In the Nearing and Forthcoming Future of

Technology TimeM

HOMO ROBOTICUS

The Next Evolution of HUMAN THINKING with Advanced Reasoning
AND
A Publication “Specially Adapted for the Future of Manufacturability”

In the not-too-distant future, the need for advanced human brain
capacity and processing power, and business decision-making speed will
require a whole new way to THINK in order to stay competitive in
business technology and manufacturing commerce of the nearing
future. Or at least the possibilities exist as we near stepping into the
future of Technology Time*™ as it begins its convergence.
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Prepare Your Mind for the Future

=4 I_ INNOVATIONS

PREPARE
YOURSELF
FOR
TOMORROW

Rewiring Your Mind to Do More



John’s Message, Insights, and Thoughts

Is it Time to Experience the Outer Limits of “Original Thought?” Will Rewiring Your Mind
Become Necessary to Stay Competitive and Business Sustainable as the Forthcoming Future of
Technology Time*" Grows Near?

Do we dare to present a TyRex Family Publication (TFP) to explore the possibilities
surround the future of business technology and manufacturing commerce as businesses begin
experiencing the business altering and disruptive nature of technology as the industries move
deeper into the five (5) individual technology elements of Technology Time? Exploring ways
that will require our business brains to function at higher levels of brain processing
functionalities in order to stay competitive when the very nature of how technology business
and manufacturing commerce will fundamentally conduct business radically and dramatically
changes in the nearing future.

Thanks for Listening!

Message — It is time to prepare your mind for the future.

Insights — The technology advancements to place neural implants in the human brain to
advance human thinking could be a mistake. For example, many homo sapiens make business
decisions on their instincts and many times correctly act on impulse. Is this possible with
robotic and artificial intelligence (Al) complimentary thinking? Would an Al/robotic directed
individual “run to the fire?” Probably not. But if our businesses are to remain competitive and
relevant, it seems good business to explore the possibilities of connecting Al and robotics that
are externally connected and then remotely connected to the human mind’s operating system.

One Last Thought - First, we must question the idea or concept of “one final thought” in all its
statement of singularity. So let’s go with “one last thought” for today, as surely there must be
additional thoughts in the future of mind exploration for manufacturing commerce leadership
in an ever-growing competitive world manufacturing landscape.

At this time, it is certainly too early in the processing and programing of inventing Homo
Roboticus to even consider submitting one final, last, or whatever adjective one might consider
to be attached between “one” and “thought.”

One Last Question — Will better understanding our human mind advance humankind? Will
connecting Al and its analytics to robotics with our human mind be beneficial and contributory?



START WITH WHY
A Book by SIMON SINEK

Format Designed for TyRex Family Publications

People like Martin Luther King Jr., Steve Jobs, and the Wright Brothers might have little
in common, but they all started with why. Their natural ability to start with why enabled
them to inspire those around them and to achieve remarkable things.

In studying the leaders who’ve had the greatest influence in the world, Simon Sinek

discovered that they all think, act, and communicate in the exact same way - and it’s the
complete opposite of what everyone else does. Sinek calls this powerful idea The Golden

Circle, and it provides a framework upon which (1) organizations can be built, (2
movements can be led, and (3) people can be inspired. AND IT ALL| STARTS WITH WHY

Any organization can explain what it does; some can explain how they do it; but very few
can clearly articulate why. WHY is not money or profit - those are always results. (1) Why

does vour organization exist? (2) Why does it do the things it does? (3) Why do customers really
buy from one company or another? (4) Why are people loyal to some leaders, but not others?

LEADERS AND ESPECIALLY GREAT LEADERS INSPIRE
EVERYONE TO TAKE ACTION BY STATING THEIR WHY

Accurately and Timely Articulating the!WHY pliminates excess baggage
and optimizes the available resources. This i1s John’s WHY. This is the first
time I have ever quested my WHY in business. So when I finish this TFP, I plan to
return to this section and determine whether I am able to convince myself as to the
authenticity and importance of my brain’s business region of brain’s ability to explore
the original thought in the future without the aid of computers. It become the
relevance of the necessity to share Reina and my publication. Is the WHY in this
publication a legitimate subject to discuss?
By John Bosch Jr
TyRex Family Publications
TyRex Learning Foundation

An Expectation of Achievement by Stating Specific and Realistic Goal(s) and
Their Timeline(s) (based on their practical applications). Composed from the Vision
and Understanding the Pathway, Benchmarked by Disciplines with individual and
TEAM commitments. John’s HOW and WHEN. At this time, the HOW and WHEN
are possibly under conceptual investigation. TBD.

By John Bosch Jr.
TyRex Family Publications
TyRex Learning Foundation




Introduction

Have you begun to think that no matter how hard you try, you simply do not have enough time
to consume, understand, and create new thoughts or formulations based on the newest knowledge and
information available?

If so, you have just entered the new reality described in the eBook Technology Time, where the
world’s knowledge and information continues to double in size at a rate moving from hours to minutes
approaching absolute zero. Or better described as a pace of doubling where by the time you can engage
in understanding, the information is already no longer new, but obsolete.

So how do we meet this CHALLENGE?

Section 1 — Homo Sapiens’ Past Progress and History

First, we begin by understanding our homo sapiens past development and history.

Section 2- Manufacturing Commerce’s Near Past to Today’s Technology Time

Second, we study and research our near past and onto today’s Technology Time CHALLENGES
until we fully understand the business of manufacturing commerce, understanding this situation
especially related to its developing world competition is vital to our long-term goals of sustainability,
longevity, and becoming an EVERGREEN business family.

Section 3 — Review of the eBook Technology Time



Section 4 — The Changing Competitive Environment and Evolving Playing Field of Business Technology
and Manufacturing Commerce

Section 5 — New Box Technology THINKING and iMind Exploration

Section 6 — Introducing Homo Roboticus to Manufacturing Commerce

Section 7 — The Future of Business Competition Necessitates the Development of Homo Roboticus



Section 8 — The Design, Engineering, and Functional Development of the Homo Roboticus Model

Section 9 - Connecting Human Intelligence with Digital or Artificial Intelligence

Section 10 — Business Utopia or Dystopia?



Section 1 — Homo Sapiens’ Past Progress and History
I. Evolution and the Dawn of Man by Renia Wiatt

II. Darwin’s Theories of Natural Selection and Speciation by Reina Wiatt



Section 2- Manufacturing Commerce’s Near Past to Today’s Technology Time

I. Manufacturing Commerce as it Begins Experiencing the Forthcoming Technology Time Convergence



Section 2 — 1.

Manufacturing Commerce As it Begins Experiencing the Forthcoming Technology Time
Convergence
A. Changes to Our Business’ Competitive Possibilities and Responsibilities
1. Range of Competitive Possibilities Discussion
B. Framing Ten (10) Future Competitive Possibilities Situations with Questions
C. Criteria for Management’s Acceptance into Itself Becoming One of the Ten (10)
Competitive Possibilities

A. Changes to Our Business’ Competitive Possibilities and Responsibilities
1. Range of Competitive Possibilities Discussion

B. Framing Ten (10) Future Competitive Possibilities Situations with Questions

C. Criteria for Management’s Acceptance into Itself Becoming One of the Ten (10)
Competitive Possibilities
Simply put, humans in competitive business situations can’t THINK fast enough
to stay competitive when Technology Time convergence begins its five (5)
elements consolidation.



Section 3 — Review of the eBook Technology Time

I. Review of Technology Time’s Five (5) Converging Elements

Types of THINKING the Convergence of Technology Time’s Five (5) Elements will Embrace

A. Evolutionary New Box Technology THINKINGM

B. Revolutionary New Box Technology THINKING*M

C. Individual iMind*™ (Technology) THINKING

D. Essential Understandings in a Technology Time*™ Universe of a Professional
Entrepreneur® Technology Driven Business Entity

Are We Beginning to Experience the Forthcoming Technology Time*™ Convergence?



Section 3 —-1.
Review of Technology Time’s Five (5) Converging Elements

As a business decision maker involved in business technology or manufacturing commerce, are you
finding yourself becoming more and more challenged to stay informed and abreast of the latest
technological advancements? Does it seem that new technologies are just flying at you one right after
the other? Well they are and they are not going to slow down and let your mind catch up.

John Bosch Jr

The following is an excerpt from the eBook Technology Time, also by Reina Wiatt and John Bosch Jr
[Insert QR Code]

Technology Time Consists of Five Equally Important Elements of Emerging and
Continuously Evolving Technologies

To understand Technology Time, you must understand the five elements that compose it.
Expanding Knowledge of the Human World

1. Growing AND Expanding AND Continually Adding Speed to Our FREE Knowledge and
Information’s “Sharing Systems”

2. Globally Connecting AND Expanding AND Distributing to the World’s Communications
Delivery Transmission Networks and Systems

i. First, the ARPANET, then the Intranet, and now the Internet is in the Process of

Connecting the Entire World with Low Cost or Essentially FREE Knowledge and
Information

3. Globally Sharing the Low-Cost Computation Power of Newly Created Knowledge with its
Manipulation Ability and then Packaged as Information with Incredibly Faster and Faster
Internal Operating Systems

4. Connecting AND Networking AND Distributing to the World’s Population

i. Population of the World in 2021 — 7.7 Billion

ii. Estimates of the World Population by 2028-2030 — 8.5-10.0 Billion®

iii. The Global Creation of Four to Five Billion New Capitalists Potentially Becoming New
Competitive Entrepreneurs?

The eBook Technology Time*™ attempts begin the quest to explore and explain these five (5)
technology elements and their unexplainable convergence. with an immense WOW! factor. The
publication attempts to explain and detail the individual characteristics of each technology element. It
starts by first renewing the history and expansion of knowledge and how the sharing of FREE technology
knowledge and information will begin to influence the global “playing field” for competing businesses
throughout the world of Commerce.



Section 3 -1l
Types of THINKING the Convergence of Technology Time’s Five (5) Elements will Embrace

A. Evolutionary Technology THINKING

Evolutionary Technology represents the pace of technology advancements we are currently
experiencing. It is the pace of technology our minds have already adjusted to and with which we are
comfortable. But with the example of the iPhone 12 and 13’s relative lackluster reception, our
technology minds are beginning to believe the technology times are a-changin’.

B. Revolutionary Technology THINKING

Revolutionary Technology is about what we are going to experience shortly. It is simply
Evolutionary Technology on steroids. For our minds to stay connected during and after what we
experience going from Evolutionary Technology to Revolutionary Technology, it will become obvious
that we must learn to THINK in new and creative ways to stay connected to the Revolutionary
Technology we will experience shortly.

So, to simplify: Evolutionary Technology THINKING is where we are today, and Revolutionary
Technology THINKING is what will happen soon.

C. Individual iMind Technology THINKING

1. Molded as ONE, then Directed Forward into the Future Toward Our Collective
Understanding of Technology Time

At TyRex, we believe every member of our business family has their own genius within them.
We encourage each of our members to explore their creative mind’s abilities to focus on the possibilities
without being threatened by any fear of failure. At TyRex, we go beyond “out of the box” THINKING and
move toward TyRex’s “New Box” THINKING, where the iMind experience begins with the question:
What shape is your Technology Box?”

D. Essential Understandings of a Professional Entrepreneur Technology Driven Business
Entity

1. Results in the Singularity of ONE EVERGREEN Business Model Complete with
The New Management Models and Inclusive of Cultural Business Family
Programming, but Still No Complete Understanding of Technology Time



Section 3 —1II.
Are We Beginning to Experience the Forthcoming Technology Time Convergence?

Encouraging Our Minds to Embrace and Explore These Five (5) Technology
Elements That Will Define Our Business Future’s Technology Time is Becoming
More and More of a CHALLENGE to our Minds’ Ability to Both Process and
Comprehend

The knowledge we collect in our minds is not static. And whether it is stored permanently or not
remains a question for scientists currently researching the mind to determine. What | do believe is that
it will take a mind expandable in size and level of computational understanding at higher and higher
levels to maintain a competitive level of relevant knowledge and information to stay on the same
competitive page as our growth in technology business and manufacturing commerce grows worldwide.

Not long ago, facing mounting frustration regarding the amount of new, innovative, and
business advancing technologies readily available to me, | simply yelled out with an expletive that | had
reached my limit to consume and comprehend knowledge and information readily available to me. | was
simply not capable of consuming and then comprehending new technology | needed to know. | had had
enough. | was mentally and physically overwhelmed. | was defeated and it was time to admit my
limitation. Have you recently had this experience?

If not, you soon will. The amount of information coming our way is simply becoming too much
for our minds to absorb and comprehend. Our minds have reached their limits.



Section 4 — The Changing Competitive Environment and Evolving Playing Field of Business Technology

and Manufacturing Commerce

The Changing Competitive Environment and Playing Field of Technology Business and

Manufacturing Commerce is Now Being Waged in the Minds of Our Computers, Not in Our

Human Minds

A. Concerns Related to the Fundamental Business Decision-Making Organizational Mind
Structure

B. The Convergence of Technology Time’s Five (5) Elements May and Most Possibly Soon
Threaten Our Business’ Existence

C. Asthe Elements of Technology Time Begin to Converge and Take on a Disruptive to
Business Nature Our Reaction Need Not Be One of Surprise But May Be Accompanied
with Some Fear of the Unknown

The Current Management and Leadership Decision Making Process of Accumulating

Technology and Manufacturing Ideas of US Business Must Change to Stay Competitive

Technology and Manufacturing Entities Might Begin to Consider Exploring a Broader

Spectrum of Future Technology Possibilities in Order to Stay Abreast of the Possible

Business Disruptive Changes



Section 4 — 1.

The Changing Competitive Environment and Playing Field of Technology Business and

Manufacturing Commerce is Now Being Waged in the Minds of Our Computers, Not in Our

Minds

A. Concerns Related to the Fundamental Business Decision-Making Organizational Mind
Structure

B. The Convergence of Technology Time’s Five (5) Elements May and Most Possibly Soon
Threaten Our Business’ Existence

C. Asthe Elements of Technology Time Begin to Converge and Take on a Disruptive to
Business Nature Our Reaction Need Not Be One of Surprise But May Be Accompanied
with Some Fear of the Unknown

A Concerns Related to the Fundamental Business Decision-Making Organizational
Mind Structure

B. The Convergence of Technology Time’s Five (5) Elements May and Most Possibly
Soon Threaten Our Business’ Existence

C. As the Elements of Technology Time Begin to Converge and Take on a Disruptive to
Business Nature Our Reaction Need Not Be One of Surprise But May Be
Accompanied with Some Fear of the Unknown

To begin with, we may want to create a mind CHALLENGE to investigate
whether there even exists a clear distinction or comprehensible line between
what is known and what is unknown. Does the question exist as to whether
something can be unknown? Or more importantly, if it is known but we are not
aware of the known, does it revert back to being unknown? But does it matter?
YES. If our competitors know and they understand what they know and we
don’t.

Section 4 — 1.



The Current Management and Leadership Decision-Making Process of Accumulating
Technology and Manufacturing Ideas of US Business Must Change to Stay Competitive

Section 4 —Ill.



Technology and Manufacturing Entities Might Begin to Consider Exploring a Broader
Spectrum of Future Technology Possibilities in Order to Stay Abreast of the Possible
Business Disruptive Changes



Section 5 — New Box Technology THINKING and iMind Exploration

l. New Box Technology THINKING*™ AND iMind*™ Exploration
A. At TyRex We Label This Our “New BOX” Technology THINKING with an iMind
Exploration Model
B. The BIG PICTURE of Future Technology Businesses as a Whole Can Be Described in
Terms of Its:
1. Expanding Known and Information Universe
2. Evolution Connections
i. Past
ii. Present
iii. Future
Its Primary Inhabitance —i.e., the US or the World Progressive
Types of Advanced Manufacturing Techniques to Consider
Principles of Business Existence
6. Life Cycles — Adaptability from Pace of Development to Length of Life
C. Manufacturing Commerce Characteristics of the Future
1. Continuous Adaptability

vk w

2. Creative Warp Speed Business Analytics with Highly Accurate Business Decision-
Making
3. New Hybrid Decision-Makers
Il. Assisted iMind THINKING and Expanded Brain Processing Techniques Support Business
Technology and Manufacturing Commerce’s Homo Roboticus THINKING
A. Move from Edge Computing to Edge THINKING
B. Injectable, Wearable, and Wi-Fi Nanosensors
1. Injectable
2. Wearable
3. Wi-Fi
C. Enhancing the Five (5) Senses of Humans
D. Never Eliminating the Humans’ Sixth Sense

Section 5—1.



New Box Technology THINKING*™ AND iMind*™ Exploration
A. At TyRex We Label This Our “New BOX” THINKING with an iMind Exploration Model
B. The BIG PICTURE of Future Technology Businesses as a Whole Can Be Described in
Terms of Its:
1. Expanding Known Universe and
2. Evolution Connections
i. Past
ii. Present
iii. Future
Its Primary Inhabitance —i.e., the US or the World Progressive
Types of Advanced Manufacturing Techniques to Consider
Principles of Business Existence
6. Life Cycles — Adaptability from Pace of Development to Length of Life
C. Manufacturing Commerce Characteristics of the Future
1. Continuous Adaptability
2. Creative Warp Speed Business Analytics with Highly Accurate Business Decision-
Making
3. New Hybrid Decision-Makers
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A At TyRex We Label This Our “New BOX” THINKING with an iMind Exploration Model

B. The BIG PICTURE of Future Technology Businesses as a Whole Can Be Described in
Terms of Its:



1. Expanding Known Universe and
2. Evolution Connections
i. Past
ii. Present
iii. Future
3. Its Primary Inhabitance —i.e., the US or the World Progressive
4. Types of Advanced Manufacturing Techniques to Consider
5. Principles of Business Existence
6. Life Cycles — Adaptability from Pace of Development to Length of Life
C. Manufacturing Commerce Characteristics of the Future
1. Continuous Adaptability
2. Creative Warp Speed Business Analytics with Highly Accurate Business
Decision-Making
3. New Hybrid Decision-Makers

Section 5 —1I.



Assisted iMind THINKING and Expanded Brain Processing Techniques Support Business
Technology and Manufacturing Commerce’s Homo Roboticus THINKING
A. Move from Edge Computing to Edge THINKING
B. Injectable, Wearable, and Wi-Fi Nanosensors
1. Injectable

2. Wearable

3. Wi-Fi
C. Enhancing the Five (5) Senses of Humans
D. Never Eliminating the Humans’ Sixth Sense

A. Move from Edge Computing to Edge THINKING

B. Injectable, Wearable, and Wi-Fi Nanosensors
1. Injectable
2. Wearable
3. Wi-Fi

C. Enhancing the Five (5) Senses of Humans

D. Never Eliminating the Humans’ Sixth Sense

Section 6 — Introducing Homo Roboticus to Manufacturing Commerce



VI.

While Championing the Current Advancements of Manufacturing — Introducing the
Background Requirements Necessary for the Manufacturing Commerce Advancement of
Technology Man — Homo Roboticus®™
A. Of Course, Technology Man, a New Species of Human is Gender Neutral, Multi-National,
and is Good Looking
Designing, Developing, Prototyping, and then the Introduction of Homo Roboticus to the
Business Technology and Manufacturing Commerce World
A. Addressing the Primary Special and Business Environmental Challenges
B. Developing the Functionalities of Homo Roboticus
C. Prototyping Numerous Homo Roboticus, Examining Both the Positive and Negative
Characteristics and Features of Each Homo Roboticus Trial
Just Imagine, Then Visualize in Your Mind the First to Market Homo Roboticus Function in
Real World Business Technology and Manufacturing Commerce
Imagining the Physical, Performance, and the All-Important Leadership Characteristics of
Homo Roboticus
A. Begin with Homo Roboticus’ Physical Characteristics
B. Performance Characteristics and Job Responsibilities
1. Knowledge and Information Downloads
C. And the All-Important Leadership Characteristics of Homo Roboticus. Is it Even Possible?
Descriptive and Identifying Homo Roboticus Titles
A. Workmate
1. With Scientists and Engineers
2. Professional Business Types
3. Business Leadership
B. Human Robot
1. Distinct Functional Robotic Relatives
C. Technology Business and Manufacturing Commerce Newly Designed Multi-Level
Decision Makers
1. TyRex’s “New Box” THINKING — A New iMind Processing to Decision-Making
Concept and Way of THINKING Beyond the Box
D. Solo Business Technology and Manufacturing Commerce Preneur — Homo Roboticus
Will There Be a Need to Artificially Evolve and Revolutionize Humans and Their THINKING in
Business Technology and Manufacturing Commerce?

Section 6 —1.



While Championing the Current Advancements of Manufacturing — Introducing the
Advancement of Technology Man — Homo Roboticus™
A. Of Course the New Species of Human is Gender Neutral, Multi-National, etc.

Chapter 11: Globally Sharing the Low-Cost Computation Power of Knowledge
Manipulation Packaged as Information with Incredibly Faster and Faster Internal
Operating Systems
Contributing Author: Reina Wiatt

To get a complete picture of how low-cost computation power of knowledge manipulation
packed as information with incredibly faster and faster internal operating systems are developing,
researcher Reina Wiatt has provided several technically researched papers and abstracts included in this
chapter.

E. Moving from Electrical Impulse Data Transmission Chips to Photonic Computing Light
Application for Computer Chips — An Abstract by Reina Wiatt Synopsis

The following are excerpts from an Abstract published by Reina Wiatt:

1. Quantum Computing and Computer Chips — The Next Generation

a. Origins of Optics and Photons

In 1704, Sir Isaac Newton published Optiks—a seminal work documenting light and its properties.
Newton’s work contradicted the prevailing view that light was simple and homogeneous. His experiments
proved that light was both complex and corpuscular and demonstrated that clear white light was a
spectrum of different colors. Further research proved that light had immutable properties and was
composed of particles, or photons.

Today, the foundation of Newton’s experiments has opened the path to create photonic
integrated circuits that control how light—instead of electricity—moves through a circuit. Photonic
technology represents the next generation of computer chip design and large-scale quantum computers
constructed with photonic hardware.

b. Optics vs. Electrons in Computing Power



Electrons have provided speed and efficiency for
decades but are becoming obsolete with rising demands
of future information processing needs and artificial
intelligence (Al) deep learning applications. Optical
transistors, unlike electron-based transistors, use
photons instead of electric current to perform digital
computations. Also, while passing through a chip,
coherent light of the correct wavelength does not release
heat or consume energy. The current miniaturization of
silicon transistors has broken the 5-nanometer size
barrier, but this reduction cannot continue indefinitely.

In contrast, optical computing powered with photonic
chips (see Figure 1 below) can solve complex network . 55
optimization problems that would take centuries for Figure 1
classical computers?.

c. Present and Future Applications of Photonic Technology

Several companies are working on photonic chips and optical computers including Fathom
Computing, Light Intelligence, Light On, Luminous, and Lightmatter. For example, Lightmatter, an Al
hardware company based in Boston, will begin marketing a neural-network accelerator chip that
calculates with light. Luminous hopes to apply optics-based technology in artificial neural networks,
which take advantage of the way the neurons of the brain process information, perhaps accounting for
why the human brain can perform remarkable tasks. The expected completion time is between 2022
and 2025. Many are excited about the company’s prospects, including Bill Gates, one of the company’s
high-profile investors3.

Markets and Markets research consultants estimate the photonics market will increase from
$593.7 billion in 2020 to $837.8 billion by 2025. Growing applications of photonics include the
healthcare sector, pharmaceuticals, communication sectors, quantum computing, and manufacturing®.
Molecular formations Drug discovery is one example. To understand drug interactions, scientists must
simulate how two molecules might array themselves after introducing an experimental drug. The
number of possible configurations is infinite—more than the number of atoms in the entire universe.
Coalescing photonic chips with mature computer technologies could perform calculations at high speeds
and solve intractable problems beyond the capabilities of existing electronic computers.

In addition to disrupting various industries, photonic chips could be the genesis for an entirely
new type of computer that performs all operations solely by using light. Photonic technologies have
many future applications, including sensors, optical computers, next-generation lasers, visible light
communication (LiFi), and quantum information processing®. While the goal to create a 100% optical
chip is still far into the future, photonic chip technology may one day re-write the rules of computing.



F. Quantum Computing — Contributed by Reina Wiatt
1. Taking the Quantum Leap

Quantum computers are re-writing programming rules once again. Quantum mechanics emerged as
a branch of physics in the early 1900s to explain the scale of atoms and led to advances in transistors,
lasers, and magnetic resonance imaging’. Research on the subject has an impressive roster of scientists:
Albert Einstein, Max Planck, Erwin Schrodinger, Lov Grover, and Paul M. Dirac. Through physical
experiments, Planck demonstrated that radiant energy is composed of particle-like components, known
as “quanta.”

While studies ensued to advance the knowledge of quantum phenomena, it wasn’t until 1994 that
interest renewed in quantum computing when mathematician Peter Shor developed a quantum
algorithm capable of finding the prime factors of large numbers. Today, technology giants like Google,
Intel, IBM, and AT&T are investing billions to advance this technology.

a. Conventional Computing vs. Quantum Computing

Conventional computing performs processing tasks using a central processing unit consisting of an
arithmetic and logic unit, processor registers, and a control unit. Information storage uses binary digits
(bits) in two mutually exclusive states, either 0 or 1, and circuits rely on conventional physics, perform
logical operations in a specific manner, and completes computational operations one step at a time.
Even though reducing transistor size has significantly increased the speed and efficiency of computers,
electron motion through matter remains a limiting factor.

In contrast, quantum computing uses quantum bits (qubits) and performs data processing functions
leveraging the principles of quantum mechanics. Instead of being limited to a mutually exclusive state,
qubits can be 0 or 1 simultaneously, overlap (superposition), and intertwine (entanglement) with each
other. Figure 2 below shows the formula representing all states simultaneously for values between 0
and 1. The Bloch sphere is a geometrical representation of the pure state space of a two-level quantum



mechanical system?. These chameleon-like particles can simultaneously take on various values and
perform calculations that a conventional computer cannot.

y>= al0> + B|1>

Superposition of Values

=y

X y
] 1)
Blogh Smiizre

a. The Quantum Advantage

Quantum computers can achieve higher information density and handle complex operations at
exponentially higher speeds than conventional ones while consuming much less energy®. Solving large-
scale combinatorics problems faster and cheaper coupled with emerging applications in biological
engineering, data analytics, and medicine are encouraging billions of dollars in new investment. The
current quantum computing market is valued at $487 million and may reach $65 billion by 2030%.

Speed is a critical factor in computer processing, enabling faster task completion and improved
productivity. A classical computer has a clock speed measured in gigahertz, which results in a processing
speed of a few billion simple logic operations per second. In contrast, the processing power of quantum
computers is measured in teraflops, defined as trillions of logic operations per second. For example, in
2019, Google's quantum computer completed a calculation in less than four minutes that would take
the fastest supercomputer almost 2 % days to complete.

Quantum computers can provide greater insight into principles of physics and chemistry by
simulating the behavior of matter during unusual conditions at the molecular level. These simulations
help develop and compare compounds that could lead to new drug therapies. It also has the potential to
drastically reduce the high costs of bringing a drug to market.



Companies employ machine learning (ML) in data mining and Bayesian analysis to analyze data
at a more granular level to identify patterns and anomalies®. With digitization rates producing an
average of 2.5 Exabytes per day worldwide (see Figure 3), conventional computers are too slow to
process information efficiently. Quantum computing algorithms can overcome ML limitations and build
precise models that improve an organization's opportunity to identify profitable opportunities—or avoid
unknown risks.

Improving personalized medicine will require the analysis of mega-data sets and coalescing
physiology, imaging, genomics, screening measures, and patient records to provide better medical care.
For example, quantum computers can aid in cancer treatments and contribute toward improved
therapies. Analyzing data containing thousands of variables can develop a radiation plan to target cancer
cells without damaging healthy ones®.

Name Base 2 Bytes Base 10 Base 10 Bytes

Factor Factor
1 Kilobyte Rl 1,024 10° 1,000
1 Megabyte 220 1,048,576 106 1,000,000
1 Gigabyte JuEtY 1,073,741,824 10° 1,000,000,000
1 Terabyte 240 1,099,511,627,776 10'2 1,000,000,000,000
1 Petabyte el 1,125,899,906,842,624 1015 1,000,000,000,000,000
1 Exabyte 260 1,152,921,504,606,846,976 1018 1,000,000,000,000,000,000
Figure 3

Quantum computers will have an enormous impact on businesses worldwide. Many C-suite
executives are already preparing to become ‘quantum ready’ to harness the benefits of this technology.
Quantum computing is not just an iterative technique that enables marginal improvements in data
collection and analysis; it has the potential to be both transformative and disruptive throughout an
organization.

These eerily strange particles, capable of defying gravity and physical laws, have the potential to
solve some of the world’s most pressing problems. Despite high investment costs and engineering
challenges, progress continues to make this technology more accessible. As the world’s information
becomes increasingly digitized—and dependent—on high-speed, powerful computers, soon we may all
be poised to take the quantum leap.

G. Reviving Moore’s Law of Computational Power

1. Moore’s Law: Past, Present, and Future — Contributed by Reina Wiatt, CMA, CPA

a. Origins of the Semiconductor Industry

The 1947 creation of the transistor ushered in the solid-state era of electronics when Scientists
at Bell Labs were researching replacements for vacuum tubes and electromechanical switches
integrated into Bell Telephone products. The vacuum tube was the dominant technology; however, they



were bulky and less suitable for portable devices®. In contrast, transistors proved significantly more
reliable, needed less power, and eventually scaled to smaller sizes?. This miniaturization capability
became the genesis of the semiconductor industry®.

Semiconductor devices gradually replaced vacuum tubes in digital computers, and by 1960, the
new designs were fully transistorized®. By building an entire circuit on a wafer composed of silicon,
electronic chips solved numerous problems existing with older circuit technologies®. The new design
resulted in faster, lighter-weight circuits, reduced assembly costs, and used less power consumption.
Adding other components like capacitors and resistors on the same wafer also addressed inter-device
distances and heat dissipation issues®.

In 1965, Gordon E. Moore, a Research & Development Director at Fairchild Semiconductor, and
the future co-founder of Intel Corp., published a paper quantifying his observations of computing
growth, now referred to as Moore's Law’. This theorem predicted that the number of transistors in an
integrated circuit would double every year as technological innovation continuously decreased their size
while increasing their power?l. Moore's observation was not a law of physics; instead, it was an
empirical relationship linked to productivity gains*®. Moore further predicted that this doubling of
power would end in about 10 years®. At the 1975 IEEE International Electron Devices Meeting, Moore
revised his earlier forecast rate®, predicting semiconductor complexity would continue to double
annually until about 1980, and decreasing to doubling approximately every two years?®.

b. Advances and Moore's Law 2.0

Today, advances in photolithography, wafer size, light-based (photonic) chip design and memory
arrays are propelling the semiconductor industry forward, enriching consumers' lives, making businesses
run more efficiently, and improving object detection of autonomous vehicles'®. For example, Intel
recently announced a new 11th generation core processor and its first 5G module for personal
computers. Samsung is developing a 5 nanometer (nm) chipset using an extreme ultraviolet process for
Tesla Motors, and IBM unveiled the creation of a new 2nm chip that holds 50 billion transistors.
Potential uses for these chips include extending cell phone battery life, reducing the carbon footprint of
data centers, and increasing laptop functions.

As computing power prices decrease, the capital investment to fulfill Moore's law follows an
opposite trend: research and development, manufacturing, and testing expenses have increased
steadily with each new generation of chips. Rising manufacturing costs are an essential consideration
for sustaining Moore's law® and have led to the formulation of Moore's second law, also called Rock's
Law. It states that with the rising operating costs, the cost of a semiconductor chip fabrication plant will
double every four years!. Other emerging technologies such as artificial intelligence (Al), the Internet of
Things (IoT), and 5G are strongly linked to Moore's Law and will engender further contributions to the
digital revolution®.

c. Converging Technologies

Some experts posit that Moore's law is no longer applicable. Futurists like Ray Kurzweil, Bruce
Sterling, and Vernor Vinge disagree and believe that the exponential improvement described by Moore's
law will ultimately lead to a technological singularity: a period where progress in technology—like
knowledge—will occur almost instantly’2. Computing devices have been consistently multiplying in



power per unit of time (see Figure 4) from the mechanical calculating machines first used in the 1890
U.S. Census to the integrated circuit-based personal computer!®. Kurzweil and others speculate that new
technologies (e.g., optical chips, quantum computers, and 5G) will eventually replace current integrated-
circuit technology, and Moore's Law will be relevant long after 20203,

As computer chips become increasingly pervasive in digital products and services, there is a
growing trend of converging multiple technologies into a single system or device*. Technological
convergence results when previously separate technologies such as voice, texts, video, broadcasts,
streaming media, global connectivity, and personalized services combine into a simplified platform?®.
Convergence often leads to the steady erosion of once-distinct boundaries among industries, thereby
enabling individuals to communicate and collaborate in new and different ways*®. One example is the
smartphone. A smartphone integrates several independent technologies—a telephone, computer,
camera, music player, television, and navigation tool—into a single device. The smartphone has become
a unique, identifiable category of technology, establishing a $350 billion industry?2.

Future advances in computational capability—forecasted by Moore’s Law and made into reality
by semiconductor manufacturers—are creating new ecosystems driving smart solutions to improve
virtually every aspect of our daily lives'’. A simple observation made to comprehend a complex
technology over 30 years ago is now recognized as a standard for the global semiconductor industry. As



innovations in the semiconductor landscape further change how we live, Moore’s law will remain a
benchmark for future innovation.

120 Years of Moore’s Law
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Figure 4

H. Edge Computing’s Contribution to Computational Speed

1. Moving From Cloud to Edge — Contributed by Reina G. Wiatt, CMA, CPA
(See Appendix for Full Article.)

Henry Ford’s automobile assembly line ushered in a new era of modern manufacturing by increasing
production throughput and reducing waste and inefficiencies. A century later, Cloud Computing (“Cloud”)
improved productivity and speed by using the Internet to access computing power and files and run
software in a virtual environment. Today, a new technology is reshaping the manufacturing landscape
once again. Edge Computing—a ubiquitous, distributed computing network—collects and processes data
at the network’s outer boundary (i.e., “the edge”), closest to where users and endpoint devices intersect.
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a. The Edge Computing Architecture Figure 5

Edge Computing enhances CDN functionality by empowering nodes to perform computational tasks.
An Edge network is not a replacement for the Cloud; instead, it is an agile system that combines the
benefit of Cloud-based networks to create a hybrid model enabling connectivity between multiple
endpoint devices. Software giants like Amazon, Microsoft, and Google are investing heavily in Edge-
based software to extend their Cloud services and deliver distributed capabilities throughout the value
chain. With estimates that almost 75% of data processing across diverse industries will occur at the
network’s edge by 2025, more companies are leveraging this collaborative technology as a preferred
solution to improve connectivity and reduce latency and bandwidth challenges.

Using an Edge-based architecture has several advantages over centralized computing. First, many
companies maintain a mosaic of old and new systems that do not interoperate well. Edge Computing
converts the communication protocols of legacy systems into a language that modern devices can
understand, reducing the need to replace older industrial equipment and software. Second, when
network nodes transmit more data than a connection can support, bandwidth congestion occurs and
causes throughput reduction or data loss. By processing more information at the network’s edge, only
results are sent back to the Cloud, thereby requiring fewer back-and-forth data transmissions. Third,
there is a growing interest in achieving ultra-low latency targets (speeds of one millisecond or less).
Relocating more data processing functions to endpoint devices increases data transfer capabilities—a
critical success factor to aid in decision-making efforts. Finally, if a cyber-attack occurs, the dispersed
infrastructure minimizes the amount of data at risk. The Edge protocols can seal off compromised
devices or nodes without shutting down an entire network.
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b. The Next Frontier of Manufacturing

The Edge architecture brings analytic applications closer to the production lines, enabling faster
communication to minimize defects and lost profits. Future smart factories will further transform how
equipment, loT devices, robots, and autonomous vehicles interact with each other (see Figure 4). 5G,
the fifth generation of mobile networking technology, will further improve manufacturing operations by
increasing connectivity on the factory floor.

Speed is already a key benefit—5G is already 100 times faster than 4G, which simultaneously
improves data sharing and connectivity with multiple sensors and other devices. A single sensor can
transmit an average of 43,200 signals in a 24-hour period, and factories with hundreds or thousands of
sensors simultaneously sending data can overload Cloud networks. In contrast, a robust 5G network will
handle increased data transmission while maintaining low latency levels. Integrating 5G to the factory
floor offers a highly connected, agile environment to enhance product assembly performance.

The creation of the assembly line had a transformative effect on manufacturing speed, efficiency,
and quality. Today, the adoption of Industry 4.0 standards coupled with the high usage of endpoint
devices requires a new roadmap to solve bandwidth congestion and increased latency caused by relying
on Cloud networks to receive and process data.

As manufacturing migrates toward a sophisticated, cyber-human ecosystem where machines and
employees work side-by-side, the confluence of 5G, Industry 4.0, and Edge Computing will provide
greater agility, flexibility, and intelligence to support these changes. While barriers such as high
investment costs and cyber security concerns currently limit widespread adoption, Edge Computing is
creating new opportunities to modernize factories and digitize manufacturing processes. With new
industrial revolutions on the horizon ushering in more automation and connectivity, someday all
factories may be computing on the Edge.

I. The Future of Computational Power

While the near future continues to rely on human design, the far future will introduce artificial
intelligence (Al) as the primary designer, and in doing so, create chips far more powerful than we can
even imagine. According to Synopsys CEO Aart de Geus, while automation has been involved in chip
design since the 1980s, Al-designed chips today have achieved results that suggest a chip 1000 times
more powerful in the next decade.

According to de Geus in an interview with Venture Beat, for chip manufacturers to keep up with
and eventually surpass Moore's Law, Al design will be necessary. “We’re going to deliver 1,000 times
performance at the end of the decade,” he said. “I have high confidence about that. | think we have had
the end of classic Moore’s Law. And | believe this new era is moving from scale complexity to systemic
complexity.”

To achieve this, Al will be involved in redesigning the entire architecture of the processing chip,
thus changing the way we think about chips altogether.
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The Mind’s processing speed up to now has been described as a marvel. So why should
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