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About IOPWE and ‘The Beacon’

IOPWE is proud to release their winter issue for year 2009 ofevnr-annual newsletter
“The Beacon”. This issue’s purpose is to highlight the recent Rdsaad Development
(R & D) advances in the field of engineering.

IOPWE is proud to provide a platform to the women in business, enginesciegces
and technology and plan to grow with the participation of highly motivatet active
women Visit us athttp://www.iopwe.net
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Executive Team

IOPWE'’s executive team comprises of highly aspiring professiamahen in the fields of
technology and business. They are proud to provide a platform and leaderdtépupcoming
talent. An introduction to our team is below:

President: Wajiha Malik

Wajiha has an MS in Management of Technology

from Sloan School of Management MIT USA. Prior

to MIT, she did her EMBA from Rutgers University

Singapore Campus and before that Electrical

Engineering from UET Lahore Pakistan. She has

also cleared CFA level 1 and is enrolled for CFA

level 2 for June 2009. She has worked as a System

Engineer in Supernet Pakistan and at Pak Datacom

as Assistant Manager for Sales and Marketing.

After her degree from MIT she switched from

Engineering to Finance and worked as a Research

Analyst in a US$5B equity fund Oasis Asset

Management in South Africa. Then she worked as

an Investment Manager in Mashreq Bank Dubai

where she co managed a US$200M Private Equity

fund. Currently she is working as Sr. Investment

Manager with Depa where she co manages a US$500M Private Hauitywith hospitality
focus. She has also done internship in the House of Lords in UK with Lamrit Ahmed. She
paints as a hobby and has her painting exhibition in Singapore and Cape Town. Sherkkes$
and has been to 26 cities in the last 8 years. She has lived gioGsr@mamely South Asia, Far
East, North America, Europe, Africa and Middle East.

She offers IOPWE her experience and knowledge that she has daioedht education and
living in 6 different regions of the world. She would like to use hetwork to start joint
programs and initiatives for IOPWE and mentor young professional waméheir lives and
career.

Treasurer/Finance: Farhana Shiekh

Farhana Sheikh is the founder of IOPWE. She is a graduate student
at the Department of Electrical Engineering and Computer Ssence
at the University of California, Berkeley. Her PhD reseaixh
focused on low-power digital circuit design methods for application
specific integrated circuits. She is now working part-timeaas
graduate student intern at Intel Corporation, and is a recipient of the
Intel Foundation PhD Fellowship. Her other research interests
include developing business models for health care delivery over IP
to rural villages in developing countries. Farhana can be reached at
f.sheikh@iopwe.org.
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Communications/Web: Atika Mustafa

Executive Administrator & Membership Coordinator: Mohammad Shahab Siddiqu

Shahab is nowadays on study leave from Hamdard University, whemasewvorking as
Assistant Professor at GSESIT teaching undergrad and Mastdents. He is also supervising
number of Final Projects. He is doing PhD in Computer Science framderd University,
Karachi on HEC Scholarship. He did his BCS and MCS from FASTIGSadki in 1996 and
1999 respectively.

Scholarships Coordinator: Sofia Agboatwalla

PROJECT LEADS:

Mentor Program Coordinator: Sophia Husnain

Sophia Husnain is working currently as Director Technology at CoBmices Ltd, Karachi.
She has a BE in Computer Systems from NED University andnMEectrical Engineering from
University of Michigan, Ann Arbor. She joined IOPWE in 1997 and has baere am emails.
She has also been working with IOPWE Karachi Chapter.

IOPWE Fundraising - West Coast:Farhana Shiekh
IOPWE School Visits Program -Hina Naqgvi and Nabiha Mauiyyedi

Hina Naqvi:

Born and raised in Pakistan, Hina moved to the California-Bay
Area after finishing high school in Pakistan. She has a B.Sc. in
Computer Science from California Polytechnic University, San
Luis Obispo. Prior to graduation, she interned at Stanford
Research Institute and Adobe Systems Inc. Hina has been
working at Adobe for the past six years as a software developer.
She has been associated with many non-profit organizations for
the past ten years, IOPWE, Society of Women Engineers (SWE),
and YMCA to name a few. Her interests include traveling to
different parts of the world, watching movies, and outdoor
activities.

Nabiha Mauiyyedi:

Newsletter Editor: Uzma Khan

Uzma was born and grew up in Islamabad, Pakistan. She studied
at NUST (National University of Sciences and Technology)
Rawalpindi for two years working towards B.E.
Telecommunications. Then her family immigrated to Canada and
she graduated from Computer Engineering at Memorial
University of Newfoundland. She worked as Software Engineer
at Consilient Technologies for a year and a half and presently
she is at Research In Motion in Software verification and
validation.
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She got to know about IOPWE while being at NUST through a sentinmias conducted in
Islamabad. Very delighted to see women from Pakistan in agg#iktecipation in industry and
academics, she wanted to be a part of such an organization and be ablewdtvenergetic and
ambitious women. She has been a member since 2001 and joined the executine2@fy. One
of her goals is to make educated/working society of Pakisaahvebrking for the availability of
basic education for every person in Pakistan.

Marketing Coordinator: Fariha Avais

Fariha is currently residing in NYC. She has been living in NY
since 1994 and is originally from Rawalpindi. She graduated
from Manhattan College in May 2006 with Bachelors in
Science in Chemical Engineering. She attained a Seamless
Scholarship (full paid)to pursue her MS in Chemical
Engineering at Manhattan College. She is in the process of
obtaining her MS part-time while working full-time as a
Development Engineer at ABB Lummus Global at Bloomfield,
NJ. She received the first US based Scholarship offered by
IOPWE to an undergraduate Pakistani engineering student
in 2004.

She loves painting, poetry, music, travel, Broadway shows,
etc. Her goals are to obtain her Professional Engineering

License (PE), MBA/PhD and to one day open a tuition-free
engineering school for underprivileged students in Pakistan.

LOCAL CHAPTERS

Islamabad Chapter President:Durdana Rauf

Peshawar Chapter PresidentSaba Mahmood
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This Issue’s Theme

Interview with Dr. Al Javed
By: Wajiha Malik

Dr. Al Javed joined Nortel in 1977 as a memberhaf $cientific staff in the system engineering inis
Before joining Nortel, he served on the facultidstiee University of Alberta, and the University of
Engineering and Technology in Pakistan. Since fmniNortel, Dr. Javed has held a number of
management positions in the areas of system desigstems planning, technology development, and
product development. Since 1988, he has been lgadmeless R&D activities in Nortel Networks. Hesha
pioneered the development of a number of leadinge edreless products,

including worlds high capacity trunking radio usirfd2 QAM modulation

CT-2 based in-building wireless radio and triple deosoftware defined

TDMA cellular access radio which was Nortels fippsbduct in cellular arena

and was highly successful commercially leading &B& annual sale. He has

been instrumental in developing and integratingdieg edge technologies in

Nortels Wireless Access portfolio, including CDMB0@ & UMTS systems.

He also pioneered Nortels recent Wireless Mesh dlitywroduct line. More

recently, he has been responsible for developing generation wireless

technologies and product concepts, including MIMO Atatenna Array

Processing and Mesh Networking.

He has received numerous Nortel awards, includlmg €hairman’s Award of Excellence in Innovation,
and the CALA President’'s Award of Excellence inolation. In 1999, the Ottawa Centre of Research
and Innovation (OCRI) recognized him for his leadép in innovation. Dr. Javed is on the board of
directors for the Canadian Institute of Telecomnsation Research (CITR), Advisory Committee of
Electronic and Information Engineering for Hong KpRolytechnic and Cambridge Positioning Systems
in U.K. Dr. Javed recently retired from Nortel aiglnow president of his own company Javed Wireless
Technologies Inc. Dr. Javed has a Ph.D. in eleatrangineering from the University of Alberta, Cdaa

Thank you Mr. Javed for sparing your time and giving your opinions on R&D

Wajiha: Lester Thurow Prof of Economics at MIT Sloan said if humanitg igrogress

then R&D is necessary. How much as a % of sales is usually spent on R&D?

Al Javed: It is between 12% to 18%. Alcatel, Nokia and Siemens spend around 14%.
Apple spends more on R&D. It is 18%. The R&D spent is dependent on thergongia

on the region. China spends as much as US. Hawaii spends 18% ofldseors&&D.
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Sony in Japan spends 10%. Tata in India spends between 13- 14%. In Pakisfaall5%
the Technology companies goes into the R&D pool.

Wajiha: With the financial crises and the recession did you see shrinkhdpending
& if yes then for how long do you see it being like this.

Al Javed: It hasn't shrunk in North America. It has remained at the sawa.lUS
Consumer spending as dropped but telecom services sales hasn’t gonenthmw/they
are slightly higher than last year.

Wajiha: The physical location of R&D centers in the global businesseslyisoaicides
to having a good engineering school in the near vicinity. Do you agree?

Al Javed: It makes lot of sense to have the graduates of high quality bsitnibt
essential.

Wajiha: What are the basic qualities for a good R&D engineer? We heaxviewed
EVP IBM Helene Armitage in one of newsletter, she said tbatafe engineers are
interested in solving social problems and they can manage more goisgles. Does
this make women engineers more suitable for R&D or less?

Al Javed: | am sure that female engineers make good R&D engineers.réla¢g to
people better. They have a more balanced look on R&D.

Wajiha: The Dean of Engineering at MIT see®2%ntury as solving social problems in
Engineering which should make it more suitable for female engibegthe average no
of women in engineering schools is decreasing.

Al Javed: Yes girls in engineering schools are decreasing but | can’t explain that.

Wajiha: What are the hot topics in R&D these days?

Al Javed: In material sciences people are working on newer material. @atrdn of
existing materials will give material with different chateristics that doesn’t exist in
nature. One will be able to make newer things. The other thing is relable wireless
network. The problem with alternative energy is that the coststéirery high. The
costs do not seem to be competitive with carbon fuel e.g solarh@eksbeen in works
for the last 20 years- progress has been incremental. Theteugeaemphasis on these
green technologies. | am not hopeful that in the next 10 years thatwiliebe
competitive with the carbon fuel.

Wajiha: We had once talked about the convergence of media, telecom and
communication. Is the convergence still on?

Al Javed: It is very much so. Telecom no longer is about carrying bits fsomt 1 to

point 2. Telecom has progressed a lot.

Wajiha: Which is the best emerging technology do you see viable in buseress and
of course impacting the world?
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Al Javed: | can speak for telecom; wireless remains the most versathnology and
carries all kind of services and applications.

Wajiha: What would you like to say to our members?
Al Javed: Technology never stops progressing through innovation. Innovation never

stops no matter what the economic conditions are.
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The Legacy of Radio: Challenges, Future Directions,

Enabling Techniques and Technologies.
By: Mohammad Umer & Uzma Khan

About the Authors:

Mohammad Umer graduated from MCS, NUST as Telecoioations Engineer. He is now a Ph.D
Student at Georgia Institute of Technology in theaeof RF IC Design. At Georgia Tech he is involired
research as well as teaching undergraduate studdiéshas also been involved in various Industrial
Research activities at Intel Corp and Qualcomm Inc.

Uzma Khan is IOPWE Newsletter Editor. See execptiofiles to find more about her.

Radio has dominated electrical engineering since its inceptiomeitast century. The
discovery of electromagnetic phenomenon by James Clark Maxwelumgsubtedly,
the crowning achievement of the ™L.&entury and began an explosive process of
knowledge and discovery that has not waned in the slightest aftertinaore hundred
years. As the science and engineering of radio unfolded through the slettedshape
and concept has undergone one revolution after the other. The purpose ticthissan
briefly look at the past, gather a sense of present developments Imgpipethis growing
discipline and to bring together some rejoinders on how this amazhgadlegy has
come full circle in just over a century.

Advent of mechanical radio:

Resonance as a phenomenon has been known to ancient armies, which ware caut
crossing bridges with a peculiar length and hence avoiding settingfrtieture into a
resonant mode vibration. It was however the brilliant insight of HainHertz which
exploited the phenomenon of resonance by using a capacitor in pardtelamwi
inductance. The Hertizan motivation
was to capture the elctomagnitc field
and be able to observe the discharge of
energy across a closely separated pair
of beads. This was the first resonator
from which was borne the §O:entury
Marconian radio which made use of a
resonant circuit coupled with a
detector to form a receiver that can
detect morse code or audio signals
across Atlantic. The old radio was
Crystal Radio Receiver Circuit Diagram quite a mechanical device. For once,
the tuning was entirely mechanical
with a lever passing over the tapped loops of the inductor to achiewrisaifective
inductances and hence resonant frequencies. The detector which wagiaepidorm of
modern semiconductor diode, used a galena crystal which had to be staVhn order

to find a sweet spot on it ( with semi conductive properties) to rtrekelemodulation
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possible. This radio, known today as a crystal receiver, was ¢deafed fuel of the
broadcasting revolution sweeping the industrialized world in the edPlg@ttury.

The mechanical expanse of the radio was set to increase liedoes began to diminish.
The amplifying tubes with their fixtures were thrown in, the turgimguits was replaced
by mechanically moving plates of a variable capacitor (populadigdcahe gang-

condenser) and radio was all set to become commercial. Various cersderese added
in tuned radio receivers to provide tuning for the IF stages. Butystowl steadily, after
the middle of the twentieth century, the radio began to take formcofgpletely solid

state circuit. Semiconductor diode replaced the catwhisker and I gaystal. The

amplifying stages with transistors and the variable capacitataséed being replaced
with varactor diodes to provide ‘all electronic’ tuning of receivers.

Electronic radio architectures:

Innovation in radio had accelerated during WWII and many microwave and RF

techniques learnt during the war became commercial in thehiafeof the 28 century.
mmm T aTTmsT oo T N 7 Superheterodyne was the

1 popular architecture of

: those days. The

| architecture was the result

1 of Armstrong’s brilliant

|

|

|

|

|

|

Demodulator insight of down
converting all the various
radio channels at a one
--------------------------------- particular  intermediate
frequency by throwing in
an IF stage, and
performing the final
down-conversion in the third baseband stage. This architecture alloagioato have
good selectivity coupled with sufficient gain to perform in a lognal to noise ratio
environments. The figure showing the superheterodyne architecturangariant one
as this will serve as the map across which the science amkengg of radio evolved.
The superheterodyne receiver introduces the problem of image chartmersbyva ghost
channel also gets down-converted to the intermediate frequency if dppagare is not
taken to filter the channel in the very beginning. The image réjeat shown in the
diagram above requires a very sharp roll-off at very high frequeaci@ would generally
be implemented with a SAW based acoustic filtering techniquespiidsence of this
bulky filter considerably reduces the flexibility of the radiod#ferent IR filters will be
required for different frequency ranges.

Superheterodyne Receiver Architecture

Software Defined Radio:
With the advent of digital signal processing techniques, the radignéesifelt the need

to leverage these techniques in the development of a modern radio. €harabportion
of the earlier diagram began to be implemented in DSP, while the down-conversion chain

-10 -
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Tuned RF

ADC

DSP-radio implementation of a crystal reciever

continued to follow the intermediate frequency superhet architectieeDEP radio was
there to evolve into the software defined radio of today. EssentialyDSP technique
just replaced the receiver demodulation process with equivalent natb@&noperations.
The simplest example would be to understand the crystal receitleavibSP engine.
This exaggerated example illustrates the concept behind themenuiation of a DSP
radio using the simplest demodulation operation of a crystal recdikierfigure shows
that the tuned RF stage is followed by an A to D converted whose asitfad into a

mathematical processor which consists of a sign discriminatoa amaltiplier. The sign
discriminator outputs a one for a positive amplitude and a zero fogadives one. The
output is multiplied with the input signal and the product forms the outpuheof
demodulation process. The software operations performed are equivalenhalf wave

rectification process. The process of demodulation can range fromasesigple as half
rectification (to demodulate an AM signal) to something as coatplicas a Fourier
Transform (to demodulate an OFDM signal). The diagram is a ifitagibn of the

process as we had assumed that the A/D converter can samplgnileas full RF

bandwidth. This is generally not possible with the state of theA&dt converters

available today. Therefore some sort of frequency downconversion musedeTie

most flexible form afforded to us is that of direct conversion whimés not suffer from
any image rejection problem as mentioned eatrlier.

Direct conversion receivers use a single local oscillator tecttyr down-convert the
signal spectrum to zero frequency. After this down-conversion pro¢essignal can
now be sampled at the nyquist rate
and then processed within a DSP
processor to perform any analog or
digital demodulation operation. The
direct conversion offers the most
flexibility and software
programmability and hence is the
ideal choice for Software-Defined-
Radio receivers of contemporary
Direct Conversion Receiver times. The direct conversion
architecture also suffers from some

-11 -
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of the radio impairments like variable DC offset and 1/f noise, vban be significantly
reduced by careful design and chip engineering.

Cognitive Radio Technology

With the proliferation of radio devices, the allocators and regularperienced an
increasing scarcity of the spectrum. The spectrum in most dJ&VHF bands has
been allocated to the broadcasting TV channels. However only afsacélbn of that
spectrum is used by the license holders at any given time. From é¢hgerged the
concept of a secondary spectrum user, which can be allowed to trangimait spectrum
space when the primary user is absent. This can be further exterttieddea of tertiary
and quaternary users, depending upon the spectrum usage by the secondary user
Cognitive radio technology intends to develop such a capability in radiothet
secondary, tertiary users etc can utilize the spectrumisf @vailable for use hence
making the radios themselves intelligent and aware of the envirorihegnare in. This
is made possible by smart spectrum sensing techniques. Having thisdtgewa radio is
capable of responding to changing spectrum characteristics byhiswititcs frequency
bands and communicate on varying channels cognitively.

Back to mechanics in radio:

With the presence of a plethora of communication devices and an ereasing
demand of data and voice communication between cell phones on a limitddirspe
there will be a need of radios capable of switching between vargwband of channels
and do so very quickly. This so far has not been possible due to thetidinstaf
electronic circuit components that make up radios e.g. filtersweity sharp cut off are
near impossible to implement in electronics.

Modern research is
exhibiting that such
characteristics can  be
obtained by incorporating
micro-mechanical devices
with  today’s electronic
chips to realize the sharp
cutoff filters. Components
such as thin-film bulk
acoustic resonators
(FBARS), surface acoustic
wave resonators, (SAWS),
and quartz crystals convert
electric signals into
mechanical displacements.
These can easily select a
narrow band of frequencies
and remove interfering signals from the energy captured by thanant&hese micro-

-12 -
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mechanical devices are also capable of generating extretakly sescillating waveforms
that are needed to process the incoming radio signals.

Another advantage that these devices offer is reduction on power needetddyital or
software defined radio would use digital electronics to do all thek wuch as filtering
and handling the noise etc. The extremely fast Analog to digtalerters needed to
accomplish this are not yet available and when they do, would need engraveersto
operate. The mechanical setup to do the upfront down-conversion and filtexirg
ease the requirements of DSP for additional filtering and reducerpceonsumption
greatly.

Such micro-electro-mechanical devices (MEMS) like the intedraircuits of today may
become common in handheld devices. Designers could combine a large nuivi of
resonators to create a bank of elements each capable of sekatmmgmunications
channel instead of a broad band containing a confusion of transmittedssigha
strategy is radically different from electronically tunedios (using tunable electronic
circuits to select a frequency and then uses subsequent ampliigges)sor software-
defined radios (that separate out signals in frequencies computationally).

Hence the radio technology appears to be coming full circle, starting from isnmes
roots, traversing a path through solid state electronics to DSP based and softwwace-de
radios and now back to mechanical radios again. The technology has seen surges of
advancement through last century and continues to do so today as it drives modern
communications and the business of the world.

Reference:
http://spectrum.ieee.org/telecom/wireless/radios-with-micromacdhresonators

-13 -
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Professor Muhammad Nauman
By: Sophia Hasnain

About the Author:

Sophia Hasnain is Electrical Engineer by educatwimo has worked in diverse corporate environments
and currently works for Deutsche Telekom in Bonnermany. She can be reached at
sophashain@yahoo.com

When we talk of Academics,
specially in the Pakistani
Universities, we are really left
with few names worth mentioning.
On one hand we have an
enormous mass of Pakistani
educated engineers and academics
and professionals that are
internationally recognized and on
the other hand we have a dearth of
gualified academics in our own
Universities. All those who have
been through our national and
public sector education system know that there is no research cootritiayt our
academics, there is no mentorship and there is an archaic sygt&oe that pushes one
from one level to the other till one is out of the university.

November 15' 2009's morning when the world came to know that Prof Nauman has
breathed his last brought shock and grief on his students. The out poursafegRIP
status lines on Social Networking Media, blogs, exchange of Emnaiscalls between

his students made one realize that all was not that bleak there.

Muhammad Nauman, Nauman Sahab or Sir Nauman, did his BE in Electrical
Engineering from NED College (as it was then called) in 1974.dryéars in NED he
was associated with National Students Federation, progressiveglatitganization of
students and even ran for the Union election. His friends describedshaonanitted
activist who stood for what he believed in, he was socially conscimlistaved to bring
about change in down trodden. He got his MS in Electronics from NorttlidzaState
University and came back to Karachi. He initially and briefly keok for Karachi Nuclear
Power Plant (KANUPP) and later on joined NED University as Lecturer.

As mentioned earlier, our Universities are not a place to doroeskacause of low level
of funding and hence the engineering universities have only become teachiegsities

and this was true of Nauman Sahab as well. He probably couldn't coatnibut
international research but his training in politics certainly telpen in realizing the

potential that he had at that place. He started research tkatoweontribute in the
society, taking up projects that local entrepreneurs and indussrialmild shy away
because of low return or huge effort. He had set up a Wind Mill itahigh early 90s to

-14 -
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encourage students think about alternate energy resources. Hehsindezlly set up a
High Energy Lab. He helped interested students in mid-90s to setdizet.eduand
hence bring the university on electronic map. He volunteered to setreipssi network
for the biggest charity in Pakistan, the Edhi Foundation so that ectiedf Ambulance
service is run in the city. And many more such projects that higkligand resolved
social problems. To date there is no match to what he did; Edhinentae best
Ambulance Service. Very little pioneering work is done in the enamy Internet
domain despite a tremendous growth and budget allocation to IT serite country.
The whole market space of entrepreneurs is busy working on ideasdlddtvery little
social value.

Nauman Sahab didn’t do this alone, he involved his students. In obituary notegrehe
two common mentions, he was the best teacher and he also made thts sealze the
social problems. There were two approaches that he took, he usualpteedist 5 - 10
minutes of his lecture to talk about social problems and how technala@fy olve them
and he supported initiatives and sometimes took the lead in setting @otprtjat
showed that technology could solve the issues. He set up the organdzdiiohnYouth
Conservation Program (YCP) that owned the public schools before thésnbea
fashionable trend but with transferring responsibility to his studergstablish labs and
bring out changes in the environment there. He was very supportive pfaipessive
magazine published independently by the students. These programs suedtdzbnds
between the students that today when he is no more; the new professi@nglking
about taking his legacy forward.

His activities were not limited to the university and studentswie an integral part of
the progressive initiatives, development activities and progressiiteglohctivism. As
one of his students said that in the 80s and 90s when politics in Kavashabout
ethnicity and religion, he helped his students focus on larger issuesnanity. He
helped in organizations such as PILER, Orangi Pilot Project, UrbaaurRce Center and
HRCP. He has written extensively about environmental degradation arahhtost of
development.

To me, one can not separate Nauman Sahab the teacher and NaumaheSattabst. It
was his activism that brought passion in him to deliver the besstrés¢ to help his
students in whichever way he can (even when they were not his stlidertglping
them in their job search) and impart social responsibility inthidesits. He also adapted
to Pakistani academic environment, by not getting involved in pettysidsuie using
academia to promote noble causes.

Today his students all over the world mourn his death!

-15 -
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Smart Grids and Power Distribution
By: Umer Tariq

About the Author:
Umer Tariq is an Electrical Engineering graduaterin UET Lahore and now pursuing Ph.D at Georgia
Tech, Atlanta, USA in the area of Cyber-Physicateayns He is Fulbright scholar for the years 200820

What is Smart Grid?

The term “Smart Grid” refers to the idea of overlaying thesteng
power distribution infrastructure with communication infrastructure thathe utilized to
improve the performance, efficiency and reliability of the poweastfucture. Such grid
will also be useful for saving power and reduce overall cost of gitgrdpeing able to
control appliances during peak consumption hours.

Smart grid has been borne out of the need to generate, transmit and
distribute energy most efficiently from the sources to the uaats hence provide
foundations for sustainable energy consumption on the planet. The technolsgyafbr
grid only takes existing technological progress and puts it toouselte complex power
problems in an effective manner. In these terms, there is no funddnectinology
breakthrough required to implement smart-grid but there are a numlmrakkénges,
which will require smart engineering solutions to get off-ground.

The basic idea in such grids is to actively sense the trends Im pgooter
generation and consumption and come up with smart ways to reconcds atthese
two different ends. Such a grid would therefore involve the three fundament
components present in every feedback control loop. Sensing, processinguatidraor
control task implementation). Sensing component will sense the peaksoagts in
power generation and consumption, control processing or controller will warkver
up (follow/track) these changes and hence meet the requiremenby $le¢ system
design. Viewed from the point of view of elementary control theorwrisgrid is just
another control loop having both analog and digital components inside it &nm@pl an
arbitrary complex control algorithm and achieve a stable, efticéed fast adapting
power controller.

There is one important aspect, however, in which a smart grediffom
a single input, single output, SISO control loop. And that is distributadirge and
actuation. Whereas the sensor in an ordinary control circuit isetb@dtthe output or
monitoring some internal state of the system, the smart gridose are distributed
spatially all across the grid. Since there are several gg@mgrstations, these sensors
might be monitoring water pressure, wind speed, nuclear reactorrsgarps or steam
boiler conditions. Any or all of these factors might play a rolgetermining what should
be the next strategy to keep supplying power optimally to the gddta users. Such a
distributed nature of sensing gives rise to what is known as #@distt control system.
A distributed control system must pass through an extra step abrséata fusion
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whereby data from all of numerous sensors is combined togetheruntovehich can be
processed by the controller to formulate a meaningful action ggrat&’e will now look
at essential merits and features of smart grid before hawisgyt about the underlying
science and engineering.

Some of the goals that can be achieved by a smart grid infrastructure are thiadollow
a) Efficient Integration of Distributed Renewable Energy resources
Traditionally, the power grid has been divided into three distinct components:

a) Generation
b) Transmission
c) Distribution

Generation has traditionally been in the form of large capaniiyraliable generators
such as hydro-power plants, thermal power plants and nuclear power BEaistsig
Transmission system has been designed according to these gersrateas. However,
the renewable energy sources like solar and wind are usually narehdmstributed and
intermittent in nature. Therefore, the existing power infrastracteeds to be upgraded
with a lot more sensing and intelligent automated decision makioiglér to incorporate
these inherently different renewable energy sources.

b) Demand Response to Flatten the Peak Load

Utilities have to serve a load profile that has a peak duringvir@rey. This causes them
to employ short term and more expensive generation sources likegastors during
the peak hours. Smart grid infrastructure consisting of intelligpptiances, a home
energy management system and a time of use pricing signatheontility can result in

flattening of the load profile, resulting not only in savings but alsedaction in the

carbon footprint of the utility.

¢) Reduction in the Line Losses

Demand response from the consumer, generated through the smart grid
infrastructure, can result in lowering the peak current that isrdfeom the utility. This
can result in lowering the losses.

Moreover, another opportunity offered by the smart grid is the useaditca
banks throughout the distribution network which can be brought online based on the
extensive network of sensors throughout the distribution network. This cpnirhel
maintaining a good power factor, thus lowering the losses in the distribution.

d) Improvement in the Grid Reliability
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Smart grid provides an opportunity for implementing much more robust fault
management mechanisms throughout the network. It can help in minimizeng
possibility of cascading faults, resulting in huge blackouts.

e) Cost reduction

Smart grid infrastructure also provides the utilities with automated nezteing,
efficient fault reporting and fault localization mechanisms. This can resaltiajor
reduction in the operating cost of power utilities.

Due to its many advantages it can prove to be a huge help in reducing and better managing powe
consumption in country like Pakistan which is struck by an ever increasing posver cri

Why Do we need a Smart Grid in Pakistan?

Pakistan has suffered from an Energy shortage over the past couple of decades.
With a lack of reliable hydro power resources, fast depleting natural gas resandce
unpredictable swings in Oil Prices, Pakistan needs to make use of Renewable Energy
Sources. Efficient integration of renewable energy resources is not possitdatwie
smart grid infrastructure.

Line Losses have been a major issue for the utilities in Pakistan. Smart grid
infrastructure can be a major tool to improve the situation, both by reducing the theft and
by improving the efficiency of distribution infrastructure.

The world is slowly but surely moving towards enacting legislation in order to
reduce carbon emissions. If Pakistan can develop a power infrastructure that is in line
with this forward looking requirements, its economy will be safe against any future
export regulation that might be put in place against countries using non-clean energy
sources.

With the recent wave of awareness about global warming and need for more
sustainable energy resources, smart grid is going to be a huge market worldwide. If
Pakistan can develop a pool of expertise and products in smart grid technologies, it can
present a significant potential for export.

How Do We Go About Building a Smart Grid in Pakistan:
a) Government Policy:

Throughout the world, smart grid infrastructure initiatives have beaeerdby the
policy decisions of the respective governments. This is becauseginEmments have
decided that pursuit of green energy sources and a smarter riceniegrid is in their
national interest. Pakistan also needs to make this a priotiig aational level. As most
of the power utilities in Pakistan are under direct government cpatrdécision about
developing a smart grid at the government level is even more important.

-18 -



IOPWE — International Organization of Pakistani Women Engineers TBeacon

b) Research:

Pakistan government needs to identify certain key areas wheemt$ to invest
its limited resources when it comes to research. Smartgadorime candidate. This is
because the lack of such research in Pakistan would eventually iresh# utilities
buying custom solutions provided by the Multi-national companies, costing @ hug
amount of foreign exchange.

Major areas of research, which can be instrumental in developing smart grid
infrastructure, are:

Middleware for Real Time Sensor/Actuator Networks

Information Visualization and Analytics

High Confidence Development Tools for Safety Critical Distributed Systems
Low Cost and Long Life Sensing and Communication Platforms

Networked Control System

There are already a significant number of highly qualified prafeats in all these
respective areas, currently serving Pakistan in various rolese iBheo dearth of control
scientists in Pakistan and the publications resulting from indigenbDs Rave been
published in the most reputed international journals. This is an adequatehaitdefrtart-
Grid development can very well happen with our locally grown talent goalforeign
trained PhD scientists and engineers. Again, the policy push frogoteenment is very
essential to integrate together, a critical mass of theeastists, so that they can begin to
solve important problems of this area.

¢) Education:

Traditionally, Undergraduate Electrical Engineering Education ikisRan has
been broad-based, in the form of a common curriculum for up to 3 yealisgléa the
senior year specialization in one of the following 3 areas:

a) Power b) Electronics c) Computer Engineering

However, in recent years, there has been a trend of offering degneeentrating
completely on one of these areas. The trends have been particatalgrated by the
proliferation of wireless cellular communications, which has géeera tremendous
need for electronics and computer engineering majors. This reductioarriculum,
restricts the ability of the graduates to work in the areamarisgrid which inherently
requires familiarity with all the three areas. So, thera eed to go to a model where
every EE graduate has the minimum basic knowledge of all the three areas.

Smart Grid and Future Research:
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As mentioned earlier, the problems in smart grid belong to a reh ef distributed
control systems that has been extensively investigated in theChaséntly there are
many research groups around the world, doing research on distributed samding
control algorithms and looking for deep theoretical results in th@ptiise. The most
direct and immediately useful incarnations of smart grid will neojuire very rigorous
mathematical foundations for its algorithmic content, but as thereontst flexibilities
and options increase over time, more sophisticated mathematicgbisnabuld be
invariably needed. In this sense, it is a rich evolving discipline,hwétii has hundreds
of interesting and potentially useful theoretical results hiding umedéh its garb. Smart
grid is an area, open to both young entrepreneurs, university students, gawainm
agencies and just engineers like us, waiting t be explored and ysg to serve the best
of our interests.

Biosensors and Bioengineering:

Content, challenges and opportunity for Pakistan
By: Farasat Munir

About the Author:
Farasat Munir is an Electrical Engineering gradudtem UET Lahore and now pursuing Ph.D at Georgia
Tech, Atlanta, USA in the area of Bioengineering.i$ifocusing on finding cures for cancer.

Recent technological progress has invested and emphasized heavily dical me
technology in particular and the interface of technology and liemses in general. This
has led to a rapidly proliferating discipline of bioengineering, biooadngineering,
neural sciences and other associated outshoots. The acceleratdd lgmewdlso been
fueled by the need for making use of technological progress to cors®ivienprove
natural resources and to provide preventions or cures to the long standiag baitthe
against such sweeping monsters as cancer and AIDS. This axjpttaes this relatively
young discipline of bioengineering from an insider’s perspective and ktolkese key
areas in detail, which can be financially lucrative and acadéynicseful to Pakistan in
the long run.

Bioengineering: The content

Bioengineering looks at the intersection of technology and life sseand in this
respect draws from a wide array of disciplines and technologibereTare two
fundamental drives for exploring such an integrated discipline. Ond)dbatlready been
mentioned in the introduction relates to finding cures and treatmantsng standing
human illnesses that still need to be conquered. In this respeatiidgs for making new
medical and diagnostic equipment, drugs design and delivery mechanitseticesand
other improved instrumentation for medical sciences. There is hoaergtrer important
parallel motivation to this exciting discipline. That lies in gtedy of optimal design of
nature that surrounds us in many different facets and carries irsimégssons in its
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wake. Such ingenious designs of nature can be tracked and studied in geptide for
useful engineering innovation into the future. This acts like a podedback loop
where scientific progress helps biological discovery which in ®add to the enrichment
of scientific content and shows way towards new directions of investigation.

We highlight these two different parallel approaches to bioengimeday taking up
specific examples from the discipline and how they help and takeil useidback
amongst each of them.

Learning from nature: Cancer cell pathway study

One such example is the study of cancer cells. Different celtke body are linked
together through an intricate signaling mechanism. This signalexhamnism has been
the target of research for a large body of scientists wamtingtudy the interaction
between cells which lead to cell growth, repair, and performingpgsgific functions. In
the case of healthy body cells, any disturbance in these signalingaya leads to
different pathological conditions. Knowledge of these mechanisms cgesugffective
treatments for such conditions. More importantly, there are harmifalaperating within
this environment whose growth and proliferation solely depends on effective
communication and nourishment. Cancer cells are an example whengsthsignaling
to expand throughout the body and affect different organs and tissuesofitheA great
deal of research into this had revealed much about the differentazthdonks and key
mechanisms which enable these cells to maintain effectiveetiseccommunication and
synchronization and block any attempt by drugs to discriminate betlWweendnd the
other healthy cells. If this signaling mechanism can be knowniégtsts, the growth
and spread of cancer cells within the body can be stopped and theyroaddé& perish
gradually without harming other body cells.

The study of signaling mechanisms between various cells has beeilldreapplied to
many modern engineering systems. Since the communication mechat@sissd by
nature are optimal in many ways, it is deemed highly probablethibstcan lead to
effective communication between any distributed network of nodes. Thébutist
nodal network is beginning to appear in ever increasing number of emginegstems.
They can be likened to a formation of robots exploring an unknown or dangerous
environment like that of a minefield. Distributed sensing is alr@ady popular in sensor
networks used in applications as diverse as structural monitoringulagal irrigation
and high security environments. The inspiration gained from cellalamuinications in
the body can provide really exciting and novel ways to process informfabm these
sensor nodes and use them in a variety of different formations tevacai specific
objective. The cellular communications within the body are able t@waelin extremely
energy efficient and secure system where thousands of diffeléstractures are able to
work in unison towards a certain body function. There is much that this fad
distributed sensing and control can learn from here.
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Learning from nature: Neural information processing.

Information processing within the human brain has long been an area stigatien by
neuroscientists and other researchers. It has seen a lot of adgahceoently where
laboratories have successfully demonstrated mind-machine intesfaeee different
tasks can be automatically inferred from brain signals and edchy electro-
mechanical structures. This has ushered in a revolution in the apeastiietic devices
and further research is leading to an investigation into fine brapsnin the process of
interfacing human mind to our electronic worlds, we have gained atcaskBuge array
of neural signals. These signals can be used to infer information about howrarhinda
communicates within itself and with its surroundings. This informatambe critical in
curing many mental illnesses and in enhancing brain function for eyefixdag.
Decoding their patterns will also allows us to learn differeatinbcontrols, like the
passage of visual information from the retina to the brain, whichbeavery useful in
building visual prosthetics. The broad umbrella of neural information EiOCESS
therefore very important in biomedical sciences.

As with cell signaling mechanisms, there is a parallel tecgyaiotivation for learning
neural information processing. And this lies in getting inspiratiomfnature to build the
next generation of audio and video signal processing systems. Modeah [gigcessing
has got ever shrinking power budgets to perform its computations. Tuastanedium
to realize these systems has been the popular CMOS digitaltsirwhich dissipate
power from the supply on the occurrence of every bit switching actiormdet the
efficiency requirements of these signal-processing engines, erginaust look
elsewhere. Nature provides an example where extremely powediiby and visual
cognition is achieved with very low power budgets. Cochlear processihign whe

human ear is an example, which is an instance of performing a mesdh#&urier

transform on the incoming audio signal. Having the neural data at disposaans can
learn about how nature accomplishes these complex processing aiftca&imss tasks

and can reform their own systems accordingly.

Bioengineering: The landscape

Bio engineering landscape is diverse and extensive. It starts thé baseline
biochemistry, where knowledge of biological substances and the applicdtchemical
processes can be used to harness and process the bio-molecules. Tedtawloggn
extensively used, which has led to such state of the art instruthahtgrovide for the
identification and segregation of different DNA molecules. Tharelogy part of this
segment relates to the development of efficient biosensors, whncteaet quickly and
accurately to the presence of different bio-molecules. The diseiplicompasses signal
processing widely to process and reconstruct internal images Huonan body. The
extent of bioengineering goes as far as to the building of irgatligmulti-sensor
systems, which can take biological measurements and derive meardagtlusions,
one example of which would be automated patient diagnostics.
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Bioengineering: The Opportunity

Being a relatively emerging discipline, bioengineering offeesngndous opportunities
for Pakistan in terms of its economic utility and public sectgpach Several sub
disciplines within this can require huge investments and graduahsetsuch that they
may not be feasible in a developing country like Pakistan. But thereemtain key

specialties, which already have ready manpower available and @pnckly put to use

in creating new industry and employment. Some of the areas conslueraahor to

come under the fold of this later umbrella are listed with their brief detadsvbel

Digital image processing and diagnosis:

Digital image processing techniques are being used on imageseabt&irough
sophisticated imagining techniques like MRI and quantum nano-partidiese Tmages
can be those of the cancerous tissue from various parts of the bodgaljes are then
passed through a recognition system, which is trained to detecediffgpes and stages
of diseased tissue. These artificially intelligent systelses a mix of modern statistical
methods and learning theory. A strong inference on the part of th&sensycan save
thousands of hours of trained medical effort and speed up patient diagraosticare.
The mathematical techniques that these systems owe theirnpanfoe to are old and
well studied. It is a niche where the technology-development and ‘oaaétlcommunity
from developing countries like Pakistan can make a significant impae to its huge
population and dismal standards of healthcare, there is always daxggynumber of
patients in a region such as Pakistan. Having large instance disaage also provides a
breadth of scope and study not available in advanced health care systamgyenerate
a huge database, which can be studied by researchers to acquirarukgtstanding and
train the intelligent machines better to perform their tasksralhing algorithms and
mathematical analysis techniques are perfected on our datathess, can then be
developed into commercial diagnostic products that can be used by thewanioleNot
only will the health-care community be very willing to test ehgsoducts for better
results, this also entails a lucrative financial reward dudéameed and impact of such
research.

Data mining for diagnostics and prognosis:

Often times many diverse symptoms can be traced to a singlecaheondition.
Similarly many natural phenomena can trace their origin to one malofact. This
points to how different, seemingly unrelated facts can be put tog&ihderive an
inference. This is an area, which has seen a lot of reseamhtlyeand come to be
known as data mining with reference to computer scientists. Undeeilhef the name,
is a subtle and beautiful mathematical model that projects arvacmatrix of points, to
a certain uniform and well-defined space, which is the space gban@tular condition.
In this way, data can be selectively arrayed together to pemporeerful interference.
This is another area where lot of research can be performed lc#héndustry, which
is familiar with data storage and handling technologies. With tixeomtechnologists
returning from abroad, having trained themselves in Al, along with &bhth
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practitioners in the industry, a very robust system for inferencéaad$s from such
biological observations can be built.

Sensors and useful consumer products:

Biosensors are an integral part of any bioengineering program.fdimeythe first and
the only real segment that interfaces and reconciles the twdsnadrtechnology and life.
These biosensors can range from simple ones measuring body tenepanatyressures
to those detecting a certain concentration of particles in theumealnd raising alarm.
They come in numerous forms and sizes and are a subject of contirsgadcine
Fundamentally, a biosensor, like any other transducer, is a deviaothvatrts a change
in biological phenomena to the physical quantity of voltage or currertin@ehis
definition is an entire spectrum of techniques and technologies that mnaossible.
Much celebrated ones are the ones falling into the category of-migchined sensors.
These are MEMS (micro electro-mechanical systems) stagctconnected to certain
proteins, due to which their resonance frequencies are excited or didmpéhe
concentration of biological substances, which stick to those proteinshandec their
morphology. Many different and cheap biosensors available in the markéecused to
monitor patient health and raise appropriate alarms. The fabriaatisach devices is
currently not possible in countries like Pakistan, which lack semicamdéctindry
resources. However, there is plenty of design expertise that azsetldéo develop these
sensors and associate electronics, which may subsequently be maadf&cm abroad.
This is a challenge and an opportunity for our specialized enginessimgunity to
contribute into this growing discipline.

Bioengineering: The Challenges

The foremost of all the challenges facing the growth of thisiglise is the
multidisciplinary nature of this science and the difficulty of bimgg professionals
together across different disciplines to form a coherent teancdhaaccomplish research
and development. There is a paucity of trained professionals avdiabie as well as
the academic curriculum is completely devoid of any integratedomBioengineering
topics. Engineering schools are all too preoccupied with technology s byeile
biology and medicine majors have too little fundamental understandineclofdlogy
limitations to suggest efficient and safe practices. We fimeraneed to brew a class of
individuals, which are highly specialized in their own areas of égperbut are also
conversant with the fundamental principles of both technology and biology aand c
understand the limits and cross-disciplinary problems arising obtof.tThe subject of
biology has to be seriously introduced to engineering majors and baspland
mathematics should be an optional part of the curriculum of medicine and pharmacy.

In this continuously evolving world of ideas and innovation, we have to stress
upon our younger generation to acquire a broad array of skills that eopled across
disciplines. Health-care, life sciences and other such areasnaieaged to be huge
industries of the future. Only by training our accomplished people and prgvat
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environment and opportunity to nurture the talent, can we acquire our pghe pie of
this exploding opportunity.

Convergence of Telecommunication, Media and

Technology
By: Wajiha Malik

About the Author:
Wajiha Malik is IOPWE President. See executiveil@®fo find out more about her.

1. Future of Telecommunications
1.1 Broadband and Wireless lead the future digital revolution

Communication and Entertainment are expected to merge around 5-10 aywhrs
deployment of broadband will bring about this revolutimough the technology is there

it is the structures of the industries that need to align beftygtial business merger can
take place. The failure of the merger of AOL and Time Warsiemi evident example.
There has always been tension between content and distriddtieever, the CEO of
Time Inc Richard Parsons had hinted in Jan 2004 that Time Inc mayeaequable
companyThe hostile bid of Comcast for Digital for $66 billion on Feb 11, 2004 was
another indication of the merger content and communication.

The strongest technical trend for this decade is pervasiveness—witiditing about

amazing increases in our ability to connect and communicate. Wéavg pervasive
computing, where everything that has electricity will have sofwa it, and pervasive
networking—everything will be hooked together.

The future of media is how new models in distribution allow old pleasueskats future
will be a merger of the real and the conceptual world which belbrought about by
technology.

Broadband deployment is the hottest debate in telecom. They arentarte digital
revolution (home networking) as their next big market.

MIT has given me the exposure to Media Lab, which was establishecbbiNigraponte
with the US$10 million aid of Japanese businesses men 10 years abeli¢ved that
communication, and computing and media will merge. And this lab doesdeadge
research in these overlapping fields.

During visits to Intel (semi conductor), Cisco (networking) and Songng$Gmer
Electronics), their strategy departments clearly indicatetlthear R&D is focused on
products for home networkingComputer firms are also entering the Consumer
Electronics industry.
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Now, clearly broadband and wireless (e.g. Wi-Fi) seems to be provitheg
infrastructure to lead the digital revolution.

1.2 Telecom in the next 2-3 years as predicted in 2003

Telecom in US will consolidate. And in Consolidation the due diligencecalture will
play far more important role than regulation.

The growth clearly is in Wireless and Broadband. ADSL penetratiditiis 15% and is
expected to increase to about 30% and will never be a high a Korebe®@se of the
demographic differences in the both countries and the layout of the h@afiemes.

Korea has dense urban population living in multistoried complexes, whikdsntaeasy

to deploy the broadband. There is a huge demand for broadband in US and Telecom
sector is reluctant because it is not cost effective now $iveceonsumer confidence is

low in the market.

Telecom has hit the bottom and the future single digit growthpea&d over the next
couple of quarters.

Wi Fi will grow in the home environment, enterprise but hot spot isargiod idea for
US market.

Fiber, tough mostly unused today will be filled up in 5-7 years.

In a few years Telecom will be a sector less industry daffsKkagan, an independent
telecom analyst in Marietta, Ga predicts. Industry names tkbl&" and "telecom”

could eventually be replaced by terms such as CET -- for the, estdétainment, and

telecom industry.

This will be a huge shift -- on par with the sweeping consolidatiaaomanufacturers

and railroads years ago, says Rich Nespola, CEO of The Manageeterdrk Group
(TMNG ), a telecom consultancy in Overland Park, Kan. The survivors likélyim

a huge prize: Control the $200 billion phone business and the $55 billion cable-TV
business -- plus associated entertainment businesses.

1.3 Growth among Wireless Companies as of 2003
The boom in the telecom stock in the last quarter of 2003 has laayaly from Wireless
and that to in small wireless players. The big giants tough &gnosvth in Wireless but

were inhibited in the overall growth in revenues due to their losséiel wire-lines
services. Hence there is not much growth in the stock.
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1.4 Growth of Wireless in Emerging Countries as of 2003

In 2003, the wireless growth in the sub Saharan Africa was 37% (8dmalstomers)
compared to 32% in Eastern Europe. The region is expected to spend aroutidr$3 bi
on the wireless infrastructure in the next 3 years.

Wireless has already bypassed fixed-line voice service ibuglfour Latin American

countries. Around 46% of the region's households have no fixed-line senether

because they can't afford the installation fees or becauseubey tural areas. Pyramid
estimates that revenues from those moving directly to mobile ceatth 1$2.3 billion in

the next five years.

China has the highest number of wireless customers 140 million. NdJQoM/o is
betting its growth on the expansion in China (Speech: US Head ofD¢CbMo in NY
visit of MOT Nov 2002)

These predictions done about six years ago are still as valid &sddney were at that
time and we are seeing their revelations happening around us. Thihati¢he media
and telecommunications will merge and emerge as the hottdsttnsastill taking shape
and we see the its effects in the forms of countless new egrara applications related
to wireless data available to cellular customers, as well@sthora of the same to wired
customers, this has been largely possible due to the high speeds and wbldata
traffic on these channels.

1.5 Telecom will/is turning around

According to “Breaking Away —Leading the Telecom turnaround” by Techgplog
Communication and Media Ernst &Yourtge financial stakeholders of Telecom do not
buy in the idea of industry cycle and believe that the expectatiotisei last telecom
bubble were exaggerated. They think that Telecom requires morsiodetiaking
improvement expecting a change in the leadership. However the consolidst
expected (also concluded by NTT DoCoMo US head). The report also contiiati¢ue
regulations for telecom need to be revised.

My experience with telecom management in different areaszrance Telecom senior
management is essentially all-French groomed from French sclimotfiey lack Wall
Street discipline to successfully gain the confidence of investors. Likely so

The chairman of NTT DoCoMo is an ex Sloan Fellow — an exe progta#iT Sloan
School of Management and their senior management is trained rfnostlyhis program.
Does NTT inspire more confidence of US investors- yes

British Telecom has joint projects with MIT departments (e cenca Media Lab) to

develop their future strategies. This essentially means thaxBgutives are influenced
by American Management style.
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Emerging Markets (Pakistan Telecommunication Corporation Ltd PTHg selection
of the chairman of PTCL is based on seniority which does not edlsemigans that he is
the most capable. The monopoly has introduced great inefficiencieati&iion is the
only way to introduce discipline in the monopoly telecom. The substitygertrmodel of
economy is inefficient.

1.6 Challenges for Telecom

The inertia in this industry is dictated by high infrastructure cost.

Secondly, the regulations for telecom are outdated in US. Theyimeangorated 100
years ago when different services required different mediepftehe- copper, TV &
Radio Broadcast- airlhe rules and regulations are a subject to politics over feesissue
e.g. 14 billion access fee by Baby Bells for the local telecayeps is at stake with
regulation for VOIP.

Deregulation is a challenge for Telecom.

1.7 New Opportunities in Wireless

Asia is advanced in Wireless applications as compared to thedd&mnby two years
and Asia is a huge market. Any Wireless technology that can biedpplAsia has a

huge opportunity.

Coverage and capacity remain the main concern for the Wirelesgeral Any
application that will increase the revenue per applicant will bag VC money.

Any technology that will lead to converge devices for Wirelesh also be VC
favorite.

European Telecom players have their billing system as huge aistio8 to this
problem will be likely very popular with VC.

1.83Gin US

In European markets high license fees were definitely a meistdle timing was bad too-
introduction of New Technology with the burst of the tech bubble has deldge
deployment. The market in Europe favors oligopoly structure, whichargawod for
healthy competition.

The carriers in US will have to acquire more spectrum at [8asIHz. Voice still
dominates as an application over data in the near future.

80% of the revenue in Japan and Korea comes from the consumers vihdd&ghe
enterprise is the customer. Consumer segment is expected @senanenear future but
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will never exceed in $ value over enterprise. And of course the coriheitia major
problem in US.

1.9 VOIP and its implications

With the increase in the broadband deployment in US and the alarnend isarising,
VOIP makes a suitable case. Microsoft has launched Live Commuong&ystems for
the corporation voice management. According to Siemens LCS s&85pier 4 person
conference call and 30 min of work. But Microsoft will face cometifrom Cisco and
Avaya in this space and may coop with IBM.

The main issues facing VOIP are reliability and scalability followed byrss.

2. Case Study: Deployment of Broadband in South Kea

South Korea has the highest broadband penetration in the world with moreathaf

the population (8.5 million) hooked on broadband. It has an urbanized, young, educated
and technology geek population, which has favored this penetration butostié s
lessons, can be generalized.

This case study will answer the following 3 questions:

1.What led to this broadband penetration?
2.What applications are used on broadband?
3. Is the business viable?

2.1: What led to this broadband penetration?

According MIT Prof Charles Fine framework it is the intemactiof the following 5
forces that determine the roadmap of a technology:

Regulatory Issues
Business cycle
Company Strategy
Industry Trends
Customer preferences

Let us consider the interaction of these forces that led to tleessuof broadband in
South Korea.

Regulatory Issues The government spent US$1.2 billion in the deployment the free
high-speed data network to provide free broadband connections to the pritmaoiss
thus addicting children to the experience of broadband. It also providediweseto PC
makers to provide cheap PCs to the consumers thus providing the netvesriakties
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effect for the broadband industry making it possible for 70% of the housebadif®rd
PCs.

Customer preferences South Koreans are urbanized, educated, young and technology
geeks. Thus they reacted positively to the broadband deployment. Thexdydo pay

for online services on broadband like that of TV programs. The custaghearibr has
changed. Koreans spend double the time online and take PC has an naegsaity of

life as TV and refrigerator.

Industry Trends: The telecommunication, media and technology is merging and this
helped South Koreans to make use of the opportunity. Seoul Broadcastirge S&iV
network sells reruns of its popular soap operas and sitcoms on demaneroet lfar 40
cents per episode. SBS generates $400,000 per month from this service.

Similarly Korea.com and Lycos Korea sell movies and cartoong @ithpay per view or
on monthly basis. Lycos Korea on its first day had 100,000 customers for this service.

Company Strategy Company strategy has been to capture the market share bynpweri
prices. These lowered prices further led to the penetration ofdhdlmnd. In Korea the
broadband connection is $30/month whereas in US it is $50. Tough the companies now
are trying to keep their profits alive.

Business Cycle With the telecommunication boom throughout the world, the investors
having deep confidence in the revolution the company had lot of capital &inres in
broadband infrastructure.

2.2 What applications are used on broadband in South Korea?

South Koreans use their PCs for entertainment, homework and emédil Bvidadband
Video Chatting and high bandwidth games like Linage and Kingdom of Wings ha
become very popular and 60% of the stock trading is done online now. The cading t
has tripled in Korea since the deployment of the broadband.

Commercial applications include media entertainment like rerursoap operas and
movies.

2.3 Is the business viable?

Seoul Broadcasting Service, a TV network sells reruns of its popo&y operas and
sitcoms on demand on Internet for 40 cents per episode. SBS generates $p66,000
month from this service.

Similarly Korea.com and Lycos Korea sell movies and cartoong @ithpay per view or
on monthly basis. Lycos Korea on its first day had 100,000 customers for this service.
One of Korea’s most novel fee services is NeoWiz, a multimeaié community that
generates most of its sales from SayClub. Members commuimcegal time through
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virtual images of each other, which they design according to thair pveferences.
NeoWiz earned $5.3 million in revenues of $24 million.

The tough competition in Korea tough drove the price down and thus benédfiting t
broadband penetration but shrunk the profits. With the slowing down of the broadband
penetration since half of the market has absorbed it the comparidsetting their
revenues on the services (e.g. portal) that they will provide with the infrastrtucture

2.4 What are the difference between the Korean and US Market

Korean population is made of young, educated tech geeks, which makes them more prone
to broadband as compared to US population.

Koreans live in densely populated high risers in urban localities whereas laiga pbrt

the US population lives in suburbs, which makes it costly to deploy the infrastructure and
thus a higher price as compared to Korean market. Low price US$30/month in Korea for
broadband has been one of the major factors in its high penetd®dorof the household
income is spent on education

Government subsidy and oligopoly market conditions played a very important role in the
success of broadband in Korea.

In Japan & Korea technology adoption is consumer driven and is soldifassayle
whereas in US it is enterprise driven

3. Capital Markets on Telecom Stocks
3.1 Psychology of the Markets

Capital Markets work on psychology- market sentiment. The Nobet RaizEconomics
for 2002 was awarded to a behavioral economist David Kahnaman for hawgratet
insights from psychological research into economic science, elipeoiacerning human
judgment and decision-making under uncertainty.

The Capital Markets will rise again creating irrationalilearances benefiting some and
finally bursting hurting many. They will rise because of theithhigturns in the long
runs- 12% and the chance of accumulating wealth beyond dreams. The teah ddubbl
2000 in its impact was no different from the Railroad bubble in 1800s -thbegtwo
may have been funded differently. Biotech is expected to be the nextpulbith will

not be funded by VC because of the very nature of the two industriescneng quick
returns and the other patience.

-31 -



IOPWE — International Organization of Pakistani Women Engineers TBeacon

10DUWe
P ——

g ——_—
Building a Getter future togeelicr

[aYa)
-2 -




