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One of the Microkelvin Laboratory's super cooling machines is prepared by Robert C.
Richardson, left, Wolfgant Sprenger, center, and Eric N. Smith. Sand-filled columns at
left, right and in the background help isolate vibrations from the sensitive equipment.

Super-Cold 'Microkelvin Lab'
Scheduled to Open June 20

facility for chilling materials colder than
r before will be dedicated Friday, June
at Cornell.Cornell.

"hen completed, specially built equip-
j^nt in the $1.5 million Microkelvin Labo-

I atory will enable physicists and materials
| 'j'entists to observe the properties of matter

9 millionth of a degree above absoluteero.
;. Officials from the National Science Foun-
a
ation, which funded much of the project,

j L"̂  from Cornell University will cut a rib-
K°n at 3:30 p.m. They will also tour the
I^OO-square-foot underground laboratory
|. "ere physicists plan to probe the solid and
Ruid forms of all kinds of material — met-

e
 s> insulators, and semiconductors. The cer-
"Umy and tour is open to the public.

(. 'he Microkelvin Laboratory is named for
e temperature scale divisions that mark

jtogress in low-temperature physics. Abso-
'e zero is expressed as 0 Kelvin, minus

273.15 Celsius, or minus 459.67 Fahrenheit.
A millionth of a Kelvin is a microkelvin; a
thousandth is a millikelvin.

Absolute zero — where the complete ab-
sence of heat would cause all molecular mo-
tion to cease -- is thought to be impossible, a
limit that can only be approached. The clos-
est nature comes is 3 Kelvin, in deep space.
Refrigeration systems using liquid helium
can chill materials below 4 Kelvin, where
many metals become superconductors and
carry electricity without resistance. Super-
conducting magnets are used in modern
medicine for magnetic resonance imaging
(MRI) scanners, and superconducting
materials are expected to be key factors in
electronics and communications technolo-
gies of the future.

For physicists, matter becomes particular-
ly interesting in the range below 1 Kelvin.
Experiments at Cornell in 1972 discovered

Continued on Page 6

Simulator Lets Managers
Play 'What-If' Games

Suppose a radical new technique for man-
ufacturing toasters could produce a better
product for a lower price, but retooling the
toaster factory would cost a lot of bread.

Should you — the decision maker — take
a chance on a new technology?

Manufacturing systems engineers at Cor-
nell are taking some of the coin-tossing out
of decision making with a computer simula-
tion tool called COSMOS.

The Cornell Simulator of Manufacturing
Operations (COSMOS) allows testing of a
new system — from design of production
lines to delivery of the customer's product —
without spending a fortune.

"There is not as much American invest-
ment as there should be in new production
technologies because it is difficult to predict
outcomes," explains John A. Muckstadt,
professor of operations research and indus-
trial engineering at Cornell's College of En-
gineering.

"Managers are sometimes uneasy about
what they're going to get from a proposed
new production process because they don't
understand the financial and technical impli-
cations," says Muckstadt, an expert on lo-
gistics of manufacturing systems and one of
the developers of COSMOS. "But the other
risk is that the competition may go ahead
with the new technology."

COSMOS, now in the early development
phase with research support from a variety
of American industries and the National Sci-
ence Foundation, allows engineers and man-
agers to play "what-if?" games with multi-
stage, multi-product, production-distribu-

Mechanical engineering graduate
student Robert Ferstenberg, left, and
applications programmer William Martin
with a product structure diagram being
developed for COSMOS.
tion systems. The same principles of simula-
tion can be used, when COSMOS is more
fully developed, for manufacturing ballpoint
pens in one factory or automobiles with
parts from plants across the country.

Deciding on a new manufacturing process
is difficult, not because managers can't make
decisions, but because today's manufactur-
ing environment is so complex and interre-
lated. Among the considerations for deci-
sion-makers:

— Facility design that is easily adaptable
to new or different products in this era of

Continued on Page 6

'One-Minute Manager,' Wife
Endow Cornell Professorship

Kenneth A. Blanchard, co-author of "The
One-Minute Manager," and Marjorie McK-
ee Blanchard, his wife and partner, have
agreed to endow a professorship in human
resource management at Cornell.

The Executive Committee of the universi-
ty's Board of Trustees authorized establish-
ment of the chair as the Kenneth and Marjo-
rie Blanchard Professor of Human Resource
Management in the School of Hotel Admin-
istration at its meeting May 31.

The Blanchards are both graduates of
Cornell. He holds an A.B. (1961) and Ph.D.
(1967); she earned an A.B. (1962) and an
A.M. (1965). Ken Blanchard is celebrating
his 25th reunion this weekend. Marjorie, a
fourth generation Cornellian, is co-author of
"Working Well: Manage for Health and
High Performance" and co-author with Ken
Blanchard and Dee Edington of the latest
One Minute Manager book, "The One Min-
ute Manager Gets Fit." Their son, Scott, is
entering his junior year in the hotel school.

"Cornell is in our blood," said Ken Blan-
chard, who heads Blanchard Training and
Development Inc., a highly successful Cali-
fornia-based business specializing in organi-
zational behavior in management training
programs. The firm conducts programs
throughout the country designed to help
companies increase their profitability and
employee productivity.

He told the Chronicle, "Marge is actually
chairman of the board and I am the Great
Poobah, which means I run around the

country and cause trouble."
John J. Clark, dean of the hotel school,

said, "The Blanchard professorship focuses
on an area of crucial importance to the fu-
ture success of American business and the
hospitality industry, in particular. Its signifi-
cance is dramatized by the outstanding ac-
complishments of Japanese industry since
World War II, largely attributed to its man-
agement philosophy and techniques in the
area human relations. We look forward to
the dynamic contribution the new
professorship will undoubtedly make to the
school, reflecting the international impact its
founders have made already in the field."

Clark said a nationwide search is now un-
der way for the first person to be appointed
to the new professorship. An appointment is
expected to be made in time for the fall 1986
semester.

Speaking on campus earlier this year,
Blanchard said, "Our fantasy is that in five
years everybody in the country will say "if
you want to see the best program in manag-
ing and motivating people look at Cornell
University. They are doing exciting things
there."

"We're trying to make behavioral science
come alive so people can use it in their liv-
es," he said. "The human element gets left
out of most programs. Organizations, in-
cluding educational institutions, can be im-
proved in incredible ways with the proper at-
titude and approach to human relations."

Building High-Tech, Low-Temp Lab Took Diversity of Materials
p By ROGER SEGELKEN
Extending three stories below the Ivy

L. Sue campus, the machines of Cornell's
l)jlcrokelvin Laboratory are built of sewer
b ' "butcher block" wood, common

ch sand, and $750,000 worth of high-tech

the new instruments will
k remains to be seen. The only thing Cor-
s low-temperature physicists will say for

ain is, "There's nothing else like them in
world."

1 ne basis for each of the two super coolers
^devices called dilution refrigerators.

were manufactured by a British firm,
K. -"d Instruments Ltd., to circulate liquid
k *tures of t w 0 isotOpes of helium.

ion refrigerators follow the same prin-
^ as a household refrigerator, which uses

Freon as a refrigerant to remove heat
1 soda pop. Boiled into to a gas by ab-
ed heat, the ice box's Freon and the di-
'n refrigerator's helium are converted
to liquid by compressor pumps, and the
continue.

bv
V;?Oung a s far as a few millikelvin degrees
''quid helium will be sufficient for many
erinients of interest to the Cornell scien-
,'• But to reach the microkelvin range will
e an additional system of superconduct-
magnets.

The device that low-temperature physicists
hope will enter the record book will use cop-
per as a refrigerant. First, the copper will be
subjected to a huge magnetic field furnished
by a superconducting magnet, which itself
must be cooled by liquid helium. The 10-Tes-
la magnetic field is a thousand times stronger
than what one might buy to stick notes on
the refrigerator door.

Then, the copper will be pre-cooled to 10
millikelvin by the dilution refrigerator. With
that combination of high magnetic field and
low temperature, the nuclei of the copper at-
oms with magnetic moment alignment.
When the machine's operators reduce the
magnetic field surrounding the copper, the
nuclei will resume a more random orienta-
tion and in the process absorb heat from
material samples.

An additional six months will be needed to
build the magnetic cooling stage for the mi-
crokelvin machine. Its magnetic cooling fea-
ture, together with special shielding and vi-
bration-isolation equipment, make the
microkelvin machine unique.

Architectural design of the laboratory was
by Anton J. Egner Associates of Ithaca;
Streeter Associates Inc. of Elmira, NY, was
the general contractor. Construction of the
underground laboratory accounted for
about half the $1.5 million cost. About half

the equipment in the Microkelvin Laborato-
ry was built at Cornell.

Thick walls of galvanized steel will shield
the super-cooling machines from radio fre-
quency and microwave signals that could
heat the samples and disturb the measuring
instruments. Just as the intense radiation of
a microwave oven heats food, the radio fre-
quency and microwave energy that is almost
everywhere in our modern environment
would raise the temperature of experimental
materials.

"Our measuring devices are similar to ex-
tremely sensitive radio receivers," explains
Robert C. Richardson, a leader of the Cor-
nell low-temperature physics group. "With-
out shielding, it would be like trying to hear
an AM radio station in a thunderstorm."

Vibrations, which also can transfer heat,
are isolated from the experiments by a vari-
ety of means. Air-filled springs suspend a
rigid aluminum supporting structure remi-
niscent of a geodesic dome. The structure
was designed by Wolfgang Sprenger, a visit-
ing scientist from AT&T-Bell Laboratories.
The air springs will reduce some of the shak-
ing. So will two other features whose simpli-
city belies their effectiveness.

Hefty wooden beams, laminated from red
oak in a "butcher block" pattern, were a gift
from Jim Nachod, a 1966 Cornell graduate

whose Alexandria, Vir., firm — Wood Tech-
nologies Inc. — usually reserves its crafts-
manship for expensive furniture in corporate
board rooms.

The butcher block beams add more than a
touch of elegance to a high-tech laboratory.
They act as vibrational anchors for plumbing
lines connecting the refrigerator to its "life-
support system" of pumps, valves, and elec-
tronics, which would otherwise bypass the
air spring isolation. The wood has partic-
ularly good sound-absorption characteris-
tics.

That is the same reasoning behind mount-
ing the apparatus on sewer pipes filled with
sand. Painted white to conceal their humble
origin, the not-so-high-tech pipes happen to
meet the designer's specifications.

When the sand was delivered, it was too
damp to install in the pipes, Richardson re-
calls. The sand was spread to dry on the
floor of a vacant laboratory in the physics
building's basement, and exposed to infrared
heat lamps. Properly dried sand is crucial to
success of the experiments.

The sight of all that sand and "sun" in a
subterranean "beach" prompted one physics
graduate student to don a bathing suit and
sunglasses for the camera. Richardson notes,
with relief, the photo of that procedure will
never appear in any scholarly journal.
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Calendar
All items for publication in the Calendar sec-

tion, except for seminar notices, should be sub-
mitted (typewritten, double spaced) by mail or in
person to Fran Apgar, Central Reservations, 531
Willard Straight Hall, who prepares the Calendar
notices for these listings. She must receive the no-
tices at least 10 days prior to publication. Items
should include the name and telephone number of
a person who can be called if there are questions,
and also the subheading pof the calendar in which
it should appear (lectures, dance, musk, etc.).

Seminars only should arrive at the Chronicle of-
fice, 110 Day Hall, no later than noon Friday prior
to publication.

All deadlines will be strictly enforced.
'Admission charged.

Announcements
Summer Library Tours

Summer Session Tours of the Uris Library will
be held Saturday, June 28 through Thursday, July
3. Interested persons should meet at the Uris Cir-
culation Desk at 2 p.m. Saturday, and at 3 p.m.
Monday. Handicapped students needing special
tours should call 255-2339.

Cornell Sailing Club
The Cornell Sailing Club is open to the Cornell

and Ithaca communities and accepts members of
all levels of competency. Sailing lessons are of-
fered for those who have never sailed as well as for
more experienced sailors who wish to improve
their skills. The Club is located at Myers Point and
is open until Sept. 28. Please call Nigel Quinn,
Vice-President Membership, at 255-6049 or 255-
1880 (evenings) for further information.

Seminars

Exhibits
Herbert F. Johnson Museum

"Fukusa: Japanese Gift Covers from the Shoji-
ro Nomura Collection," through June 15; "Mi-
chael Baum," through June 15; "Wingtrace/The
Sign of Its Track," through June 22; "Through
Norwegian Eyes: The Paintings of Christian Mid-
jo," May 29 through July 11. The Museum is lo-
cated on the corner of University and Central Ave-
nues. The Museum is open Thursday through
Sunday, 10 a.m.-5 p.m. Admission is free. Please
call 255-6464 for further information.

Films
Unless otherwise noted, films are sponsored by
Cornell Cinema.

Thursday
June 12, 8:00 p.m. *Uris Hall Auditorium.

"The Big Sleep" 1946, directed by Howard
Hawks, with Humphrey Bogart and Lauren Ba-
call.

Friday
June 13, 7:30 p.m. *Uris Hall Auditorium.

"Taxi Driver" 1976, directed by Martin Scorsese,
with Robert De Niro and Cybill Shepherd.

June 13, 10:00 p.m. *Uris Hall Auditorium.
"The Bostonians" 1984, directed by James Ivory,
with Vanessa Redgrave, Christopher Reeve, and
Madeleine Potter.

Saturday
June 14, 7:30 p.m. *Uris Hall Auditorium.

"The Bostonians".
June 14, 10 p.m. *Uris Hall Auditorium. "Taxi

Driver".
Sunday

June 15, 8 p.m. "Uris Hall Auditorium. "The
Outlaw Josey Wales", 1976.

Monday
June 16, 8 p.m. *Uris Hall Auditorium. "I Live

In Fear", 1955, with Toshiro Mifune and Eiko
Miyoshi.

Tuesday
June 17, 8 p.m. *Uris Hall Auditorium. "The

Manxman", 1929, directed by Alfred Hitchcock,
with Carl Brisson and Anny Ondra. "Murder",
1930, directed by Alfred Hitchcock, with Herbert
Marshall.

Wednesday
June 18, 8 p.m. *Uris Hall Auditorium. "Five

Easy Pieces", 1970, directed by Bob Rafelson,
with Jack Nicholson, Karen Black, and Sally
Struthers.

Thursday
June 19, 8 p.m. *Uris Hall Auditorium. "The

Mother and the Whore", 1974, directed by Jean
Eustache, with Bernadette Lafont and Jean-Pierre
Leaud.

Friday
June 20, 7:30 p.m. *Uris Hall Auditorium.

"Sweet Dreams", 1985, directed by Darel Reisz,
with Jessica Lange, Ed Harris, and Ann Wedge-
worth.

June 20,10 p.m. *Uris Hall Auditorium. "Blow
Up", 1967, directed by Michelangelo Antonioni,
with Vanessa Redgrave and David Hemmings.

Saturday
June 21, 7:30 p.m. *Uris Hall Auditorium.

"Sweet Dreams".
June 21,10 p.m. 'Uris Hall Auditorium. "Blow

Up".
Sunday

June 22, 8 p.m. *Uris Hall Auditorium. "West
Side Story", 1961, directed by Jerome Robbins
and Robert Wise, with Natalie Wood, Rita More-
no, and Richard Beymer.

Seminar notices, unlike other calendar
notices, do NOT go to Central Reserva-
tions in Willard Straight, but should be
delivered to the Chronicle office, 110 Day
Hall, in writing by noon Friday before
publication. Each notice can be run only
once, so on Thursday events please note
whether you wish it published the day of
the event or the week before. Please in-
clude the name and telephone number of
someone who can be reached if there are
questions.

Western Societies Program Luncheon: "Cit-
izenship in an Age of Individualism: Rethinking
an American Commitment," William Sullivan,
LaSalle College, 12:15 p.m. Wednesday, June 25,
117 Stimson Hall. Lunch provided free on an
RSVP basis; call 255-7592.

Religious services
Catholic

Every Saturday, 5:00 p.m. Anabel Taylor Audi-
torium. Mass.

Every Sunday, 10 a.m., Anabel Taylor Audito-
rium. Mass.

Mon.-Fri., 12:15 p.m. Anabel Taylor Chapel.
Daily Mass.

Announced on a week by week basis.
Christian Science

Every Thurs., 7 p.m. Anabel Taylor Founders
Room. From June 5-Aug. 7.

Episcopal (Anglican).
Every Sunday, 9:30 a.m. Anabel Taylor Chapel.

Great Commission Students
Every Sunday, 10:30 a.m. Multi-Purpose

Room, Robert Purcell Union.
Worship Service.

Every Wednesday, 7:30-8:30 p.m. G-03 Found-
ers Hall. Discussion group/fellowship.

Jewish
Every Friday, 5:30 p.m. Anabel Taylor Chapel.

' Reform Shabbat Services.
Every Friday, 5:30 p.m. Anabel Taylor Found-

ers Room. Conservative Shabbat Services. Watch
for time changes.

Every Saturday, 9:15 a.m. Anabel Taylor Ed-
wards Room. Orthodox Shabbat Service.

Every Saturday, 10 a.m. Anabel Taylor Found-
ers Room. Conservative Shabbat Service.

Korean Church
Every Sunday, 3 p.m. Anabel Taylor Chapel.

Muslim
Monday-Thursday, 1 p.m. Anabel Taylor 218.
Friday, 1 p.m. Anabel Taylor Edwards Room.

Graduate
Bulletin

Guaranteed Student Loan applications are now
being processed for the 1986-87 year.

For further information on the fellowships list-
ed below contact the Graduate Fellowship Office,
116 Sage Graduate Center or your graduate fac-
ulty representative.

July 31, 1986—application deadline for the
HUGH KELLY FELLOWSHIP. For 1987 for se-
nior scientists at Rhodes University, South Africa.
For advanced work in chemistry, biochemistry,
computer science, geography, geology, ichthyolo-
gy, fisheries science, mathematics, microbiology,
pharmaceutical sciences, physics, electronics,
plant sciences, psychology, zoology, and entomo-
logy. Award plus travel allowance. For a period of
one year or at least six months.

August 10, 1986—application deadline for
CARL E. MENNEKEN FELLOWSHIP FOR
SCIENTIFIC RESEARCH, 1986-87. For U.S. cit-
izens who will be in their last year of doctoral re-
search. An award of $1200 will be given to further
the progress of engineering and science in areas of
importance to the Navy.

June 1986
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COSMOS

JANOS STARKER

Janos Starker,
Cellist, Plays
In November

Cellist Janos Starker will replace violinist
Salvatore Accardo, who canceled his Ithaca
appearance in February 1987. The cello reci-
tal, part of the 1986-87 Statler Auditorium
Series is scheduled for Thursday, Nov. 20,
1986.

Starker is acknowledged internationally as
one of the great vituoso cellists of our time.
A reviewer for the New York Times called
him "a master cellist with the highest level of
musicianship and complete instrumental
mastery."

Starker attended Budapest's Franz Liszt
Academy in his native Hungary. He emi-
grated to the United States in 1948 and filled
the post of principal cellist, first with the
Dallas Symphony, then with the Metropol-
itan Opera Orchestra. Subsequently he was
principal with the Chicago Symphony under
the late Fritz Reiner.

In 1958, the same year in which he em-
barked upon his solo career, he joined the
faculty of Indiana University in Blooming-
ton, where he is now Distinguished Professor
at the School of Music. During the 1980-81
season Mr. Starker was elected an honorary
member of the Royal Academy of Music in
London, joining the ranks of 250 of the •
world's most eminent musicians.

Other concerts on the Statler Series: The
Guarneri String Quartet, Oct. 1; Michala Pe-
tri Trio, March 18; and Sitar virtuoso Ravi
Shankar, April 7, remains as originally sched
uled. Subscriptions for the Statler Series are
on sale at the Lincoln Hall ticket office, tel-
phone 255-5144. The office will be closed
during July and August.

Microkelvin
Continued from Page 3

the superfluid phase of a rare isotope of heli-
um (helium-3) when the liquid was cooled to
2.7 millikelvin. (Superfluids, once set in mo-
tion, can flow forever with no additional
work, as long as they are kept sufficiently
cold.) Strange magnetic and electrical prop-
erties are revealed at temperatures near abso-
lute zero.

When Cornell scientists broke ground for
construction of the Microkelvin Laboratory
in November 1984, the world's record cold
temperature was 30 microkelvin, set earlier
that year in Kyoto, Japan, and at Lancaster
University, England. Since then, the British
scientists have achieved 12 microkelvin.

Record-breaking is not the object of the
Cornell laboratory, according to Robert C.
Richardson, professor of physics and a lead-
er in the low-temperature physics group.
"We think we know how to design and build
the equipment to reach 1 microkelvin; we
probably won't learn much more simply by
producing that temperature."

Rather, it is the reaction of materials that
is of interest.

"The third law of thermodynamics pre-
dicts that as temperature approaches abso-
lute zero, matter will attempt to achieve a
state of perfect order," Richardson notes.
"Superficially, that might seem to be na-
ture's most boring condition."

"The interesting part of low-temperature
science has been discovering details of how
matter reorganizes itself to achieve perfect
order," the Cornell physicist continues.
"Some of the most exciting surprises in the

history of science have come when things
were super-cooled."

"Achieving lower temperatures (in the
millikelvin and microkelvin range) has been
a scientific challenge, and progress
doesn't come easily," according to Donald
H. Liebenberg, National Science Foundation
director for low-temperature physics and one
of the participants in the laboratory dedica-
tion ceremony. Noting that the Microkelvin
Laboratory will be the first such facility at an
American university, Liebenberg said Cor-
nell was chosen for its "long and illustrious
history on the frontiers of low-temperature
phenomena."

One of the first experiments scheduled for
the Microkelvin Laboratory is the super-
cooling of semiconductor materials. Cornell
physicists will study the transition between
the metallic and insulating states, using a sys-
tem designed to produce temperatures
around 10 millikelvin.

The second system in the new laboratory,
the machine designed to reach 1 microkelvin,
will require another six months to complete
construction and installation of its magnetic
cooling stage. Then, the physicists will turn
on the liquid helium pumps and supercon-
ducting magnets, leave the room (to prevent
the slightest vibration), and watch their in-
struments.

"All around us we have fire and sun and
stars as natural examples of how things be-
have when they become very hot," says
Richardson. "No similar guides exist for
going the other way."

"In going to lower temperatures, we can
never be sure what will be found."

Continued from Page 3

short product life.
Commodities, particularly those that

quickly develop large demand, will always be
cheaper to produce abroad, Muckstadt
notes, and old technologies will quickly be-
come generic.

"The technological edge is a moving tar-
get, and this country's forte is new technolo-
gies," the Cornell engineer notes.

At the same time, managers want to get
the maximum economic life from their in-
vestment in facilities and equipment.

— Production planning, which should be
gin with a product that is easy to make.

Muckstadt points to a new computer
printer that was designed to be built almost
entirely by robots. Although humans actual
ly will do much of the assembly work, the
well-thought-out design will make their job
more efficient. The toaster is an example of
an everyday product that is difficult to as-
semble.

— Flow planning that will avoid bottle-
necks in the assembly line and reduce con-
flicts in equipment that performs more than
one task.

"The trade-off is the frequency of setting
up machines vs. the cost of carrying invento-
ry," according to Muckstadt. "You're not
producing anything when you're setting up a
machine."

— Real-time scheduling, the ability to
make timely changes in elements such as de-
livery of resources and output of the final
product.

To juggle all these considerations, the
COSMOS what-if environment makes exten-
sive use of computer graphics. There are an-
imations of facilities layouts, inventory lev
els, queue lengths, materials handling
networks, and resource utilization, all dis-
played in color.

At first glance, the COSMOS computer
graphics display looks like video arcade
games. There's more at stake, however, than
a quarter's worth of spaceships or Pac-men>
The seconds saved and the resources utilize'
in a well-planned production line can add up
to millions of dollars.

"COSMOS centers on computer graphics
— rather than just textual information — be-
cause graphics allows you to scan and focu*
your attention quickly on problem areas,"
Muckstadt says. "You can analyze a prob-
lem, perhaps determining where the bottle-
necks are, adjust resource levels, and get
back on track. Visualization of the intern^
diate and final results simplifies the diagnoS'
tic and decision-making process."

The simulation tool developed at Cornell
is now being tested, using industrial prob-
lems. The experience to date has convinced
the engineers that, in Muckstadt's words,
"computer graphics is an important key to
successful model building, analysis, and
communication."

The apparent simplicity of COSMOS'
computer graphics is misleading; simulating
a complicated manufacturing environmentlS
far beyond the ability of a video arcade's
computer. COSMOS currently operates onj

powerful IBM computer. However, Simula''
ing the entire network of General Motors'
production facilities in great detail, for ex-
ample, would take a supercomputer, accord
ing to Muckstadt. Consequently, there are
practical limitations on the size and comple"'
ity of real problems that can or should be
studied.

Development of COSMOS is supported,
in part, by industrial gifts through the Cot
nell Manufacturing Engineering and Produ£/

tivity Program (COMEPP). Representative*
of supporting industries work closely with
the Cornell engineers to ensure that prob-
lems encountered in real manufacturing e^
vironments can be represented and models
using COSMOS.

Despite the simulation's sophistication, "j
head of a bankrupt industry is likely to staflf
up before an annual meeting and say, "CO&
MOS made me do it." There always must V
the human element in decision-making,
Muckstadt maintains. COSMOS simulation'
enable decision-makers to analyze and
uate manufacturing strategies with speed af"
accuracy.

"Most managers don't know what q
tions to ask," he says. COSMOS helps org*
nize the decision-making process, and it &
find the answers to many questions, too-

What the toaster factory does with the $
swers is up to the decision-makers.
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