
S umme r 1 9 9 2 

EVVS 

Silicon Sdilinlj 
Members Priorif~ lOAM-HOOH Sunda~s in Auqusf 

~·~-~"='~-~·~·~~~"'--~~~~·--"W-·~~ ~ 

"Technoloq~ is the ke~ to the America's (up race. You 
can't win with a slow boat and the onl~ wa~ to qet a 
fast boat is to use the best technoloq~ auailable hlLithl 
the best computers and software." 

Bill Koch, America3 Skipper 

Silicon Sailing, an interactive display exploring the 
computer technology behind the new 1992 America's 
Cup Defender, America\ is now on exhibit at the 
Museum through Labor Day, September 7, 1992. 

The exhibit enables visitors to design and race their 
own boat against other visitors' designs in a simulated 
competition under existing weather conditions. 
Silicon Sailing features three interactive DEC station 
5000 workstations for design of the boat and a 
DEC station 425 personal computer, on which the 
simulated race runs. Visitors design their boat by 
choosing from among nine hulls, four keels, and nine 
sails. The computer then statistically evaluates their 

The America' Foundation test-runs one of their racing yachts, designed and tested with the 
help of computers. 

selection for performance against a benchmark racing yacht. If the 
performance is unacceptable, they can redesign their boat. 

Then, the race begins! Visitors "sail" their boats on a simulation 
of the America's Cup course, using the actual winds outside the 
Museum, which have been measured by a wind detector on the 
roof. "The America's Cup is a dramatic example of the importance 
of computers in solving complex physical problems," says Qirector 
of Exhibits Gregory Welch. "Computers playa critical role in 
gaining that fractional percentage of performance advantage that 
is the difference between winning and losing." 

The new Cup Defender, America\ is one offour 75-foot, 
II-story high sloops built by scientist-sail or-businessman Bill 
Koch, 51, in his campaign to defeat veteran America's Cup 
contender Dennis Conner. Koch went on in May to defend the 
America's Cup successfully against the challenge from Italy's Il 
Moro di Venezia. 

In pursuit of sailing's oldest trophy, Koch's syndicate, the 
America l Foundation, used $500,000 worth of the latest computer 
equipment and services, donated by Digital Equipment 

Corporation, and a Digital VAX 9000 mainframe at MIT to 
prepare for the race. 

Silicon Sailing is based on an interactive exhibit Digital created 
for DECWORLD, the company's annual display of products, after 
consulting with the Museum. "I'd never done an interactive demo 
and I needed help to make it user-friendly," explains Ivan 
Kristoffy, the Digital engineer, who with Ralph Dormitzer and 
Gwyn Thakur at Digital was responsible for the demo. 

Kristoffy, whose son Andy had worked at the Museum when 
it was in Marlboro and later in Boston, sought the advice of 
Museum staff. "They showed us the Museum's interactive exhibit 
on designing a car. That's it exactly,' " thought Kristoffy. 

Greg Welch then worked with Digital and America l over six 
to eight weeks to define the architecture of the display. According 
to Kristoffy, it was a great success. "While people quietly explored 
one of Koch's boats that was also on display, the computer exhibit 
was where the action was. People were really excited to be able to 
design a boat and then see on a big computer screen how it 
actually sailed," he said. 

Continued on P.2 
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Director's Letter 

Wowl What Volunteersl 
Almost every aspect of The 

Computer Museum is made possible 
by the support we get from an 
extraordinary set of volunteers. 

Our Board of Directors, with over 
thirty people led by our Chairman 
Gardner C. Hendrie, gives expert 
guidance and considerable time to 
the strategic direction of the 
Museum's programs, as well as 
leading our fundraising efforts. 

The Computer Bowl's dramatic 
success (see pages 4-5) owes a great 
deal to over 50 volunteers on both 
East and West Coasts. From the 
East, I'd like to single out one of 
them for special recognition­
Michael Callahan, President of 
Museum Technology Source, Inc. 
His enormous experience and 
ingenuity are already reflected in 
the video and special effects used 
throughout the Museum. In the 48 
hours leading up to the Bowl, 
Michael successfully dealt with the 

Silicon SdilinlJ (continued from P.I) 

HOIU COMPUTERS HHPfD IUIH THE RMERICR'S CUP 
Design Analysis 

In designing the keel-the most 
secret physical component of the 
America's Cup contenders-Koch's 
design team at MIT performed 
numerical hydrodynamics analysis 
- a form of computational fluid 
dynamics (CFD)-on a VAX 9000 
computer equipped with two vector 
processors. This allowed analysis of 
the lift and drag forces exerted on 
sections of the hull/keel assembly 
under varying water and wind 
conditions. As many as 10 keels were 
tested at once. 

A good keel is heavy enough to 
provide stability, yet small and sleek 
enough to minimize drag. Some 
designs provide better maneuver­
ability; others, more straight line 
speed. A successful hull balances 
stability, weight and in-water drag 
and performance in a variety of wind 
and water conditions. The longer the 
hull, the less the drag, though short 
hulls do better in light winds and 
heavy hulls, in heavy winds. 

Americal analysts ran Finite 
Element Analysis (FEA) on a DEC 
Station 5000 to determine the 
strongest and stiffest design at the 

Computer Museum volunteer par 
excellence Michael Callahan is also 
President 01 Museum Technology 
Source, Inc, which manulactures 
electronics exhibit equipment such as 
controllers lor video discs and CDs. 

challenge of installing a sophisti­
cated sound system in the cavernous 
Park Plaza Castle. 

From the West, I especially want 
to recognize Linda Lawrence, 

lowest weight. This testing helped 
designers maximize strength and 
minimize weight, while conforming 
to America's Cup rules. FEA 
software simulated rig forces, mast 
compression, keel torque, and wave 
(hydrostatic) pressure effects, 
offering key data for placement and 
structural attachment of the keel. 
Computers made it possible to test 
over 20 keel designs in only two 
months. 

Mast-top mounted cameras 
videotaped sails. The images of sail 
shapes were then digitized into PC­
screen images. Personal computers 
equipped with color graphics 
hardware and special digital signal 
processing circuits used the images 
to measure sail shape changes 
exactly. This enabled analysts to 
correlate sail shape with boat speed 
to determine if and how sails 
should be recut. 
Performance Analysis 
The effect of hull, keel and sail on 
real world performance was 
computed by Americal's Velocity 
Prediction Program (VPP). This 
powerful modeling program 
"sailed" the hypothetical boat in 

Chairperson of the West Coast 
Computer Bowl Committee. With 
more than a dozen other high-powered 
volunteers, she staged the satellite­
linked fundraiser, giving the guests 
great entertainment and the Museum 
a net profit. 

Thanks to Armando Stettner, 
another tremendous volunteer, the 
Museum is now on the Internet. This 
means that if you can access one of the 
wide area networks, such as the 
Internet, Usenet, Bitnet, CompuServe, 
you can communicate with us directly 
via electronic mail. Send me email at: 
Strimpel@tcm.org. 

If you want to help the Museum by 
volunteering, please contact me. Your 
help will make a real difference! 

OLS~ 
Dr. Oliver Strimpel 
Executive Director 

various wind and wave conditions, 
analyzing design choices in search of 
the fastest boat. Running on personal 
computers and Digital workstations, 
VPP calculated performance based on 
hull shape and size, sail shape and size, 
wind speed and direction, and crew 
weight. 

Via networking, test results in San 
Diego could be sent to MIT for 
overnight processing by VPP. Analysts 
in San Diego often worked at personal 
computers and used Ethernet-attached 
workstations as servers. This reduced 
the design test cycle time. 
Race Management 
During the race, Matasail, a powerful 
race management program running on 
a DECstation 425 personal computer 
below deck, tracked the boat's exact 
position via satellite feeds, monitored 
wind and water conditions, and 
supplied data on boat performance. 
Updated every two seconds with data 
from the boat's 24 sensors, the program 
helped the crew make real-time tactical 
or sail-trimming decisions. Using a 
voice-recognition system, the navigator 
could input data, call up windows, and 
activate commands without a keypad 
or mouse that might get wet. 

Board of Directors 
Gardner C. Hendrie, 
Chairman 
Sigma Partners 
Dr. Oliver Strimpel 
Executive Director 
The Computer Museum 
Sam Albert 
Sam Albert Associates 
C. Gordon Bell 
Gwen Bell 
The Computer Museum 
Edward Belove 
Zifj Desktop Information 
Lynda Schubert Bodman 
Schubert Associates 
Lawrence S. Brewster 
Aspen Technology, Inc. 
Richard P. Case 
International Business Machines 
Corporation 
James E. Clark 
NCR Corporation 
Howard Cox 
Greytock Mallagement Corp. 
David M. Donaldson 
Ropes & Gray 
Dr. Jon Eklund 
Smithsonian Institution 
Edward F red kin 
Capital Technologies, Inc. 
Dr. Richard G reene 
Data Switch Corporation 
Charles House 
Informix, Inc. 
Theodore Johnson 
Consultant 
David Kaplan 
Price Waterhouse 
Mitchell Kapor 
Electronic Frontier Foundation, I11C. 
James A. Lawrence 
LEK Consulting, Inc. 
Dr. Robert Lucky 
AT&T Bell Laboratories 
Dr. James L. McKenney 
Harvard Business School 
John A. Miller,Jr. 
Miller Communications 
Laura Barker Morse 
Heidrick &- Struggles 
Dr. David Nelson 
Fluency, Inc. 
Dr. Seymour Papert 
MIT 
Dr. Suhas Patil 
Cirrus Logic, 11Ic. 
Anthony D. Pell 
Pell, Rudman & Co., I11C. 
Nicholas A. Pettinell a 
Intermetrics, Inc. 
Dr. John William Poduska, Sr. 
AVS Inc. 
Jonathan Rotenberg 
The Boston Computer Society 
Jean E. Sammet 
Programming Language 
Consultant 
F. Grant Saviers 
Digital Equipment Corporation 
Edward A. Schwartz 
New Eugland Legal 
Fotmdation 
Naomi O. Seligman 
The Research Board 
Paul Severino 
Wellfleet Communications 
Hal B. Shear 
Research 11lvestment 
Advisors, Ltd. 
Michael Simmons 
Bank of Bost01l 
Irwin]. Sitkin 
Retired 
Aetua Life & Casualty 
Casimir S. Skrzypczak 
NYN EX Corporation 
James Sutter 
Rockwellintemationai 
Charles A. Zraket 
Trustee 
The MITRE CorporatioJl 

o 
The Computer Museum NEWS (Summer 1992) Contributors: Liz Armbruster, Gwen Bell, Julie Oates, Natalie Rusk, Oliver Strimpel, Brian Wallace, Janet Walsh, Peter Yamasaki . 
Editor: Gail lennes Design and Photography: Ted Groves, Asa Chibas . 

Typefaces used: Futura, Geometric 211 and Kis, Dutch 721, courtesy of Bitstream; Photo processing courtesy of Boris Master Color 


