




Although he's clearly a big,picture 

person, Smnrr also can focus on the every, 

day problems that groundbreaking tech, 

nology cnn sol\'e. f-lis ability to clistill a 

dream into a practical application reflecu 

both the progress of technology and the 

evolution of his own interests. As o. child 

in Columbia, Smarr clevelopecl his fascina, 

tion with technology as he workccl sicle 

by side with his grandfather, an inventor. 

The youngster was fascinatecl hy seem, 

ingly impossible problen1s, ancl by the 

time college rolled arouncl he was investi, 

gating mysteries such as black holes. At 

_eo,__.,.. ...... -.. 

fromantarlyagt,Smorrhasbttnfiguringout 

how 10 mukt tht world spin u lit/It Justtr. Ht 

crtultdthiscorouselin/irslgrodt. 

Mizzou he earned bachelor's and master's 

dt-grees in physics in the same year. He 

then earned two more degrees, a master's 

at Stanford Uni\'Crsity and 11 doctorate at 

the University of Texas at Austin. f-le 

remains tied to Columbia through his 

father, mother and two brothers there. 

A world-renowned astrophysicist, 

Smarr not only has million,dollar ideas, 

but he also has garnered the means to 

pursue them. As a professor of computer 

science and engineering nt the University 

ofCnlifornia, San Diego, Smnrr wrote 11 

proposnl in 200 I thnt \\fOn 11 $ I 00 million 

state grant to explore the impact of 

Internet technologies on society. The 
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awnrcl provided the capital for the two 

buil,lings (nt UC-San Diego nnd UC, 

lrviue) for the California lustitute for 

Information Technolo<;y ancl 

Tclecommunicntions, Cnl,(1T)2 for short, 

which Smarr directs. He lecl the institute 

to raise an aclclitional $200 million in pri, 

vate and campus funding and organized a 

cross,disciplinnry team of200 faculty 

members from various universities and 30 

companies, inclucling IBM, Sun 

Microsystems nnd Microsoft. 

One of the institute's major tasks is to 

study how tl1e wireless Internet might be 

spread throughout the physical world to 

improve the c1uality of life, particularly 

for Californians. ··The Internet is going to 

permeate everything, nnd people don't 

quite see this coming yet,·· Smarr says. 

REWIRING WITHOUT WIRES 

IN ONE OP HIS PROJECTS FOR THE NE\\ 

Internet, Smarr·s researchers plan to 

place sensors inside automobiles, 

reservoirs and even human bodies. The 

sensors will transmit critical data to mas, 

sive dntabases, which scientists will use 

to predict what could happen to society if 

variables change. For exnmple, in the 

emerging field of intelligent transporta, 

tion. they are studying cameras, micro, 

phones and proximity detectors placed in 

cars to create "smart roads" that could 

self-regulate traffic flows in congcstecl 

arens. In such a future, when an acciclem 

occurs on one freeway in Los Angeles, the 

wireless network would alert drivers to 

alternative routes. 

The environment and civil infrastruc, 

ture also are well-suited to wireless inter, 

vention. In fact, the new Internet will be 

powerful enough to simulate the entire 

California water system. Residents of 

major cities such as San Francisco and 

Los Angeles, who depend on the state ·s 

alpine rescn·oirs for water, will rest easier 

when engineers cau pre<lict the hnrmful 

effects of changes such as global warming 

or development near a water source. 

Smarr also expects Cal-(IT) 2 to help 

authorities experiment with information 

illlOI 

technology to help mnnngc other natural 

resources, presen·e nnd restore ecosys, 

terns, ancl respond to environmental 

disasters. 

Some of the most promising inn ova, 

tions will involve the human body itself, 

as doctors combine advances in personal, 

izcd or genomic medicine with digitally 

enabled delivery of health care services. 

Patients at risk of cardiac arrest or other 

medical emergencies will wenr tiny 

biosensors that alert doctors of eomplica, 

tions. The technology could help doctors 

administer treatments more c1uickly and 

accurately and, in turn, save more lives. 

Smarr has surmounted huge challenges 

before. In the 1970s, America rcscn'ed its 

fastest computers for running bomb 

codes; Smarr and other scientists could 

only ask for off,hours use of the 

machines. To run his numerical expcri, 

mcnts, Smarr spem frenzied summers at 

Lawrence Livermore Labs in California 

or hopped on a plane toa German lab~ 

both poor ahcrnntivcs to full,time super, 

computer access. 

DEVELOPING THE INTERNET 

IN 1979, S~!ARR JOINED THI! FACULTY 

at the University of Illinois at 

Urbana,Champaign. He was deter, 

mined tosol\·e computing problems for 

himself nnd his peers. In the early 1980s, 

he sent an unsolicited proposal to the 

National Science Foundation to create a 

new nntionnl information infrastructure 

that .. vould enhance both academic 

research and inclustrial competitiveness. 

Smarr imaginccl that researchers in disci, 

plincs from engineering to drug design 

would take great strides forward if they 

could harness the power of emerging 

supercomputer technology and remote 

networking. Smarr"s proposal was so 

compelling that the NSF awarded 50 

million, a sum few researchers receive in 

their whole careers, to create the 

National Center for Supercomputing 

Applications (NCSA ). 

The supercomputing project launched 

in 1985 with Smarr at the helm. "The 
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major task in starting NCSA was to pull 

together not only the program, but also 

industry participation," recalls Erich 

Bloch, president of the Washington 

Advisory Group and a former director of 

the National Science Foundation. "That 

was exceptional, given Smarr's back­

ground. Not all academics arc able to 

bridge that gap." 

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. Smo.rr's cen­

ter hired dozens of bright uudergraduo.te 

and gro.duo.te students to work on new 

Internet software ideas. One of them wo.s 

entrepreneur Marc Andreessen, who 

started Nctsc::ipe ::after working at 

Smarr's center ::at the University of 

Illinois on browser technology called 

NCSAMos::aic. 

Despite the fin::ancial success of several 

supercomputing center spinoffs, Smo.rr 

hasn't been tcmptecl to join his former 

students in the business world. "I believe 

that universities ha\'e a unic1uc role in 

society," he says. "They arc constantly 

rene•Ning the human resource where 

ideo.s come from." For Smarr, the privo.te 

sector requires a focus too narrow to be 

much fun. He'd rather foster big ideas. 

Case in puint: To further his vision of 

an advanced communications infrastruc, 

turc, Smarr formed an alliance of 50 uni, 

vcrsitics and businesses that has worked 

since 1997 to design o. grid connecting 

supercomputers, scicntific instruments, 

large databases ancl research tean1s. 

Po.rticipants now use the grid for a \'llri­

ety of projects, from monitoring the 

water quality in the Chesapeake Day to 

designing new carth-mo\·ing machines. 

PASSION AND REASON 

A GENUINE AND DEEl'•kOOTEO PAS· 

sion for science drives Smarr to 

continue his work. Hut he is also 

one of a small group of scientists arouncl 

the world who is concerned about the 
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implications of unchecked technology 

development. He fears o. perfect storm 

may be brewing on the horizon as the cur, 

rents of cutting-eclge research in tclccom, 

munications, biology and nanotechnology 

(the building of atomic,scale structures) 

begin to collide. "The convergence of 

these forces is clccp stuff," he ""'Urns. 

"I BELIEVE THAT UNIVERSITIES 

HAYE A UNIQUE ROLE IN SOCIETY. 

THEY ARE CONSTANTLY 

RENEWING THE HUMAN RESOURCE 

WHIERIE IDEAS COME FROM." 

The do.y may not be far off whcn 

robots will gain intelligence capabilities 

more powerful than the human mind; the 

re-engineering of life forms will become 

commonplace; and society will be con­

nected through a pervasive, wireless 

supercomputing infrastructure. Such 

advancements might allow humo.nkind to 

eradicate diseases or reintroduce extinct 

species. On the other extreme, they might 

also prove life,threatening if, for instance, 

genetically altered vin1scs that arc 

immune to traditional \'Uccines create 

global epidcmics. 

At a minimum, Smarr suggests the 

coming wave of scientific discovery will 

challenge our existing socio.I, economic 

and palitical systems. Already the 

Internet is being used by terrorists to plan 

attacks and by the \\~st to counter them. 

\Ve arc seeing in Iraq and Afghanistan the 

emergence of a new \varfare in which 

robots and chemical and biological agents 

arc putcntial weapuns. Smo.rr wants intel, 

ligcnt people to pay atte11tion. 

In a letter to the editor of \Vi red maga­

zine in 2000, Smarr wrote, "I was one of 

the national organizers of the nuclear \\'Ur 

education movement in the early 1980s 

and understand what is involved in trying 

to get society to look at unpleasant but 

imminent clangers." To discuss those clan­

gers, he proposed a global summit. similar 

to one in Asilomar, Calif., in 1975, when 

molecular biologists gathcrecl to talk 

through the clangers of recombinant 

KlllOI 

A/ttr r«eiYing a $50 million grant proposo/ from 

Smorr in 1984, the Notional Scienu foundation 

funded lhe Nolionol Centtr for Supercomputing 

Applications. Htre, o/ttr o long nigh/ of wort, 

Smorr sils atop the fivt-yeo, renewol g,ont, which 

was funded for $113 million. 

DNA. Smarr concluded: "The odds of 

something going really wrong were very 

remote o.nd the cost of containment wry 

great, but because the sdentists took the 

trouble to have the discussion and exhibit 

self-restraint, the public gained confidcncc 

in them, and the field ho.s flourished." 

Still, Smarr remains mostly optimistic 

about the putential of Cal,(1T)2 to 

encourage a healthy dialogue about the 

impact of technology on society. He has 

pro\·cn himself one of few technology 

experts who can wo.lk the middle ground 

comfortably; he acknowledges the risks 

of innovation while simultaneously chart• 

ing a path to realize the benefits. If in the 

near future our lives become even a little 

bit safer and more enjoyable through the 

use of advo.nccd wireless Internet tech, 

nology, then Smarr will have succeeded in 

the next phase of his career. • 

About the auihor: Niklii Qoih /toi 

(11iM1.1' agothitoi.com) is a free-la11ce 

writer living i11 Sa11 Francisco. 
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