually will become
the transmission technology of choice
is yet to be seen. No one seriously claims
that ATM is perfect. Data com-
munications people, for example, are
concerned about the small (tens of bytes)
cell sizes that may not be able to move
very large quantities (trillions of bytes)
of data efficiently. And the very difficult
problem of simultaneously managing
billions of cells from thousands of end
points has not been worked Out yet.
Worse, the potentially huge market for
ATM has distracted vendors from

working on other technologies that
might be more efficient for moving large
amounts of data between computers and
storage devices.

In the meantime, more and more
products are based on HIPPI (high-
performance parallel interface), a
commonly used standard for super-
computer input/output channels. On
the floor at SC93 were HIPPI-based
routers and switches at per-port prices
substantially reduced since last year,
offered by companies such as Input-
Output Systems and.Netstar. Maximum
Strategy and Ampex displayed HIPPI-
attachable disk and tape storage devices.
Fibre Channel, an emerging standard
for fiber-optic-based input/output, was
ubiquitous at last year's IBM booth but
virtually absent this year (rumor being
that IBM decided to keep their Fibre
Channel developers home at work).
However, interest in Fibre Channel from
key supercomputer, mainframe, and
peripheral players seems to be running
high.
-John Sloan, NCAR Scientific

Computing Division

What It Means for NCAR
T he demands of atmospheric research have kept NCAR's Scientific Computing

Division (SCD) on the leading edge of computing environments. At NCAR's
Mesa Laboratory, SCD houses the following machines:

"two traditional CRAY supercomputers, a Y-MP2 and a Y-MP81864

" a 32-processor Thinking Machines CM-5
San eight-processor IBM SP-I

SCD recently hosted the first CRAY-3 machine, featuring four processors and
gallium arsenide integrated circuits, for six months. At NCAR's two main labs,
scientists use several hundred high-end workstations from Sun, Silicon Graphics,
DEC, and others. Similarly, SCD uses around 100 workstations for applications such
as the development of NCAR Graphics and the next-generation NCAR mass storage
system.

For the future, SCD is taking a hard look at the CRAY T3D, attractive in part
because of its built-in high-performance connection to a Y-MP supercomputer and
that machine's fast input/output subsystem. It looks likely that at least one CRAY
Y/MP-EL will be coming to NCAR. HIPPI is the channel technology of choice for
connection to NCAR's current mass storage system, and SCD continues to track
StorageTek's emerging D-3 product for possible mass-storage applications. Also,
SCD is participating in a Boulder-area ATM test-bed project with US West that will
help us evaluate ATM for a number of networking and mass-storage applications.

As always, the high end is an exciting and dynamic place to be. -John Sloan
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Science Briefing
Windfall for Doppler radar
New technique multiplies its wind-tracking power

E ven as the National Weather Service(NWS) blanketed the country with its
first weather-radar network over thirty years
ago, the next level of technology was
surfacing. Standard radar spots only
precipitation, but Doppler radar-used in
research as early as the 1960s-can detect
winds as well. The NWS is now in the
midst of replacing its aging radar network
with over 100 Doppler radars; the Federal
Aviation Administration is placing addi-
tional Doppler units near 45 major airports.

These new machines will do much to
enhance air safety and improve severe
weather warnings. But a single Doppler ra-
dar is like a horse with blinders on: it looks
straight ahead, measuring only the compo-
nent of wind blowing directly toward or
away from itself. Complex programs can
take the data from a single Doppler radar
and estimate a two-dimensional wind field.
However, the software is limited in its

,Joshua Wurman with the slotted wave-guide
antenna--4 meters (13 feet) high-that cap-
tures stray radar signals. (Photo by Carlyve
Calvin )

A bistatic radar network (right) uses
the electromagnetic signals that
emerge from a Doppler radar (left),
strike water droplets (center), and
scatter obliquely through space.

Transmitter: S
NEXRAD. TD

assumptions and accuracy. An even better
picture can be gained by stationing two or
more radars within range of each other-
but at $3 million per radar, that's an
expensive proposition.

The cost of two-dimensional wind analy-
sis may soon plummet thanks to NCAR
postdoctoral researcher Joshua Wurman. He
has devised a practical, inexpensive way to
measure the signals that bounce obliquely
from a radar target. Radars operate by
sending an electromagnetic signal outward
and capturing the return signal after it has
hit water droplets or other airborne objects.
Parts of the original signal scatter in all
directions; only the part that returns on the
original path is received by the transmitting
radar. The speed of winds blowing toward
or away from the radar is then calculated
using the return signal's change in frequency
(the Doppler effect).

What about the "waste" signals, those
that are obliquely scattered? Until now,
scientists thought it impractical to capture
these weaker signals and link them to their
source. Wurman proposed using a
nontransmitting passive receiver with a
wide-angle antenna, which allows the
receiver to monitor a large area without
rotating on a pedestal as traditional radars
do. This saves on hardware and operational
expense while making it easier to track
multiple oblique signals over time and space.

Several NCAR engineers and
craftspeople, particularly Charles Frush,
worked with Wurman to flesh out the
concept and produce a finished prototype.
Mitchell Randall and Christopher Holloway
created a slotted wave-guide antenna now
positioned on the roof of NCAR's Foothills

tandard Dopplerr dr eceivers: Low Cost Passivc
WR or Rapid Scan Radar Non-Scanning. Wide Beam

Laboratory (see photo). The other key part
of the system is a real-time link to NCAR's
CP-2 Doppler radar about 20 kilometers
(12 miles) to the southeast. This phone line
provides the data needed to unravel the ob-
lique signals and craft a two-dimensional
wind field for an area of about 40 by 40 kilo-
meters (25 by 25 miles). For the delicate
Doppler signal processing to work, the
frequencies of the signals must be coherent
to an accuracy of one part in a billion-a
precision made possible by data from global
positioning satellites and ultra-stable crystal
oscillators.

The bistatic Doppler radar receiver
network (BINET), which can include two
or more receivers, is a bargain as well as a
trailblazer. A single bistatic receiver,
together with the system for signal process-
ing and display created by Randall and
NCAR's Eric Loew, should cost no more
than $100,000, a small fraction of the cost
of a second Doppler radar. Most bistatic
wind vectors are accurate to within 2 meters
per second (4.5 miles per hour), which com-
pares favorably to multiple-Doppler results.
Though the bistatic technique tends to be
slightly less sensitive overall than multiple-
Doppler methods, in some cases it appears
to provide better results. Along with the
government-based Doppler radar networks,
there are dozens of universities, television
stations, and other private firms using single
Doppler radars who could benefit from
BINET.

The UCAR Foundation has made the
BINET hardware and software available for
licensing. For more information, contact
Wayne Moore, Technology Commercializa-
tion Program, UCAR Foundation, Box 3000,
Boulder CO 80307-3000, 303-497-8563.
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Conference Updates
Science, Policy, and Society
Looking at the global-change backlash

"Science, Policy, and Society" were
the topics in a three-hour panel discussion
held at the University of Colorado's Fiske
Planetarium in Boulder on Saturday, De-
cember 4. The session was sponsored by
NCAR's Atmospheric Chemistry
Division to cap its three-day symposium.
Challenges in Atmospheric Chemistry
and Global Change: Yesterday, Today,
and Tomorrow. About 50 invited talks,
posters, and contributed papers-many
by young atmospheric chemists-were
featured in the symposium, which hon-
ored influential researcher Paul Crutzen.

The Saturday-morning panelists
discussed how scientists, journalists, and
policymakers interact. Their conversation
quickly turned to the recent backlash in
the mass media against predictions of
global change and the resulting demands
for policy change. Richard Kerr, a news
writer for the journal Science, noted the
media's "tendency to set off pro and con
on a fairly equal basis." le added that a
minority of dissenting views on global-
change topics have been featured in many
of his own Science stories.

Washington Post science writer Boyce
Rensberger maintained that "newspaper
editors . . . believe in the jury system
[that is, every opinion is given equal
weight]. It shouldn't work that way in
science, of course." He believes the
articulateness of several noted contrarians
on global change, such as Dixy Lee Ray
and Fred Singer, have helped put their
views in the media spotlight. Rensberger
also questioned whether or not the back-
lash has had any impact on the scientific
enterprise itself.

Several panelists felt that international
assessments of global change have gotten
insufficient press coverage, despite their
near-universal acceptance in the scien-
tific community. The lack of publicity
may be because these assessments emerge
from consensus rather than conflict.
Rensberger identified two groups of
scientists: one eager to go public with
strongly held positions. and a larger.
mainstream group that works through
consensus and communicates mainly
through the scientific literature. News
stories that focus on the first group, he

"Science has the first
word on everything and

the last word on nothing.

said, can lead to a public impression of
greater polarization than really exists.

Science's role in shaping policy also
came under scrutiny by the panel. Dan
Albritton, director of the National
Oceanic and Atmospheric Administration
(NOAA) Aeronomy Laboratory.
expressed concerns about scientists' right
to make policy recommendations, citing
pioneer journalist Walter Lippman's
dictum to separate information gathering
and decision making. Albritton later para-
phrased Victor Hugo: "Science has the
first word on everything and the last word
on nothing."

Other panelists included UCAR
president Richard Anthes, NCAR
associate director Peter Gilman, Dupont
consulting scientist Mack McFarland, and
German parliament member Monika
Ganseforth. The panel was chaired by
NCAR political scientist Michael Glantz.

Calendar/Announcements
February 25-March 1
Model Evaluation Consortium for
Climaie Assessment (MECCA)
Plic Comminrittee Meeiing
techn iua) Committee Metetingtx
Macquarie University
Sydney, Australia

Infornation: 303-497 1674

March 3-6
ite/ih '94

Integrating Environmental
Concems with Economic Growth
Leesburg. Virginia
Inforat t(ion: 303-870-9798

March 21-25
The G'lobe Eoundation of Canada
(lo/te '94-4)eeloititg li'e

Businieuss oftF ti Envirnmeint
I rade Fair and Conflerence on
Business and the E nvironment

Vancouver, British Columbia. Canada
Information: 6(4-755-1994

April 5-8
Air and Waste Management Association
Glohbal Climttte Ciange: Stcien e. Polic, and
Mitigttion Strtategiei
Phoenix, Arizona

Information: 602-250-3569

April 10-13
iniversity of Montreal

intei tational Svnipositun When Si iein e Bet omes

Papets actepted until February I
Montreail. Quebec, Canada

Informtiion: 514-285-1450

April 12-13
Earth Resources Associaiioi
U.S. Glothai C/hangi Polu Svmpoiium
Washington, D.C.

Infrtmation: 612-822-3702

April 25-26
Waiier Orr Robert, Institute/
UCAR Office of Interdisciplinary Earth Studies
Work1. shop on Indusitt ial Interests and
Concerns in Climate and Severe Weathe,
Boulder. Colorado

Information: 303-497-2109

June 19-24
Air and Waste Management Association
A 3'MA 87h1 Annual Meeting and F ihihition
Cincinnati, Ohio

Information: 412-232-3444

July 19-20
UCAR Corporate Affiliates Program/
Walter Orr Roberts Institute
Attaining Ftanontic and Fnvironmnental Ba/ant e
A Svmpostiumi on Sustaiiiahb Det elopmeniit
Boulder, Colorado

Information: 303- 497-2112
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Guest Opinion: Kathy Watson, PEGI
Kathy Watson is assistant to the director
for emerging technologies in the
National Oceanic and Atmospheric
Administration (NOAA) Office of Glo-
bal Programs. Her office is the admin-
istrative center for PEGI, the Private
Enterprise/Government Interactions
Working Group.

Anew group that fosters interaction
between the federal government

and the private sector has just held its
first round-table conference. In May
1990, PEGI was established by the U.S.
Committee on Earth and Environmental
Sciences (CEES) to facilitate interaction
and collaboration between the private
sector and federal government in the
earth and environmental sciences.

PEGI's role as a federal working
group is not to fund or control research,
but to

" represent the eight CEES subcom-
mittees and over 20 federal agencies
interested in working with the private
sector (defined broadly as business
and industry, academia, state and
local governments, environmental
organizations, and entities represent-
ing the above)

* act as a catalyst to promote private
sector-government interactions and
interagency projects

* sponsor presentations, round tables,
and workshops by and for the private
sector.

PEGI's membership consists of
federal employees representing govern-
ment agencies and organizations. By
law, PEGI may interact only with
professional associations, institutes, and
other organizations representing
specific industry components.

Several projects are now under way to
advance mutual goals of PEGI members
and industry. The American Petroleum
Institute and PEGI are negotiating to
provide scientists with access to off-
shore drilling platforms in the Arctic
Ocean, North Sea, and Gulf of Mexico
for oceanographic and atmospheric
research. The GEOSAT (Geodesy
Satellite) Committee has identified
eight pilot projects to use remote
sensing for global-change-related work.
NOAA, the U.S. Department of
Agriculture, and the University of
Maryland are working with industry on
biotechnology development. AT&T is
preparing to make transoceanic tele-
phone cables available for scientists to
acquire data from the oceans and sea
floor.

Our first round-table conference,
"Economic Growth through Research
and Technology Partnerships," was held
November 3-4 in Washington, D.C.
Around 80% of the delegates were from
the private sector and 20% from federal
agencies. The meeting examined

* the economic value of private sector-
federal alliances

* ways in which U.S. exports can be
enhanced

* possible direct communication links
between federal and private-sector
researchers

* the leveraging of scarce resources
through ongoing and planned
collaborations that can increase the
range and effectiveness of research
for all parties involved.

Topics of interest included the need
to eliminate government-industry
distrust; the involvement of industry in
federal policy, regulation, and
programs; the simplification of permit
requirements and regulations in tech-
nology development; and the sharing
of data resources and capabilities.

PEGI emerged from this conference
with direct lines of communication that
will help industry and government to
collaborate on environmental and tech-
nological research. This round-table
conference will be an annual event, with
other workshops held more frequently
to further facilitate the interaction.

Inquiries from businesses and industry
representatives who would like to
become involved in PEGI are welcome.
Contact the author at NOAA Office of
Global Programs, 1100 Wayne Avenue,
Suite 1225, Silver Spring, Maryland
20910-5603; phone 301-427-2089,
ext. 30; fax 301-427-2082.
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T he UCAR Corporate Affiliates Programis seeking new members. Any corpo-
ration, association, or individual, worldwide,
may join. The program sponsors a number
of workshops, symposia and meetings for
members on important scientific, policy, and
environmental issues. Members receive the
Signal newsletter each month, plus other

timely reports issued by UCAR and other
organizations. Members are acknowledged
with listings in UCAR reports and receive a
certificate of membership that can be used
in public relations. (Of course member-
ship does not imply any UJCAR endorse-
ment ot a company or its products.)

Annual fee for North American members is
$1,500. Members outside North America
are charged $1,800 per year. This coupon
is provided tor your convenience. Fill it
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below, and we will bill you for your first
year's membership fee. Or mail it to us at
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