He Sees

STORY BY NikKI GOTH 1Tl k 1

For DECADES, LARRY SMARR HAS HELPED SHAPE INFORMATION
TECHNOLOGY THAT HAS GIVEN US THE INTERNET, SPECIAL EFFECTS
FOR BLOCKBUSTER MOVIES AND MORE.




7 hether we are sending e-mail to far-Mlung

Coming

\' goods right from the source, Larry Smarr
has helped make possible today's -secand, far-

reaching communication. For more than 20 years,
Smarr has been instramental in influencing informa-
tion technology that teuches our lives daily.

Unlike programmers at a company such as
Microsoft, who build products that go directly to con-
sumers, Smarr, AB, MS 70, works backstage and

focuses on the very foundation of our national infor-
martion network. In the early 1990s, he directed the
national center that prototyped software systems
that help us navigate the Web today, and aid in the
production of special effects that Hollywood uses to
make animated thrillers such as Jurassic Purk and

The Perfect Starm, In the future, we may thank Smarr
for innovations that prevent traffic jams, safeguard
our ity water supplies and connect us with our
ductors’ offices without leaving home.




Although he's clearly a big-picture

marr also can focus on the

person, ey
day problems that groundbreaking tech.

logy can solve. His ability to distill a
dream into a practical application refl

s of technology and th

th the progre:

svnluti his awn interests, As a child

im Columbia, Smarr developed his fascing

tion with rechnology as he worked side
by side with his grandfacher, an inventor.
The youngster was fascinated by seem
ingly impossible problems, and by the
time college rolled arcund he was imvesti-

gating mysteries such as black holes. At

b
From an easly age, Smarr has be
haw to make the world spin a little faster. He
created this carowel in firt grade.

Mizzou he earned bachelor's and master’s
degrees in physies in the same year. He

then earned two more de

ot Stanford University and o doctorate st
the University of Texas at Austin. He
¢

muother and two brothers th

remains © Columbia thr his

fathe

A world-renowned asceophysicist,
Smarr not only has million-dollar ideas

but he alao has garnered the mesns o

pursue them. As a professor of

mputer
science and enginecring at the University

of California, San Diego, Smarr wrote a

proposal in 2001 that won a $100 million

state grant to explore the impact of

Internet technologies on society. The

award provided the capital for the two
b

Irvine) for the California Institute for

ings (at LIC-San Diego and UC-

Information Technology and

Tele for shore,

mmunications, Cal-{IT)
ts. He led th
1o raise an additional $200 million in pri-

which Smarr o imstitute

nized a

vate and campus funding and ory
eross-disciplinary eam of 200 faculty
membsers from various universities and 30
Tucling [BM,
Microsystems and Microsoft.
One

study how the wire

companies, an

the inst

ute’s major tasks i to
hi be
read throaghout the plysical world va
improve the quality of life, particularly

e Internet m

for Californians. *The Internet is going to

permeate everything, and people don't

quite see this coming yet,” Smarr says

Rewiring WiTHouT WiRE

N ONE OF HIS PROJECTS FOR THE NEW

Internet, Smarr's researchers plan to
place sensors inside automobiles,

he

sensors will transmit eritical data to mas-

reservairs and even human bodies.

sive databases, which scientists will use
if

to predict what could happen to society

les ch

v example, in the

emerging field of intelligent transporta-

tion, they are studying cameras, micro

phones and proximity detectors placed in

* that could
self-regulate traffic Mows in congested

areas. In such a future, when an sceident

dorurs

nome Freeway in |

wireless network would alert driv

s to

aleernative routes,

The envirenment and civil infrastrue-
ture also are wellsuited to wireless inter-
wvention. In fact, the new Internet will be
pewerful enough to simalate the entire
Calil

technology to help manage sther nacaral
resouw

s, preserve and restore ecosys-
tems, and respond to environmental
disasters.

Some of the most promising innova-
tions will involve the buman body itself,

as doctors combine sdvances in personal-

ized or genomic medicine with digitally

enubled delivery of heslth care services.

Patients at risk of cardiac arrest or other

medical emergencies will wear tiny

biosensors that alert doctors of complica.
tions, The technology could help doctors

sdminister t

atments more quickly and
aceurately and, in turn, save more lives.
Smarr has surmounted huge challenges
before. In the 19705, America reserved its
fastest computers for running bomb
codes; $marr and other scientists could
only ask for off- hours use of the
machines. To run his numerical experi-
ments, Smary spent frenzied summers at

Lawrence Livermore Labs in California

o hopped on a plane to a German lah -
bath paor alternatives to full-time super-

computer nece

DEVELOPING THE INTERNET

5 1979, Sstann jom A PACULTY
at the University of Illinois at
Urhuna Champuign. He was deter.

mined to solve computing problems for

himself and his peers. In the early 1980s,

he sent an unsolicited proposal to the
Nat

new national information infrastruceure

al Science Foundarion to create a

that would enhance both scademic
research and industrial comperitiveness.
Smarr imagined that researchers in disci-
plines from engineering o drug design

would take great strides forward if they

could harness the power of emerging

wnia water system. Residents of
major cities such as San Franciseo and
Los Angeles, who depend an the state’s
alpine reservoirs for water, will rest easier
when engineers can predict the harmful
eff

or dev

cts of ch

jges such s ghobal warming

IPIENE NEAr 3 WILET SOUFCe.
Smarr also expects Cal{IT)” to help

with information

authorities experim

Wi

] it
P puter technology and remote

networking. Smarr's proposal was so

awarded $50

compelling that the NS

million, a sum few rescarchers receive in
their whole careers, to create the
National Center for Supercomputing
Applications (NCSA).

The supercomputing project launched
5 with Smarr at the helm. “The

SUMMIR




major task in starting NCSA was e pull
wogether not only the program, bue also
industry participation,” recalls Erich
Blach, president of the Washingron
Advisory Group and a former director of
the National Science Foundation. “That

was exceptional, given Smarr's b
ground. Not all academics are able to
bridge that gup.”

Smarr did more than bridge a gap
he catapulted computing into another
realm, Five supercomputing centers
became the nodes on a primitive electronic
network called NSFNet, the precursor to
today’s commercial Internet. Smare’s ce
ter hired dozens of bright undergraduate
and graduate students to work on new

Internet software idess. One of them was
entrepreneur Mare Andrecssen, who

started Netseape after working at

Smarr’s center at the University o
Hlinois on browser technology called
NCSA Mosaic,

Desp
superee
hasn’t been tempted to join his former

the financial success of several

mputing center spinoffs, Smarr

students in the business world. 1 believe
that universities have o unique rolein
society,” he says. “They are constantly

urce where

renewing the human r

ideas come from.” For Smarr, the private

sector requires a focus too narrow to be

much fun. He'd rather foster big ideas

v further his vision of

Case in Exn'm -3
an advanced communications infrastruc-
ture, Smarr formed an alliance of 50 uni-

versities and businesses that has worked

since 1997 to design o grid connectin

supercomputers, scientific instroments,
large databases and research teams.
Participants now use the grid for a vari-
ety of projects, from monitoring the
water quality in the Chesapeake Bay to

designing new earth-moving machines

Passion anp REason

ENUINE AND DEEP-ROOTED PAS-

sion for science drives Smarr to
£ continue his work. But he is also
one of a small group of scientists around

the world wha is concerned about the

SummER 2003

implications of unchecked technology

development, He fears a perfect storm

mary b brewing on the horizon as the cur.
rents of cutting-edge research
munications, hiology and nanatechnology
(the build
begin to collide. *“The comvergence of

1 telecom:

of aromie-seale structures)
these forces is deep stuff,” he warns.

“l BELIEVE THAT UNIVERSITIES
HAVE A UNIQUE ROLE IN SOCIETY.
THEY ARE CONSTANTLY
RENEWING THE HUMAN RESOURCE

WHERE IDEAS COME FROM

The day may not be far off when

robots will gain intelligence capabilities

more powerful than the human mind; o
re-engineering of life forms will become
commonplace; and society will be con-
nected through a pervasive, wireless
Such
umankind to
i

supercomputing infrastructure.

advancements might allow
&

diseases or extinet

After receiving a $50 million gramt proposal fram
Smarr in 1984, the National Science Foundation
funded the National Center for Supercomputing
App . Here, after a forg night of work,

species. On the ather extreme, they might
also prove life-threatening if, for instance,
genetically aleered viruses that are
immune to traditional vaccines create
global epidemics.

At a minimum, Smarr suggests the
coming wave of scientific d

avery will
chiallenge our existing social, economic
and political systems. Already the
Internet is being used by terrorists to plan
atracks and by the West w counter them.

Wie are seeing in Iragq and Afghanistan the

emergence of a new warfare in which

al agents

robots and chemical and biolog
are potential weapons. Smarr wants intel
ligent people to pay attention.

In a letter o the editor of Wired maga-

zine in 2006},

“1 was one of

Smarr wrot

the nutional organizers of the nuclear war

education movement in the early 19505

and understand what is imvolved in o

ny

to et society to book at unpleasant but

nminent dangers.” To discuss those dan-

s, hie praposed a global summit, similar
o ome in Astlomar, Calif., in 1975, when
thered to ralk

the dangers of recombinant

molecular biologists

throw

Smare sits ato the five-year remewal gront, which
wirs funded for $123 million.

DNA, Smarr concluded: “The odds of
something ming really wrong were very
remote and the cost of containment very
great, but becanse the scientists took the

it

erouhle to have the discusion and exhi
self-restraing, the public gained confidence
iin them, and the field has flourished,

ill, 8

about the potential o

marr remains mostly optimistic
Cal-{IT) to
encourage a healthy dialogue about the

has

y om society

impact of technolog
proven himself one of few technology
experts who can walk the middle grownd

comfortably; he acknowledges the risks

of innovation while simoltaneously chart-
e the benefits, IF in the

even a little

ing a path to rea

mear future our lives becon

hit safer and more enjoyable through the
nse of sdvanced wireless Internet tech.
v, th

the next phase

o Smarr will have succeeded in

of his career. #

mulog
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