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Introduction

John’s Message, Insights, and Thoughts

“The Telling of Time”

Growing up in North Central Kansas, | learned to tell time in three ways. First, if the sun was up, it was
worktime and if the sun was down, it was dinnertime. Second, observing the position of the sun determined
when it was time for lunch. The third way was by guessing how long it would take to make one round of
working the soil on the tractor in the summertime. With little else to do for the fourteen hours in a Kansas
summer’s day of work, | got pretty good at “feeling” and “sensing” time. | thought | knew and understood
time. Wow! Was | ever wrong.

Thanks for Listening!

One Final Thought — Technology Time has equal elements of excitement and concern. It is beyond imperative
to understand the ramifications of Technology Time for a business entity like TyRex to continue to grow their
technology businesses and engage in a globally competitive business manufacturing environment to remain
business sustainable with continued viability and sustainability into the future. Businesses might wish to plan
for their future with a business model which is special by not just “out of the box” THINKING, but with TyRex’s
“New Box” THINKING model. Business technology and manufacturing competition will be played on a radically
expanding and increasingly complex and competitive global playing field with an alarming number of new
competitors who, to date, have never been this challenging, complex, competitive, or so mission critical to a
U.S. technology and manufacturing business’s future.
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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 your 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 is John’s WHY. If the WHY does not become self-evident by the
end of this publication, then all thoughts of the future should cease. They will not matter to your
business’ future.

By John Bosch, Jr.
TyRex Family Publications
Rex Learning Foundation

BUT END WITH HOW AND WHEN |

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. HOW and
WHEN. I am not completely sure that the HOW and WHEN will be completely explained in
this publication. What I am sure of is that the WHEN to prepare for the convergence is now,
very much now, to attempt to be ready for the forthcoming tsunami of business changes as
they transform into greater and more complex global competitions for business commerce.

By John Bosch, Jr.
TyRex Family Publications
TyRex Learning Foundation
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Chapter 1: John’s Technology Time — Its Original Source of Inspiration and Global Overview

The endeavor to put the elements of Technology Time together was not triggered by a brilliant flash of insight.
Instead, it was the final piece of a three (3) year process to develop a technology business that could design, develop,
implement, and achieve the designation of Evergreen. In essence, achieving this designation means we never have to

turn the exit light on, creating a multi-generational, multi-family technology and manufacturing business with a
continuous, visionary, and highly committed, understanding business family leadership and related TEAMs.

TyRex’s original long-term vision was authored by my first TyRex Partner, Andrew Cooper. His sole desire was to
build an entrepreneurial business that could be “Built to Last,” as defined by Jim Collins and Jerry Porras?. In our case,
that meant being in business for 50 years or more. | recently realized that | would be 95 years old when we celebrate our
50th year in business. Upon realizing this, | needed a Plan B that could transform and successfully hurdle future business
challenges without my physical presence for TyRex to successfully reach its 50th year in business.

This Plan B became a vision of the future, along with obstacles and challenges that, for the most part, we cannot
even describe, visualize, or for that matter, imagine in today’s business climate.

The reality is that developing any plan to stay competitive and viable in the future will necessitate an
implementation plan without my physical presence. No matter what, | know TyRex will not be without my business
spirit, our family loyalty, and the TyRex Business Family commitments to carry out Plan B and then Technology Time.

The Evergreen Plan begins with multiple programs held together by binding the forces of my “TyRex Spirt” and its
“Singularity of ONE Business Family Spirit of Unity” design. And | know the plan will work, as it will be carried out by an
entrepreneurial technology business family spirit with their united commitments. The TyRex family will always live up to
TyRex's SPECIAL by Design label and self-identity as a continuous business technology process under our Management
Model.

To begin understanding the concept of Technology Time, let us start by breaking the phrase into its most basic
components, “technology” and “time.”

A. Technology

According to Merriam-Webster, Technology is the set of knowledge, skills, experience, and techniques
through which humans change, transform, and use our environment to create tools, machines,
products, and services that meet our needs and desires?.

B. Time

As | was to discover, “Time” can have many different definitions. These definitions, coupled with the
history of time, are explored in chapters two, three, and four.



Chapter 2: Time Itself

A. We All Know What Time Is. Or Do We?
1. American Business Runs on Time, Not Dunkin’ Donuts®

Most transportation systems attempt to run on time but usually end up running on a delayed schedule.
So, the 7:15 bus arrives at 7:20. Likewise, most manufacturing workplaces try to establish “work time” as a
means of getting employees to focus on the tasks at hand while filtering out distracting elements of what’s going
on elsewhere. Also, our business and personal lives run according to several different clocks with commitments
directed and defined by different types of time.

B. Real Time is Hard to Define or Describe

In reality, time is a bigger concept than the mind’s embracing reach. Let’s say for the record, “Real” time
is hard to define or describe.

1. Time Defies Math, Physics, and Scientific Principles

Truthfully, | don't grasp the math, physics, and scientific principles to have an intelligent
conversation about time. So, for the "sake of time," we are going to move on.

C. Albert Einstein’s Theory Behind His Space/Time Continuum

Most, if not all, of us have heard about Einstein’s Space/Time Continuum. But did you know Einstein
was inspired by looking at the tower clock in Bern, Switzerland? | learned this on a trip to Bern as | researched
the common trait between geniuses.

While | stood under the Bern tower clock, waiting patiently for similar inspiration, | noticed that
Einstein’s apartment in Bern was right across the street from the patent office where he worked. | calculated
that Albert saw this clock tower at least fifteen times a day. There was no epiphany or a singular moment of
inspiration — only the freedom in his mind to explore the universe and dream about the future of space travel
and time.

1. My Conclusion and Response — You Don’t Have to be a Genius to Think Like One

Albert Einstein used his gifted logical mind to confirm and validate his imagination and
vision of the future, but it was this openness and freedom to experience new ideas that sparked
the initial idea. In essence, Einstein shared a common trait with other geniuses with his
“openness to experience” by setting aside his technical gifts of science, math, and physics. The
idea had to come to Einstein first before validating it.

Similarly, | have had a personal Ah-ha! moment as well: The realization that “You don’t
have to be a genius to think like one.” We might all be geniuses but have never had the
encouragement to experience the openness to ask our minds to explore the possibilities.



D. According to an article in the May 2021 Discover Magazine Written by Johnathan Keats, “Time

Becomes Meaningful Only in a Defined Context. Any Time-keeping System is Valid, and Each is as
Meritorious as its Purpose?.”

Any time-keeping system is valid, and each is meritorious as its purpose. Now there’s a thought. How
many timekeeping systems are there? It turns out there are a lot. It seems to me there is an opportunity for
someone with both imagination and time to put all of this into context under the label of "Relative Time”.

E. The Statement Above Created the Framework and Inspiration for My Exploration and Investigation of
the Significance of Technology Time in our U.S. Technology and Manufacturing Businesses’ Future

| know a little bit about technology and, as my recent imaginations reveal, very little about time.
However, Technology and Time put together, as Johnathan Keats might say, becomes meaningful in the
frameworks discussed. Technology Time now has a purpose and relevance.



Chapter 3: History of Time

A. Age of the Universe Can Be Defined by Time

The age of our universe is defined by Earth Time. Earth Time is the number of rotations the Earth makes
on its axis to complete its orbit around the Sun. In simple terms, we call the unit of Earth Time a “year.”

1. From the Beginning, the Big Bang

With an excitement only an astronomer could feel, the new James Webb telescope satellite will be
able to see the universe back in time to possibly 100 million years after the Big Bang, when the formation of
space as we know it today started®.

B. 13.8 Billion Years Later

So here we are at a point in time, some 13.8 billion years later, that we identify as "the present," moving

our understanding of the past and headed toward our future.

It is hard to get one’s mind around a length of time stretching across billions of years of Earth Time?. To
put some context to this, | used to try to define my own space/time continuum. | would claim that | was at the
intersection of a specific space's expansion point, probably near the midpoint between the universe's beginning
and end. Or, alternatively, between Earth's beginning some 4.6 billion years ago and the estimated 3 billion
years or so until the sun's energy is exhausted and our Earth either goes dark and cold or heats up and burns
up).

During this time, it seemed possible to expand our vision of space outward by utilizing the “Powers of
Ten” explanation, a way of visualizing the importance of scale made famous by the film of the same name as
well as, more recently, Carl Sagan®. To do so would expand our vision outward by the power of ten until the
expansion covers the entire known universe, a relatively small number of approximately 26 expansions. With my
vision of the entire universe and a knowledge that | am at the intersection between the Earth’s beginning and
the Sun’s end, | would like to announce that I, by the laws of the universe and time, am right here, now, today at
this moment in the Universe’s expansion by Time and can point to the ground where | am standing.

| can identify my presence, confirm my existence and “being” by calculating time as the exact point
from the beginning of the universe or 13.8 billion Earth years with a remaining 3 billion years of Earth’s
existence, thus defining “present” or present time®*. And by using the powers of ten expanding outward that
estimated 26 times, | can describe my place in space in the universe with a Time and Space equation. Einstein
would be so proud. At the last observation, | am not sure my reasoning still stands. But the good news is this
publication is not about “present time,” but instead is about Technology’s (Future) Time.

C. Is There Anything Faster Than the Speed of Light?
1. Inflation, But Not as You Know It

According to the principles of science and the laws of physics, we are told that there is no possible way to go
faster than the speed of light. Everything in the known universe within our physical world has unbroken principles and is
undiminished in its capacity or accuracy during our planet's existence.

However, it is now known that at the very beginning (i.e., the Big Bang), the universe expanded at a speed that
equated to x¥ power. This initial expansion speed was calculated to be many times faster than the speed of light. As
the universe continued to expand, this expansion is now known and described as "Inflation."



Chapter 4: Time, the 4t Dimension

Time is sometimes described as the 4™ dimension, right behind the physical 3™ dimension of depth. Here,
time can be defined as the physical body's duration of existence on Earth and the remaining duration left in a
lifespan using calculated terms such as a series of expanding days, weeks, months, years, centuries, etc.

A. 3 Physical Dimensions, Then Add Time, Which Begins with Length and Width

The first two dimensions begin with length and width. The third dimension is depth. Thus, the three
dimensions physically and visually allow a viewer to understand the physical nature of a 3D concept. Time is
sometimes described as the 4th dimension but without observable, physical characteristics. However, we use
time as a measuring tool by observing the passage of time and its effects on the physical dimensions around us.
In contrast, the visible changes of time are becoming more numerous and harder to track. | must admit that |
remain confused about time in its definitions and uses, but the significance is this: the effects of time are
speeding up, as evidenced by how different the world is from day to day, from month to month.

B. After Attempting to Describe and Define Time in Several Defining Ways, | Am Hopeful We Can Now
Move on to a New Way of Using Time to Conceptually Discover and Identify, i.e., “Technology Time”

With this very brief exploration of technology and time, we can conclude that the human understanding
of precisely what time is would exceed the time remaining in covering Technology Time. Let's take a step back
and return to our definitions of the two concepts.

According to our earlier definition, technology carries the denotation as applying a scientific set of
knowledge, skills, experience, and techniques through which humans change, transform, and use our
environment to create tools, machines, products, and services. And it has a continuum via our homo
sapiens' unique ability to communicate and transfer the technologies we have learned to the next generation.

Time, for this exercise, can be simply described as the coming of Earth Time, a future that will arrive
faster than we can imagine with irrevocable business-changing consequences.

With these understandings of both “technology” and our working definition of “time,” let us continue on
our quest to understand the implications of the speed at which technology is affecting time, thus creating
Technology Time.



Chapter 5: 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. These five elements
are currently happening, mostly independent of each other, but will someday converge to impact the growing global
population, the expanding knowledge base the population has access to, and the increasing speed at which that
knowledge base reaches the rising global population.

When these elements converge, the result is a highly educated and highly motivated population ready to engage
with the business world at once. What will happen when that occurs?

We can’t know yet, but what we do know is that the five elements exist today, and they’re only going to gain
importance and stature as Earth Time moves forward.

A. The Five Technology Elements

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

3. 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

4. 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
5. 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?

These elements will be further detailed in the next chapter; however, the significance of these independent and
unique expanding technology elements is that they are all trying to combine as a single unifying technology. Even if
only two elements converge, their meaning and significant impact do not complete the total picture until they become
welded together as the Singularity of ONE seamless technology body defined as Technology Time.

With this understanding, we can now begin the quest to explore and understand this unexplainable convergence
with an immense WOW! factor. Explaining and detailing the individual characteristics of each technology element allows
us to delve into the true understanding of each of the five elements. Only when we begin our in-depth exploration and
investigation into Technology Time can we begin to understand their convergence's significance. We start by first
reviewing 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. The
convergence will also influence the social and political systems that support and guide world businesses. However, for
this exercise, we will remain focused on Technology Time as it relates to local and global technology business and
manufacturing commerce.



Chapter 6: Technology Time’s Five (5) Elements Detailed

With the elements of Technology Time identified, it’s time to dive into each one to explore them individually. By
examining them separately, we will see how each one can be transformative to the globally competitive business world
by themselves, and even more so when they begin to converge.

We will explore each of these elements in the following chapters as well.

A. Five (5) Technology Elements Described and then Overviewed and Discussed Individually
1. Expanding Knowledge of the Human World

We know for certain that the world’s knowledge is growing. How we know the size and
rates of knowledge growth remains somewhat of a mystery to me, especially now that
historians have calculated our knowledge growth rate from hundreds of years ago. However, we
can calculate the current capacity of internet data transmission systems and the vast volume of
information added in the last few years.

Suffice it to say, the knowledge of our world today is growing, and it’s growing fast.

2. Growing AND Expanding AND Continuously Accelerating Our FREE Knowledge and Information’s
“Sharing Systems”

The sharing of knowledge and information is an exciting and relatively recent
phenomenon. Before the invention of the printing press in 1450, both knowledge and
information were closely held in strict confidence and passed on in hand-copied books
reproduced by scribes over the course of a few years.

The advent of moveable type allowed the process of copying knowledge to become
inexpensive and available, brought an Age of Enlightenment to Medieval Europe, and
contributed to the cultural explosion during the Renaissance period. Books then became readily
available for the masses who previously didn’t have access to them.

Fast forward to today with the advent of the internet, which has recently reached its
maturity. Information and knowledge sharing is essentially FREE today, a concept that seemed
unthinkable just a few short centuries or even decades ago.

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

ii. The ARPANET, the Intranet, and the Internet today is in the Process of Connecting the
Entire World with Low Cost or Essentially FREE Knowledge and Information



In 1969, just a little over 52 years ago, the ARPANET connected two parties with data
information, and the world’s communications delivery system was born®. Today, the internet
has continued to connect the world with its ability to transmit data at an ever-increasing rate.

With programs such as Starlink®, which will provide internet access to rural areas of America
and eventually to rural and isolated regions worldwide, we may have another cultural,
economic, and education explosion not seen since the invention of the printing press. Globally
expanding the world’s Communications Delivery Transmission Networks by bringing internet
access to remote areas may just be the start of a new Renaissance and Age of Enlightenment.

4. Globally Sharing the Low-Cost Computation Power of Knowledge Manipulation with Incredibly
Faster and Faster Internal Operating Systems

The computing power of the silicon chip has been nothing short of phenomenal. It allowed
Moore’s Law of computing power to double every 18 months and be repeated year after year, resulting
in faster and faster processing speeds?. But it finally slowed after many years of doubling due to
technical limitations of the chip’s properties. However, Moore's Law is back due to innovations and
processes in computer chip formation via new materials and new manufacturing methods. The
industry’s ability to use photonic light to transmit data coupled with higher computational speed will
double computing power every 18 months again, thereby allowing faster data processing for even
quicker distribution to a variety of knowledge-thirsty industries.

5. 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 Competitive Entrepreneurs

Everyone knows that the world’s population is growing. It is largely increasing due to
improvements in health, nutrition, and distribution of medicines to underdeveloped countries, thus
increasing life expectancy. Whether the world's population stabilizes or expands, it does not detract
from our fifth element. Either way, distributing more information to individuals with faster computers
and accessible information will empower them. Even if the world’s population isn’t growing (and it is),
the number of motivated, informed individuals entering global markets is increasing thanks to the other
technology elements we’ve covered.



Chapter 7: Knowledge and Time
Contributing Author: Andrew Cooper

A. Components of Human Knowledge and Time
1. Age of Humans in the Human World

Several free services of knowledge traced the origins of humanity or life on Earth to approximately 3.77
billion years. With a specific focus on the age of homo sapiens, we estimate that humans are about 300,000
years old®.

2. Homo Sapiens’ Survival and Their Ruling of the Hominid and Animal World by Developing Their
Cognitive THINKING

i.  Who Would Have Thought?

First, there are many more species in the world of traceable human heritage than homo sapiens. Suffice
it to say, the only species to survive were the homo sapiens. What forced them to develop their cognitive
thinking and thus survive into the modern era? While there are most likely several factors, it appears that a
climate change event caused them to adapt to changes in their new environment. So, there may be hope for us
to use our imagination and cognitive thinking to address today’s climate change challenges.

Any ideas of what our future might hold as we move beyond cognitive THINKING? Let’s think about this for a brief period.
B. Knowledge of the World and the Time it Takes to Double from Times Past

1. Inthe Year 1750, it Took 250 Years for Knowledge to Double?
2. World War | — Approximately 150 Years to Double the World’s Knowledge?
3. By World War Il — Approximately 25 Years to Double the World’s Knowledge*

A mathematician could graph the world’s doubling of knowledge over time and project this doubling as
it continues in shorter and shorter periods. | am not that mathematician. However, | can say that at some future
point, the size of the world’s knowledge will first become more important than the time it takes to double.
Second, it is somewhat hard and mentally challenging to put your mind around the capacity of technology’s
computational abilities to process this enormity of world knowledge and its expansion into the future.

We are still thinking about how our minds must adapt in the future to consume and process this vast amount of
knowledge and information.

C. Doubling of Knowledge Today?

Depending on who you reference, today it only takes between the high range of 12 hours? to the lower
range of 1 hour to double the world’s total knowledge®. For our purposes, it doesn’t matter If you use the higher
or lower range, the time it takes the world to double its total knowledge is getting faster while the total size of
the world’s knowledge continues to grow larger.

The doubling of world knowledge is an exponential equation that grows faster as time goes on, leaving
the monumental challenge of sifting through this knowledge for the relevant information we need to continue
to thrive in today’s globally competitive business world. Soon this task will become insurmountable without
inventing newly dedicated resources and, most likely, outside assistance as the pressing needs of day-to-day
business operations will not slow down.



D. Conceptually and Cognitively THINKING about the Future Doublings of Time

The following are a series of questions meant to get you thinking about what the world’s knowledge doubling
means for you and your business. The answers to these questions can open the door to some deep discussions, but the

takeaway remains the same for each question: you need to start considering how this might impact your business now
before the effects of these impacts start, and they’re going to start sooner than we think.

1.

Question: How Many Additional Doublings of World Knowledge are Possible in the Future?
Answer: | don’t know, and it could be limitless as technology progresses.

Question: How Will These Doublings of World Knowledge Continue to Evolve?
Answer: | don’t know, and maybe this is impossible for our minds to currently fathom.

Question: Technology Time's Future?
Answer: | don’t know. Maybe. But just an idea to think about.

Question: How Will the Doubling of World Knowledge Trend in the Future?

Answer: Predictably, the world’s doubling of its knowledge will get faster and its size of
knowledge bigger, until there is too much knowledge doubling so fast that it would literally take
a computer in our brains to comprehend. Now that’s an interesting futuristic thought.

Question: How Close to Zero Time Will the Doubling of World Knowledge Get?
Answer: | don’t know, but it will probably get close, although it may not matter.

So, What Would the Sculptor Rodin’s Thinker THINK?

It is my personal belief that the Thinker would sit and ponder these questions and suggest we might have to compose or
create an entirely new way of thinking in the future.
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E. Knowledge’s Half Life — Contributed by Reina Wiatt

Knowledge Half-life Curve

Point where Knowledge
becomes obsolete faster
than time needed to
process the information
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Figure 1
F. What is Knowledge Half-Life — Contributed by Reina Wiatt
The following are the essential properties of the knowledge half-life:

e Employs Quantitative Analytics as a predictor

e Assumes most facts have an expiration date

e Half-life is the amount of time elapsed before % of knowledge is superseded at a given time

e Sometimes referred to as the “Red Queen” effect®

e Asthe speed of knowledge increases, at some point it will be obsolete before it can be processed’

e Formula measures the half-life of Knowledge (K) as losing value based on a half-life formula with an assumed
constant (A). As time increases, Knowledge decreases at a constant rate.

This half-life of knowledge graph suggests we need to add booster processes or maybe “edge” technology thinking to our
central brain’s processing system.
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Chapter 8: Knowledge and the Expansion of Knowledge as it Continues its Acceleration into
Future Time

Doubling of Knowledge History
1. 1750 - 250 Years to Double!

In 1750, it took 250 years for the world’s knowledge to double. | am inclined to wonder if anyone
living in the year 1750 could put their mind around world knowledge and describe its size in
understandable terms.

2. 1918 — 150 Years to Double?

In 1918, no one could live long enough to see the doubling of the world’s knowledge at that time.
Is there any meaning we can derive from that? Ponder the Thinker.

3. 1945 — 25 Years to Double®

Now we are getting somewhere with understanding the amount of time it takes to double the
world’s knowledge. With the advent of two world wars creating the need for global communications,
the world has become a smaller place and much more connected. To get a clearer picture, we need to
go back to 1920 and see how this era's "modern technology" affected society, world politics, and power
positions by countries and their military alliances.

Undoubtedly, the Great War or World War | as we know it today played a crucial role in the
explosion of technological advances between 1920 and 1945. The economic boon of the roaring ’20s in
America may also have played a significant role before the stock market crash leading into the Great
Depression. It would be curious to study this further, but time moves forward fast, and so too must we.

4, 2020-1 Hour to Every 12 Hours

At this rate of doubling the world’s knowledge, the size of the world’s knowledge would grow
arithmetically 730 times in one Earth year. Wow! My mind is just not able to expand at that rate.

5. Present Time

Present time, better known as the “here and now,” is our place in the space junction with the
current point in this present time that we will discuss and deliberate on as a means of understanding
Technology Time. The takeaway: time as we know it, including how we perceive the concept of “present
time” has changed — and our concept of knowledge along with it.

12



6. Inthe Near Future

| cannot compute. The amount of knowledge far exceeds the processing equipment used to parse
said knowledge. And sensory overload from the mind's processing system shuts down due to
overheating from generating the necessary processing brain power.

But here comes photonic-based computing applications, as detailed in Reina Wiatt’s abstract titled
“Photonic Computing Light Applications for Computer Chips.” Maybe with the advent and embracing of
this new processing technique, we can parse the exponential speeds at which knowledge is flowing.

Here, the possibility of artificial intelligence taking over or sharing in the mind’s processing of
knowledge becomes more of a necessity than a distant dream.

It could be that by the time this comes to pass, we will not have to concern ourselves with the
processing of information to make business decisions. Thanks to our minds' technological advances, our
newly invented computer-aided minds will think for us. However, | am concerned that those behind
global decision-making may not be prepared to address and assimilate the fast-approaching torrent of
incoming knowledge necessary to assess how it would affect the world in real-time.

B. What is Future Time and How Will it Represent and Respond to Our Expansion of Knowledge?

So far, we have delved into and described in some detail the Doubling of the World’s Knowledge in historical
times, spanning to cover the rate of the world’s knowledge expansion in the Present Time. It is now time to move on to
the world’s doubling of Future Time. Or maybe we just need to move on? Perhaps it is beyond our reach at present to
comprehend what knowledge will be like in a Future Time?

To be honest, my definition of “Future Time” is best described as “Unknown Time.” | don’t think we are
equipped in the present day to understand what life will be like in the future, just as people living in 1750 could not live
long enough to see the world’s knowledge double, let alone comprehend or even predict how it would affect the world
in the future.

However, we must consider that at some point in the world’s doubling of knowledge, it does not matter for an
in-depth and essential understanding of the technology elements of Technology Time. It is more important to consider
how these crucial elements of Technology Time relate to understanding the changing world’s global business playing
field.

But in closing this chapter, it is clear we have a lot to absorb and think about.
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Chapter 9: Growing AND Expanding AND Continually Adding Speed to Our FREE Knowledge and
Information’s “Sharing Systems”
Contributing Author: Satwinder Kahlon

Let’s take a moment to put into perspective Technology Time at work to add to your understanding of the
concept by considering the iPhone. The introduction of the iPhone in 2007 truly changed the world in more ways than
we can imagine by improving how we communicate and revolutionizing our way of thinking by putting a computer in the
palm of our hands. However, when the iPhone models 12 and 13 came out in 2021 with some minor but significant
updates and improvements, nobody stood in line to get the latest version as they did in 2007. A revolutionary
technology that changed the world is just another part of everyday life 11 years later, and now Apple’s corner on the
market is dissipating.

A. Portable Communications with Sharing Systems Capabilities

The iPhone revolutionized the way we think by giving us portable access to the internet anywhere we go,
but it is not the only portable communication device with system-sharing capabilities. Below are a few other
categories of devices with similarities to the iPhone.

iPhones/Smartphones
iPads/Tablets

Laptops

Smart Watches
Wearable Electronics
And More

oV ewWwNE

These are some of the more widely used electronic products that help share the world’s knowledge and
information. These sharing systems bring the added benefit of “instant information sharing” of local and world events.
When something happens, people are there with these devices to report it, giving access to that event to people across
the globe. Nothing happens in a vacuum anymore.

It is my personal belief that these knowledge information systems are the actual contributors to increasing the
overall world IQ, essentially becoming a worldwide education tool. With instant access to shared knowledge, people are
more informed, educated, and better equipped to make business decisions.

| have always believed that once you achieve 90% information gathering accuracy, decision-making time and
speed become the most important decision facilitator.

B. Mega Corps Such as Google, Facebook, Linkedin Control the Distribution of Our Knowledge and
Information Sharing of Our World’s Knowledge and information Content and Many Others

The infrastructure surrounding the distribution of our world’s knowledge and information via “sharing systems”
may not be remarkable or technically impressive in their ability to share. What is mind-blowing is the length of time it
took to go from a concept to becoming the megacorporations they are today. Looking back at the iPhone or
smartphones in general, rewind the clock on their form and function in the last decade. Apple, while still a household
name for their Mac computers, is nowhere near as popular. Android didn’t even exist. The speed at which corporations
are capitalizing on these technologies is immense. The speed at which corporations are capitalizing on emerging, life
altering technologies is immense. The term “warp speed” comes to mind?.
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C. Industry Utilization of Mega Corps Such as Amazon and eBay Provide a Glimpse into Our Future of
Commerce and Technology

In a short period of time, these two mega corporations have become giants in business commerce by capitalizing
on the existing knowledge and information sharing systems. By modeling them into newly created systems specific to
their business applications and then adding their own software, they have enhanced the effectiveness of their reach
both geographically and in the number of potential customers. And yes, they created strong customer communication
system loyalties and increased customer dependencies along the way.

Commerce and technology are getting to the point of inseparability. We’ve seen what happens when
commercial businesses resist the pull of technology. Look at Sears. At one time, Sears was the largest commercial hub
both in their brick-and-mortar stores and their mail order catalogs. Sears had the perfect opportunity to take their
catalog online and, barring any unforeseen surprises along the way, to become what Amazon is today. Instead, the
company resisted taking their business online and have ended up adorning abandoned malls and other brick-and-mortar
establishments.

In the future, there will be very few commercial establishments left that do not find a way to utilize information-
sharing systems in the way they do business.

D. Information and Knowledge Gathering and Sharing Systems as a Unified Technology Time Element

When you add the total of these megacorporations’ combined knowledge and information sharing systems, you
begin to get the feel of what will arrive in the future concerning the capabilities of these systems. Add in that most of
them are FREE to use. You can start to realize how many people will utilize these knowledge and information sharing
systems because these megacorporations benefit from their utilization. It creates a positive feedback loop: customers
get access to information, entertainment, and commerce options while the megacorporations gain access to what
interests their customers, thus being able to market to them and capitalize on the investment into the sharing system’s
infrastructure. The megacorporation then invests more into the sharing system to attract even more customers. The
cycle continues — while more people are gaining access to more knowledge and information and the sharing system
gains, even more reach into the world.

E. There are More Ingredients to Our FREE Knowledge and Information Sharing Transmission Systems

While we have covered the major impact that knowledge and information sharing systems have and will have in
the future through a couple of key examples, the future holds many more possibilities that will inevitably find their way
into being utilized. Below, we touch just the tip of the iceberg of added elements that each are disruptive technologies
but will surely find their way to disrupt the very information sharing systems we’ve been talking about up till now.

1. Add The loT — Internet of Things

Research indicates that by 2025, the total number of devices connected to the internet will exceed 30.9 billion
units. Now that’s a really big number of l10Ts, the Internet of Things, a concept whereby a user’s devices are all
connected and talking to one another. An example that exists today is the smart refrigerator concept that can
sense when you are out of milk and then adds milk to your shopping list via a digital assistant.
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2. Then Add Edge Computing

As described in Reina Wiatt's abstract, Edge Computing and Manufacturing®, Edge computing will change how
information can be received, evaluated, decisions made, and then sent back out without the information
needed for the core computing system.

Marine biologists will tell you that octopi possess edge computing capabilities in their tentacles?. Each tentacle
possesses a small, independent brain capable of making decisions separate from the octopuses’ head’s central
brain. In our smart refrigerator example, this would be akin to the refrigerator ordering more milk on its own
once it senses you are running low — ensuring you have milk without you ever realizing that you were low in the
first place.

Marine biologists have also scientifically proven, but still not fully understood, that the octopus can grow back a
severed tentacle with the same edge computing as before the loss of their tentacle. Now, if only our
smartphones could do that when we crack the screen.

3. What Happens When We Add the Speed of 4G to 5G? We are currently Working on 6G. Some Believe We Will
Be at 16G Transmission Rates in 2030.

What we know is that 5G (G stands for “Generation”) is 100 times faster than 4G (see Reina Wiatt’s article on
Edge Computing in Chapter 11). We also know that computer scientists are currently working on 6G, which one
can surmise will be 100 times faster than 5G. And we are told that 16G is possible by 2030. What we (I, among
others) want to know is what the advancement in knowledge and information sharing speed means, especially
as it relates to world business and the world's global business playing field. Will information sharing systems
become so fast that humans cannot understand them with current brain functionalities and the only fully
functional entities being refrigerators and octopi? That’s a joke, but it does make you think.
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Chapter 10: Globally Connecting AND Expanding AND Distributing Knowledge and Information to
the World via an Expansive Communications Delivery Transmission Network(s) and Systems
Contributing Author: Daniel Hogberg

A. The ARPANET, Intranet, and Internet

The first transmission of knowledge and information data occurred in 1969 on a knowledge and
information delivery system known as the ARPANET. Since then, technology has only grown more
sophisticated and connected more people. The ARPANET has since transformed into the Internet with
multiple variations of networking. The internet now covers and connects an estimated 53% of the
world’s population?.

B. Connection of End Users via Google Fiber, AT&T, etc. Provide the High-Speed Knowledge and
Information Sharing Networking Delivery Transmission Systems to Include and Connect the Long-Haul
Transmission Network to the Final Mile

These knowledge and information transmission systems have many multifaceted, unique
networking capabilities. Regarding Technology Time, it is simply enough to comprehend that the entire
world, especially the global business world, is being connected in ways we may not fully understand
until the changes become challenges to our ongoing business’s viability and sustainability.

C. Elon Musk’s Starlink Rural Internet Network via Satellites

Elon Musk, better known as one of the founders of PayPal and the money behind Space X,
Neuralink, and several other high-technology companies, is currently building a network of 2,000
satellites working as one communication delivery transmission system known as Starlink to become
operational by 2024.

While the project’s initial goal is to connect remote, rural areas of the United States, it is not a
stretch of the imagination to conclude that in the future, the entire world’s population will have access
to all the world’s knowledge and information?. Very likely, this knowledge and information will be FREE
and delivered at a very low cost. How this will affect our population is worth monitoring, and we have a
few ideas about it covered later in this book.
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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.

A. 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 :
optimization problems that would take centuries for Figure 1
classical computers?.
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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.

B. 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 O or 1
simultaneously, overlap (superposition), and intertwine (entanglement) with each other. Figure 2 below shows the
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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.
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Figure 2

b. 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
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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 210 1,024 103 1,000
1 Megabyte 220 1,048,576 106 1,000,000
1 Gigabyte 230 1,073,741,824 10° 1,000,000,000
1 Terabyte 240 1,099,511,627,776 1012 1,000,000,000,000
1 Petabyte 250 1,125,899,906,842,624 101% 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.

C. 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®.
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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?!. 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 (loT), 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®3. 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 2020*3.

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
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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

D. 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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The addition of the Internet of Things (loT) and Figure 5: CLOUD COMPUTING VS. EDGE COMPUTING
other endpoint devices generate vast datasets,
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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.

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 5). 5G, the fifth generation of mobile networking technology,
will further improve manufacturing operations by increasing connectivity on the factory floor.
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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.

E. 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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Chapter 12: Connecting AND Networking AND Distributing to the World’s Population
Contributing Author: Martin Johnson

“Focus on the keywords of Connecting, Networking, and Distributing.”

A. Population of the World in 2021 is Estimated at 7.7 Billion

The population of the world today is estimated at 7.7 billion. How do we get our minds around this number?
Even my calculator abandons its mission when | attempt to create some comparative analysis. For the sake of time,
suffice to say there are “a whole lot” of people defined by many characteristics, including potential consumers and
potential business competitors.

B. Estimate of the Growing World Population in 2028-2030 is Between 8.5 — 10.0 Billion

This, in my mind, has the significance of just being a bigger number than today's estimated population of 7.7
billion. This is a really big number of people. Each billion added just created more chances of potential business
competitors who are younger, more knowledgeable in technology, and have new, original innovations to corner markets
that don't even exist yet

C. Leading to an Estimated Four to Five Billion New Capitalists

According to a book entitled Three Billion New Capitalists written by Clyde Prestowitz in 20052, the world is
changing into a more capitalist collection of countries and people. This means that new business competitors are going
to start emerging from places we might not expect today. Some of the biggest names in technology tomorrow could be
some of the newest today — there’s no reason to believe that those on top of the technology industry can or will stay on
top, especially with so many new faces to the globally competitive business world.

1. Resulting in Fresh Knowledge and New Information to Billions of New Business Entrepreneurs

“Now we get to the point that really matters, i.e., the number of Business Entrepreneurs in the world today
and in the near to short term “future times” of our business universe.”

How many entrepreneurs are in a billion? Let’s start by counting, beginning with 1: 1, 2, 3, 4, 5. You hopefully
get the point. It would take many lifetimes to count a number that large.
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The real questions we seek the answer for are:

1. How many entrepreneurs in the world are there today?
Where in the world are they located?

3. It may not seem to be important to know whether these entrepreneurs are formally or self-educated.
So, the question is, what are the academic knowledge levels of our world’s entrepreneurs?

4. How many of our world’s entrepreneurs have an interest, educational, or knowledge background in
science, physics, math, and/or technology?

The fourth question represents the number we are looking to source and validate. The number of
entrepreneurs in the world who can currently develop new technologies and then compete in specific
technology areas becomes the foundation and basis for calculating the number of future entrepreneurs
becoming worthy business adversaries to our current technology businesses.

And while we don’t exactly have these numbers to accurately make this assessment, the scale we're
working with is in the billions, so no matter what the exact figures, it’s larger than we can wrap our heads
around.
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Chapter 13: Encouraging Our Minds to Embrace and Explore These Five (5) Technology Elements
That Will Define Our Business Future’s Technology Time

The knowledge we collect in our minds is not static. It is both expandable in size and level of computational
understanding at higher and higher levels.

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

Here we begin by defining the characteristics and nature of the thinking abilities of a Professional Entrepreneur. It
is essentially the combination of two business definitions. (1) The Professional business individual who possesses the
business characteristics and capabilities to absorb large quantities of information and (2) use advanced techniques to
condense, decipher, deduce, and then compose complex business answers affecting their business. These individuals are
sometimes referred to as HEAVY THINKERS. However, this elevated level of creative thinking may be insufficient to wrap
the mind around all the technology elements in the coming convergence.
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An Entrepreneur brings multiple abilities, plus the ability to think fast and usually with more decisiveness resulting
in rapid decision-making. Additionally, they typically rely on their keenly refined six senses, with the sixth sense being
their ability to trust their gut instincts.

In future business Technology Times, | am increasingly convinced that to remain business viable with a sustainable
path into the future, the business leadership must understand, embrace, and execute to its fullest capabilities of what it

means to be Professional Entrepreneurs.

The Professional Entrepreneur Leadership must involve every member of the Technology Times TEAM with the
process. Every team member should be involved in both the creative process and developing expert involvement
through overseeing the execution of continuous technology processed parts, products, and programs. The complete
process begins with investigating technology topics through research, then transfers the development to marketing the
technology products finalized by the post-production logistics. The final step is to distribute these processes along the
technology processing and flow continuum.
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Chapter 14: Knowledge and Information Growth and Expansion’s Effect on Technology

A. Multiple Effects on Technology’s Parts, Products, and Programs and its Development and Delivery
Speed, i.e., “Time to Market” and “Shelf Life” of These New and Future Technologies

1. Effect on Local and Global Business Industries
2. Electronics Technology Industry Specifically

i. Communications Industry

ii. Chip Technology Industry

My hope is by now, you have bought into at least some of the concepts of Technology Time. If this is the case,
then a spin-off mind and time experiment would be to examine the multiple effects on technology’s parts, products, and
programs, such as “time to market,” “shelf-life” expectance, and so on. It is also a strong possibility that some industries
such as communications and chip technology will be affected more than, for example, service industries.

B. After Parts, Products, and Programs Come Technology Time Innovations.

This becomes the area | am most curious to dream about as Einstein would have on his spaceship of a light
journey. | have a particular personal desire to know more about Technology Time. | want to explore the possibilities of
innovations in a conceptual world known as Technology Time. Especially knowing that you don’t have to be a genius to
THINK like one, but doesn’t that statement invite billions of new entrepreneurs worldwide the freedom to experience
and explore new innovations as technology competitors?

C. Technology Manufacturing Processes

1. Pre-Production Processes
2. Post-Production Processes
3. INTELLIGENT “Smart” Manufacturing Processes

It becomes easy to add Technology Manufacturing Processes to areas impacted by Technology Time. Although
each process can become a full and formal Technology Time investigation, suffice to say each of the three mentioned
processes (Pre-Production, Post-Production, and INTELLIGENT “Smart” Manufacturing) will be significantly impacted and
altered.
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Chapter 15: When Does the Technology Time’s Clock Start?

A. Actually When DID the Technology Time Clock Start?

| am not sure as to the exact time the Technology Time clock started. What | am sure of is that it’s currently
ticking, and the future will be here sooner than we know.

B. So WHY has No One Put All the Technology Time Elements Together into the Singularity of ONE
Technology Expanding into the Future?

My “John’s insight” is that it is so difficult to wrap your mind around a single Technology Time Technology
Element that it becomes impossible to understand and connect all five Technology Elements. This is the essential reason
| spent a considerable amount of text and time to elevate the understanding of each element of Technology Time.
Understanding a Single Technology Time Element requires a relatively high level of focus to mentally observe and
understand each elements’ significance. Combining the convergence of all five technology elements has personally left
me speechless with a formally announced lack of ‘convergence comprehension.’

Our human cognitive abilities must learn to adapt to a new knowledge and information environment, especially
as it applies to understanding business and its related management concepts and decision-making processes. Think of
the octopi as our new business role model with its “edge computing” capabilities.
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Chapter 16: When Does the Coupling of These Five (5) Continually Evolving AND Expanding
Technology Time Elements Begin? AND What Will Be Its Effect on (1) Global Business Commerce,
(2) The Global Societies, and (3) World Politics?

A. Global Business and Commerce

With the convergence of Technology Time's five technology elements, it is quite predictable that business and
commerce will expand at an accelerating rate. The very nature and characteristic of how we will conduct global business
in the future will look very different from how we conduct it today.

And if you want to know when it will begin, | am sorry to say that it has already begun. When will the effects be
felt is another question, but the technology elements are already converging — it’s only a matter of Technology Time.

B. The Global Societies

Technology has always had a substantial and lasting effect on societies around the world. Technology Time, with
its convergence of five technology elements, will be no exception. I’'m not even sure the futurists could paint an accurate
picture of what this will look like. There are so many variables and factors to consider that naming any specific detail
would be riskier than simply saying we can’t know today.

C. World Politics

It is easy to predict that Technology Time will have a significant and dramatic impact on world politics. At this
junction, predicting winners and losers is extremely difficult and impractical. It relates to our exploration and
understanding of Technology Time's effect on the future of technology businesses and manufacturing commerce. Let’s
stay focused on Technology Time and its dramatic impact on the world’s business playing field. That is complicated
enough without diving into the dynamics of world politics.
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Chapter 17: To Best Wrap Your Mind Around the Five (5) Converging Technologies is to First
Validate, then Accept the Investigative Evidence

According to a TyRex and TekRex Business Family Member, companies used to pay to create knowledge and
information. Now, businesses are willing to pay for taking the abundant free knowledge and information and put it
into a usable, presentable form and business context.

A. Framing the Convergence of the Five (5) Converging Elements in the Future Question

As best | can visualize, the following is my vision of what the convergence will look like in the coming future of
business. Remember this resides in our Framing of the Convergence Question.

Sometime in the next five to ten years, at least 75% of the 8+ billion people will have internet access to vast
amounts of knowledge and information®. Equally important, this information will be fresh due to the doubling of world
knowledge so very quickly. Essentially, everyone in the world gets the same valuable knowledge and information for all
global businesses competing on the world’s business playing field at the same time.

This will create a global business world sharing FREE knowledge and information with both worldwide
colleagues and competitors simultaneously, resulting in the wheels of businesses turning faster and faster in their
revolving business life cycle. Throw in the impact of greater, less expensive, and most importantly, more available
increased computing power with better contributing electronics and software systems. You then have a population of
entrepreneurs sorting through vast quantities of information as fast as they can in a race to be the first to capitalize on
new, potentially market cornering, new technologies. These five technology elements present a picture that includes
readily available techniques and technologies to assist in managing vast quantities of knowledge and information. So,
begin to process the concept of EDGE THINKING.

The picture inside this Framing of Technology Time now gets interesting. No longer are the barriers to
knowledge investigations as high as they were just ten years ago.

We now factor in the growing number of world business entrepreneurs inside an increasing number of societies
or countries moving toward capitalism and competitive entrepreneurial businesses. How many global business
entrepreneurs and small to mid-sized technology companies will there be in our near-and short-term future? Although
hard to visualize, it is safe to assume the number could continue to grow into billions of global business competitors.

B. Personally CHALLENGE Yourself to First Verify and Confirm the Evidence, then Predict the Year the
Convergence will Begin to Connect

| would invite you to first CHALLENGE yourself to validate the information presented in this publication in
your own mind. Understand that the authors of Technology Time will not approve any discussions of any
dissenting opinions.
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C. Then Determine When the Convergence Will Significantly Impact Your Business and then Determine
When its Disruption Will Threaten Our Entire U.S. Manufacturing Businesses.

Regarding this CHALLENGE, everyone is on their own unless someone believes we are more than 10 years
out from affecting our individual business and/or U.S. manufacturing businesses. If we are more than 25 years
out, it won’t matter for me personally as | will have fulfilled my personal commitment to my partner Andrew
Cooper to keep our TyRex Business Family in business and viable for 50 consecutive years.

D. Then Attempt to Explain WHY This Threat Will Occur (in Your Own Words)

The first step in problem-solving is to form the question and source the “root cause” of the situation. Your
WHY here is no different. So, attempt to wrap your mind around Technology Time and begin explaining.

34



Chapter 18: Drawing a Conclusion from the Investigative Evidence Presented

A. You Are Welcome to Draw Your Own Conclusions from the Evidence Presented or to Draw Multiple
Conclusions with Their Multiple Disruptions to Global Technology Businesses and Manufacturing
Commerce as We Know Them Today

First, you must decide if each of the five separate, evolving technology elements is independently significant. If
so, you must conclude they will begin converging with one or more of the other technology elements. And will all five of
them converge simultaneously and create their own neural network? If so, when will the convergence begin, and when
will it match its apex of multi-destructive capabilities to the U.S. manufacturing industry?

We offer you the chance to draw your own conclusions given the evidence we have provided in this book. And
when you do, we'll be here to hear your answer.

B. John’s Take on the Impact of Technology Time on the Business World’s Global Economies

There is no doubt in my mind that the five technology elements will converge into the Singularity of ONE and
probably sooner than we expect. | believe their convergence will be cataclysmic in nature to global commerce and
businesses as we know them today. Therefore, to remain a viable business in the future, TyRex, as well as all American
technology and manufacturing businesses, must focus and direct resources to the following initiatives:

e (1) New Organizational Structures in management, decision-making, and “inclusive” company culture.

e (2) Train and Educate leadership in becoming Professional Entrepreneurs, then train future business leaders as
well as every business family member in moving beyond “out of the box” thinking to TyRex’s “New Box”
Technology THINKING.

e (3) Create or become attached to a Continuous Technology Process and Flow Business Concept

In no way does this guarantee survival, but by focusing on developing these three initiatives, the TyRex leadership
believes we have the best chance to weather the incoming business cataclysm. As anyone will tell you, there are no
guarantees in business, but a failure to plan is planning to fail.
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Chapter 19: From Our Investigation into the Five (5) Technology Elements, What Can We State
with 99.5% Assuredness?

If you’ve made it this far, congratulations! You now know more about the future global business landscape. It is
a lot to take in as the concept of Technology Time is a vast, complex, and interweaving topic. If you take nothing else
away from reading this book than the absolute statement of facts below, you will still be relativity equipped to recognize
the convergence when it happens. Hopefully, you will remember this book and give it another look.

From our investigation of the individual technology elements, these statements are what we know for certain in
a topic faced with so many uncertainties.

A. Absolute Statements of Facts

The Future of Technology is Going to Go Faster, then Faster Yet

“Time to Market” and Technology Products “Shelf-Life” Will Become Shorter and Shorter
The World’s Internet Coverage Will Grow Past 70% in the Next Three to Five Years!

The Number of the World’s Entrepreneurs Will Dramatically Grow and Most Likely Change in
their Business Character and Nature

PwnNe

Based on these facts, we can safely say that the convergence of the technology elements of Technology Time
has already started. Whether the impacts we’ve predicted will come to pass is something you’ll have to conclude
independently. Just know that we will be here when you do, ready to begin investigating together with the topics that
just might give your business the best fighting chance for surviving a vastly different global business landscape impacted
by Technology Time.

B. Isit Time to Re-Engineer How Our Minds Think?

It is my firm belief that no single mind today has the mental computing power to truly understand the
convergence of the five technology elements of Technology Time. Certainly not my simple mind. | require brain
enhancements such as EDGE THINKING. What about adding computing power to assist in our mind’s thinking, adding
the speed calculations and computations necessary to process all the continuously streaming data connected to
Technology Time? Is it possible that the next evolution after cognitive thinking by homo sapiens is a human possessing
mind support with expansive thinking capabilities? “Homo Roboticus?” our future world thinkers, can adapt to a

changing competitive mind climate and a new business world order.
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