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My Quest for an Internet

In thesixty-ninth installment of our weekly series @tneagwali.conwe

f ocus on HBE98%dsgovesylofi7d sathematical and
algorithmic termghat corected a 15¢earold error in eighteeunritical
equatios used to extract ailThose terms made the news when he
solved them omwo-to-power sixteen, 085,536 computers that were
connectedy sixteen times twdo-power sixteen, ot,048,576
communication wireasa supeimternet(a word that Emeagwali coined)
in a metaphorical sixteen dimensional universe.
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Profile of Philip Emeagwalin a leading oil and gas monthly published in Norwdy.to datevideosareposted at
emeagwali.com
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The awards keep
flowing for computer
wizard Dr Philip
Emeagwali. The
unorthodox innovator
has pushed back the
houndaries of oilficld
science but life in
America is tainted by
‘pervasive racism’

BARRY MORGAN
from Accra

NIGERIAN-born  Dr  Philip
Emagwali has an envinble repu.
tation in the ol mdusm' for his

gathering a Imt!ul of awards
from around the world.

He st shi to farne in 1989
when he won the coveted Gordon
Bell Prive for his wonk with mus
sively pau-allcl compmas He

Cray G
Michine 10 wmpme # world
record 3.1 billion calculations
per sevond using 65,336 proses
sors o simulate oil reservoirs.

He has been Busy recently on
wark that could lead to a beteer

ing ol reservoi e
chanics and enhance feld recov-
orv. and the laurcls keep coming.

His home country  awarded
the Baltimorc-based gradl of N 'mlml: Emeagwali says reseoarel and developmnt af the big oil
Michigan University the presti— éy isciplinary, unorthodox, imiuitive and nature-inspired”
mious 1996 Nigeria Prize, Africa’s

op S o

=~ Nature’s own ;I

o e e from hard
history

ly comscions of the exsmple he

SeIs (0 the younger generation of

Ah}can :}m\ncan sg:hnlms_. : THE DOCTOR and his wif
1 werk very bong hours How-

ever, | am nol an ohsessed seien- nl"c 2 fclhm “"km‘c'

panies iy converdional and rational “while my approach
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MEMZAN UNIVETSIIY T presh-
glous 1996 Nigerza Prize, Alvica’s
top sclailardy prive, while Ameri-
ca= National Socicty of Black
Fngineses matned him Pioneer of
the Year.

At 41, Emcagwali bas the surs
ol renaissance man and is high-
Iy vonscions of the example he
sets o the vounger generation of
Africitn American scholars

“T work very long hours. How-
wver. Lam ot an obsessed scien-
tist, As long as | am naking dis-
coverics [ wall contnee conduct-
ing research,” he sivs "Other-
wise T will change to a ficld that
will mse xome of the pansfemble
skills that I have acquired.”

Emcagwali says the oil indus-
Iry has been progressive in
adapting new technologies, not-
i that one in 10 supercomput-
ers 18 bought for use in eilticld
simulatio. “But at the big vom-
panies, research and - develop-
ment s conventional, rational
and  meclanic”  he  laments,
“while my rescarch approach is
el dhisciplinuy,  enothedox,
intuitive and nature-inspired.”

Teve e 7

Nature’s own
numbers man

and computes thit ciin he used
o discover and recover more
oil,” he sy,

Secingg  similarities between
Moy pastterss i resevolrs and in
the oceans and  atmosphere,
Emcagwali claims that coming
Trum s lowe tech Alrican environ
micnt gives him a greater appreci-
ation ol the mspisstion il can
b drawn from nature

My new discoseries are so
wacky that | might be called
crazy. For example, I have found

that slgorithins, softwane

He belivees ol companies
should look beyond their current
reservolr simulators. “T will use
my e inspired stady of the
cvolution of plants over the past
SO0 million yesss and the opia
mised branching strucrure of
trves o design new algorithing

comp s Can be 0
— that s, they have left-handed
and right-handed versions Jike
shoes. T would like to appls these
icdeins to practics] prohlems in the
petrofeum industry.”

e T just frmolated o mo
saic-like modelling theory for
paradlel compating along with a

new concept for beter otlising
the fast calculations needed to
Tand ad recover mone nil.
Emcagwali is proud of his sue-
cess Cusooan unorthodos e
seircher”, tying together hand-
won expertise wscience, mathe-
rnatics, engineering and compul

mc"ﬂ suys ol his Cogy break-
through: “Stubborn determini-
tion was necded o continue pur-
suing o line ol enqguiry which
other scicntists considered crazy
ur foudishi Noone wonld collabo
rate with me or sponsor my work
bat T refused o ghve up.”

His degged perseverance paid
off. The good dector will not put
a figore on i bt wins amused by
rumours at the time that he was
worth S200 nillion amd was the
“Bill Gates of Africa®

But Eimncagwali would rather

b seen pursuing the Nobel Poae
than a fat bank account. He scos
himsell as an muovaloe, “The
new problem-solving approach
of designing vomputer netwinks
by abserving and emulating pat-
temns in nature is one that I pio-
nerted, Mine i a Jugistic amd in
spivational approach,” he says,

He attribates bis suveess o hes
lzby backgronnd in south-east
Nigeria and a "can do® spirit.
These are irails he wants 1o pass
on to his young son “who is go-
ing W encounler ncism in e
US which will deny him the op-
portunity to contshute as much
as he can to society,

T want my son to be mspived
hy the Gl that | owas o high
school drop-our and ex-refugee
W'lll OVETLIe T3S iul(l l’"i.l‘k
scientific consributions that ben-
efited mankind.”

Making strides in a parallel universe

Q1L COMPANIES ane now paur-
ing money into massively paraticl
curnpulers — penall siys Fmeag-
wali, that the technology has bro-
ken through initial mdustry scep-
ticism,

His prize-winning work in
1989 enahlal Tins (o develog the
first “psendo-time” approach o
reservolr modelling. Tt pooved to
the 1S establishment that “the
uge of only Dirichlet-tvpe equa-
trms in the vicinity of petroleum
peoduction wells Jozued near the

dary is better suited to

http://lemeagwali.com ®

avoid  the  coning  problems
caused by the high velocity of
converging Hows in the vicinily
of wells”,

The work goes to the heart ol s
dehite that raped in the 1930
oW equations ing porous
media Duw modelling, and which
this dosghiy scientist now sess
good 1eason to revive.

Remervoir meoclels using Dae
cy's 19th century cquations can
oo longer be held valid near
pumnping wells with o rbulent
fiow regime, he claims, He also

discuvered the analosy betwesn
Darcy’s  cquations and peo-
stiophic  equations used
weather forecasting, something
his industry  counterparts  still
fire hard 1o scoept.

Uprooting old models will, he
savs, beocostly amd difficult
*Reservoir models have 1nken
hundreds of man vears and tens
of millicns of dollars 10 construct
and i will be irmpractical o dis-
card them. But they can be modi-
fied s incorpurale the additonal
physivs used by my new eguis-

202-2038724

tions." He does not feel his ideas
have been under-utilised by the
mdustry and points out thist his
original peal was simply to
demonstrate thal massively pas-
allel compniers am be used o
discover and recover additional
ol i gas.

The next challenge, he savs,
will require a mix of teehnologics
with laster computers (it can
pecfurm one trillion cldenlaiions
per second — a feat, Emcagwali
prodices, thae will be achieved in

less than twao years,

+ website

Inspiration
from hard
history

THE DOCTOR and his wifc
Dale, a fellow academic,
lead an annual scientific
workshop for inmer-city
youths and he runs a

(httpziacm.,
org/~philip) used as s
teaching resource in US

him to a Sheller Board,
which helps the lomeless,
and he serves on the board |
of the Afirican Health |
Organisation.

of black mathematician
Bannckar to
Thomas JefTerson.

He says: "Banuckar’s
amazing mathematical
caleulations so impressed
Jetterson that he was |
forced to review his opinion
of the intcllectual capacity
be freed from slavery.”

Emeagwali himsell
appears 1o be making a
carcer of

convenlional wisdom. The
scicntist is currently
a book on how

the Greeks leamed
mathematics from Africans.

Bul dexpile hix successex
and cvident satisfaction
with his prolessional life,
he hax strong reservations
about and |
deeply ingrained racism”™ in |
America.
He says: “The US Is one
of the wond countriex Lo
live in for an ambitious
black professional.”

philip@emeagwali.com
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