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Introduction

Academia

Research

PhD — UPC BarcelonaTech Spain

Microsoft Cambridge, IBM, Barcelona
Supercomputing Center, PLDA TItalia

Proven successful record of academic
management as Professor and Dean.

Enhanced Quality of academic outcomes
into applied and sustainable
projects.

Developed Labs Supercomputing,
Distributed Artificial Intelligence,
Computer Vision, Software Defined
Radio, Parallel programming and
Embedded Systems;

80+ publications and PKR
60+ Million research funding
during the last 5 years.




Introduction

Experience

Development and
Commercialization

16+ years’ versatile experience of
supercomputing, artificial
intelligence and IT domain in
national and international
academia, industry and
government

Developed systems for
industrial problems.
Transform ideas into applied
product, innovation and
commercialization,
sustainability and
capacity building.
Completed multiple
industrial projects having
worth of PKR 30+ Million.



Recent Projects (worth 0.6 Million US $)

Development of a patient monitor system
Indigenous Ventilator

High Performance Software Defined Radio System
Scalable Heterogeneous Supercomputing System

BLDC Motor Controller



Tiers

Hardware Architecture (Trillion $)
Software Architecture (Multi-Billion $)
Data Architecture (Billion $)
Front-End / Visualization (Million $)



Big Data

Artificial Intelligence
Requirements
Supercomputing
Pakistan Status
Expertise and Support



Data Forecast

Annual Size of the Global Datasphere H175 7B




e
The Big Business of Big Data

Global big data and business analytics revenue, 2015-2022

$274b

b

$189b
$169b
$149b
) i I
2015 2016 2017 2018 2019 2022
@ @ @ * Forecast. Survey time period worldwide between 2015 to 2018. .
statista %

@statistaCharts Source: IDC
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Industrial Revolution

1750 1850 2000
—- i
=
FIRST (1784] SECOND [1870] THIRD [1968] FOURTH [NOW]
Mechanical production, Mass production, electri- Automated production, Artificial intelligence, big
railroads, and steam cal power, and the aclvent electronics, and data, robotics, and mare

power of the assemblyline pomputers tocome



Intelligent Algorithms

* Senors Inputs (x) = Algorithm = Decisions Outputs (y)
* Inputs (x) = Program = Outputs (y)
* (Labeled) Outputs (y) = F (x) (computation) => Program
* F (x) = Training Models

- Accuracy

- Performance



ChatGPT

$29 billion
45 Tbyte Training Data

175 billion parameters
Training Cost $12 million
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Artificial Intelligence
Requirements
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Performance metrics

The term performance for Al has a double interpretation.

* Speedup.
* Accuracy.
* Scalability

—Data parallelism

—Model parallelism
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Decisions
Controls

Analytic

BigData |Classification

Cloud

Storage

Sensors
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Definition

“The Internet of things describes physical
objects with sensors, processing ability,
software and other technologies that
connect and exchange data with other
devices and systems over the Internet or
other communications networks. “ Wikipedia



Things

* Physical things exist in the physical world and are
capable of being sensed, actuated and connected.
Examples of physical things include the surrounding
environment, industrial robots, goods and electrical
equipment.

* Virtual things exist in the information world and are
capable of being stored, processed and accessed.
Examples of virtual things include multimedia
content and application software.



ITU Definition

A device is a piece of equipment with the mandatory
capabilities of communication and optional
capabilities of sensing, actuation, data capture,
data storage and data processing.

The devices collect various kinds of information and
provide it to the information and communication
networks for further processing.

Some devices also execute operations based on
Information received from the information and
communication networks.



Interconnectivity: With regard to the 10T, anything can be interconnected
with the global information and communication infrastructure.

Heterogeneity: The devices in the 10T are heterogeneous as based on
different hardware platforms and networks. They can interact with other
devices or service platforms through different networks.

Dynamic changes: The state of devices change dynamically, e.g., sleeping
and waking up, connected and/or disconnected as well as the context of
devices including location and speed. Moreover, the number of devices can
change dynamically.

Enormous scale: The number of devices that need to be managed and that
communicate with each other will be at least an order of magnitude larger
than the devices connected to the current Internet. The ratio of
communication triggered by devices as compared to communication
triggered by humans will noticeably shift towards device-triggered
communication.



Microsoft CEO (2007) laughed at the price
tag and the fact that the iphone didnt
have a keyboard and so had no appeal
for business users.



This telephone has too many
shortcomings to be seriously
considered as a means of
communication. The device is
inherently of no value to us.

Western Union infernal memo
1876



[ think there is a world market
for maybe five computers.

Thomas Watson

Chairman, IBM
1943



There is no reason why anyone
would want a computer in their
home.

Ken Olsen

Founder, Digifal Equipment Corp.
1917



World
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26.66
Billion

Number of
active lol devices

worldwide
as of 2020

Source: Security Today, 2020 03 ftiu"?'!c:fg,nlﬂe



History of loT

The first telemetry system was rolled out in Chicago way
back in 1912. It is said to have used telephone lines to
monitor data from power plants.

Telemetry expanded to weather monitoring in the 1930s,
when a device known as a radiosonde became widely
used to monitor weather conditions from balloons.

In 1957 the Soviet Union launched Sputnik, and with it
the Space Race. This has been the entry of aerospace

telemetry that created the basis of our global satellite
communications today.



“Machine to Machine” (M2M) Internet of Things Beginnings
(~1970s +)

Carnegie Mellon Internet
Coke Machine (1982, 1990)

A

ettty ‘i

weollee | |

. Internet Toaster
Trojan Room Coffee (1990)

Pot
(first webcam)
(1991)




Why now

e Ubiquitous Connectivity

* Widespread Adoption of IP
e Computing Economics

e Miniaturization

e Advances in Data Analytics
* Rise of Cloud Computing
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Network Connectivity

e Range - are you deploying to a single office floor or
an entire city?

e Data Rate - how much bandwidth do you require?
How often does your data change?

e Power - IS your sensor running on mains or battery?

* Freguency - have you considered channel blocking
and signal interference?

e Security - will your sensors be supporting mission
critical applications?
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3 Possible Device Network Topologies
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(eg Connected Home) (eg Factory) (eg Remote Qil & Gas)



IPV6

Smart Objects will add tens of billions of additional
devices

There Is no scope for IPv4 to support Smart Object
Networks

IPV6 is the only viable way forward

Solution to address exhaustion

Stateless Auto-configuration thanks to Neighbor
Discovery Protocol

Each embedded node can be individually
addressed/accessed



Functionality Sensor Type

Highest Cost

« Chemical/Gas

« Electrical/Capacitive
= Pressure/l oad/Weight
« Proximity/Position

- Long-term install/deployment
« Industrial scale deployment
$ 150 _$ 1000+ « Extreme accuracy/precision
« Typically large enterprises
« Ease of solution interoperability

« Residential/commercial « Woater Treatment/Fow

« Advanced development kits = Weather/Temperatura

« Motion/Velocity

« Acoustic/Sound/Vibration
« Light/imaging

« Proximity/Position

« Flex/Force/Strain

« Consumer-based support
= Fast deployment
« Medium infrastructure required

« Low-Medium accuracy/Precision

« Single function « Water Treatment/Flow
« DIY/Prototyping often neeced « Weather/Temperature
« Limited without other hardware « Mation/Velocity
30 _ 850 » Requires basic equipment » Acoustic/Sound/Vibration
« Geared towards amateurs « Light/lmaging

= Singular functionality

« No infrastructure required

Lowest Cost



What we will learn

Sensors Application
C. Development

Data Acquisition System Environment

Processing System Operating System

_ _ and Libraries
Communication System

Data Storage System
Data Analytic
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