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Africa Can Leapfrog
Into the Information Age

by Philip Emeagwali

Seventeen African nat ions celebrated the 50 - anniversary
of post -colonial rule in 2010. What lesson did Africa learn
from its years of colonization? The answer is that nations
that control critical technologies rule those that purchase
them .

Consider the invention of the co mpass, the key
technology that made it possible to sail across the

Atlantic Ocean 3 from Europe to Africa to America 3
which, in turn, spawned the Atlantic slave trade that
began in Africa on August 8, 1444. That trade was more
devastating than the Arab slave trade that predated it by
a thousand years.

That slave trade covered four continents and lasted four
centuries. It began with the invention and control of one
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critical compass technology, which, in tum,  led to one in
five Africans resettling in the Amer icas. It resulted in 200
million Africans 2 uprooted to the Americas 3 losing their
language, culture, and identity.

It was Britain's superior maritime technology that

enabled it to colonize one quarter of the world . A century
ago, the Union Jack ® shadow reached across every
single time zone on the planet , giving rise to the saying,
"The sun never sets on the British Empire .°

Before the compass was invented, Timbuktu (Mali) was

as developed as Paris. Ten centuries before Christopher
Columbus set sail for th e Americas, Timbuktu was ahead
of New York and on a par with London in terms of
intellectual capital. Timbuktu loomed large in the
European imagination as one of the most mysterious

and remote places on Earth. An ancient West African
proverb puts it in per spective :

"Salt comes from the north, gold from the south, and
silver from the country of the white man, but the
word of God and the treasures of truth are found

only in Timbuktu .
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Ti mbukt u®s downfall was that i1t f
technologies n eeded to defend itself against Moroccan

invaders and to sail to Europe and the Americas. Hence

it lost its treasures of wisdom and America, once behind

Timbuktu, is now the motherland of technology.

Ironically, science and technology are the gifts of anc  ient
Africa to our modern world. The first technologist known

by name was an African called Imhotep. He is

considered the father of medicine. The  first

mathematic ian to be known by name, Ahmes, was also

an African. Ahmes authored a mathematics textbook
3,700 years ago. Yet, an alien at a modern day science
conference would think the re are no blacks on our

planet.

The rise and fall of Timbuktu holds an important lesson

for modern Africa : Men and women of wisdom are

shining torch es in our darkness ; they are the torches that

will guide us out of our ignorance. This was stated in

different ways by the greatest intellectual giants Africa

has produced. Nnamdi Azikiwe declared : ~ Show the |
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and the peopl e wKwhanhe Nkrunrald sdidh e way .

"Socialism with out science is void."

Technology will allow Africa to do more with less, and to
do so without depleting its natural resources. The future

is for us to create ; but first we must outline our vision. The
revenues of the future will be derived through the
technological innovation of present generations. Africa
must innovate or Africa will perish.

| say, "Democracy without technology is void."  Looking
forward to another 50 years of democratic Africa , | see
the cellular phone, the computer, and the internet

enabling Africa to replace selection with election. | see
the internet enabling citizens to become reporters  and
thereby decentralizing the media. | see technology
enabling freedom of the press and democracy in Africa. |
see Africa rising to great heights, not because of its
natural resources , but because of its unsurpassed
technological knowledge and the wisdom of its people.

When Africa®s natur al resources
must make the transition to a technology -based

economy. A long time ago, a man asked his children,
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I f you had a choice between t|
a bag of gold, which would you

In human history, a nation that is second to none in
technology is second to none in econom Y. The seed s for
the wealth of tomorrow are the discoveries, inventions
and innovations 3 the new clays of wisdom 3 made
today . Africans can make Africa 2 and the world 3 a
better place by using technology to leapfrog Africa into
the Information Age.

Philip Emeagwali wasdescribedas one of the great mi nds of
I nformati on Age° by BilCliner U. S. President
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Philip Emeagwali [emeagwali.com ]
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2 Part 50f 5
by Philip Emeagwali

Excerptf r om Ni g eannivargy ledu@e at the Embassy of Nig eria,
Paris.

Lecture video and audio are posted at
http://www.youtube.com/watch?v=mxU -izhbEWI

and emeagwali.com .

Nigeria has approximately a 50 -year supply of oil if no
new oil is found. In a world without oil, the cutlass will
replace the farm tractor. We know most oilfields have
been discovered and that oil exists in limited quantities.
We know that oil wells dry up after 50 years. Rather than
debate the exact year when Nigeria will run out of oil, |
prefer to imagine we've already run out. The arrival of
that day is as certain as the death of the Oloibiri oil well.

If Nigeria's oil well number one is empty and abandoned,
what will be the fate of its oil well number one thousand?
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It may come sooner than any of us expect. Our heirs will
thank or curse us for the amount of oil we leave for them.

Scientific discoveries lead to technological inventions
and are the foundations of knowledge: the knowledge
that must precede the development of new products,
services, industries, jobs, and new wealth.

In human history, technological development and

economic growth have gone hand -in-hand. A nation that
is second to none in science is second to none in
economi ¢ power. The grand challenge for African
scientists is to make discoveries and inventions that can
be domesticated and diffused into the continent's

economy.

It's innovation and technology that create new products,
which , in turn , create new wealth that a lleviates poverty.
For every ten gallons of oil in our oilfields, only three can
be recovered. My discovery that an internet can solve
physics problems by sending and receiving answers  via
emails is one of the innovative tools, techniques, and
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technologies used to recover maybe one percent of the
remaining seven.

In 1989, while solving one of the 20 grand challenges in
supercomputing, | broke world records in computation
and communication. It garnered international headlines
and |, the mathematical storyte ller, became both the
story and the witness.

| broke those records by reprogramming and reinventing

an internet comprised of 65,000 subcomputers to

compute and send and receive e -mails to and from
65,000 unigue e -mail addresses and to solve 24 million
equations, each restating the laws of physics at a world -
record speed of 3.1 billion calculations per second.

My belief is that a scientist has to be more than a
witness; he or she must be a person of ideas, in constant
search of better rules. There is alwa ys room for better
rules.

| reformulated and reduced Newton's Second Law of
Motion to 18 equations and algorithms, the
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mathematical lyrics of the Earth. My discovery of those
equations and algorithms  was front page news.

One day | received a phone call from an American
mathematician working in Germany  who had read about
my discoveries in the Wall Street Journal in June of 1990.
| explained to him the grand challenge equations |
invented and solved. | said to him:

"At its physicalized core, three of the six
primitive partial differential equations  of
meteorology used to forecast today's weather
are the same as the nine equations | invented
for recovering more oil from oilfields  and are

the same as the Navier -Stokes equations."
EA :
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Philip Emeagwali

emeagwali.com
It was an "aha" moment for him. He bombarded me with

technical questions. | answered:
"They are the same because they emanated
from the Second Law of Motion  of physics.
They're calculus restatements of the Second
Law which, in turn, are restated as the simple
algebraic equation : Force equals Mass times
Acceleration or F=ma.°

He became excited and pleaded with me to give a

lecture in Washington, D.C. on July 8, 1991 at a session
he was chairing at an international congress of applied

m athematicians, held once every four years. The ten
thousand attendees comprised the largest gathering of
the Who's Who in mathematics.

| attended but | was dismayed and said to myself: "The
first mathematics textbook was authored 3,700 years ago
by an African named Ahmes. Yet, an alien at this
conference would think they are no blacks on our

planet.”
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| am often asked to share my visions of the future and to
predict how the internet could be  used to solve Africa's
problems and create new possibilities for its people. My
answer is that the internet will accelerate globalization
even more and transform Africa, and that in the
globalized world of the twenty -second century, there will
be more Afr icans outside Africa than inside. Lagos will
become an international metropolis and Africans will
abandon their traditional clothing, cuisine, and cultural
markers, becoming no more African than the black
American. Many Africans in Africa will have a mixed
racial heritage, like that of Barrack Obama.

While | predict this trend, | also question it. Is it progress
for Africa to lose that which makes it unique? Ironically,
developing a better technology also Europeanizes the
African identity through globaliz ation. A similar historical
example can be found in the invention of the compass,
which made it possible to sail across the Atlantic Ocean.
This spawned the devastating Atlantic slave trade, which
began in Africa on August 8, 1444,
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It covered four contin ents and lasted four centuries. It
forcibly uprooted millions of Africans to the Americas. It
stripped Africans of their language, culture, and identity. It
led to the African diaspora, with one in five Africans
resettling in the Americas.

The future is f or us to create, but first we must outline our
vision. Foot soldiers, not generals, will lead our war

against ignorance. The foot soldiers are our one hundred
million young Nigerian s whose weapon is knowledge.
Their collective intellectual capital willena  ble them to
build a stronger Nigeria using technology.

My 50-year vision for Nigeria to tap into the creativity of
our young people. They have the potential to uplift
humanity. Technology is all around us and we are
constantly inventing and reinventingn  ew tools,
techniques, and technologies. That journey of discovery
to the frontier of science reaffirms humanity's goal to
endlessly search for new knowledge, and to demand
more of itself. Let's do the best we can to make the world
a better place through te chnology.
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Philip Emeagwali has been called a father of
CNN and TIME, and extolled asBACandas gi t al Gi
~one of the great minds of the I nfor ma

President Bill Clinton .
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Philip Emeagwali
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emeagwali.com

OIl Tanks Exhausted , Think Tanks

Needed

3 Part4of5
Can Africa Leapfrog into the Information Age?

By Philip Emeagwali

Excerpt f r om ahiversary leciu® at the Bmbassy of Nigeria,
Paris. Lecture video and audio are posted at
http://www.youtube.com/emeagwali#p/a/u/l/d1lmCiXleezY

and emeagwali.com .

The man with wisdom is a shining torch that sheds light in our darkness and
guides us out of our ignorance. | am often asked: "How do we build a
stronger Nigeria through technological innovation?"

| came across the answer in 1963 sitting on the verandah of our house
along Gbenoba Road, Agbor, Midwest Region. | was s ilently reciting a
guotation on the masthead of the newspaper called the West African Pilot. 1t
read:
~Show the | ight and the people will find
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Because | was nine years old, | did not understand the deep meaning of

those wise words. Inowunder st and the |l ight®° as a metaph
knowl edge, and showing the light®° to mean i
capital, the sum of human knowledge possessed by 6.6 billion men, women,

and children. We find "the way" when we've brought to fruition our dream of

eradicating poverty, discovering the cure for AIDS, and inventing the internet

for email communication.

A long time ago, a man asked his children,
I f you had a choice between the clay of
which would you

choose?°®
~The bag,thebaggfol d
gold,° the naCve
not realizing that wisdom had
the potential to earn them many
more bags of gold in the future.

The wealth of the future will be

derived from developing the

intellectual capital 2 the clay of A circa 2007 photo of Gbenoba Road.

wisdom 3 and the innov ations of This is a circa 2007 photo of Gbenoba Road where | lived

the younger generation to make from mid -1963 to late 1966. We later moved to the
Nigeria stronger. _
nurses quarter of the General Hospital, Agbor. In our
living room parlour, m vy father, James, made me solve

Should Nigeria migrate from oil _ _
100 maths problems an hour  from an arithmetic

to soil, as is often suggested. |

think not. It should leapfrog into textbook published by Longmans . | played soccer along

the Information Age. Nigeria the dusty (then untarred) pathways off this street. My

cannot return to an agricultural classmate, Isaac Omoille, taught me how to ride my
age because the West is being

father ®s Ral ei gh bicycle on
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urbanized, the East is being eroded, and the North is being desertified. A
Nigeria without oil must make the transition to a knowledge -based
economy. Nollywood can redefine 21st century Africa as the continent of
arts and innovation.

If Nigerians have an ave rage of three children per couple, it will become the
world's third most populous nation in 50 years. It will lag behind China and
India, but will have a greater population density.

Where will we find farmland? My grandfather's farmland was located where
Onitsha market now lies. For countless centuries, my Igbo ancestors were
farmers. Sons walked in their father's footsteps, ploughing the same land.
Their life expectancy was about 37 years.

My maternal grand
mother Mrs. Obam
Balonwu ( nee Okudo)
was a farmer. She was
born in Nkwelle Ogidi in
about 1900 and passed
away on December 24,
1966.

This photo was taken at
6C Wilkinson Road,
Onitsha, circa 1955,
during the ceremony of
her initiation into the Ot
Odu (Ivory Society), the
most prominent women
organization in Onitsha.
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Daughters married early, had as many children as they could, and became
young widows. My mother married days after her 14th birthday and gave

birth to me six days after her 15th birthday. She was born in colonial Africa,
where she counted her age on her fingers and toes and by her age  -grade
affiliation.

Yet she had a son who could count the ages of humanity on his
supercomputer, which occupies the space of four tennis courts. Her son's
supercomputer computes and communicates as an internet and sends and
receives answers via e -mails to and from 65,000 sub -computers.

My father and I, followed by my son, broke the tradition of walking in our
ancestors' footsteps. My father was a nurse, and my son and | are computer
scientists. All t hree of us abandoned the soil to work in knowledge  -based
industries.

/1™
Philip Emeagwali
emeagwali.com
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Philip Emeagwali hasbeencalled ~a f at her ofCMVhaad | nt ernet °
TIME, and extoll ed asBABCandi gqist alon@i arft * hley gr e
mi nds of the I nformation ABikCintony f or mer U. S.

22 http://emeagwali.com ® 202-203-8724  philip@emeagwali.com



http://www.emeagwali.com/
http://www.cnn.com/fyi/interactive/specials/bhm/story/black.innovators.html
http://www.time.com/time/2007/blackhistmth/bios/04.html
http://news.bbc.co.uk/2/hi/in_depth/sci_tech/digital_giants/8561413.stm
http://emeagwali.com/video/president-bill-clinton/one-of-the-great-minds-of-the-information-age.wmv

| Speak for Africa ©PHILIP EMEAGWALI

A Nigeria Without Qll

2 Part 30f 5
By Philip Emeagwali

Excerpt f r om ahivesary leciu® at the Bmbassy of Nigeria,
Paris. Lecture video and audio are posted at
http://www.youtube.com/emeagwali#p/a/u/0/1BoefTr] 7Y

and emeagwali.com .

| wish to look back to 1960, and forward to 2060, to share
my thoughts a bout the challenges to, and opportunities
for, building a stronger Nigeria through technology. In the
past 50 years, Nigeria has grown economically stronger
through its use of technology to discover and then

recover petroleum. Fifty years ago, Nigeria had only one
oil well. Fifty years later, that first oil well is empty and
abandoned. Do the math: "How many oil wells will

Nigeria have left in 50 years?"

Empty oil wells are not abstract, intangible things.

They're as concrete as Nigeria's first oil well  : the Oloibiri
well, that now exists only on postcards. \We treat our oll
wells like we treat snails: We take the flesh and leave the
shell. And we leave the shell for our children, and they
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leave it for their children, who will earn income by
converting it in to a tourist attraction.

Fifty-year-old oil wells are drying up everywhere, from
Nigeria to Saudi Arabia to Russia. Perhaps in 50 years,
Nigeria will no longer be one of the twelve members of
the Organization of Petroleum Exporting Countries.

Our petrol eum was formed millions of years ago,  when
our pre -human ancestors crawled on four legs. And
today we've discovered nearly all the oil that can be
discovered. Yet Nigeria's future is being written by its few
oilfields. Oil revenues account for 80 percent o f Nigeria's
budget. The nagging question is: What will we do when
that 80 percent is gone? What is our Plan B when our
Plan A fails? Searching for more oil is not the answer.

These are tough questions that we prefer to ignore  but
our children must answer . To prepare our future leaders
for "a world without oil," | advise newspapers and
schools to sponsor essay competitions  that ask,
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"If you're an editor who's been informed that the last
oil well in Nigeria has dried up, what headline would

you use and wh at would you say in your editorial?

| posed this same question to my friends  and they e -
mailed these headlines:

1. "The Goose is Dead."
2. "The End of Nigeria's Curse."
3. "Oil Tanks Exhausted, Think Tanks Needed."

| am forming a think tank that addres ses futuristic
qguestions, such as: "What are the challenges to, and
opportunities for, a Nigeria without oil?" The answer lies
within the soil of our minds. If we do not understand our
past we are bound to repeat our mistakes.  Africa's history
is more than dusty facts and faded images.

Once upon atime, West Africa was on par with Europe in
terms of intellectual capital and development. Ten
centuries before Christopher Columbus set sail for the
Americas and Mungo Park sought the course of the River
Niger, Timbuktu loomed large in the European

imagination as one of the most mysterious  and remote
places on Earth. Timbuktu, which emerged from the
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River Niger, was a metaphor for the end of the ancient
world.

Timbuktu was great not because of its petroleum
reserves, but because of its unsurpassed intellectual
capital and the collective knowledge and wisdom of its
people. Nigeria will join the world's top 20 economies,
not because of its petroleum revenues  but through the
technological knowledge of future gener  ations.

For Nigeria to join the top twenty economies, it must turn
its brain drain into brain gain. As a center of intellectual
excellence, Timbuktu attracted the best brains and
inspired the ancient West African proverb:

"Salt comes from the north, go Id from the south, and
silver from the country of the white man, but the
word of God and the treasures of truth are found

only in Timbuktu .

For Nigeria to build the Timbuktu of tomorrow  and
become a top twenty economy, it must control critical
technolog ies, and not merely purchase them. It must tumn
its brain brain into brain gain. Nigeria needs men and
women of ideas, technological visionaries and futurists,
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to help its people answer the larger question of who they
are, where they've been, and where the y want to go.

It was Britain's superior maritime technology that

enabled it to shape Africa's destiny with over 500 years of
slave trading and colonization. Slave trade lead to brain
drain needed for growth while colonization yielded brain
gain that incre ased development.

While the United States was beginning to profit from the
brain drain flowing from Europe and Africa, = Timbuktu
was being physically and intellectually sacked by
Moroccan invaders and slave traders from the Americas.
Timbuktu lost the huma n capital needed for growth and
development and never recovered as a center of
intellectual excellence.

Technology will allow Nigeria to do more with less,

without depleting its natural resources, but with greater
reliance on technology. The future is for  us to create, but
first we must outline our vision.

Foot soldiers, not generals, will lead our war against
ignorance. The foot so Idiers are our 100 million young
Nigerians whose weapon is knowledge.  Their collective
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intellectual capital will enable them to build a stronger
Nigeria using technolog y knowledge. My 50-year vision
for Nigeria is to tap into the creativity and innovation of
our young people. Our young people have the potential
to uplift humanity.

Technology is all around us and we humans are
constantly inventing and reinventing new tools,
techniques, and technologies. Our journey of discovery
to the frontier of science reaffirms humanity's goal to
endlessly search for new knowledge, and to demand
more of itself and its people.

PhilipEmeagwali has been call ed a f a@GMVend of t he | ni
TIME, and extoll ed asBAEBCanldi qist alon@i arft t hley gr e
minds of the I nformati on ABieClintobn yHefvanr mer U. S.
the 1989 Gordon Bell Prize, the Nobel Prize of supercomputing, for

reprogramming 65,000 subcomputers as an internet that helps recover
more oil.
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Philip Emeagwali
emeagwali.com
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Memories of Colonial Africa

2 Part 2 of 5

By Philip Emeagwali

Excerpt fr omahivegsarylécur®@att te@®mbassy of Nigeria, Paris. Lecture

video and audio are posted at  http://www.youtube.com/emeagwali#p/a/u/1/ulb

-ZyZi2BY

and emeagwali.com .

I was born in 1954 in colonial
Africa. One of my most cherished
mementos from the colony of
Nigeria is one of the pennies |
received for my school lunch
allowance. The coins bore the
likeness of Edward VIlI, who
became King of England on
January 20, 19 36, and were minted
in anticipation of his reign.
However, Edward abdicated the
throne on December 11th of that
year before he could be crowned.
He gave up the British kingdom to

30 http://emeagwali.com ®

2022038724

marry the love of his life, an
American divorcee.

In 1960, a typical day in my life
began at our compound on
Yoruba Road, in Sapele. Our
compound was adjacent to the
Eagle Club, a night club where |
ran errands for music legends,
such as master trumpeters E.T.
Mensah, Eddy Okonta, and Zeal
Onyia. They would give me a
penny to buy two sticks of
cigarettes and | would bring back
their half -penny change.
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I'm the physicist and the mathematician who

told a story in which a new technology came

alive through three boards: a storyboard, a

blackboard, and a motherboard.

Looking forward 50 years, | foresee that
nations delivering information and
communication technologies will

indirectly rule Africa.

| lived here, adjacent Eagle Club,
from 1958 to 1962

The little boy stands in front of my
former room -and-parlour
residence. (Yoruba Road, Sapele,
Nigeria. Photo taken on 11 -29-00)
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farthing, beans with a farthing, and
bring back a half -penny change.”

Some mornings, my mother would

give me a penny with the
instructions: "Buy rice with a
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My mother Mrs. Agatha lyanma
Emeagwali ( nee Balonwu) is
second from left. Photo taken with
her distant relatives. Mrs. Ifejika
(nee Oranye of Umuasele Village
of Onitsha), Ms. Orakwue (of
Umudei Village, Onitsha), Ms.
Nwaosisi (Umuasele Village,
Onitsha). Photo taken in Forcados,
Nigeria in about May 1958.
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| am the artist that told stories about how the Laws

of Motion gave rise to the eternal truths of calculus;

timeless truths that will outlast the changing

opini ons of all tiI meso. and
algorithms became my fingerprints on the sands of
time.

When | told this story to my son, Niger ia has existed for 96 years

ljeoma, he interrupted, saying, and has been independent for 50

incredulously "Daddy, you can't years. Nigerians must look back to

get change for a penny!” I then the first 46 years, spent under
show him my souvenir: a British colonial rule, to understand the 50
West African central -holed coin, post -colonial years of their self -
bearing the head of King George V
and minted in 1936 with the

inscription "one tenth of a penny."

rule. Looking backward, like the
Sankofa, is a prerequisite for

understanding the way forward.
The central hole was for stringing

the coins together, to carry them.

The world has changed greatly With self -rule came responsibility.
We're now being held
accountable for our actions and

since my youth!

inaction, our coups and corruption,
and our civil wars in Biafra, Congo,
and Rwanda.

Looking backward 96 years will
enable Niger ia to understand
when and where it's train derailed

and how to put it back on track. |
believe our train derailed because,
although the 46 pre -independence
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years were a brain -gain period, the
50 post-independence years have
been marked by the largest brain
drain since the Atlantic slave trade.

Looking forward 50 years, | foresee
that nations delivering information
and communication technologies
will indirectly rule Africa. | see the
cellular phone, the computer, and
the internet enabling Africa to
replace selection with election. |
see the internet enabling citizens
to become reporters,
decentralizing the media. | see
technology enabling freedom of
the press and democracy in Africa.

Kwame Nkrumah said, "Socialism
without science is void." | say,
"Democrac y without technology is
void."

A scientist can be famous yet
remain unknown. The grand
challenge for scientists is to focus
on discoveries that reduce poverty
rather than on winning prizes. To
focus on the prizes we have won,

instead of the discoveries we have

made, would be akin to dwelling
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on a hero's medal and ignoring his
heroism.

Discoveries and inventions that
increase wealth and reduce
poverty are the "heroes" of science
and technology and one hundred
nations have printed their revered
scientists' likenesses on their
currency. This elevated those
scientists as exalted bearers of
their people's best vision of
themselves.

Please allow me to answer a
guestion | was asked: What did |
contribute to science and
technology? | reformulated and
solved nine patrtial differential
equations listed in the 20 Grand
Challenges of computing.

The equations | invented are akin
to the iconic Navier -Stokes
equations listed in the Seven
Millennium Problems of
mathematics. Those Seven
Millennium Problems are to
mathema tics what the Seven
Wonders of the World are to
history. To be accurate, the
equations | solved were not
exactly solvable, but were
computably solvable. That is, |
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digitally solved the grand
challenge version, not the
millennium one that must be
solved log ically.

A novelist is a storyteller, and a
scientist is a history maker. A
novelist creates a fictional world,
but a scientist discovers factual

stories about our universe .lam an

internet scientis t who discovered
factual stories. |reprogrammed
and reinvented an internet to tell
65,000 factual stories to as many
sub-computers.

The internet 3 meets humanity's
fundamental need to compute and
communicate 3 and spreads like
bush fire, and resonates decad e
after decade, and maybe century
after century. The internetis a
technology that both connects
people and connect with people in
a way that will forever remain
deep and enduring.

| am the artist that told stories
about how the Laws of Motion
gave rise to the eternal truths of
calculus; timeless truths that will
outlast the changing opinions of
all times. My restated Second Law
of Motion became my footprints;

36 http://emeagwali.com ®

©OPHILIP EMEAGWALI

my reformulated partial differential
equations became my handprints;
and my reinvented algorithm s
became my fingerprints on the
sands of time.

I'm the physicist and the
mathematician who told a story in
which a new technology came
alive through three boards: a
storyboard, a blackboard, and a
motherboard.

My story has been retold from
boardrooms to newsrooms, from
classrooms to living rooms. It all
began as a dialogue between a
supercomputer programmer and
his 65,000 sub -computers, which
he reprogrammed as an internet.

During a conversation conducted
in the languages of physics and
mathematics betw een me and my
machines, in 1989, | performed a
world record of 3.1 billion
calculations per second: This
occurred when my keyboard
replaced the handwriting on my
blackboard and bridged the gap
between man and motherboard. |
became known for my discovery
that a supercomputer is an
internet and vice versa, and |, the
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storyteller, became both the story My journey to the frontier of
and the witness. knowledge did not begin in
America. It began in 1960 in

Colonial Africa.

Philip Emeagwali

has been call
father of the
by CNN and TIME,

and extol led as a

-~ Digital Gian
BBCand as one
the great minds of

the I nformat.i

by former U.S.

President Bill Clinton .

He was voted

hi story®s gr e
scientist of African
descent by New
African.

Philip Emeagwali
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ZEAL ONYIA
http://www.youtube.com

/watch?v=4Nxi4Y RIAXI &f

eature=related
http://www.youtube.com

/watch?v=4Nxi4YRIAXxI
http://www.youtube.com

/watch?v=xIIMy9g0J5E&f

eature=related
EDDY OKONTA
http://www.youtube.com

/watch?v=7_QoMDG7t30

&NR=1
http://www.youtube.com

/watch?v=9WXKMR6PaK

S
E.T. MENSAH
http:/ /www.youtube.com

/watch?v=9m1TaPgQ14k

http://www.youtube.com

/watch?v=CSc7C4sf2P0
&feature=related

E.T. Mensah performed at the Eagle Club, adjacent to my
family compound.
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AFRICA Then, Now and Forever
2 Part 1 of 5

By Philip Emeagwali

Excerpt f r om ahiversary leciu® at thB Bmbassy of Nigeria,
Paris. Lecture video and audio are posted at
http://www.youtube.com/emeagwali#p/a/u/2/6 mrjx2UI08

and emeagwali.com .
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Nigerian children welcome Queen Elizabeth Il to Lagos, Nigeria.

Walk with me in memory to o ne of
the greatest celebrations, the end
of the colonial era in Africa. The
day: October 1, 1960. The place:
British West Africa. The setting: a
crowded stadium in the Atlantic
coastal town of Sapele. School
children are waving green and
white flags in hon or of the birth of
modern Nigeria, no longer part of
the British Empire.

| was six years old and was in that
stadium. | do not remember what
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was said because the concept of
colonialism was abstract to me.
But I vividly remember an incident
that made me c ry all that day. |
was waving my flag in excitement
when a faceless bully snatched it
away and disappeared into the
crowd.

In far-away Lagos, the Union Jack
was lowered. Nigeria's Head of
State, the Queen of England, was
dethroned and Nnamdi Azikiwe

philip@emeagwali.com
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Flfty years earller the Union Jack
had cast its shadow across every

becam e Nigeria's first black
leader.

'¢_

global time zone, giving rise to the
saying, " The sun never sets on the
British Empire . ©° We had
our pride in being part of the
empire by celebrati ng Empire Day
on May 24th, Queen Victoria's
birthday, with parades and

sporting competitions. Later,
Empire Day was renamed
Commonwealth Day.

As a country, Nigeria has existed
for 96 years, but it has only been
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independent for 50 years, for just
over half that time. We must
critically examine the 46 years of
colonial rule over Nigeria and the
scramble for Africa that began

with the Berlin Conference of 1884,
if we are to get insights into how to
chart our nation's course for the
next 50 years.

The Sanko fa is a mythical bird of
the Akan people of West Africa. It
flies forward while looking
backward, with an egg in its
mouth to symbolize the future. In
order to understand its history, to
reclaim its past, and to enable its
people to move forward into the
21st century, Africa must look
Bak9back to the Berlin
Conference of 1884 and back to
the Atlantic slave trade that
spanned four continents and four
centuries. This will allow us to
understand how we came to be 54
nations instead of one.

Like the Sankofa bird, Africa must

look to its past to predict its future.
It must know how it evolved in
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order to understand how it can be
recreated. Its people should know
where their journey began in order
to understand which direction to
take to find their future.

The Berlin Conference is when
Africa was divided into roughly 50
colonies, and 1884 was when the
modern map of Africa was
created. The Berlin Conference
was the beginning of modern
Africa. In 1884, Africa was the
agenda, but no African was at the
table.

This year, in 2010, 17 African
nations are celebrating their 50th
anniversary of sovereignty and
post-colonial rule. Nigeria's
journey, like that of the other
independent African nations,
began at the Berlin Conference
126 years ago with no African in
attenda nce. If colonial Africa could
be created in Berlin, then a future
Africa could be created in Beijing.
Nations creating technological
knowledge are reinventing the
future and recreating Africa.
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| believe that, by the end of this
century, one in two African s will
live outside Africa. | was asked:
"Why did you live in exile from
Africa for 37 years?" Put differently,
"Why don't you deliver Nigeria's
50th anniversary lecture in Abuja,
instead of in Paris?" | have never
visited Abuja. But | am not at home

a

in Wa shington, D.C., either.

| had an asymmetrical relationship
with Africa and America, as well as
with science and technology. |
worked entirely outside the gates
of science and as an outcast, with
outsider status. | was honored, but
will forever remain an o utsider in
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America. | was honored for
retelling the 330 -year-old story of
the Second Law of Motion: from
the storyboard, to the blackboard,
to the motherboard, by
reprogramming 65,000
subcomputers to compute as a
supercomputer, and to
communicate as an int ernet. |
became my own ancestor in
physics, my contemporary in
mathematics, and descendant in
internet science.

Philip Emeagwali has been

TIME, and extolledasa Di gi t al BE&Jaanndt asby one
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| experienced the usual in an
unusual way. | was an ordinary
person caught up in extraordinary
circumstances. | decided to march
forward, to co me home to myself,
not to someone else's home. |
stayed in exile in America, feeling
at home in my alienation from the
white community. My 37 years of
solitude allowed me to gather
myself and to find my power.

t he |
t he

call ed a f a@GWend of n

of gr e

mi nds of the I nformation ABikCintony f or mer U. S.
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Philip Emeagwali [emeagwali.com ]
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71
An Open Letter to Martin

Luther King
by Philip Emeagwali

emeagwali.com

Walk with me down memory lane. country. Two years earlier,

The time: 1968. In 30 months, one Christian army officers had staged

million dead. The setting: a dusty a bloody coup killing Muslim

camp in Biafra where survivors leaders. The Muslims felt the coup

waited and hoped for peace. The was a tribal mutiny of Christian

survivors: Refugees fleeing from Igbos against their beloved

the Dance of Deat h.léadeMyTheraggneven Muslims

One of the refugee camp directors, went on a killing rampage,

whomlcalled Teacher ®° outchoadnti ng: TIgbogywware | gbo,
respect. no | onger part of Niger:.

days that followed, 50,000 Igbos
" Martin Luther King weeK&iledirstraet uprisings.

killed,® Teacher said, with a pained
voice and vacant eyes. | looked Killing was not new to us in Biafra.
towards Teacher, wondering: | was 13, but | knew much of
~Who is Martin Lut h ekillingkWidogs?afid olphans avere
a 13-year-old refugee in the west most of the refugees in our camp.
African nation of Nigeria, a land Theyhad survived the I gbo
then called Biafra. Martin Luther of D e3a & dughemism for the
King. What did that name mean? mass executions. One thousand
men at gunpoint forced to dance a
Eight out of ten Biafrans were public dance. Seven hundred
refugees exiled from their own were then shot and buried en

46 http://emeagwali.com ® 202-203-8724  philip@emeagwali.com



http://emeagwali.com/
http://emeagwali.com/

| Speak for Africa ©PHILIP EMEAGWALI

masse in shallow graves. When

told to hurry up and return to his Africa®s wars are steer.i
regular dut y, one of the murderers continent toward a sea of self -
sai d: The gr aves ardestruction so deep thaf even the °
greatest horror writers a re unable
A few days later, with only the to fathom its depths. So, given our
clothes on our backs, we fled from circumstances, Martin Luther King
this Dance of Deat hwa$ananeanknownasdeali X
months before Martin Luther King man among millions, with a
Jr. was assassinated. Teacher and message that never reached the
| were eventually conscr ipted into shores of Biafra.
the Biafran army and sent to the
front, two years after our escape. Neither did his message reach the
ears of ~The Bl ack Scorp
After the war, Teacher 2 who had Benjami n Adekunle, a tough
taught me the name of Martin Nigerian army commander, whose
Luther King 3 was among the one credo of ethnic cleansing knew
million who had died. | 3 achild not hing of Martin Luther
soldier 2 was one of the fifteen movement: ~ We shoot at
million who su rvived. everything that moves, and when
our forces move into Igbo territory,
Africa is committing suicide: atwo - we even shoot things that do not
decade war in Sudan, genocidal move.°
killings in Rwanda, scorched -earth
conflicts in Ethiopia, Somalia, As we heed Martin Luther King
Uganda, and Liberia. The wars in Jr. ®s call, and march to
modern Africa are the largest across the world stage, let us
global -scale loss of life since the never forget that we who have
establishment of the Atlantic Slave witnessed and survived the
trade, which uprooted and injustice of such nonsensical wars
scattered Afri ca®s saoerthe torahiehrers of his legacy
daughters across the United of peace for our world, our nation,
States, Jamaica, and Brazil. and ou r children.
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Transcribed from speech delivered by Philip Emeagwali on April 4, 2008 at

Morehouse College in Atlanta, Georgia at the commemoration of the 40th
anniversary of Martin Luther King Jr.'s assassination.  The entire transcript
and video are posted at emeagwali.com .

Philip Emeagwali was inducted into the gallery of history's 70 greatest black

achievers by the International Slavery Museum and into the  Gallery of
Prominent Refugees by the United Nations High Commissioner for
Refugees.

HH#H
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Beyond the Last Computer

by Philip Emeagwali

emeagwali.com

| felt the hard , cold steel of a gun
against the back of my head. |
spun around and saw my

l ant ®s f i
- Don''t
he said. | was just 14 years old,

and death was a stranger to me.

assai
trigger:

It was 1969, and Nigeria was
embroiled in civil war. As a
teenage refugee conscripted into
the Biafran Army, | was forced at
gunpoint to carry weapons to the
Oguta front. It was a 24 -hour,
march through mosquito -infested
mangroves flooded by the River

Niger.

When the 30 -month war ended on
January 15, 1970, | was discharged
and reunited with my parents.
Together with one million

returning refugees we walked for
three days, avoiding landmines
along fetid rainforest footpaths.
Eventually, we reached our
hometown of Onitsha. It was badly
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battered by the war.

There my thoughts returned to a

sldvadbandaoged three yeanse
earfier3| mathématgdl ghysits. y ou , °

This love affair blossomed when |
was a refugee in Biafra, 3 shortly
before July 20, 1969 3 the day man
first walked on the moon. While
running an errand, | stopped to
gaze through a classroom window
and saw a physics lecturer writing
on a blackboard. It was Newton's
Second
equals mass times acceleration, or

F=ma. °

Unaware that | had just been
introduced to the most important
law in physics, | was, nevertheless,
awestruck.
of Motion is far more important
than Ei n®s
'E equal s

nstei

sexieronaT-s hi r t Fama,abot

Encarta lists the three laws of
motion as the third most im portant

philip@emeagwali.com
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scientific discovery of all time.

Three hundred and thirty years
later, we still do not completely
understand F=ma But it is the only
formula that is integral to

©OPHILIP EMEAGWALI

used the Second Law of Motion
propagated along a virtual 16 -
dimensional hypercubic network
to be executed by 65,536
processors. These processors are
the beginning of the end. | started

computi ng®s 20 gr an dattohereadlbécauseghe end is

and mat hemati cs®
millennium problems. | devoted
many years devising a solution to
one grand challenge. While
conventional wisdom suggested it
would be almost impossible to
harness the power of 65,536
processors my grand challenge
was to prove otherwise.

Initially, the challenge seemed
deceptively simp le; but in reality,
there were so many different tiers
of complexity that | sometimes
forgot why | was programming
those 65,536 processors. In
hindsight, | did just about
everything wrong before | finally
got it right. Research is a high -risk
game, but, as they say, nothing
ventured, nothing gained.

The complexity of the grand
challenge renders it as
incomprehensible to laypeople as
pages of hieroglyphics or Greek
symbols. Concisely, the challenge
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s e vdewoid of the complex proofs and

dense mathematical language
that are unfathomable to non -
mathematic ians.

This grand challenge earned its
name: it was a super problem that
required one to think in ways that
merge the laws of physics, logic,
and numbersin 16 -dimensional
mathematical space, and to solve
the problem by attacking it from
three perspective s.

Walk with me as | tell a story that
will take you from the Second Law
of Motion to the blackboard, to the
motherboard, to the mother of all
motherboards: a one -of-a-kind
computer powered by 65,536
processors. Every scientific
discovery begins as athou ght. The
strategy for harnessing these laws
of physics, logic, and numbers has
to be conceived and thought out
before becoming reality.
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| visualized the grand challenge dot com ever. It was an unpaid
problem as a complex game with labor of love. | was tormented by
complex parameters, which | self-doubt, a maniac who pushed
solved using three simple r ules. his supercomputer to its breaking
First, | harnessed the power of point.
processors to perform myriad
computations. Second, | followed Each one of us must learn to move
a minimum number of outside our comfort zones. We
communication pathways to learn with e ach step we take into
perform a minimum number of the unknown. When | was five, my
communications. Third, | enforced father discovered that | was slow
the Second Law of Motion in in mathematics. He decided to
models of all that f lows teach me to solve 100 math
underneath the Earth. problems in one hour. Thereafter,
my ability to do rapid calculations
In all, I had 65,536 processors and earned me the nickname
over one million pathways. The ~Cal cul u grhe oa thedpatls e
processors -plus -pathways make a to become a supercomputer
computer a supercomputer, and a scientist who solved one of the
planet -sized supercomputer an most difficult problems in
Internet. mathematics.
| have been asked:  Ghssingthegramtiess of
you the confidence to tack le one knowl edge to conquer tom
of computi ng®s g¢gr a n dgrandrclaallehgesnwgl desnand
My answer 3 fifteen years of revolutionary techniques. In my
putting into practi cnewtechngqueanyl6d, &36e ®s
five P mantra: Proper Preparation processors perform computations
Prevents Poor Performance. side by side, linked by 16 wires,
each corresponding to the 16
In the 1980s, | was a mathematical sides of a 16 -dimensional
physicist logged on 24/7 to a hypercube. This is the essence of
65,536-brain supercomp uter on “higher®° mathematics: go

think.com 2 the third registered

51 http://emeagwali.com ® 202-203-8724  philip@emeagwali.com




| Speak for Africa

calculus and mine infinite
dimensional spaces.

My multicolored drawings of the
hypercube are a feast for the eye;
programming them is a feast for
the mind. The hypercubic circuitry
of the supercomputer left me
breathless. | was awestruck by its
16 unique information pathways
coming from each processing
node. Has there ever been any
technology as gorgeously
complicated as the hypercube
supercomputer? For me, it was
love at first sight. It was hypercubic
elegance that engaged me
emotionally, imaginatively and
computationally.

One day, the Internet will become
our shared planet -sized
supercomputer and individuals

will become nodes on the Internet
and the Internet, as we know it, will
et e

become obsol

into our collective memory

By definition, both the
supercomputer and the Internet
consist of connected nod es
working in harmony. In fact, the
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supercomputer is more about
communication than computation.
The supercomputer and the
Internet link computation and
communication into a congruent
whole - two complementary sides
of a coin.

As the computer evolves into the
supercomputer, and the
supercomputer evolves into the
Internet, and the Internet evolves
into humanity, all that will remain
will be a HyperBall superbrain 3
an electronic, organic Web 10,000
miles in diameter encompassing
the Earth. The nodes will be
people, embedded in an
interconnected network of
humanity working as one.

If history repeats itself, the
supercomputer of today will
become the ordinary computer of
tomorrow. This core technology
could evolve to become iconic, a
masterpiece, a legacy, a legend,
and a contribution to civilization.
Each
becomes another beacon guiding
humanity forward into the age of

new grand

information.
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Transcribed from a speech delivered by Philip Emeagwali _at The University of the West
Indies, Trinidad and Tobago on June 8, 2008. The entire transcript and video are posted at
emeagwali.com .

Philip Emeagwali has been call ed ~—a f aVMaend 7T/K/E, andbxtlledt nt er net ° |

as ~one of the great minds of the | BifGimomalee on Age° b
won the 1989 Gordon Bell Prize, the Nobel prize of supercomputing.

HH#
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