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Support your alma mater with every purchase.
Apply for a No-Annual-Fee Georgia Tech credit card.
Now there's a new twist on showing your school colors—the No-Annual-Fee Georgia Tech Platinum Plus card,
Tech Tower MasterCardf or "Buzz" Visa® Every time you use one of these cards to make a purchase, MBNA
makes a contribution to Georgia Tech. And the card offers a low introductory Annual Percentage Rate (APR)
for purchases, cash advance checks, and balance transfers, as well as No Annual Fee, and a generous credit lineespecially the Georgia Tech Platinum Plus card. You'll also enjoy a host of exceptional benefits, so choose the
card that makes sense for you and for Georgia Tech.

Apply today by calling 1-800-847-7378.
TTY users, please call 1-800-833-6262.
Or apply online at: vvAvw.webapply.com/gatech/alumni
When calling, please mention priority code QNTE.

MBHK

There are costs associated with use of these credit cards. You may contact the issuer and administrator of this program, MBNA America* Bank, to request specif
ic information about the costs by calling 1-800-847-7378 or writing to P.O. Box 15020, Wilmington, DE 19850. MBNA America Bank, N.A., is the exclusive issuer
and administrator of the Platinum Plus credit card program. MBNA* and MBNA America are federally registered service
marks of MBNA America Bank, N.A. MasterCard and Visa are federally registered service marks of MasterCard International
Inc. and Visa U.S.A. Inc., respectively; each is used pursuant to license.
© 1997 MBNA America Bank, N.A.
AD 3-137-97.B
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Funding R&D

Bucket Brigade

Heavy traffic is threatening
global gridlock on the Internet
as scientists seek new ways to
free the Information Highway.
By Hoyt Coffee

Professor A.D. Van
Nostrand's new book explores
the concept of marketing
technical knowledge as an
economic commodity.
By John Dunn
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Nature's busy bees teach
industrial engineers a lesson;
Two Tech graduates join the
there are a lot of benefits in
"mere 3,000" who have hiked
bees' self-organizing systems.
the entire Appalachian Trail.
By John Dunn
It is a magical journey.
But not one for the timid.
The tepid. Or the unlucky.
By Michael Terrazas
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Scientific Olympiad
The Olympic motto "swifter, higher, stronger" takes on
new meaning for budding scientists in a test of brain power.
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Delta Air Lines
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Delta presents the last news today's
hardened business executives would
expect to hear from a company.
"We're upsizing."

We started with your feet.
And legs. And back.
And we intend to improve your
state of mind as well.
With fine dining designed by Food
& Wine"' Magazine's best new chefs.
A laptop battery-saving EmPower™
system. A choice of movies for
your Sony® Video Walkman®.
Superior wines.
In fact, all the enhancements on
our smoke-free Transatlantic
Business Class are centered
around you.
Legroom
increased

EmPower'" is unavailable on L-1011's.
Select aircraft have in-seat video instead.

up to

99%.
Leg rest
raised
to 70°.

ANNOUNCING DELTA'S

Enhanced

BUSINESS CLASS.

FEEDBACK

DramaTech Memories

The DramaTech article in the
Spring 1997 issue of the Georgia
Tech Alumni Magazine brought
back a rush of memories.
I was a DramaTech member
and performed in several productions, one of which you included
on page 17. In the photograph of
"The Live Wire," I am standing
with a towel wrapped around my
waist, drinking a soda. The year
was 1952 and not 1948 as indicated in your caption. The same

Georgia Tech Alumni
Magazine welcomes letters to the
editor. Please address all correspondence to Georgia Tech Alumni
Magazine, Alumni/Faculty House,
225 North Ave., NW, Atlanta, GA
30332-0175. Fax (404) 894-5113.
E-mail: editor@alumni.gatech.edu

picture appeared in the 1952 Blueprint. We performed this play not
only at the Crenshaw Playhouse,
but also "on the road." We did
benefit performances at Fort
McPherson and Lawson General
Veterans Hospital.
My son, Mark, Mgt '90, appreciated the honor granted [Dean of
Students emeritus] Jim Dull
(DramaTech's theater is named in
his honor). Dean Dull was most
helpful to Mark during his undergraduate days. Although Mark
was not a part of DramaTech, he is
very much in the entertainment
industry; he specializes in entertainment law in his practice in
Nashville, Tenn.
Richmond J. Dougall, IM '53
Brentwood, TN

Impressive
Effort
I was greatly
impressed with the article "Searching for Sustainability" that appeared in the Summer 1997 issue
of the Georgia Tech Alumni Magazine about what Georgia Tech is
trying to accomplish to sustain the
Earth for future generations.
Thanks to all who are keeping
Georgia Tech at the forefront.
Hollis Richardson, EE '31
Morris Plains, N.J.
Lookin' Good

I enjoyed the Summer Georgia
Tech Alumni Magazine. I especially
liked the design and format
changes in Tech Notes; they were
interesting, yet brief. Your work is
appreciated.
Kevin Solomon, Mgt '93
Marietta, Ga.
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Top Ten... Tech Moves into Top Echelon
Institute climbs to No. 9 in U.S. News rankings.

G

eorgia Tech moved into an
elite group in rankings of
national universities by U.S.
News and World Report.
In its annual rating of
"America's Best Colleges" in the
Sept. 1 edition, the news magazine
ranked the Institute in the Top 10
among public universities for the
first time.
"Rankings are not the sole
means of evaluating the quality and
effectiveness of a college or university," President Wayne Clough
said. "But I'm very pleased that
Georgia Tech continues to receive
national recognition for our undergraduate teaching.
"When you consider the caliber
of public universities of which we
are now considered a peer—schools
like Virginia, Berkeley, Michigan
and North Carolina—I think Georgia Tech has really arrived in the
top echelon of public universities in
America."
U.S. News ranked Tech No. 9
among public universities nationwide, up from No. 13 last year.
Overall, the Institute ranked No.

Take Us Out
to the 01'...
Nomar Garciaparra, who posted a
.372 career batting average during his baseball career at Tech,
made it to the All-Star Game in
this, his first year in the majors.
The 23-year-old is the Boston Red
Sox' shortstop. During All-Star
festivities, he told The Atlanta
Constitution, "The kids hanging
around the hotel look so happy.
It's nice to see people who enjoy
baseball as much as I do."

6
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41, up seven spots from /America's
the previous year.
The rankings are
based on seven criteria,
among them are: academic reputation, student retention, faculty
resources and alumni giving.
"Statistics can tell you just about
anything you want to hear,"
Clough said. "But digging into the
data reveals how difficult it is for a
public university to score highly.
"Georgia Tech's academic reputation places it in the top 25 among
all universities, but when you include variables like the amount of
funds per student, or overall funds
available for education, public
universities like Georgia

Tech lose points.
"That's why I'm so pleased
that we've cracked the Top 10
among public universities for
the first time. Five years ago,
we were considered a good
regional technical school. Now
we're among the very finest
public universities in the nation.
That's progress."
The U.S. News rankings follow
several recent accolades for Georgia
Tech. Money magazine rated Tech
in the Top 20 for best values among
public schools (No. 2 for scientific
and technical institutions), and
Newsweek/Kaplan listed the Institute
among the "Schools Where the
Price is Right."

Pp/feges

The

Lona

and

SHORT
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Since starting drills at
Georgia Tech in
August, 6-8 rookie
Jon Carman is
down to a "thin
344" pounds,
but the starting
right tackle still
towers over
tailback Charlie
Rogers, a tiny terror
at 5-8 and 180 pounds,
and the Jackets' secondleading rusher in 1996.
When he was recruiting
Carman out of Nassau
Community College in
New York, head coach
George O'Leary said "his
dad wanted to know if I
get him in school
ext day. He was
i of feeding him."

tofflffi]0

Fine Dining
Burger King, Chick Fil-A and
Pizza Hut are tops with students
in the dining halls. Franchise food
is now offered in the cafeterias—
but food services workers are
trying to get students to eat like
Mom would want them to. This
fall, they plan to offer more
veggies and "gourmet" fare (read:
lasagna) than ever before.

In the Green
Tech sophomore Kuchar captures Amateur title.

G

eorgia Tech sophomore Matt Kuchar putted his way into the history books in
August, birdying three holes on the back nine to take the U.S. Amateur title.

The 19-year-old Kuchar, last year's ACC freshman of the year, defeated
Stanford's Joel Kribel 2 and 1 in the 36-hole, match-play final for the win—and
the trophy that belonged to Tiger Woods for the last three years.
"This is big time," Kuchar said. "I'm sure my life will change. I don't know
what to expect. What will happen in the future is probably what dreams are
made of. I can't wait to get there."
Kuchar, who will stay an amateur, gets to play in next year's Masters, U.S.
Open and British Open. And his name will go alongside former Yellow Jacket
Bobby Jones on the Havemeyer Trophy.

Designer Degrees
eorgia Tech is creating a series
I of niche degrees to expand
opportunities for graduate students
by focusing on specific industry
needs.
Seeded by a three-year, $350,000
grant from the Alfred P. Sloan
Foundation, the first of the Focused
Professional Science Master's
Degree programs debuted this fall.
The Master of Science in
Human-Computer Interaction combines computer science, communi-

John Nolte, the new director
of parking and transportation,
from Indiana UniversityPurdue University in Indianapolis, promises in the
Technique "fair and consistent"
enforcement of parking rules,
and says he might put gates on
some lots.
One Size Does Not Fit All...
The Whittle has a classified ad for a
waterbed matress ... "bought wrong size
unknowingly, filled to use, drained and
manufacturer/sales rep will not take back or
refund." ... Entrants In a poster contest are
warned they'll be judged on neatness, too.

The Bulletin Board

Grant will allow students to tailor degree program to industry needs.
^^

Fair & Square
Parking — If You Can
Find the Space

cations and psychology courses into
a concentrated area of study. The
idea is to groom experts who can
develop computer products that are
easy to understand and operate.
"Computing is a growth industry right now, and within it, usability is a resounding theme," said
Anderson Smith, psychology professor and associate dean of the
College of Sciences. "Usability requires a knowledge of both man
and machines."

In the School of Mathematics,
ads are for a lecture on video
game development, learning to
fly with the Yellow Jacket
Flying Club and "funniest
clips" of campus life for a
campuswide
video contest...
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TECH NOTES

Winning Research
Tech's R&D awards reach record.

F

iscal 1997 was a
milestone year for
Georgia Tech, with the
five colleges, the interdisciplinary centers and
Georgia Tech Research
Institute generating
more than $197 million
in research awards.
In the previous year
Georgia Tech picked up
more than $173 million
in research dollars.
"In an era of uncertainty for research and
development funding,
Georgia Tech continues
to gain market share,"
said Jean-Lou
Chameau, vice provost
for research and dean of
Graduate Studies.
"That says a lot
about the quality of our
work, faculty, researchers and students.
"We are very
pleased, not only with

our continued historic
strengths in engineering, but also with the
rapid improvements we
are making in the other
disciplines."
According to the
National Science Foundation, Georgia Tech
ranked fourth among
all U.S. colleges and
universities in the
amount of research
funding for engineering
and computer science
in 1995, the latest year
for which comparisons
are available. The Institute was sixth in industry-sponsored research.
In order to continue
as a research leader,
President Wayne
Clough said Tech will
have to "continue to
build on a philosophy
characterized by agility,
collaboration, creativity, and strategic
investment of time and
support."

Taste Test
Varsity fry cook Gilbert
Johnson was one of
seven expert tastetesters for an article
about ketchup in The
Atlanta Constitution.
Others included the owner of a
European cooking school, a chef, a cookbook
author, a cooking-contest winner—and a 6-yearold. Johnson's recommendation: Heinz—"the way
ketchup was designed."
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Campus Blueprint
Master Plan alternatives unveiled.

P

lans for Georgia Tech's growth continue to evolve as
administrators seek a blueprint for the campus of the
21st century.
The Master Planning Committee recently unveiled four
concepts for expanding the Institute over the next 15 years,
and the group is using the different ideas to come up with
an overall scheme for how to meet the objectives adopted
earlier.
"Our ultimate goal is not to choose one of the four options, but rather to create a plan that incorporates the best
of all four and reflects the balance between what the Institute and its neighbors want and need," Project Manager Bill
Miller said.
Concept A demonstrates how Tech can meet its expansion needs by maximizing the space within its current
boundaries, while Concept B looks at expanding the "academic core" north of 10th Street. Concept C suggests expanding into Midtown Atlanta along Fifth Street, and D
would add space to the west and southwest of campus.
All four plans address the four keys listed in the Master
Plan:
maintaining a 10-minute walking distance for the academic core.
preserving and creating green space.
t/ improving pedestrian and transportation links.
providing additional playing fields.
A final draft of the Master Plan is expected to be complete by Nov. 30, when it will be presented to the Board of
Regents for approval.

TECH NOTES

Graduates Land Jobs
Class of'97 enters career market in record numbers, with good salaries.

G

eorgia Tech graduates went
out of the classroom and into
the job market in record numbers
during 1996-97, and overall were

Trailblazer Robots

T

wo Georgia Tech robots,
Lewis and Clark, pictured here
with human companions—Tucker
Balch, research assistant and team
leader; Juan Santamaria, graduate
student; and faculty adviser Tom
Collins—dominated the "Find
Life on Mars" competition at the
sixth-annual Mobile Robot Competition at the American Association
for Artificial Intelligence. A third
Tech robot, Amadeus, swept up
second place for its skills in
vacuuming dirt.

able to command good starting
salaries.
Sixty-eight percent of Tech's
1,722 graduates were no longer
seeking employment when they
picked up their diplomas, according to Student Career Services.
Although all five colleges
showed an increase in job acceptances, computer science and computer engineering had the highest
number of acceptances at 71 percent. Computer engineering graduates received an average starting
salary of $43,400, and computer
science graduates received an average beginning salary of $42,100.
Fifty-five percent of graduates in
the College of Engineering had job
acceptances. Nearly half were in
Georgia, with Texas second and
California third. The College of
Sciences had the highest percentage
of graduates immediately selecting
graduate school—28 percent.
"This year was excellent from a
recruiting and hiring perspective,
with almost 1,000 on-campus
interviews," said John
Hannabach, director of Student
Career Services.

Tech, UGA Women to Play Again

T

he long-standing feud between Georgia Tech and Georgia over women's
sports is over, and the Lady Jackets will again include UGA on their
schedules.
The five-year boycott of Tech's women's teams ended when UGA Athletics
Director Vince Dooley gave his volleyball, Softball and tennis coaches permission to schedule matches with the Jackets. And new Tech Athletics
Director Dave Braine said the home-and-home competition will be extended
to women's basketball as well.
"We need to play Georgia in everything," Braine said.
Georgia imposed a ban on playing Tech in women's sports in 1992 after
Tech basketball coach Agnus Berenato stopped scheduling the Lady Bulldogs. They last played each other in 1989.

aG T@©CJ
• George P. Burdell, Tech's
long-lived and most famous
legendary student, appeared
70 years ago. Burdell began
"attending" class in 1927.
• Tech won its first National
Championship in football 80
years ago when coach John
Heisman directed the Yellow
Jackets to a 9-0 season in 1917.
Tech has repeated that feat
three times since then.
• Speaking of football... It's
been 50 years since the death,
following surgery to remove a
brain tumor, of Leonard
Wood (front, right), the Tech
football coach/player. The
New Hampshire native—a

Harvard-trained doctor
and Army Medal of Honor
winner—was assigned to
Atlanta's Fort MacPherson
when he enrolled at Tech.
Wood went on to become:
• White House doctor to
President William McKinley.
• commander of the Rough
Riders in the Spanish-American War (Teddy Roosevelt,
who formed the unit, actually
served directly under Wood).
• governor of Cuba.
• and many other things,
none of which are as important
as this: Wood led his football
team to its first win over
Georgia, 28-6, in 1892.
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Printforward, fax back, pass the winning copy.
^^^ J ^ True success comes through planning. That's
^ whj Xerox always returns to the drawing board
^ ^ ^
to find better ways to make your office more
^L
^ ^ . productive. Whether it's the latest multi-tasking
document system or a convenience copier, our plan is to bring
you affordable document solutions with superior quality.

That doesn't end with the sale, either. Our front line is packed
with service and sales reps trained to assure you'll never be
left on the sidelines with a less-than-perfect machine.
At Xerox, our goal is always the same: to bring you a simpler
way to do good work.
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A special rate for Tech fans only. Weekends throughout
football and basketball seasons. Afterward, relax with a
drink. Or enjoy dining in The Restaurant or The Cafe. Then
settle back in a luxurious room at the heart of downtown

Atlanta. For reservations, call your travel professional or
404-659-0400 or 800-241-3333 and ask about the Yellow
Jacket Weekend. For just $155 a night, you can stay at a
legend when you cheer one on.
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In life, there's no practice. Every day is the real thing. And you've got to be ready. That's where
we can help. SunTrust has the ability and experience to help you with day-to-day things like
checking and credit cards, as well as long-term needs like mortgages and retirement planning.
So no matter what life throws your way, with SunTrust behind you, you'll be ready to put on
your game face and take on the world.
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Be Ready For Life"
Member FDIC./Equal Housing Lender.©r995 SunTrust is a registered service mark belonging exclusively to SunTrust Banks, lire.

Threshold of
New Era
Capital Campaign exceeds
$225 million in steady climb.

G

eorgia Tech's Capital
Campaign passed
the $225 million mark in
September.
Barrett H. Carson, acting
vice president for External
Affairs, said the Campaign
for Georgia Tech is on track
to pass the $250 million mark
by the end of the year.
The five-year campaign
goal is to raise $400 million
by the year 2000.

G

len P. Robinson Jr., Phys
'48, MS Phys '50, chairman
of Crispaire Corp., has
committed $3 million to The Campaign for Georgia Tech to establish
two endowed chairs.
The chairs, which are funded at
$1.5 million each, are the Glen P.
Robinson Research Chair in
Electro-Optics in the Georgia Tech
Research Institute, and the Glen P.
Robinson Chair in Nonlinear
Science in the School of Physics.
Robinson, who began his career
as an associate research physicist
at Georgia Tech's Engineering
Experiment Station, now GTRI,
and six other Tech alumni founded
Scientific-Atlanta in 1952.
Robinson served as its president
until 1972, and chairman until
1978, when he left to form E-Tech,
a company dedicated to developing energy technology. During
Robinson's tenure at ScientificAtlanta, the company became a
world leader in antennas and
satellite communications.
E-Tech merged with Marvair

14
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Co. of Cordele, Ga., in 1986, and in
1990, the name was changed to
Crispaire. While headquarters for
the company is in Cordele, the
engineering, research and marketing office is in Atlanta. Crispaire
Corp. manufactures residential and
small commercial electric heat
pumps and air conditioning
systems
Robinson, who holds 35 patents
in the fields of solar energy, antenna systems and energy management, was named to the Technology Hall of Fame by the Business
and Technology Alliance in 1993.
He was Entrepreneur of the Year in
1981 and was Georgia's Small
Businessman of the Year in 1965.

Abell Supports
Biotechnology Effort

N

elson D. Abell Jr., ME '44, and
his wife, Bennie, of Monroe,
La., have contributed $1 million to
the Capital Campaign to help fund
the College of Sciences research
initiatives in biotechnology.
Abell—Tech's Mechanical Engi-

neering Alumnus of the Year in
1995—is chairman of Abell Corp.
In 1954, Abell founded Ouachita
Fertilizer Co., and later Poly Processing Co., and Texas Liquid Fertilizer. The three firms merged in
1986 to form Abell Corp. In 1990,
Abell received the Silverstein Award
for Outstanding Civic Contributions.

Gossage Pledges
Second Million

T

homas L. Gossage, ChE '57, MS
ChE '58, has made an additional $1 million commitment to
The Campaign for Georgia Tech,
increasing his total commitment to
$2 million.
Gossage, retired chairman, president and CEO of Hercules Corp.,
is also joining the campaign's
National Steering Committee.
Earlier Hercules and Gossage
each made $1 million commitments
to the campaign. The Hercules
funds will go to endow a HerculesGossage chair in the School of
Chemical Engineering, CT

#% Alii

51 st Roll Call Sets $7 Million Goal
Alumni giving contributes significantly to The Campaign for Georgia Tech.

T

he Georgia Tech Alumni
Roll Call has launched its
51st campaign with a $7
million goal. The Roll Call was also
challenged to increase the number
of contributors to 25,000 this year.
Last year, the Roll Call campaign raised $6,587,073 from
23,175 alumni, friends, parents,
students, faculty and staff, said
Dorcas Wilkinson, director of Annual Giving. Roll Call has raised
nearly $81 million for scholarships,
endowments and other important
programs in support of academics.
In 1997, Roll Call provided $2.5
million for scholarships, $700,000
to recruit and support faculty, and
nearly $500,000 for new programs.
The theme of the 51st Annual

Fund drive, Roll Call to the 51st
Power, draws on all the history
and tradition of every annual fund
campaign since the first.
"Our alumni are the power
behind the Roll Call," said David
Peake, IE '61, vice president for
Roll Call.
"We continue to be among the
top public universities in the country in terms of alumni participation, but like all other programs at
Georgia Tech, we're never happy
resting on our laurels and our goal
always is to be No. 1."
Peake is retired as executive
vice president of Printpack Inc. in
Atlanta. He has served two terms
on the Alumni Association's board
of trustees and is a member of the
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School of Industrial and Systems
Engineering's advisory board.
The Roll Call and Annual Fund
program is "a very significant part
of The Campaign for Georgia
Tech," Wilkinson said. "We want
all contributors to know that any
gift they make to Tech through the
Roll Call is a contribution to the
Campaign for Georgia Tech.
Through the Roll Call participation, alumni are helping to drive
forward this successful $400 million campaign."
The Campaign for Georgia Tech
is in its third year—its second year
of the public phase, announced in
May 1996 by Tech President Wayne
Clough. The Campaign has passed
its $200 million halfway point, GT
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you direct to the Internet. There's no question it's the intelligent
choice for a fast, reliable and easy-to-use Internet connection.
No delays. No detours. You go direct to the Internet.
MindSpring offers you an excellent software suite - with a
top-rated browser, great e-mail, newsgroups, plus premium
news and stock services with most plans. So, don't jeopardize
your online experience with just any Internet service. Get
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• No usage plan charges for the first 30 days*
• Free 24-hour technical support
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•Call toll-free 1-888-MSPRING
•$25 start-up fee billed immediately. First 30 days start when
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What the Experts Say:
PC World: MindSpring "works
well and is easy to use" and "their
support people were among the
friendliest, most helpful we found."
PC Magazine: MindSpring's "strong
software package and excellent
customer service will be popular"
and "the software suite includes some
of the best Internet tools... the software
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configuration."
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NetGuide: MindSpring wins 1997
People's Choice Award in the
category of best Internet Service
Provider.
U.S.Robotics: MindSpring now
supports U.S.Robotics 56Kbps
technology in select locations.

ft

MindSpring"
Direct To T h e Internet.
www.mindspring.com

1-888-MSPRING
(1-888-677-7464)
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or call us toll-free at 1-888-256-6932. Atlanta Internet Bank is a service of Carolina First Bank. Member FDIC.

Introducing atlanta internet bank @ www.atlantabank.com

Heavy traffic is threatening global gridlock on the Internet
as scientists seek new ways to raise the speed limit.
By Hoyt Coffee
Photography by Gary Meek and Stanley Leary

GEORGIA TECH

hen Internet pioneer Lawrence Roberts
outlined his plan for a network of defenseresearch computers in 1967, he couldn't
have imagined the freewheeling freeway that is
today's 'Net.
Nor could he have dreamed two years later/as
the first computers were linked together, that it
would in three decades connect as many as 80 million people worldwide.
But the fact is, since the advent of the World Wide
Web brought it into the public consciousness just
three years ago, traffic on the Internet has grown to
the point that some predict its collapse and others
refer to it as the "World Wide Wait." Busy signals
and overloaded servers increasingly are the norm as
"netizens" stake claims to the new frontier and businesses set up virtual storefronts.
While researchers at Georgia Tech and elsewhere
struggle to increase the 'Net's speed and capacity,
the original cyberspace pioneers in science and
academia are planning a whole new national network. Their efforts could mean the difference
between global gridlock and a speed-limit ride to
the next century.

Freeing the Information Freeway
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survey earlier this year by Network Wizards,
i a California computing consultancy, found as
many as 16 million distinct hosts on the Internet.
The Internet Society says in the United States alone
there is one network server online for every 50
people.
Little wonder America Online would find itself
incapacitated by a flat-rate pricing plan, or the entire
state of Minnesota would be disconnected for 13
hours because of heavy traffic.
If there's a point of consensus amid the Internet's
cacophony, it's that usage is outpacing capacity, and
the pipeline is inadequate for bandwidth-intensive
uses such as videoconferencing. And if the Internet
is to remain the important tool it has become for
business, government and academia, researchers
must find new ways to increase the volume and
speed at which data can traverse it.
For Dr. John Copeland, Tech's first Georgia Research Alliance eminent scholar, part of the solution
is finding ways to add "layers of intelligence" to
Internet control systems to speed data transmission.
"The present Internet is not giving priority to one

Stanley Ltiary Ptioto
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One of the early Internet pioneers, Georgia Tech professor and alumnus John Copeland is helping speed up the "Infobahn."

packet over another, so it's at this unintelligent level of just
treating all data the same," says Copeland, also Tech's
Weitnauer professor of Electrical and Computer Engineering.
Information moves across the Internet in pieces, or
packets. For example, a picture might be sliced into a
dozen packets, each transmitted a few milliseconds apart.
As they traverse the 'Net, they pass through intersections,
or routers, that direct the packets to the next intersection
and so on to their destination.
Large numbers of packets arriving simultaneously can
overwhelm a router, so they are stored briefly in memory
buffers until enough "bandwidth"—the measure of a
network's speed and volume capacity—opens up to send
them on their way. While the delay is small, it is enough to
make real-time video or audio impractical.
"An analogy is what you see on the highway," says
Copeland, Phys '61, MS Phys '63, Ph.D. '65. "If there are
too many cars, the cars stop and wait a while. Then the
traffic starts moving again. That's the way the present
Internet is.
"What we're doing is trying to add layers of intelligence
to the system, sort of like the freeway's on-ramp gates.
When it starts getting congested, you stop more traffic
from getting on and keep the traffic that's already there
running smoothly. Then we try to go a step beyond and
say, 'We'll keep the trucks carrying furniture off the highway while it's congested, but we'll still let the ambulances
20
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and fire trucks on.'"
By adding small bits of information to packets, they
can tell switches along the way to open up a "virtual
circuit," leaving gates open so critical data goes straight
through. A bit of a video stream, for instance, would pass
through quickly, while part of a simple file transfer, where
a 10-millisecond delay won't matter, is held up in a buffer.

Raising the Speed Limit

C

opeland and his colleagues at Tech and the Georgia
Center for Advanced Telecommunications Technology (GCATT) are developing their new Internet "protocols"—systems that define data and how it moves across
a network—on a high-speed connection between Tech,
GCATT, Georgia State University, Clark-Atlanta University and Crawford Long Memorial Hospital. The TechGCATT-Georgia State link operates at a bandwidth of
622 megabits per second (compared to today's fastest
single Internet connection of 45 megabits).
The system utilizes Asynchronous Transfer Mode
(ATM) switches that allow data to flow at a faster rate by
eliminating wasted bandwidth and opening "virtual
private networks" in which separate bits of data can
"share the same big pipe without mixing."
"If you have a 155 megabit-per-second pipe, and
there's only one circuit that wants to use it, then it can
have the full bandwidth," Copeland says. "If you've got

Tech researchers are working on a network
that uses different wavelengths of laser light
to transmit many different channels of data.

15 circuits that are using it, then they can each use whatever share they need.
"Again, it's like the freeway. If you had to construct a
separate lane for every car, you'd be wasting a lot of
pavement. But if you mix the cars together on the freeway, then you can utilize the concrete much more effectively. If the cars get off at the right off-ramp, they get to
the right destination."
To prove the effectiveness of a high-speed network
with ATM switching, Copeland is collecting Internet
"background noise" and force-feeding it to the switches
to see what happens. He's also comparing the performance of Hitachi Ipsilon ATM switches to computer
models to allow the creation of larger test-bed networks
with a high degree of confidence they will work.
Dr. Daniel Blumenthal and his colleagues in the
School of Electrical and Computer Engineering are taking
different tacks to the goal of accelerated networking,
devising methods to eliminate bottlenecks at Internet
intersections and add more lanes to the Information Superhighway—without adding more concrete.

While much of the Internet transmits data as light
traveling through fiber-optic cable, most intersections
utilize copper wire and electricity, requiring the data be
converted from photons to electrons. Blumenthal's
scheme would use optical switches, eliminating the timewasting conversion step.
"What we're talking about is a network that switches,
routes, amplifies and does all of those functions optically,
without going back to electronics," Blumenthal says. In
addition, he is working on a network that incorporates an
"optical transport layer" that, in addition to allowing
several different protocols to use the same network—a
stumbling block for "smart" switches such as ATM—
could transmit many different channels of data over the
same cable using different wavelengths of laser light.
"Right now in our lab we go out to 25 gigabits per
second (25,000,000,000 bits)," Blumenthal says. "But we
can also run 10 wavelengths at a time over fiber, and
we're going up to 30 wavelengths."
Blumenthal says other researchers have transmitted
data at one terabit (1,000,000,000,000 bits) a second, a

The World Wide Web: Growing and Slowing
Despite a drop-off in new users, the Web remains so busy that new domain names had to be created.

T

he phenomenal growth of
the World Wide Web may
finally be moderating, but
not before it nearly ran out of
names.
Just as researchers in Georgia
Tech's Graphics, Visualization
and Usability Center (GVU)
reported a drop-off in Web
growth, with the number of new
users online about half what it
was the previous year, the
Internet Society announced the
creation of seven new generic
top-level domain names (gTLDs)
for Web sites.
According to the sixth GVU
survey of Web users, conducted
at the end of 1996, just 36 percent
of respondents said they had
been on the Web for less than a

year, compared to 60 percent in the
fourth survey a year earlier.
"The demographics of Web users
are now showing stability," said
James Pitkow, the GVU researcher
who has been conducting the nationally recognized surveys with
colleague Colleen Kehoe since 1994.
"It's my belief that we have reached
saturation in the initial phase of Web
growth as the rate of introducing
new users has slowed and the existing user base has matured."
Meanwhile, the International Ad
Hoc Committee announced in
January that due to growth pressures, it would add the seven new
gTLDs, the suffixes to Uniform
Resource Locators (URL) that define
a site's domain—.com, .gov, .edu
and so on.

The new gTLDs are:
.firm—for businesses or firms
.store—for businesses offering
goods for sale
.web—for sites emphasizing
Web-related activities
.arts—for sites emphasizing
cultural and entertainment activities
.rec—for sites emphasizing
recreation and entertainment
activities
.info—for sites providing
information services
.nom—for those wishing
individual or personal names
In addition, the committee
announced it will conduct a lottery
to create up to 28 new registrars,
who will grant registrations for
second-level domain names, GT
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Scientists and educators want
to build a 'Net "express lane"
for research and collaboration.

speed at which the entire Encyclopedia Brittanica could be
sent in less than a second.
The different light wavelengths, spaced about 200
gigahertz apart, are separated at their destination by
switches tuned to the correct frequency. A plus for the
system is that secure gateways along the network could
be set up to extract data without slowing other information using the same line. Other scientists are taking a
similar approach to "multiplexing," or using a single line
to transmit many channels, such as "bouncing" light from
side to side inside fiber-optic cables at different angles.
While researchers differ on just when speedier
Internet technology may be deployed, most agree it must
be soon. As many as 80 million people are cruising the
Information Superhighway today. In 20 years, there
could be 500 million commuters on the tarmac.

Internet 2: The Next Generation

T

he commercial transformation of the Defense
Department's ARPANET into the "Commodity
Internet" has scientists and educators looking for an alternate route, an express lane for research and collaboration.
"Universities, particularly research universities, have
expressed concern about the ability of the existing commercial Internet to support the kind of high-bandwidth
traffic necessary for research and education today," says
Gordon Wishon, Georgia Tech's associate vice president
for Information Technology and a member of the
"Internet 2" steering committee.
"With such applications coming online as digital
video, virtual environments and cave environments,
distributed computing and distributed laboratories, or
'collaboratories,' the enabling technology is very-highspeed networking. And the original Internet, now that it
has become commercialized, has become clogged with
traffic from a variety of sources, leaving little room for
specialized, high-bandwidth applications."
Launched by 34 major universities in October 1996
under the sponsorship of the Educom Association, and
endorsed by the Clinton administration as part of its Next
Generation Internet (NGI) initiative, Internet 2 aims to
connect universities and research institutions with a network that is 100 to 1,000 times faster than today's Internet.
"Scientists will be able to use remote supercomputers,
collaborate effectively with other scientists around the
country and easily access huge quantities of data," Vice
President Al Gore said in announcing the latest round of
National Science Foundation grants for connections to
the Very-high-speed Backbone Network System (VBNS).
Continued on page 26
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Hot Commodity
The Internet may be the most efficient marketplace ever—and not just for online shopping.
By Hoyt Coffee

I

n the six years since the
National Science Foundation
allowed commercial traffic on
the Internet, expectations of a
consumer rush to online businesses haven't materialized—
discomfort with the new technology and uncertainty over 'Net
security have outweighed its
speed and convenience.
But that is changing as the
Internet, especially the World
Wide Web, gains familiarity and
businesses find marketing ploys
suited to a global "mega-mall."
"We have waited a long time
for broad-based electronic commerce, and it looks like 1997 will
be the year that the market gains
legitimacy," says Bill Gurley, a
market analyst with the investment bank Deutsche Morgan
Grenfell.
Technology companies were
among the first to find a niche on
the 'Net: Network-equipment
manufacturer Cisco Systems sells
$1 billion worth of its products
through its World Wide Web site.
General Electric buys goods from
its suppliers to the tune of $1
billion a year. Dell Computer sells
$1 million worth of hardware
through the Web each day.
According to the media-research firm Neilsen, 73 percent of
Web users shopped online in
April of this year, and while
Internet transactions amounted to
only around $500 million to $600
million in 1996, analysts at Massachusetts' International Data estimate that in America alone, consumers will spend more than
$16 billion online by the year
2000. And small businesses may
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get the lion's share.
"Electronic commerce gives small
businesses the same opportunities as
big companies," says Robert Fulton,
head of the Atlanta Electronic Commerce Resource Center (ECRC) at
Georgia Tech. And, he adds, businesses large and small better learn to
use electronic data interchange
(EDI), especially if they want to do
business with the Defense Department and other government agencies. "We have a saying here: EDI or
die.
"The Department of Defense
wants to get paper out of the development process," Fulton says. To
that end, the Defense Department
set up the national chain of ECRCs
to help businesses learn to use EDI
for project bids, data exchange and,
most importantly, getting paid. The
ECRCs—there are 16 across the
country—offer courses and counseling on how to conduct commerce
online and streamline operations.

More Than a Mall

O

nline opportunities aren't limited to buying and selling
goods. In fact, while 95 percent of
Fortune 500 companies have an
Internet presence, only 5 percent are
set to conduct transactions online.
For them, the Web is useful as an
"infomercial" tool, providing information on goods and services, then
directing consumers to other transaction arenas. And business-to-business sites are showing great potential. Boeing, for example, orders 25
percent of its parts through the 'Net.
Lucent Technologies expanded its
"intranet," originally an aid to internal engineers, to make information
exchange with its suppliers easier
and faster—and to cut costs. Now it
replaces manuals and acts as a re-

pository for more than a million
drawings that were kept on mylar.
"It speeds the movement of information," says Steve Dininger,
Lucent's intranet expert. "As opposed to a technician responding to
a request for information, it is now
downloadable." As a result, Lucent
experienced a 75 percent improvement in its engineering department's
efficiency, and the company is looking into ways to sell information
online.
Perhaps the most lucrative 'Net
opportunity to date has been offering Web services to companies. For
example, AtlanticWeb, founded by
Jeffrey Tacca, MS Mgt '96, found
success in marketing its Internet
expertise.
"We go into the companies and
help them understand by saying,
'This is not something you're going
to generate revenue from, but what
you need to concentrate on is how
it's going to reduce your costs,'"
Tacca says. "We have created a
number of Web sites and intranets
and helped companies take advantage of Web technology for other
purposes."

Banking on the Net

R

evenue is central, though, to
those who are taking the most
conservative business into the most
unconventional territory.
"The head analyst at Morgan
Keegan, who is handling our public
offering, says this is an interesting
bank in that it's the only bank he's
ever seen that could never make a
loan—and still make money," says
T. Stephen Johnson, IM 7 1 , who
helped launch Atlanta Internet Bank
last year. The online-only bank now
has about 3,000 customers in 48
states and eight foreign countries

Security First Network Bank's Jeff Lunsford, ICS '88, predicts that by the year 2000, more
man 16 million homes will be banking on the Internet.

taking advantage of FDIC-insured
Internet checking, savings and investments—at a higher interest rate
than most conventional banks.
"We don't have the cost structure
that all the other banks have,"
Johnson says. "So our battle cry is,
'We're going to take the savings that
we're not spending on branches and
give half of it to the customer in
terms of higher rates and lower fees,
and we'll give the other half to our
investors.'" The number of investors
figures to increase as the bank
makes its initial public offering of
stock this year.
Competing for online banking
dollars just across town is Security
First Network Bank—as the name
says, the first Internet bank. Grow-

ing from its early beginnings as a
security-software firm, SFNB now
has more than 11,000 customers
worldwide.
"The whole idea of starting the
bank was: let's be the world's first
Internet bank," says Jeff Lunsford,
ICS '88, SFNB's vice president for
business development. "If we were
going to spend the kind of money
we decided to invest, we wanted to
be first.
"We thought we would get a lot
of great publicity, and it turned out
very well. We're recognized around
the world: Hong Kong, Singapore,
Malaysia."
SFNB had modest beginnings in
Tech's Advanced Technology Development Center as SecureWare.

Michael McChesney and Calvin
Johnson, MSci 73, acquired a
small Kentucky thrift, Cardinal
Bancshares, combined it with
SecureWare's security software,
and SFNB was born. SFNB went
public in May 1996, sold half of
SecureWare to Hewlett Packard
and combined the remaining part
with another company they had
acquired to create Security First
Technologies, the company's
software marketing arm.
"Eighty percent of our people,
probably 90 percent, are actually
part of the software company,"
Lunsford says. The software company developed a program called
Virtual Bank Manager that Security First markets to other financial institutions. "This is a multifaceted group. I sell software, and
I sell services.
"The business is really being
driven by our data center. We
have 16 big banks signed on to
use the data center, and when
they sign on customers, they pay
us X dollars a month. As the
Internet takes hold, that revenue
stream grows exponentially."
Lunsford predicts that by the year
2000, more than 16 million homes
will be banking on the Internet.
While widespread acceptance
of the Internet as a commerce
center has been slow to develop,
business has been catching up
quickly. From software retailers
such as BuyDirect.com to the
highly successful Amazon booksellers, entrepreneurs are gaining
the confidence and expertise to
tap into a new global marketplace.
As the century turns, the worldwide "mega-mall," it appears, is
just around the corner, GT
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! "We effectively have most of the
I components of the gigapop in place
I on the Tech campus and nearby."

Optical switching, multiplexing will increase the 'Net's capacity.
Continued from page 22

"This will lead to advances in our ability to predict the
weather, find cures for genetic diseases and accurately
model the health of our environment."

A Backbone for the New 'Net

W

orking in conjunction with Georgia State University, Georgia Tech was among the latest 35 institutions granted a connection to VBNS, likely the initial
backbone of Internet 2. To date, the NSF has made grants
to 64 colleges and universities for VBNS connections;
meanwhile, more than 100 universities and research
entities have joined the Internet 2 project.
"The Next Generation Internet is an umbrella initiative
that is likely to fund multiple projects, including what is
being called Internet 2," Wishon says. "The NGI initiative
is the Clinton/Gore administration's name for a series of
funding requests from Congress that would provide
funds to multiple federal agencies, such as the National
Science Foundation, the Department of Energy, the
Department of Defense, Department of Commerce and
others, to fund high-performance networking activities
associated with each one of those federal agencies."
Under NGI, federal agencies would provide $100 million a year for three years to develop high-speed networking for a variety of projects, including Internet 2,

whose members are pledging $500,000 a year each for
five years, primarily to upgrade their campus networks
to take full advantage of Internet 2's capabilities.
"Obviously, if you build a high-speed capability that
only connects as far as the router on the campus and
doesn't further distribute that high-speed capability to
the laboratories or classrooms or researchers' desktops, it
gets throttled down at that point," Wishon says.
In that wise, Georgia Tech has a leg up on most of the
Internet 2 consortium. Thanks in large part to the '96
Olympics, Tech already has a high-speed local network
in place, FutureNet, connecting most buildings on campus with speeds up to 155 megabits per second, three
times the speed of the fastest Internet connections today.
Combined with Atlanta's enviable position as a fiberoptic hub for the region, Georgia Tech is in a good position to host the area's "gigapop," the point at which all
the region's Internet 2 members connect to the backbone.
"We've developed a local consortium for what we're
calling the Georgia gigapop, which includes Georgia
Tech, Georgia State University, the University of Georgia,
GCATT and the Board of Regents Office of Instructional
and Information Technology," Wishon says. "The design
and architecture of the gigapop is likely to be based on a
distributed architecture, which will place components of
the gigapop at Georgia Tech, at Georgia State, in the
GCATT building and perhaps elsewhere.
"But because we already have many of the facilities in
place here on the Georgia Tech campus, and high-speed
networking capability already exists between the GCATT
building and Georgia Tech and Georgia State, we effectively have most of the components of the gigapop in
place today on the Georgia Tech campus and in nearby
agencies."

Still a Research Project

I

t's not just a simple matter of plugging FutureNet into
the VBNS to create Internet 2, though. According to
Ron Hutchins, director of Tech's Office of Information
Technology and head of the state engineering committee
for Internet 2, there are a number of technical issues to be
resolved.
"Internet 2 is still a research project," Hutchins says.
"And part of the research is what do we have to do in
order to make this work? So there are two or three different issues. One is we're using new technologies, for
example ATM, which works fine in an isolated pocket on
a campus, but as you connect nationwide, there are a lot
of issues that come up—addressing, for example.
Continued on page 30
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Specially designed office furniture keeps Bill Fletcher on the job.

Equal Access
Whether because of poverty, location or disability,
not everyone can use the Internet without a hand up.
By Hoyt Coffee

A

mid the growing reliance
on the Internet as a means
of communication, information, even a source of employment, a debate is emerging over
access to the international network—and whether it is creating
a class structure of information
"haves and have-nots."
Vint Cerf, vice president of
data architecture at MCI Commu-
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nications Corp. and an Internet pioneer, compares the question of universal 'Net access to a similar debate
earlier in this century—access to the
telephone.
Noting a disproportionate lack of
Internet access in rural areas and
inner cities, closely tracking the
earlier distributions of telephone
access by race, region, income and
education, Cerf says, "If systems like
the Internet become critical parts of
national and global infrastructure,

then universal access to them will be
vitalAccording to a 1996 Rand Corp.
report, universal Internet access at
some level should be a national goal,
with the aim of increasing participation in government and easing the
delivery of government services.
And while the estimated cost of
providing the necessary equipment
is about $1 billion, Rand says the
cost of not addressing "information
apartheid" could be greater.
"Anyone who does not understand how to use computers, and the
Internet in particular, is going to be
at a very significant disadvantage in
the future, in the workplace, but not
only in the workplace," says Cathy
O'Rourke, president of O'Rourke &
Co., a technology firm owned by
Manning Selvage & Lee. "Computers are going to become more important in the home, in social settings.
They're going to be everywhere. You
can't buy groceries today without
coming into contact with a computer."
The plea isn't going unheard in
Washington, where the Clinton
administration has set a goal of
connecting every school in America
to the 'Net by the year 2000. The
National Center for Education Statistics says about half the nation's
public schools currently have
Internet access, but only 31 percent
of schools with large proportions of
students from low-income families
have access, while 62 percent of
schools with few poor students are
connected.
President Clinton launched the
Technology Literacy Challenge Fund
in 1996, aiming to provide $200 million to wire schools, and during the
much-touted Voiunteerism Summit
in Philadelphia, Vice President Al
Gore applauded the "tens of thou-

sands of Americans [who] came
together to pull cable, install software, hook up computers and connect America's classrooms to the
Information Superhighway" on
NetDay, April 18.

Narrowing the Gap

A

creation of Sun Microsystems'
John Gage and Michael
Kaufman of KQED in San Francisco,
NetDay's goal is wiring 360,000
classrooms at a cost of $1 million,
and a significant number of schools
benefited from the national effort.
However, according to NetDay's
Web site, "by significant margins,
schools in the most affluent neighborhoods have attracted more volunteers than the less affluent," and
many schools failed to attract a
single volunteer.
At Georgia Tech, the Office of
University Partnerships is directing
a program in which alumni, staff
and students bring computer literacy to residents of the federally
assisted Red Oak and Boatrock
housing projects. Working on computers donated to the projects' Family Resource Centers by Georgia
Power Co. and Alumax, residents
learn to operate the machines and
Access to information means a brighter future.

use software such as WordPerfect
and Lotus.
"Before I started the computer
training, all I knew was how to
type," says Boatrock resident
Ahmad Abdullah, a jewelry maker
and VISTA volunteer. "Now I at
least know some of the basics of
using a computer."
Tom Hamall, director of University Partnerships, cites economic
forecasts that within 15 years, about
60 percent of new jobs will require
skills currently possessed by only 22
percent of the work force, and says
the technology gap between rich and
poor could be a major problem in
the future.
"What we're trying to do with
these projects is narrow the gap by
giving residents access to the same
equipment and knowledge others
have available," Hamall says.
And amid all the discussion
about low-income have-nots, little
media attention has been paid to
another significant segment of society cut off from much of the Internet
revolution: the disabled. In the background, though, the World Wide
Web consortium—guardians of all
things Web—launched the International Web Accessibility Initiative.
"Worldwide, there
are more than 750 million people with disabilities," says Tim
Berners-Lee, director of
the consortium and
inventor of the World
Wide Web. "As we
move towards a highly
connected world, it is
critical that the Web be
usable by anyone, rem
gardless of individual
capabilities and disabilities." Jim Miller,

technology and society chief at
the consortium, says the group
initially will work toward protocols and data formats to make the
Web accessible, then develop
descriptive video- and audiocaptioning enhancements.

'Net Enabled

T

ech's Center for Rehabilitation Technology is already
helping the disabled access the
Internet through its Technology
Access Program. For example, the
center engineered a workstation
for Bill Fletcher that allows him to
work 40 hours a week from home,
despite a degenerative disc condition. It allows the SunTrust dataprocessing analyst to recline
while working at a computer
suspended over him.
"If I'm having a particularly
painful day, 1 do a NASA position," Fletcher says, referring to
the fully reclined posture of astronauts at take-off. "I didn't want to
be on disability; I enjoy my job.
"Now I can have a virtual
presence on my job."
The center also has a Computer Access Lab where technicians adapt software and hardware for the disabled. Inside the
lab a person can type without the
use of fingers, move a mouse
with a headset or dictate to a
computer that types the spoken
word—a system that proved
helpful for Gene Spalding, a
quadriplegic who works at the
Roosevelt Warm Springs Institute
for Rehabilitation.
"It has freed me up from requiring a full-time secretary, and
has just made me feel better about
myself and what 1 can accomplish," Spalding says, GT
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Internet 2 is seen as a proving ground
for applications and new technologies
to improve the "Commodity Internet."

Continued from page 26

"Then on the other side, as you talk about the fact that
IP (Internet Protocol) is the basic protocol of choice for
Internet 2, implementing IP across this large, high-speed
network brings up some issues in routing policy: Who
can connect where? And how do you prevent people
from connecting where they shouldn't?
"ATM is fairly standard, but what happens today is a
single vendor, say MCI or BellSouth, provides ATM circuits across the country over their networks. But where
they connect into other ATM networks, they go through
a converter box that helps them talk together. There's not
a consistent method. For example, when you plug your
TCP/IP (Transfer Control Protocol/Internet Protocol)
machine into a network, everybody does it the same way
with the same kind of addressing. On an ATM network,
that's not the case today."
Despite the technical challenges, Internet 2 is on a fast
track. Although the original goal of 100 universities
online by the end of 1997 turned out to be "overly ambitious," VVishon says a regional high-performance networking capability is feasible in that time frame.

"We're working to develop a regional concept along
with the Southeastern Universities Research Association
and its member institutions that will serve perhaps as the
model for the rest of the nation in the development of the
Internet 2 infrastructure," he says. "That activity should
all occur very quickly."
In addition to its goal of providing high-speed networking for research universities, Internet 2 is seen as a
proving ground for applications and new technologies to
improve the "Commodity Internet," which colleges and
universities will continue to use for e-mail and World
Wide Web access.
"The Internet boom has generated $200 billion in economic value for new and existing firms, and hundreds of
thousands of high-wage jobs," Vice President Gore says.
"It is also allowing us to connect all of our children to the
same universe of knowledge.
"The Next Generation Internet initiative is a critical
investment in our future—and will serve as a catalyst for
the new networks and networked applications of the 21st
century." GT
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Funding R&D
Marketing technical knowledge
as an economic commodity.
By John Dunn

N

ine years ago, A. D. Van Nostrand
and students in his technical
communications course trekked across
campus to behold their sprawling classroom: The Georgia Tech Research Institute. 'The Research Institute was an
extraordinary teaching resource/' Van
Fall 1997 • GEORGIA TECH
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R&D is a business that is funded
and fundable. Most R&D would
not happen without sponsorship.

Nostrand says. "It hadn't been used for that, but
we have undergraduate engineers who didn't quite
understand where sponsored research came from. In fact,
that was a whole new concept to them."
Van Nostrand, who had come to Georgia Tech to head
its English Department after a career of more than 30
years at Brown University, found the GTRI laboratories
ideal for his "science-in-the-making" study of technical
writing. Lab directors and grant managers agreed to
work with the students and show them the paper trail on
various research projects that were under way.
Indeed, Van Nostrand discovered that marketing
knowledge for research and development, in particular
technical knowledge for defense, is an economic
commodity.
"It is fundable in the sense of having future value,"
Van Nostrand says. "Like other commodities in the
futures market—grains or coffee or oil—it is purchased
before it is produced. But unlike those other commodities, this knowledge is typically produced through the
joint efforts of the customer and the vendor."

V

an Nostrand became fascinated with the documentation—the writing of grant proposals—that helps
attract research and development funding.
Van Nostrand began writing Fundable Knowledge: the
Marketing of Defense Technology in 1990, two years before
his retirement from the School of Literature, Communication and Culture. It was published this spring.
"The proposal literature is a whole literature in itself,
which GTRI does very well," Van Nostrand says. "Out of
that literature—which the kids had to read, therefore, I
had to read—I began to perceive the complex nature of
customers and vendors, which GTRI and the Department
of Defense agencies are involved in. Out of that grew this
book."
The students learned "startling things about the production of knowledge that occurs through the processes
of research and development," Van Nostrand says. First
and foremost, he says, R&D is a business that is funded
and fundable. Most R&D would not happen without
sponsorship. At GTRI, about 75 percent of the R&D is
sponsored by federal agencies for the national defense,
he says.
"Knowledge is the basic output of the defense establishment in the United States; weapons systems are its
derivatives," Van Nostrand states. "From this premise,
Fundable Knowledge explores the process of knowledge
production in defense technology, from the beginnings of
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the Cold War to the present."
Van Nostrand says two polar aspects of knowledge
production—technology development and technology
transfer—are both affected by the nation's economic
priorities.
"There is a mandate to re-orient technology development and, at the same time, to disseminate vast stores of
defense technologies to all sectors of the economy," he
observes. "But technology transfer contradicts the culture
of knowledge acquisition that is embedded in the defense
establishment; the military R&D organizations see their
mission as acquiring knowledge, not disseminating it. As
customers for the past 50 years, they have not developed
the marketing mindset.
"What is evolving instead is a culture of information
brokers. Skilled in both marketing and information
processing, the brokers are developing a new social
technology for the production of knowledge targeted to
new uses." CT
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The Official Georgia Tech
Alumni Association Lithograph
The Georgia Tech Alumni
Association invites you to
acquire this beautifully
framed lithograph depicting
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Atlanta skyline.
Martin Barry, one of
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unique lithograph.
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printed on the finest quality
acid-free, rag-content paper.
Production will be
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7 p.m. and Saturdays from 9 a.m. to 2 p.m. (Central Time).
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lithograph, payable by check or credit card (information provided
below), plus shipping and handling charge of $8.50 per lithograph.
I agree to pay the balance due in 4 monthly installments of $39.00 for
each lithograph.** (On shipments to IL, MN, TN, or TX, please add
applicable sales tax to your total order.)
IN FULL BY CHECK. Enclosed please find my check or money order
for the full amount due, made payable to "Georgia Tech
Lithograph."
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•

IN FULL BY CREDIT CARD. Following shipment of my lithograph(s),
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Two Georgia Tech graduates become alumni of a different institution—that of Appalachian Trail thru-hikers. It is
By Michael Terrazas
Photography by Neal Binder, Rob Cleveland and the author

T

hey call it trail magic. Hikers swear by it
in times of need. No flash of smoke or
sleight of hand, trail magic unfolds
slowly. It peeks its head up this sunny June day
in the form of Daniel T. Quinn. Living alongside
the Appalachian Trail just above Woodstock,
Vt, Quinn often helps out hikers with a ride to
own, a night's rest, even a friendly laugh. He is
what hikers call a "trail angel."
Neal Binder and Rob Cleveland, sweaty from

half a day's hike, two weeks removed from their
last shower, stumble upon Quinn when they
need him most. And not only does this booming-voiced Samaritan furnish them with the ride
they need, he also offers the use of his spare
van—overnight, if need be. "Just put some gas in
it, and we'll call it even," Quinn shrugs.
Neal, Econ '91, and Rob, ME '91, MS PP '95,
thank him profusely and accept their good fortune as another weird,

>t Mountain
journey of nearly 2,200 miles. And it is not for the weak of constitution.

As two of a couple of hundred adventurous
souls who will through-hike the A.T. in the
summer of 1997, they have encountered trail
magic before. Before completing their journey,
they surely will again. But this morning, they
simply hoist up their packs, tighten a few straps
and start walking. Again.
The pair began their trip the first day of February on top of Springer Mountain in North
Georgia. Twenty people accompanied them uj

the mountain to the plaque marking the southern terminus of the trail. Looking out over the
rolling hills of Georgia pine, Neal and Rob wondered if they had what it took to accomplish
what a mere 3,000 people had before them. Two
thousand, one hundred fifty-nine miles away—
14 states—lay Maine's Mount Katahdin, which
in Abnaki simply means "greatest mountain."
They were in shape but had undergone no
lengthy training regimen; does one prepare for
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Clingmans
Dome

"I enjoy my life in Atlanta, but this
is a unique experience. I would
never take back this experience."

five months of hiking by
hiking for five months?
Neal was just about to
finish a master's degree at
East Carolina University
in Greenville, N.C, and
knew he would be looking
for a teaching job in the
fall. Rob was working for
the engineering firm HI
Solutions (owned by
Harold Ivester, EE '63, MS
EE '65) but knew he could
find a job when (and if) he
finished the trail. Nothing
held them back. The pair
led their group of wellwishers back down the
mountain, to the cars
waiting to take the sendoff party home, and then
disappeared around a
bend into the woods.
Now it is June in Vermont. They've walked
through late-winter snows
in Georgia and North
Carolina, through the
Smokies in Tennesee;
they've made the maddeningly long trek
through Virginia; they've
crossed through small
towns in West Virginia,
Maryland and Pennsylvania; they saw their first
porpucine in New Jersey;
they crossed over the
Hudson River in New
York with the spires of
Manhattan in the distance;
they hiked into Connecticut, then Massachusetts,
through the Green Mountains in Vermont and now
they hike up another hill
about 20 miles from the
New Hampshire border.
Folks call the trail
38
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through Vermont the
"green tunnel" because of
the dense foliage. The A.T.
boasts more than its share
of magnificent vistas, but,
by and large, the daily
hike consists of hours and
hours of wooded trail,
focusing on not much
more than the ground or
person just ahead. Rob
and Neal each carry hiking poles that have
prompted more than one
onlooker to ask if they
were skiing. Their packs
vary in weight but hover
around 25, 30 pounds.
They wear T-shirts and
shorts, often even in winter weather, generating
their own heat through
miles, nearly 20 miles a
day, of one foot in front of
the other, looking for the
next of the innumerable
white blazes that mark the
A.T. from one end to the
other.
"It's like a job," Neal
says of the hike now.
"You wake up at dawn,
make breakfast, pack up

Smoky
Mountains

Ba|d

Springer
Chattahoochee
National
your stuff, hike all
Forest
day until almost dark,
stop and take your pack
off, make dinner, go to
will be burned off like so
sleep and then get up and
much coal in an overdo it all over again. Every
worked steam engine. Rob
day. It's just like a job—
stretches out in the
some days you're gonna
meadow and wiggles his
love it, and some days it's
toes. Neal thumbs
going to be hard to get out
through a letter from
of the sleeping bag."
home, a cherished tether
to what seems another
"I enjoy my life in
life, picked up at the last
Atlanta, but this is a
post office.
unique experience," Rob
says. "One guy I met said,
Different hikers use
'The worst day on the trail
different techniques to
is better than the best day
resupply themselves
in the office.' I don't agree
throughout their hike, but
with that, but I would
maildrops are essential.
never take back this expeLike only Georgia Tech
rience."
graduates could, Neal and
Rob carefully worked out
Coming out of the trees
the logistics of how much
on this Vermont hill they
food they would need
step over a wooden
mailed to what points
fence—the trail is littered
along the trail, often mailwith such fences, stone
ing large shipments to be
walls, abandoned cabins,
broken down and
all from decades long
remailed to towns and
past—into a wide mounhamlets 50, 80,120 miles
tain meadow. Only a day
ahead.
this far from concrete and
steel could be so beautiBeginnings
ful—the tall grass blowing
on mountains in the disenton MacKaye is
tance looks like waves
known as the father
flowing, shadows floating
of the Appalachian Trail,
slowly across the verdant
though bringing it into
hills. Time for a POBOB, a
existence required the
packs-off, boots-off break.
dedication of many people.
In 1921, MacKaye wrote
They break out Little
an article in The Journal of
Debbie snack cakes and
The American Institute of
Kool-Aid, enough sugar
Architects calling for the
and fat to make city folk
design of a trail linking
shudder, but the calories

B

Maine looked a long way away on Feb. 1, not only for Neal (left) and Rob, but also for Rob's fiance, Stephanie (left photo).

"the highest peak in the
North to the highest peak
in the South." Various
trail conferences sprung
up in the following years
to work on different sections of the trail, and in
1937 Civilian Conservation Corps workers carved
the final portion between
Spaulding and Sugarloaf
mountains in Maine.
MacKaye's dream was a
reality.
In 1948, a World War II
veteran named Earl
Shaffer completed the first
thru-hike of the A.T.,
choosing the northbound
route from Georgia to
Maine, as do 90 percent of
thru-hikers. At first considered merely eccentric
wanderers, the numbers
of thru-hikers have grown
steadily through the years,

taking a sharp turn upward in the past two decades.
Congress passed legislation in 1968 and again in
1978 supplying funds to
buy the land through
which the A.T. passes—
much of the early route
cut straight through private property—and today
all. but 3 percent of the
trail is public ground.
Forrest Bartlett lives in
Pomfret, Vt., on 112 acres
of land he sold to the
government to add to the
trail; he has a lifetime
lease on it. The property
has been in his family
since the 19 th century,
and he lives alone in a
small house, the original
portion of which is 300
years old, he says. It is
cluttered with all manner

of firearms and ammunition, the walls festooned
with an equally varied
range of mounted animal
heads. An elderly man
whose left arm and leg
were left useless by a
stroke in 1990, Bartlett
makes and sells maple
syrup from the sugar

maple trees covering his
land.
Neal and Rob descend
a hill and stumble upon
Bartlett's home. It is late in
the day, they have a few
miles left to make it to
their next campsite, but
people like Bartlett are
what lend the A.T. its
charm. Neal strikes up a
conversation, buys a halfpint of syrup and asks
Bartlett if he might give a
tour of his distilling shack.
The old man is gracious and complies. In a
New England accent thick
as the syrup he makes,
Bartlett explains the painstaking process involved in
tapping the hundreds of
trees for their sap, rotating
the trees each year to give
them a chance to replenish
themselves. Neal and Rob
Fall 1997 • GEORGIA TECH
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Volunteer A.T. conferences maintain shelters, bridges and other structures that aid hikers along the 2,200 miles of the trail.

pay attention to every
word and leave with another half-pint of grade-A
amber syrup each, free of
charge.
Despite the detour,
they make it to camp with
daylight to spare. Though
they carry a tent, the pair
almost always sleeps in
the shelters spaced a good
day's hike apart along the
entire A.T. The shelters
are of varying designs, but
most are three-walled
structures with a roof;
shelters in the Smokies are
equipped with chain-link
fronts and gates to keep
out bears.

But this night Neal and
Rob are forced to pitch
their tent since the Happy
Hill Shelter burned down
the summer before. Frequently a secluded party
spot for students from
nearby Dartmouth College, the rumor is that
Happy Hill Shelter met its
demise during one such
gathering. Unfortunately,
the area around the shelter is close to a water
source. Normally this is a
blessing, but the small
stream is stagnant these
days, and that means
mosquitoes.
Insects are one of the
banes of thru-hiking.
The mosquitoes

in Vermont and New
Hampshire seem to resemble small birds, and
the tiny, swarming blackflies of Maine are infamous for driving many a
hiker close to insanity.
Neal and Rob carry cheap
cigars—they have two
good ones reserved for
smoking atop Katahdin—
to try and ward away the
noxious pests, and a small

campfire also helps.
Always at the end of a
day, dinner is of primary
importance. The pair divides their duties: Rob
fetches water, however
near or far away its source
may be, and Neal cooks
and cleans up. Dinners
range from freeze-dried
and dehydrated meals to
the thru-hiker standard,
macaroni and cheese. It
sounds plain, certainly
repetitive, but even the
finest cuisine would be
hard-pressed to top
simple mac

Shenandoa|
National
Park
Devils
Knob

A

Jefferson
National
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Roanoke

Mt. Pleasant

The mosquitoes in Vermont and New Hampshire
seem to resemble small birds, and the tiny,
swarming blackflies of Maine are infamous.

and cheese—dressed up
with fresh cheddar, salt, a
little butter, maybe some
tuna—after a 20-mile day.
Only six miles of hiking
the next morning and the
pair are in Hanover, N.H.
Home to Dartmouth,
Hanover is a fixture to
hikers. The Dartmouth
Outing Club maintains
much of the surrounding
trail, and people in town
are used to seeing
bearded, pack-laden thruhikers make their way
through the streets. A
man walks up to Neal and
Rob and says, "Class of
'97? I'm class of 72." His
name is Rick La Rue, and
he says he was the 93rd
recorded thru-hiker of the
Appalachian Trail.
Town days are highlights. The miles are cut
severely, and Neal and
Rob spend much of the
day enjoying the pleasures of civilization: a
shower, eating an actual
sit-down restaurant
meal, stocking up
on supplies,
organizing mail

I

drops.
In fact, they knew they
would be arriving in
Hanover on a Sunday,
when the post office
would be closed. One of
Neal's professors at East
Carolina has a daughter
who lives in town, and
she picked up the pair's
maildrop during office
hours. However, she
would be out of town
herself when the pair
arrived, so she arranged
to leave the package at her
friend's house. Despite the
three degrees of separation, Neal manages to get
the drop, which contains
food for the next two
weeks. Trail magic.
After almost a whole
afternoon in Hanover, the
pair make a short but
steep hike up to Velvet
Rocks Shelter. Only a
mile from town, the
shelter seems as
secluded as the

mountain meadow of a
few days before. Two
other thru-hikers share the
shelter with them, and the
four share stories of the
trail well into the
evening.
~

At each shelter is a
small spiral notebook,
trail registers, in which
hikers are encouraged to
write their names and
anything else they want.
Some simply scribble their
name, some get philosophical, some just get
silly. In the Velvet Rocks
register is the following
passage:
"June 13. Glad as hell to
be back on the white blazes.
1 1h days off in Hanover. The
bugs here are on an out-ofcontrol, blood-sucking mission of death. But still yet—
they have their own purpose.
Life is in the moment, and
N.H. I am in love
.
with."
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The sun has not yet
been up for an hour the
next morning before Neal
and Rob are hiking again,
with just over 400 miles to
goTerminus

B

i oth Neal and Rob
'spent much of the
five-and-a-half months
leading up to the last day
thinking about what that
last day would be like.
They had to. When two
people spend that much
time together, 24 hours a
day, topics of con-

versation are quickly exhausted. So each of them
spent hours, countless
hours, alone with their
thoughts, watching their
feet move.
"People who finish are
people who want to do it,"
Neal says. "It doesn't
matter how much experience you have or what
equipment you have—it's
whether you really want
to get to Katahdin."
And both had their
scares of not making it.
They had to come off the

trail for six days in February when Rob developed
acute tendonitis of his left
Achilles tendon ("AT of
the AT on the AT.," he
says). Neal thought he
had a stress fracture in the
Shenandoahs. Both say
that, despite everything
they'd been through up to
those points, they each

would have tried to finish
without the other, if need
be.
July 15 is an eternity
removed from those
times. They hike the last
seven miles up Katahdin
with only daypacks since
Neal's family met them at
the base of the mountain
the day before. Most of
the mountains along the
trail are merely peaks
among ridges and ranges
of similar peaks, but not
Katahdin. It stands
alone.

Mt. Tamnfi
Green Pt
42

GEORGIA TECH • Fall 1997

*

doesn't matter how much experience you
have or what equipment you have—it's
whether you really want to get to Katahdin."
^ <

Many people who thruhike the Appalachian Trail
emerge with an understanding about themselves, or the world, or
both. Neal and Rob say
they did not discover any
great truths about themselves, but they did find
what the trail means, what
it symbolizes. To them it
V
is people like Daniel
^ ^
Quinn, like Forrest

Flatbrookville

Bartlett, like Rick LaRue,
like the myriad fellow
thru-hikers they met
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Sunrise
Mtn.

along the way. There is a
sense of community
among those on and
around the trail, a subculture all their own. But it is
more than just trail-specific; it is a reminder of a
world that used to be and,
in too many parts of the
country, is no more.
"I feel like somehow I
was in contact for fiveand-a-half months with a
certain part of America
that I'd never been in
touch with before," Neal
says. "There is an
America that

Bear
Mtn.

any Kittatinny
Mountain

NY

doesn't latch its doors at
night. It's still out there.
And there's an America
where it's safe to hitchhike, where people will
sit out on the front porch
and chew the fat with
you. And where two
guys with big
old
Becket Mtn.
Mt. Wilcox

A Mt. Everett

*^MA
Red Mtn.

CT

NJ \ NY
Hudson
River
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Epilogue

beards, two smelly guys
"... are heroes instead
of vagrants," Rob finishes.
The last hundred yards
are a dream. Rob approaches first but waits
for Neal so they can finish
together. Instead of a
plaque like the one at
Springer Mountain, there
is a wooden sign atop
Katahdin marking the end
of the trail.
Lost in a fog 165 days
and 2,159 miles in the
making, Neal Binder and
Rob Cleveland bend down
to press their lips to the
wood, then find a quiet
place to be alone with
their thoughts one last
time before turning
around and walking back
down the mountain, OT

I any people hike the Appalachian
I Trail at pivotal moments in their
lives—graduation, loss of a job,
divorcee—and thus seek to leave the trail
with some sense of purpose, a clue to
what the rest of their lives should be.
But for Neal Binder and Rob Cleveland, there was no mystery. They knew
what lay at the end of the hike. For Neal,
it was a teaching job somewhere in Atlanta; indeed, the day after they finished
their hike, he flew south for an interview
with DeKalb County schools and has
since begun teaching at McNair Middle
School. For Rob, it was a marriage. The
pair finished their hike on July 15, and
Rob married Stephanie Van Parys on
Sept. 13; he also got his job back with HI
Solutions.
"[When we finished] 1 just felt at
peace," Neal says. "Instead of being real
emotional or jubilant or feeling like
jumping up and down, I just wanted to
sit down and savor it."
"'At peace' is perfect," Rob agrees.

Mt. Cube

Woodstock Hahovel

Mt. Tabor
Glastonbury
/
Mtn.

*»^ VT
MAxv
Mt. Greylock

Mt.
Moosilauke

Pomfret

Killington
Peak

4
Green Mtn.
National
/
Forest
/
/
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"You hear about people who are really
sad when they finish because the trail
has become their life—they don't want
to go back to the 'real world'—and there
are people who are so happy to be finished because they just want to get back
home so bad. We knew it was time for
us to be finished; we'd planned on finishing about that time, and it seemed
like it was just working out perfectly."
They should feel lucky. Sometimes
people experience such culture shock
upon reentering the world of civilization that they never quite fit in again.
Tales of sleeping on the floor rather than
a bed, not being able to drive a car, feeling claustrophobic in an office, etc.,
abound among A.T. veterans.
"A lot of people go on the trail to find
themselves," Neal says. "Rob and I had
already found ourselves. We already
knew where we were going in life, and
what we were doing. We hit the ground
running." GT

Smarts
Mtn.

I
M t

w^hillgton

After 165 days and 2,159 miles, Neal and Rob
stand atop Maine's Mt. Katahdin, marking
the northern terminus of the Appalachian Trail.

Going back to campus? Give Wyndham coffee makers. All for a special back-tothe ol' college try. We're convenient to school rate. So when you go back to
campus, go back The Right Way.
campus, and you are sure to enjoy
The Wyndham Way. For reservations
our well-appointed guest rooms,
or information, call 404-873-4800,
with thoughtful amenities like
shower massagers and in-room FrLSat.&Sun. 800-WYNDHAM or your travel planner.

$

69
©

WYNDHAM MIDTOWN ATLANTA
The Right Way. The Wyndham Way.
For reservations, call 404-873-4800, 800-WYNDHAM or your travel planner.
125 10th Street, Atlanta, GA 30309
•Rale is subject to availability and is per room, per night, single or double occupancy through 12/31/97 Rate is for king bedded room only. Additional charge
for double bedded room. Not applicable to groups or available with any other promotional discount. Blackout dales apply. Rale is subject to change.

The Breasl Health Center At
Piedmont Hospital Has Expert Advice,
Prompt Answers, Reasonahle Costs.
Few things are more unnerving than to find
a lump in your breast. Suddenly, you have so
many questions, so many thoughts. What you
need is real information. Expert evaluations.
And someone to listen and understand. And
you need it all fast.
If you don't have a trusted personal
physician to talk to, then you need to know
about the comprehensive services offered
by the Breast
Health Center at
Piedmont Hospital.
Call us to talk
i with a knowledgel able person who
I can schedule a
I diagnostic mammogram right
away. Our

physicians will then review your mammogram
and share the results with you that same day.
If further study is necessary, we can also do
that while you're still here - including nonsurgical biopsies.
Call 404-605-2740 To Schedule
Your Annual Mammogram.
Early detection is the real key to good breast
health. And a mammogram can detect a lump
long before you can feel it. So if you are over
age 40, schedule your annual early detection
mammogram at the Breast Health Center.
You'll get caring service and expert evaluation at a very reasonable cost.
Most breast lumps are not cancerous.
But how do you know? To help maintain
good breasl health for you and all the
women in your family, the Breast Health
Center offers everything from education
programs to the latest treatment options,
all in one facility at Piedmont Hospital.

Free Book! Call 404-605-274(1

Learn more about breast health and the
Breast Health Center in our free booklet,
The Breast Health Book, It's filled with the
thorough, objective, up to date information
you need. For your free copy, or to schedule a mammogram at the Breast Health
Center, call 404-605-2740.

Breast Health Center
fa PIEDMONT
]U HOSPITAL
PROMINA"
I96H IV.ichlirc Road. NW • Atlanta, (ieorflla 30309
404-605-2740

© 1997 Piedmont Hospital, Atlanta, GA

Bucket
Brigade
Natures busy bees teach
industrial engineers a lesson.
By John Dunn
Photography by Gary Meek

B

ees are busy—but, hey, where's the boss and just
I who is in charge, anyway? Running a beehive is
no small-potatoes operation; it requires tens of
thousands of workers. How do they do it? Where are all
the consultants, supervisors and industrial engineers?
During lunch several years ago, Professor John J.
Bartholdi in the School of Industrial and Systems Engineering and some of his colleagues amused themselves
conjecturing management problems associated with running a beehive.
"We observed that bees operate a logistics system
that's rather complicated and quite large when you count
the number of individuals," Bartholdi says. "Since we are
industrial engineers, we purport to design logistics systems. We wondered jokingly whether honey bees ought
to hire us as consultants."
Intrigued, Bartholdi and industrial engineering colleagues John H. Vande Vate and Craig A. Tovey wondered just how efficient the bees in a hive really are.
"We started making little mathematical models,"
Bartholdi says.
Bees and Self-Organizing Systems

A

bee specialist, Thomas D. Seeley of Cornell University, collaborated with Tech's industrial engineers in
their research on the logistics system of honey bees. The
findings were published in The Journal of Theoretical
Biology.

"We wrote a paper on the logistics system of honey
bees and predicted how they would behave and how
well they would function in terms of the effectiveness of
gathering nectar," Bartholdi says. "It turned out to be
remarkably accurate based on field experiments."
Their beehive research gave the industrial engineers
an insight into self-organizing systems, a concept familiar
*>^
^ j to biologists, and most often asso'D^
w» ciated with social insects such as
bees or ants.
Professor John J. Bartholdi in the School of Industrial and Systems
Engineering and "the model bee" y £ ? — organizers worth studying.
48
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From observing bees, Bartholdi discovered
a more efficient way of organizing workers on
a flow line so that the line balances itself.

"The organization
spontaneously emerges to
achieve a goal for the
colony, but without any
individual bee or ant having a perception of that goal
or a sense of what needs to
be done at the larger level," Bartholdi explains. "That
organization just evolves. Each participant has some
simple role to fill, some simple behavior. By performing
this behavior, the result turns out to be effective for the
colony."
While studying the behavior of bees and ants,
Bartholdi said he and then-graduate student Don
Eisenstein discovered a way of organizing workers that
could be applied in distribution warehouses.
Bartholdi and Eisenstein, MS OR '83, Ph.D. IE '92, now
a faculty member in the graduate school of business at
the University of Chicago, have developed a self-organizing, work-sharing system for warehouses that enables
workers to do tasks with optimum efficiency and minimum supervision.
When the system was tried at the National Distribution Center for Revco Drugs in Nashville, Tenn., the
organization's efficiency improved by 30 percent,
Bartholdi says.
"It worked so spectacularly that they have implemented it throughout all of their warehouses," Bartholdi
adds.

The Bee-Line Model

I

n the operation of a typical distribution warehouse,
several hundred people are engaged in selecting thousands of products to fill orders. The industry practice is
to use computer models to predict the quantity and location of the work, and employees are assigned zones
where they fill orders. The idea is to divide the warehouse into zones so that all employees have an equal
amount of work.
"It's hard," Bartholdi says. "You have to estimate the
work and build all of that into a computer model, then
make adjustments when you're wrong, which happens
all of the time."
Warehouse employees hired as pick_,
ers pull orders from shelves, place
^^
them in a tote tray and move the
^.
™ . •—tray down the line to
0
the next person. The
^
computer analysis of

H
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the work involved even counts the number of "reaches"
each person would have to make, and sums up all the
work in a detailed model.
But determining where the work will be and dividing
it up accordingly can be a black hole, Bartholdi observes.
An inevitable disruption can mean employees in some
zones have a frantic workload, while workers in other
zones are idle.
"What we did was say, 'You don't need this,'" Bartholdi says. "You don't need to build a model of work
content. You can just throw away the zones and let the
workers move freely."
Bartholdi says his self-organizing method abolishes
zones and enables employees to migrate to the work.
"We call it 'bucket brigades' because the movement of
the workers is what you might imagine in a bucket brigade," he states. It is a way of organizing workers on a
flow line so that the line balances itself.
Bartholdi runs a computer simulation on the computer
in his office. Gone are the zones. Employees work in
small teams together to fill orders.
"The nice thing about the bucket brigade is you don't
have to know where the work is," Bartholdi says. "You
don't care where it is because the workers will go there."
How does that happen?
In the computer simulation, a team of three people
work an aisle, picking products for shipment. The first
employee makes selections, puts them into a tote tray
and passes it to the next worker, who puts other products
in the tray and so on. When the last worker completes the
task, the employee goes back to take over the work of the
second employee, who then goes to take over the work of
the first employee, who then begins working on the next
tote.
Bartholdi has computed the ideal location for the
employees to exchange work, and as they continue, they
reach the mathematical optimum.
"You don't have to compute the work," Bartholdi
says. "It's a perfect division of work. In effect, the workers act like the computer. They'll find it themselves."
The two essential factors are to abolish all zones and
put the slowest worker at the start, the fastest at the end.
The fastest worker gradually pushes the other employee
down the aisle. In turn, that employee pushes the
55
slower employee back until the team has estab»^
lished the ideal division of work.
f -**
"It is not easy to change core
"te
business practices. In
^
w
order to
T-?
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make a convincing argument to a vice president of logistics or distribution, we had to be able to say we can
verify this mathematically and by computer simulation,"
Bartholdi observes.
To further establish his case, Bartholdi hired three
workers and tested the theory, timing them with stop
watches as they performed their tasks.
"We just told them to follow this rule: work forward
until somebody takes your work and then go back and
get more," he says. "Then we sequenced them from
slowest to fastest. We tried other things, too, just to convince ourselves this is, in fact, the best way to do it.
"Our two big insights were to do away with the zones
and organize the workers from slowest to fastest,"
Bartholdi says. "Then it really is self-balancing. The next
insight we had was that warehouses really could use
this. There are maybe 50,000 distribution warehouses.
"This is a pleasing, practical application of some very
powerful techniques known as dynamical systems," he
says. "We were fortunate to benefit from the advice of a

world-respected mathematician, Dr. Leonid Bunimovich
here at Tech."
In addition to graduate courses, Bartholdi teaches
senior classes in operations, planning and scheduling and
senior design. "Because of my involvement in the bucket
brigades, we have been in so many warehouses during
the last two years, I've gotten very interested in warehouses," he says.
During the past few years, interest in the bucket brigade concept has grown.
"We're writing a how-to article that will be distributed
to all the most significant warehouses in the United
States," Bartholdi says.
And after that? Well, warehouses may become as
efficient as beehives, GT
• Information about the bucket brigade and a computer
simulation of it can be seen at Bartholdi's web site: http://
www.isye.gatech.edu/people/faculty/John_Bartholdi/bucketbrigades.html
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Tentative Schedule of Events
Thursday, October 30
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Registration
P r e - G a m e Street Fair
N o r t h Carolina vs. Georgia T e c h Football G a m e

Friday, October 31
Registration
Continental Breakfast
< "Mock Classes
Services Panel Discussion
Co-Op Forum
D e p a r t m e n t a l Receptions
Family Barbecue
D r a m a T e c h and G T Orchestra Performance

Saturday, November I
Continental Breakfast
Administrative F o r u m
Student Organization Activities
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Special Kate

Georgia Tech isn't just more accessible from our location, it's now

for Georgia Tech
Alumni

more affordable too. At just $99 per night for (ieorgia Tech alums, it's

$99

the only way to come home to Atlanta. Enjoy one of our special guest

per night

rooms with spectacular d o w n t o w n
views right from your own balcony.
Then take in the European atmosphere,

the classic food in La Brioche restaurant and the good times
in the Rathskeller.

For reservations or information, call 404-881-6000.

RENAISSANCE,
ATLANTA HOTEL
DOWNTOWN
ATLANTA, GEORGIA
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- Nl 4ty

%

W

Ramb/i/j

1

°c/t(ns

'^^Wfrn ^]

WHO PROVIDES global

long distance SERVICES,
saves YOU money
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TO THE Georgia Tech Alumni Association?

dUMMa

w MRLD
COM

Residential
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1 800-694-3346

1 800-539-2000
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In the bottle rocket competition, Olympians design, build and launch a missile created from a two-liter plastic bottle.
The rocket is fueled by water, which is pressurized up to 75 pounds per square inch. Judges time how long it stays aloft.

Scientific Olympiad
In the recent national competition hosted by Georgia Tech, the Olympic motto "swifter,
higher, stronger" takes on new meaning for budding scientists in a test of brain power.
Photo Essay by Gary Meek
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or the past 15 years,
middle and high
school students from
across the country have
gathered to match knowledge and skills in the Science Olympiad, a two-day
competition that crosses a
broad spectrum of sciences.
From the physics of
flight to the mechanics of
bridge building, the young
scientists solve problems
that would challenge even
the adults keeping score.
"These kids are clever,
and it's a joy to watch what
they come up with," says
Olympiad coordinator
Milton Stombler, director
of program development
for the Center for Education
Integrating Science, Mathematics and Computing.
Held this year at Georgia Tech, more than 1,600
students participated in the
national competition.

LEFT: Since the bottle rockets
are scored according to the
length of time they stay aloft, a
good parachute can be the most
important part of the device.
The parachutes are housed
in a nose cone that must be
engineered to pop open at
just the right moment.

ABOVE: The pentathlon
challenges Olympiad teams
with a variety of activities that
help the students understand
not only scientific principles,
but also teamwork. As the
students complete each
"athletic obstacle," such as
tossing loops onto a target, they
move to a table for an academic
obstacle related to the task.
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epresenting 104
schools nationwide,
the students vied in
individual and team tasks.
Georgia has been involved
in the Science Olympiad
from the beginning,
Stombler says. Students
often compete at the school
level for a spot on the team.
Because most competitors are from urban
schools, organizers want to
involve more rural students and also extend the
competition to elementary
schools to interest more
students in the sciences.
'The sooner we get
these kids, the better,
says Stombler, "because they get
turned off to science
by peer pressure,
unprepared teachers, parents
without science
backgrounds, or
whatever." GT
LEFT and ABOVE: In the
"Scrambler" competition, young
Olympians face one of their toughest tests. The students must construct a wheeled vehicle capable of
going eight to 12 meters under its
own power, but that's the easy part.
The vehicle has to move along a
curved course—steering itself—and
come to a stop just short of a twometer barrier at the end. If it
doesn't stop in time, things could
get messy. At the front of the
vehicle is a raw egg, which will
break if the vehicle hits the barrier.

ffc^

TOP LEFT: Mission Possible
often produces the most imaginative entries in the Science
Olympiad. The youngsters
create a "Rube Goldberg-like
device" designed to accomplish
a task using as many different
steps and energy forms as
possible. It must complete the
task in as near to two minutes
as possible, without going over.
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It's tee time at
Pinelsle Pesort.
Pinelste Resort -for golf Covers and nature Covers adke.
Surrounded kg 1,200 acres of ro ding Georgia foresttand and overlooking the sparkling waters of Lake Lanier,
the Renaissance Pinelste Resort marks the spotjor hoth recreation and refaxation.
Aff sorts of sports. Gourmet dining. CompleteJitness and spajacifities.
And with the grand reopening of our 18-hofe championship gotf course and newfy redecorated deluxe guest rooms,
there's no better place to kick up your heels and soothe your soul
Located just 45 minutes north of Atlanta.
For more information about our value-added Family Fun and Golfer's Getaway vacation packages,
call 770 945-8921 or 1 800 HOTELS-1.
Visit our Web site at www.renaissancehotets.com

RENAISSANCE.
PINEISLE RESORT
LAKE LANIER, ATLANTA, GEORGIA

I 1 9 9 7 Renaissance Hotels International

Relax. You're at a Renaissance.w

©1997 Wachovia Corporation

Does the future sometimes
feel out of reach? Could you use a
little help? Are you overwhelmed
with all the choices now available?
We are here. To offer clear thinking
about money and the future. To
based on the
questions created by your needs. To
"pport you with a tradition of
sound flnwciai thinking. To help
your money earn more. Even if it
ss. We were
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We're Proud To Announce Our
Partnership With The Georgia
Tech Alumni Association.

Let Us Find The Right Home For You.
J

enny Pruitt &c Associates is very proud to introduce our new
Partnership Advantage Program to alumni, students and friends of
Georgia Tech. This program brings together two of the best and most
respected names in the Atlanta area - the Georgia Tech Alumni
Association and Jenny Pruitt &c Associates - to offer unprecedented
local and national real estate services.
Through the Partnership Advantage Program you'll have access to a
wide variety of benefits, including: assistance in meeting all your real
estate needs; vendor discounts on services from Haverty's Furniture,
Avis Rent A Car, Bennett Blue Book, Service Master, Terminix, Merry
Maids, ChemLawn and others; and access to our national relocation
network. We'll also offer free educational seminars on different aspects
of the home buying process, and best of all, for each transaction
generated through this program we'll contribute to the Georgia Tech
scholarship fund!
As one of the most recognized
names in real estate, we pride
ourselves in offering outstanding
service, having the most knowledgeable agents, and providing all the
information that will make your next
real estate experience a positive one.

fpfl
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To find out more about the Partnership Advantage Program, or any of
our other services, simply fill out and send in the coupon below, or
contact us at the phone number listed. We look forward to serving you
and all the members of the Georgia Tech community!

•

Yes! Please send me information about the Jenny Pruitt &
Associates' Partnership Advantage Program.

•

Yes! Please send me the FREE Jenny Pruitt &: Associates'
Atlanta Relocation Guide.

AUTIT;

1

JENNY PRUITT
& ASSOCIATES, REALTORS*

990 Hammond Dr., NE, Suite 1035, Atlanta, GA 30328

(770)
394-5400 or web
(800)
552-8608
e-mail: relocation@jennypruiit.com
site:
.'.|ciuiypi iuu.com
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PACESETTERS

A trio of Tech alumni head Ciena Corp. (l-r): Patrick Nettles, Steve Chaddick and Larry Huang, in their Maryland offices.

The Right Technology Mix
Fiberoptics company's stock achieves highest valuation of initial public offering in Wall Street history.
By Tom Nugent

T

hey say timing is everything,
and I think we did arrive at
the market at the right time,"
says Patrick Nettles, Phys '64, president and CEO of Ciena Corp., a
Linthicum, Md., fiberoptic technology company.
The right time was Feb. 7,1997,
when the four-year-old "start up"
went public with its stock offering
on Wall Street. The telecommunications manufacturer saw its stock
soar from $23 a share at the opening bell to $37 a share by day's
end—producing a $3.4 billion market valuation in one day.
That remarkable performance
shot past such former start-up
record-holders as Apple Computer
($2 billion, 1981) and Jim Clark's

60

GEORGIA TECH • Fall 1997

high-profile Netscape Communications ($1.1 billion, 1995).
"We knew when we started this
company that there would be a
need for our product," explains the
square-jawed Pat Nettles. "What
we didn't know was how urgent
that need was—and how much it
had been ignored by the other suppliers to the [long-distance] carriers.
"There's no doubt that we came
into the market just at the moment
when long-distance telephone traffic was taking off, due to deregulation [of the phone industry], along
with the proliferation of fax machines
and other office systems, and the
rapid growth of the Internet.
"As a result, we managed to
achieve the highest valuation of
a venture-backed initial public
stock offering in history. And I

guess the magic—if you want to
call it that—was in bringing the
right mix of technologies together
in order to develop the product and
create so much economic value."
Nettles heads a Georgia Tech
team that includes former Phi
Kappa Tau fraternity brothers Steve
Chaddick, EE '74, senior vice president for products and technologies;
and Larry Huang, IM 73, vice
president for sales and marketing.
"If you ask me, the secret to our
success was lots and lots of hard
work," says Chaddick, who directed
the development of Ciena's unique
dense wave-division multiplexing
system for rapidly expanding longdistance capacity in fiberoptic telephone cable.
"Essentially, what we did was to
marry some key enabling technolo-

PACESETTERS
gies in optical communications that
were not really mature, and in such
a way that it met a real critical need
in the long-distance networks, and
at a time that was critical.
"What our product did was to
enable the long-distance carriers
to multiply by 16 the capacity of
their fiberoptic cable, without
digging up the ground. Our system
allowed them to expand their
capacity enormously, without facing new construction costs—and
that was a huge economic benefit
for them."
Sprint signed on as Ciena's first
and largest customer to the tune of
$50 million in new sales contracts in
1996.
The story of how Nettles,
Chaddick and Huang built a telecommunications powerhouse virtually from scratch—while nailing
down millions of dollars in cash
bonuses and stock options for
themselves in the process—has
been making headlines in the business press for more than six months
now. And why not? Who could
blame Wall Street for falling in love
with this highly imaginative and
incredibly hard-working crew?
Nettles and Co. took fiberoptic
cable enhancing technology that
had been assembled by Ciena's
founder, David R. Huber, during
his years at General Instrument
Corp. of Chicago, then combined it
with several other advanced communications technologies.
Huber's vision had been to use
his wave-division multiplexing
system to add capacity to cable TV
networks. But after forming Ciena
in 1992, Huber left the day-to-day
operation to pursue pure research
in fiberoptics. Nettles came aboard
as president and CEO in February
1994, fresh from 10 years of running
high-tech communications start-ups
in California.
Nettles became convinced that

Huber's revolutionary multiplexing
concept had great potential, but not
as a tool for the cable TV industry.
Nettles' vision was to direct development of the new technology to
the furiously growing long-distance
telephone carriers, which were
already in need of additional capacity on their traffic-clogged networks.
Sevin Rosen Funds, a Dallasbased venture capital firm that had
been interested in Huber's multiplexing technology even before
Nettles' arrival, backed the start-up
company. Sevin General Partner
Jon W. Bay less eventually became
Ciena's Chairman of the Board.
Ciena's multiplexing system
uses laser and electronic technology
to break down the white light that
flows through fiberoptic cable into
16 different colors or wavelengths.
After that, each wavelength can be
used to carry digital information—
instantly converting a single strand
of fiberoptic cable into 16 different
speed-of-light messaging circuits.
More than a dozen Georgia Tech
engineers have joined the 500-employee firm, which is positioned to
take advantage of the continuing
surge in long-distance phone traffic.
"There's no doubt that longdistance is growing fast," Nettles
says. "Our current surveys show
that voice communication is now
growing at 10 percent per year in
this country—while data transmission is growing at 35 percent. We
expect to be right in the middle of
all that growth, and we're quite
excited about it."
Chaddick attributes Ciena's
success to both the massive deregulation of the telecommunications
industry in the past two years and
the huge growth of the Internet.
"I'm convinced that we're at the
beginning of a revolution [in
telecommunications], not at the end
of one," Chaddick says. "And
whether we fully participate in that

revolution or not will depend on
our clear focus on our customers
and our ability to continue to grow
and retain key talent here."
Although the sky seems to be the
limit for Ciena, Chaddick's horizon
does contain a few clouds. One of
them is ever-increasing competition: Ciena will be pressed hard in
the next few years by other major
telecommunications suppliers such
as Lucent Technologies, NEC Corp.
and Northern Telecom, all of which
are working hard to develop capacity-expanding systems of their own.
And Chaddick's company will also
have to fend off a major patentinfringement suit from a powerful
Italian challenger, Pirelli.

Ciena's Major Players

T

hree Georgia Tech graduates
have been the key players that
have shaped Ciena Corp.'s vision:
President and CEO Pat Nettles,
Vice President for Technologies
Steve Chaddick, and Sales and Marketing Vice President Larry Huang.
Although the three men perform
different roles at fast-growing Ciena
and have somewhat different visions
of the future of global telecommunications, they do share one similarity: All three credit Georgia Tech
with getting them started down the
road to success in business.

Patrick H. Nettles, Phys '64
A native of Camden, Ala., Nettles
learned his trade as a high-tech
start-up manager in California's
Silicon Valley, where he served as
chief financial officer at Optilink
(also a venture start-up) before
taking on the Ciena challenge in
early 1994.
Trained as a particle physicist,
Nettles earned his doctorate
in the subject from Cal Tech, then
taught briefly at UNC-Chapel
Hill before opting for a career as a
manager in the computer and
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Second P l a c e , Cold War '

Nobody wants to finish second. That's why IKON Office Solutions'" helps you compete better. By offering
copier systems and integrated computer networking solutions. By managing your company's mailroom and
copy center. And by handling your imaging and file conversion needs. We'll use the latest technology from companies
like Oce, Canon, IBM, Microsoft, Novell, Sharp, Ricoh and Compaq. All backed by a National Service
Guarantee. And all designed to help your company do one thing. Win. To help your company come in first, call us.

Work
to Win;
www.IKON.com 770-448-IKON
Microsoft Is a registered trademark of Microsoft in the U.S. and other countries. IBM is a registered trademark of International Business Machines Corporation. Novell is a registered
trademark of Novell, Inc. Compaq is a registered trademark of Compaq Computer Corporation. All other brand and product names are the trademarks of their respective holders,

Canon

authorized dealer

PACESETTERS
telecommunications industries.
A member of Delta Tau Delta
fraternity, Nettles says, "That was
the socializing feature that kept me
out of the lab all the time. We had
a great time, and I made a lot of
friends whom I still keep in touch
with today."
Although Nettles found the
academic load at Tech challenging
and was "forced to memorize all of
Dr. Walker's lectures in advanced
calculus because I couldn't understand a word he was saying," he
also found time for a few engineering-based pranks that taught him a
lot about technology.
"I discovered that if you're
living with people who have a lot
of talent, there's a great potential
for gags. Some members of my
fraternity discovered that they
could make a very powerful sling
that threw water balloons quite a
distance. And the water balloons
would clear the tops of some trees
behind the fraternity house, and
with careful practice—usually
carried out during the ROTC drill
on Thursdays—they learned to
target them quite effectively."
Pausing, Nettles sends up a
boom of nostalgic laughter: "It's
surprising how much water is in a
water balloon—there's enough for
an entire platoon."
Steven W. Chaddick, EE '74
Chaddick was a youngster of 8,
growing up near Knoxville, Tenn.,
when he decided to become an
engineer: "I got a little model car
from my grandmother for Christmas, and I decided I was gonna
make it an electric car.
"I remember taking a lamp cord
and wrapping it around the little
motor, and being completely irritated that it didn't run. And that
was sort of the defining moment
that things electronic were what I
was going to study."
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Surveys show voice communication is growing at 10 percent per year nationwide.

As a Phi Kappa Tau at Tech,
Chaddick was a close friend of
fellow student Larry Huang,
Ciena's vice president for marketing. "My social life centered on
that fraternity," says Chaddick. "I
have lots of memories—most of
them are best left unrepeated. But I
do remember building lots of
homecoming floats and Ramblin'
Wrecks."
A straight-A student at Tech,
Chaddick also remembers the
thrill of studying engineering under
such professors as Bob Connelly,
"a real stickler for detail who
insisted that you do your homework—first time and every time.
"It was pretty challenging, but
I've got to tell you that the current
chapter of Phi Kappa Tau has
shamed us older guys, because
they're so much better academically than we ever were."
Lawrence "Larry" P. Huang,
IM ' 7 3 Huang, a former vice
president for Marketing at AT&T
Tridom, is the son of a former
Chinese Air Force pilot who emigrated to this country after World
War II. As a first-generation
American, Huang endlessly sings
the praises of "free enterprise,
American-style," and credits Georgia Tech with teaching him the

"cold, hard facts of life about what
it takes to succeed in business."
"Tech was where I really grew
up," says Huang, a cheerful man
with a booming, infectious laugh.
"I remember sitting in freshman
calculus, sitting in a big auditorium and realizing that they didn't
care whether you came to class or
not. You were either going to get
the material and pass the tests, or
you weren't. They weren't going
to spoon-feed it to you.
"And I remember the dean
saying, 'Look at the guy on your
left and the guy on your right—
because six months from now, two
of you will be gone.' He was right;
after the second quarter, the dormitory was empty."
But Larry Huang also remembers some "wonderful moments of
humor" at Tech. "I was taking a
finance course one semester, and
the professor got up there and said
something that I think about
every day on this job.
"He told us: 'Folks, if you ever
want to see how fast 90 days can
go by, you can do one of two
things: You can go out and borrow
money on a 90-day note—or you
can go run a public company.'" GT
Tom Nugent is a freelance writer in
Washington, D.C.
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Some People Arejust BetterAt
CreatingThe Roture Than Others
Technology Park/Atlanta, Inc. earned its wings by daring to envision
office parks that would lead business in bold new directions.
Over two decades ago, we pioneered the idea by developing
Technology Park/Atlanta. Now history is repeating itself. At Johns
Creek, a masterful blending of new horizons for high-tech and industry. And Lenox Park, Buckhead's urban oasis for working and living.
To see why companies like Scientific-Atlanta, Georgia-Pacific,
Ciba Vision, AT&T and GE call our corporate environments home,
call 770-497-1400. And talk about tomorrow with the people who see
beyond it.
Some People just Think About The Future. We Create It.

TECHNOLOGY PARK/ATLANTA,INC.
JOHNS CREEK • TECHNOLOGY PARK/ATLANTA • LENOX PARK

Company
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Soaring
Software
A portable mapping system helps
military pilots plan flight routes.
By Lea McLees

A

n updated mapping system
designed to simplify flight
planning for fighter
pilots—used on a variety of aircraft now—was a finalist in a
recent international competition.
FalconView, developed by the
U.S. Air Force Reserve, the Air
National Guard and the Georgia
Tech Research Institute (GTRI) for
the Air Force, provides enhanced
information for aircraft ranging
from F-16 fighters to C-130 cargo
haulers.
And it was one of five finalists
in the Sixth Annual Windows
World Open Competition, which
recognizes developers for creating
breakthrough custom applications
for Microsoft Windows.
Thanks to leaps in computer
technology and the availability of
recently declassified imagery,
FalconView includes overlay tools
that mark no-fly zones and other
areas, receives updates on obstructions such as buildings or radio
towers via modem, and displays
detailed threat information—all on
compressed charts and with
higher resolution imagery.
"We've also added customized
views that vary based on the type
of aircraft the pilot is planning a
route for," says John Pyles, a
research scientist in GTRI's Information Technology and Telecommunications Laboratory.
The PC laptop-computer-based
FalconView is part of an overall
flight planning system called
PFPS—Portable Flight-Planning

Pilots and GTRI researchers test the new laptop FalconView flight-planning system,
which more accurately updates information such as no-fly zones or troop movements.

Software—which the Air Force
recently adopted as one of its mission planning systems.
FalconView features include a
new form of imagery, which offers
twice the resolution. An overlay
tool kit allows pilots to mark nofly zones, weather or troop movements and other important features on a map.
"In the past, a pilot had to sit
down with a chart and draw these
features out—and if a new chart
came along, he had to transfer all
these features to the new chart by
hand," Pyles explains. "Now,
pilots can set up maps and give
different features different symbols. Each symbol can be clicked
on for more information."
Detailed information about
military threats is available via
FalconView. Pyles says this is
especially important for tactical
airlift craft such as the C-130. "It's
a big plane, it doesn't have any
guns, and it's dropping food or
medicine—it's really easy for it to
be seen on radar."
Lea McLees is editor of Research
Horizons, a publication of GTRI.

Less Filling
Scientists at Georgia Tech
cut solar-cell production time in
half without losing efficiency.
By Amanda Crowell

G

eorgia Tech researchers
have successfully cut in
half the time it takes to
make a silicon solar cell without
diminishing its performance, an
achievement that should reduce
the cost of solar energy.
Using rapid thermal processing
(RTP), scientists have produced a
solar cell with the same efficiency
rating—18 percent—as one made
by conventional furnace processing. They created the cells in 8V2
hours, compared with the 17 hours
for a furnace-processed cell.
In a separate process, researchers integrated RTP with screenprinting, an alternative method for
applying the cell's metal contacts,
which slashed the processing time
further, to 1' h hours.
"If we can make the solar cells
very quickly, that will reduce the
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RESEARCH
"If we succeed, we will
end up making cells that
are close to 18 percent,
in less than one-half
to one-third of the time."

Dr. Ajeet Rohatgi demonstrates the new
process used in creating solar cells.

use of chemicals, gases and manpower, and increase production
capacity and throughput," says Dr.
Ajeet Rohatgi, a professor in
Tech's School of Electrical and
Computer Engineering. "That can
result in the significant reduction
of costs."
GTRI researchers also hope to
improve the process used in traditional cell manufacturing.
"Today's industrial cells made
with crystalline silicon are in the
range of 11 to 15 percent," Rohatgi
says. "If we succeed, we will end
up making cells that are close to 18
percent, in less than one-half to
one-third of the time."

The research was done under
Georgia Tech's University Center
of Excellence for Photovoltaics
Research and Education (UCEP),
established by the U.S. Department of Energy and supported by
the Sandia National Laboratories.
Photovoltaics—the direct conversion of sunlight into electricity
—offers a clean, sustainable alternative to traditional energy
sources that are non-renewable,
create pollution and contribute to
global warming. But despite major
strides made in the last two
decades, photovoltaic-generated
energy remains about four times
more expensive than energy produced from fossil fuels, GT
Amanda Crowell is a writer in the
Research Communications office of
the Georgia Tech Research Institute.
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and grandparents, aunts, uncles,
sisters, brothers and friends!
The Georgia Tech Student Alumni Association
invites you to enroll your child into the

DAfcyBUAZQUB
Enrollment fee of $29.95 includes:

Certificate of Membership
Specially designed Growth Chart
Plastic Pail Bank
(to save your pennies to go to Tech)
GT Class.

Date of Birth.
(no P.O. Box numbers please)

GTCap
Bib
Sipper Cup
Ramblin' Wreck Magnetic Frame
Enroll today by returning this attached form and your check for $29.95 (Includes shipping
by UPS) made payable to the Georgia Tech Student Alumni Association, Please allow 3
weeks for delivery. Call 404-694-0759 or 1-600-GT-ALUMS for further Information.

SAA-"Students Helping Students...
past, present and future!"
Georgia Tech Alumni Association
Alumni/Faculty House • Atlanta, GA 30532-0175

66

GEORGIA T E C H • Fall 1997

TTTTTI

m Jm MJ

Wi\
Georgia Tech's Weekly Job Bulletin.
Through The Bulletin,
your company can
advertise job openings
to more than 2,000 Tech
grads each week.
Like yourself-these
candidates are a step
above the majority and
ready to move up in
their careers.
Georgia Tech Alumni Career Services
The Bill Moore Student Success Center
225 North Avenue • Atlanta, GA 30032-0395
(404) 894-2394

Take advantage of this smart move!
Call today for more information, fee schedules and a copy of The Bulletin

The Perfect Complement to
Your Library or
a Great Gift for Any Tech Fan!
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Georgia Tech Student Foundation *
Georgia Tech Student Alumni AssociaThere are
a million places to go on the World
Wide Web
ings * U p c o m i n g E v e n t s * S p o r t s
schedules * Exclusive Products * De-

Ramblin' Wreck Parade *
Board of Trustees * Baby Buzz * Capital Campaign * Dean Griffin Community Service Award * Tech Tall Tales *
Parents Association * Busy Serving
Luck"
Georgia Tech Award * Family Weekend
The life and legend of Hall of Fame quarterback Tech Traditions * Family Album *
and Coach Bobby Dodd
=>orgia Tech Football * Interactive
impus Map * Programs * History *
"Georgia Tech Pictorial"
>dd's Luck * Images * The Ramblin'
A 112~page, color photo essay on Georgia Tech reck * Georgia Tech Tours * Back Isand its traditions by acclaimed photographer >ues * Sideways * Search The Site *
Alumni Association * Annual Giving *
Tommy Thompson
George Griffin Pi Mile Road Race * Tech
We're about 1,500 of t h e m
To order using MasterCard or VISA call tollTech
Clubs
* Young Alumni Committee
free 1-800-GTALUMS or return the coupon
* Robert Ferst Center for the Arts *
below with your check payable to:
Alumni
Scholarships * The Nix Mann
Georgia Tech Alumni Association
Fellowship * Adopt-a-Student * Mini
Alumni/Faculty House
5 0 0 * The Centennial Olympics * ReAtlanta, GA 30332-0175
nions * Freshman C a k e Race *
Brittain Hall * Best Friend of Georgia
Name
Tech Award * Continuing Education *
Tech Type * Sponsors * Memorabilia *
Address
Volunteer of the Year * Georgia Tech
City
State
Zip
Research Institute * Ramblin' Roll * Career Conference * Tailgating * The Real
Daytime Phone
World * Georgia Tech Pictorial * Bee
Georgia Tech Pictorials
@ $29.95 = $_
There * Outstanding Young Alumnus *
Georgia Tech Clubs * Oral History *
Dodd's Luck
@ $14.95 - $_
http://www.gatech.edu/alumni/
Buy Both and Save
® $39.95 a $
ership Georgia Tech * Alumni E-Mail Directory * Midnight Screams * Annual
Georgia residents add 6% sales tax $_
Report * Roll Call * Next Generation
Shipping $ 3.95
Program * Casino Night * The Report
Card
* Club Scholarships * The Tech
Total $
nique * And more is added every da)
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OwnAQassic
A V25 scale replica
of the official
Ramblin' Wreck

After an overwhelming response, the Georgia Tech
Alumni Association is offering a second edition of
the Ramblin' Wreck. The perfectly reproduced model
is six inches long and features:
• Die cast in high quality metal
• Painted to match the Official Ramblin' Wreck
• Rumble seat opens to reveal a lockable coin bank
• Wheels turn
• Official "GT" logo on the doors
• Finely detailed interior

• Great asaGift!
Really celebrate birthdays,
graduations, weddings,
anniversaries, retirements,
or that special event with
the one you love (or a
longtime Bulldog "friend")

r

Phone Orders: Call Toll Free 1 800 GT ALUMS

Please send me
replica(s) of the Ramblin' Wreck @ $29.95
Shipping ($4.50 per Wreck)
GA residents add 6% tax ($1.80 per Wreck)
TOTAL

n

SEND MAIL ORDERS TO:
Official Ramblin Wreck
Georgia Tech Alumni Association
Alumni House
Atlanta, GA 30332-0175

NAME
ADDRESS
CITY
CREDIT CARD
SIGNATURE

L

ZIP

STATE
LI VISA

U MASTERCARD

#

EXP. DATE
DAYTIME PHONE (_
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The 20-by-10 Strategy
Boston advocates an economic approach to a long-standing social problem.
By Gary Goettling

T

he last time public confidence
in the economy was as strong
as it is now, Georgia Tech
professor Thomas D. "Danny" Boston
was an infantry captain in Vietnam.
Both the economy and Boston
have covered a lot of ground over
the past three decades.
The nation has rolled through
cycles of prosperity and recession
to reach its current all-time highs in
many economic measures.
Yet a wide disparity still exists
between the collective well-being of
white and black Americans. The
most important measure, employment, is indicative of the gap, with
the percentage of unemployed
blacks more than triple that for
whites. Although the specific numbers change with the vagaries of
economics, the proportion has remained fairly constant.
This historical inequality is of
particular interest to Boston, a
professor of economics at Georgia
Tech since 1985.
He sees the employment gap as
an urban social problem, but one
with an economic solution, rather

than a political one.
Boston has developed a strategy
he calls "20-by-10," which calls for
increasing the growth rate of minority-owned businesses so
those businesses could potentially
employ 20 percent of the black
workforce by the year 2010.
Boston hopes to deploy his strategy first in Atlanta, where business
and government leaders have been
receptive to a 20-by-10 report prepared for the Atlanta Renaissance
Program Policy Board.
"Black-owned companies comprise one of Atlanta's most important resources," Boston says, with
blacks holding just over 80 percent
of the jobs provided by such businesses. "These businesses currently
generate nearly 7,500 jobs—equivalent to 6 percent of the city's black
work force. If their current growth
rate continues, by the year 2010,
these businesses will represent
23,800 jobs—over 14 percent of the
black workforce."
Raising the growth rate will
boost that employment capacity to
34,500, about 20 percent of the city's
projected black labor force, he says.
He believes the goal is conserva-

The Boston File
Born: Sept. 11, 1947, in Jacksonville, Fla.
Education: BS in industrial technology from West Virginia State
College, 1968; MA in economics from Cornell, 1974; Ph.D. in economics from Cornell, 1976.
Personal: Married to Dr. Catherine Ross, a professor of architecture
at Georgia Tech. Two children - Linje, 17, and Shani, 12.
Achievements: State of Georgia Economics Educator of the Year
award, 1990; George C. Griffin Undergraduate Faculty of the Year
award, 1989; Outstanding Undergraduate Professor award, 1988.
Leisure Interests: Collecting fine art by African-American Georgia
artists.
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five enough to be practical and
still provide a significant impact on
the problem of minority joblessness.
More importantly, the success of
20-by-10 could lead to new ways of
handling other poverty-related
issues.
Responsibility for fostering minority-business development rests
with academia, government and
private industry, Boston says.
"I'm not advocating any one
particular policy for growth; I am
advocating a commitment to the
target," he says. "Then we can
work through the policies that will
allow us to fulfill that commitment."
Still, Boston says, some government policies are noteworthy for
their positive impact on the growth
of black-owned businesses.
In particular, Atlanta's long-time
commitment to the Equal Business
Opportunity Program has supported diversification from the
retail and personal-service enterprises that often typify minority
business.
"With affirmative action under
attack, such programs may not be
around in the future," Boston notes.
"We may need additional efforts,
mainly in terms of non-minority
businesses forming strategic alliances with minority-owned businesses, as well as minority businesses
forming strategic alliances among
themselves to accelerate growth
and access private-sector markets."
To illustrate, Boston cites the
announced merger of Citizens Trust
and First Southern Bank.
"This has created the fifth-largest black-owned bank in the
country, giving it the assets and
financial base to continue to grow,"
he explains. "That's the most radical form of alliance, but it's part of

PROFILE

the spectrum of alliances that has to
take place in order for these businesses to continue growing."
On the academic side, Boston
believes universities can help develop risk-taking and businessmanagement skills that nourish the
most effective strategy of all—
entrepreneurship.
As director of the Dupree Center
Program for African-American
Entrepreneurship at Tech, Boston is
developing a curriculum that draws
upon one of the Institute's greatest
strengths—producing graduates
who start their own companies.
"A new class of black entrepreneurs is emerging," Boston says.
"These entrepreneurs are welleducated, young, have managerial
and executive experience, and operate in more diversified, fast-growing industries. Their businesses and
backgrounds are very different
from the entrepreneurs of two decades ago."
Although his 20-by-10 prototype
is tailored for the city of
Atlanta, the concept has received
national exposure through Black
Enterprise magazine, and Boston
hopes it will be adopted as a
national goal.
"Making 20-by-10 a national
commitment not only addresses the
broader social issue; there are other
far-reaching, tangible gains as
well," he says. "The ongoing abandonment of the inner city by many
businesses has aggravated a range
of economic problems that reach
well beyond the city limits to affect
the entire region. If we can create a
new set of companies to take up the
slack, then we all win." GT
Gary Goettling is a freelance business
and technology writer in Atlanta.

Economics Professor Thomas "Danny" Boston develops strategy to aid black workforce.
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PICTURE PERFECT

It's abird, it's a plane...

It's the Rambiin' Wreck
The Rambiin' Wreck goes airborne as the Georgia
Tech entry in the first ever Aviation Olympics—a
6,000-mile race from Reykjavik, Iceland, to Izmir, Turkey,
held in September. The plane, a Piper Malibu piloted
and owned by alumni Larry and Cathy Lee, featured
special electronic equipment developed by a team of
15 Georgia Tech students and even included e-mail.

Photo by Sue Clites
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The Official Georgia Tech
Alumni Association Arch Clock
The Georgia Tech Alumni
Association invites you to acquire
this beautifully crafted, German
quartz movement timepiece.
This charming arch clock is made
of solid hardwood with a rich
rosewood finish, accented with
polished, brass-finished base
and trim.
Featuring the Institute Seal in 22K
gold-finished emblem recreated in
precise, three-dimensional detail
and fixed to the clock.
Available for a limited time only.
Convenient, interest-free
monthly installment plan.
Your satisfaction is guaranteed.
For faster service, credit card orders may be
placed weekdays from 9 a.m. to 8 p.m. and
Saturdays f r o m 9 a.m. to 4 p.m. ( C e n t r a l T i m e ) .

Telephone toll-free 1-800-523-0124
and request O p e r a t o r 862SB.

'PersonalReservation form
I PREFER TO PAY AS FOLLOWS:

Mail orders to:
GEORGIA TECH ALUMNI ASSOCIATION
P.O. Box 18430
Memphis, TN 38181-0430

•

(GET-ARC) Georgia Tech Alumni Association
Qty.
Arch Clock(s) at $89.95*, plus $8.50 for handling and insured shipping charge per clock.
*On shipments to IL, MN, TN, orTX, please add applicable sales tax to your total order.

ENCLOSED IS MY INITIAL INSTALLMENT of $29.98 for each Arch
Clock, payable by check or credit card (information provided below),
plus shipping and handling charge of $8.50 per clock. I agree to pay
the balance due in 2 monthly installments of $29.98 for each clock.**
(On shipments to IL, MN, TN, or TX, please add applicable sales tax
to your total order.)

•

IN FULL BY CHECK. Enclosed please find my check or money order
for the full amount due, made payable to "Official Georgia Tech
Arch Clock."

Purchaser's Name

•

IN FULL BY CREDIT CARD. Following shipment of my Arch
Clock(s), please charge the full amount due to my credit card as
indicated below.

Please accept my reservation for

Street Address

Credit Card Information:

City

State

Zip

•

V'SA

•

Full Account Number:

Expiration Date:
Mo.

Daytime Phone (

)

Yr.

•

-

If "ship to" address is different from above, please attach shipping address to order form.

Note: If inventory has been exhausted by the time your order is
placed, you will be notified by telephone. Your earliest consideration
is urged. Please allow 4 to 6 weeks for delivery.

Signature:
_
"All orders are subject to acceptance. There is no finance charge on the monthly
payment plan. The amount of payments (total sales price) is equal to the single
payment price. If purchaser fails to pay any portion of the total payments scheduled,
the entire balance shall become due immediately at the election of the Arch Clock
distributor, Wayneco Enterprises.
Operator No. 862SB

GeorgiaTech
Georgia Tech Alumni Association
Atlanta, GA 30332-0175

The Official
Georgia Tech Lamp
A classic solid brass and solid marble
table lamp. Featuring a richly detailed recreation of the Official University Seal in
gold on a black parchment shade. Hand
polished and hand assembled of the
finest solid brass and solid marble.
You can also have your lamp
personalized with an engraved brass
plate affixed to the marble base. Similar
lamps retail for twice our original issue
price of $159.00.
Of course, you must be completely
satisfied with the quality of your lamp or
you may return it within fifteen days for
exchange or refund. The Official Georgia
Tech Lamp is certain to be a useful and
treasured possession for years to come.
Issue price: $159.00
plus $8.00 for shipping and handling.
Include $20.00 for personalization.

Symbolizing a tradition of excellence for the home or office.
Solid Marble; Ht. 22"; Wt. 8 lbs.; Solid Brass
NOTE: All orders received prior to December 10 will be guaranteed Christmas delivery.

To order by America Express,
MasterCard, or Visa, please call toll free
1-800-346-2884. All callers should
request Operator 711GT. Calls are
accepted weekdays from 8:30 a.m. to
6:00 p.m. (eastern time). To order by
mail, write to: Sirrica, LTD., P.O. Box
3345, Wilson, NC 27893 and include
check or money order made payable to
Sirrica, LTD. Credit card orders may also
be sent by mail - please include full
account number and expiration date.

