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Generative Al

Changes the World,

Maybe

Michael Zyda", University of Southern California

Generative artificial intelligence is starting a new
industrial revolution that is global in scope. The
global desire for that technology maybe has

started Cold War 2.0.

n the World Economic Forum session “Generative Al:

Steam Engine of the Fourth Industrial Revolution?”,!

we see one of many pundits making prognostications

that present the possibility that generative artificial
intelligence (Al) is precariously pushing us into a new
industrial revolution. We are not even sure we know
what an industrial revolution is, but it usually presages
great change in the way things are done and gets every-
one up in a tizzy about having to modify what they do at
all. In the Britannica,? hail Britannica, we have the fol-
lowing definition:
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“Industrial Revolution, in mod-
ern history, the process of change
from an agrarian and handicraft
economy to one dominated by
industry and machine manu-
facturing. These technological
changes introduced novel ways of
working and living and funda-
mentally transformed society.”

So we are not changing from an agrarian and handi-
craft economy, except perhaps with respect to computer
scienceand all teaching. Iam going to try and explain how
generative Al changes the world, maybe (Figure 1).

GENERATIVE Al AND YOUTUBE

CHANGE ALL TEACHING ...

We are going to use ChatGPT as our exemplary large lan-
guage model (LLM) representing generative AI. We are go-
ingtoask ChatGPTtobuildacourseforustolearnaboutthe
Industrial Revolution. But when Istarted to do this, Ididn't
really know how to do this but I found a YouTube video
titled “Learn ANY language easily with these ChatGPT
prompts” and I copied the prompts out and changed the
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how to learn Spanish course into an in-
teractive course on the Industrial Rev-
olution in like three minutes. Figure 2
shows the prompt I created.

What happensafter you hitreturn
is that ChatGPT responds by provid-
ing you with the structured learning
plan for the Industrial Revolution
course (Figures 2-4). This structured
plan is for an eight-week course. It
is a concise syllabus that points the
student toward what they should
learn from papers, books, YouTube
videos, music, movies, and televi-
sion shows. It tells you the precise
articles to read and the web links to
find the articles/videos.

Now, Figure 4 starts the Role
Play part of the course (ChatGPT is

Generative Al & YouTube
Change All Teaching

Most teaching can
now be done with ChatGPT
& the Right Engineered
Prompt

This means K - 12
& most college &
graduate school ...

FIGURE 1. Organization of this column.

“Alex")whenyou press thered circled
headphones icon. Alex has a strong
driving personality and you are the
erstwhile “deer in the headlights”

between Alex (ChatGPT 4) and you,
the erstwhile student respondent.
We didn't need a classroom for this.
We didn’t need to go anywhere. All

We are not even sure we know what an industrial
revolution is, but it usually presages great
change in the way things are done and gets
everyone up in a tizzy about having to modify
what they do at all.

student respondent. But you can see
that this has the potential to be
fleshed out to truly be a course on
the Industrial Revolution, a course

we needed was a computer on the
Internet to reach ChatGPT and Alex
(ChatGPT 4) and the properly engi-
neered prompt.

Generative Al Changes the World ...

A New Industrial

How to Start a New

Prompt Engineering
or Computer Science?

How long is the chain of courses
In a Computer Science degree
to get to prompt engineering?

Revolution? Cold War
How did technology export Surrogate
restrictions work during Countries
the Cold War?
In the United States,
80% or more of the CS/ECE
students in most R1 universities
are PRC nationals.
Do we need

universities anymore?

Universities don't have
access to large Nvidia farms
So they can only work on small
problems.

And that is not what
industry needs ...

Generative Al will
become a $100T
industry in 4 - 10 years.
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MOST TEACHING CAN

NOW BE DONE WITH
CHATGPT AND THE RIGHT
ENGINEERED PROMPT

So, I know this is not a very complex
course plan but what I wanted to point
out is that course development and
teaching can be individualized using
generative Al as long at the LLM has
been trained with the right material. The
statement that I would like to make is
thatitismybeliefthat mostin-classroom
teaching at the K-12, college, and gradu-
ate school levels can be replaced with the
right engineered prompts handed to an
LLM like ChatGPT. Now, we don't com-
pletely have all of the appropriate engi-
neered prompts written yet, but what
you should notice is that I didn't have to
have much education about prompt en-
gineering to actually write the prompts.
Ijust needed a skeleton sample, one that
the YouTube gods sent to me without
me actually looking for it. What this
meansisthatinthe near future, teachers

standingat the front of the room present-
ing (reading) from PowerPoint slides will
become a distant memory just like the
chalk boards used last century. This is
kind of what Iwas thinking about whenI
wrote the previous column for Computer,
“Do We Need Universities Anymore?”.4
The answer, I believe, is that we canlearn
probably 90% of what we need to know
via a combination of YouTube videos and
ChatGPT-engineered prompts within
the next five to 10 years and that univer-
sity and school real estate will become
surplus sometime after that.

Some of the biggest issues will be how
we learn to write prompts for LLMs well for
use in education and other applications,
and how we get access to the computa-
tional resources and the LLMsrequired.

PROMPT ENGINEERING OR
COMPUTER SCIENCE?

In a recent interview, Jensen Huang,
the CEO of Nvidia, stated that genera-
tive Al will be creating “new products,

new services, enhance productivity
on a whole slew of industries, US$100
trillion worth of industries on top
of [Nvidia hardware] in the next 4 to
10 years.” To make this happen, this
will require that we graduate/educate
tens of thousands of engineers capa-
ble of being able to properly engineer
prompts for LLMs and engineer the
software and user interfaces that sur-
round those prompts such that normal
users can operate what has been built.
The question becomes: Where does
that education happen?

Historically, the tech industry has
relied upon the field of computer sci-
ence for that education, but this tech-
nological change is happening quickly
and universities move very slowly to
create new courses/degrees. In 2005,
I arrived at the University of Southern
California (USC)and the Department of
Computer Science was teaching an un-
dergraduate compiler design course, a
course the Association for Computing

ChatGPT 4 >

| am a complete beginner in the history of the Industrial
Revolution. | would like to learn about the Industrial Revolution. |
can study for an hour every day. Could you please create a
structured learning plan to help me learn about the Industrial

Revolution?

Could you please recommend resources such as music, movies,
TV shows, YouTube channels, articles, etc, that | can read or
listen to to increase my understanding of the Industrial
Revolution? When you recommend an article, book, paper,
YouTube video to read or watch, can you provide the exact title

and website link?

Can you role play out a conversation between two people who

are talking about the Industrial Revolution?

You will start off the conversation and then wait for me to

respond before you reply.

S Memory updated

Great! Let's create a structured learning plan for the Industrial Revolution. Here's a
focused approach based on the Pareto Principle, suggesting that 80% of your

learning will come from 20% of the materials, focusing on key aspects that had the
biggest impacts.

1 2 100% [43)

A

FIGURE 2. Prompt sent to ChatGPT 4.
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Machinery (ACM) had removed from
the recommended computer science
core in 1979, 26 years earlier. What I
learned there was that if I submitted a
syllabus for approval of a new course,
say Applied Machine Learning for
Games, that it would take 18+ months
in an unfathomable approval process
that would end up with the course be-
ing approved with no changes to the
syllabus and no one actually sending
me any correspondence indicating that
my course had been approved! And I
am told that most computer science de-
partments operate at such speeds.

The other thing you learn in com-
puter science departments is that if
you actually list prerequisite courses
for your new course, you might find
out that the chain of prerequisites that
allow you to get to your new course has
a longer time requirement than the
entire length of the degree program
you are designing the course for! This

might look something like the follow-
ing list of four courses, each taken
over sequential semesters, something
impossible to actually achieve in a
three-semester M.S. program:

» Foundations of Artificial
Intelligence

» Machine Learning

» Deep Learning andIts
Applications

» Prompt Engineering
Development.

So the question becomes: How do
we produce the engineers that can rap-
idly engineer the appropriate prompts
and wrapper code for those prompts?
The answer is, of course, YouTube
video instruction or via an online
teaching platform, like Coursera or
Udemy. Universities really aren't ca-
pable of keeping up with needs of the
tech industry.

Another thing that universities
don't have is access to large Nvidia
compute farms where significant ma-
chinelearning computation can occur.
When I created the Applied Machine
Learning for Games course, my stu-
dents schooled me in the lack of avail-
able compute cycles inside the depart-
ment. One of my student project teams
had a student that worked in USC’s
Supercomputer Center and he was able
to get his team’s work run on those
machines. That student suggested I
call his boss at that center. I called, to
no avail: Universities all have office
phones but people only answer their
personal cell phones anymore. I sent
emails explaining what I wanted to
do, seeifI could get my students access
to that computer hardware for their
class projects, and got ZERO answer. I
learned later that the computer hard-
ware was just available for funded re-
search projects and not for students in

+ Reading:

+ Video:

- Reading:

« Video:

+ Reading:

« Podcast:

ChatGPT 4 >

Week 1-2: Foundations of the Industrial Revolution

« "The British Industrial Revolution in Global Perspective”" by Robert C. Allen.
(Available on Amazon or your local library)
« Article: "Why the Industrial Revolution Happened Here" by BBC History Extra.
Read it here

« YouTube: “Crash Course World History #32 - Coal, Steam, and The Industrial
Revolution” by Crash Course. Watch here

Week 3-4: Major Inventions and Innovations
« "The Most Powerful Idea in the World: A Story of Steam, Industry, and Invention”
by William Rosen. (Check on Amazon)

« YouTube: "The Industrial Revolution (18-19th Century)” by Simple History.
Watch here

Week 5-6: Social Impact and the Spread Worldwide

« "The Age of Revolution: 1789-1848" by Eric Hobsbawm. (Find on Amazon or
local library)

« BBC Radio 4: “In Our Time: The Industrial Revolution” Listen here

9 2100% %3

4

FIGURE 3. Course outline created by ChatGPT 4.
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classes with US$8,000 tuition/fees per
student, with 100 students in the class.
So university students don't have
access to large compute farms and,
hence, can only work on toy problems
that run on their personal laptops.
And that is not what industry needs
from our graduates.

HOW TO START A NEW COLD
WAR OVER GENERATIVE Al

Cold War 1 is “most commonly used
to refer to the American-Soviet Cold
War of 1947-1989."° It is clear from the
political dialogues of the current and
previous United States presidents and

the president of China that we have
moved from a slow, plodding partial
cold war to a full-on Cold War 2.0 over
the hardware and software technol-
ogies in/around generative AI. The
Wikipedia definition of Cold War is
the following®:

“A cold war is a state of conflict
between nations that does

not involve direct military
action but is pursued primar-
ily through economic and
political actions, propaganda,
acts of espionage or proxy
wars waged by surrogates.”

So, if we look at the global block
of the export of Nvidia hardware, the
chips that are manufactured for that
hardware and the hardware that de-
signs and makes the chips for that
hardware, then we have clearly entered
into Cold War 2.0 with China and its
surrogate countries, in my opinion. The
importance of surrogates in cold wars
is something to understand: They are
basically other countries that provide
political and economic support for the
will of the country against whom the
technology blockage has been placed.

The question then becomes: How
well did technological restrictions

« Video:

+ Music:

« Activity:
« Visit a local museum or an online virtual tour focused on the Industrial
Revolution.

ChatGPT 4 >

Week 7-8: Review and Reflect

« Watch the series “Victorian Farm” on Amazon Prime Video to see how
technological changes affected everyday life.

Multimedia and Other Resources

- Listen to the album “The Iron Muse"” which features folk songs from the
Industrial era.

+ Movies/TV Shows:

« "North and South” (BBC series on Netflix) — Dramatizes the conflict between

mill owners and workers.

« "The Mill" (TV series on Channel 4) — Portrays life in an 1830s mill.

Now, let's role-play a conversation between two people discussing the Industrial
Revolution:

Alex: "It's fascinating to see how the Industrial Revolution transformed societies,
isn't it? From hand production methods to machines and new chemical .

manufacturing processes, the changes were drastic.”

Jamie: "Absolutely, and the impact on people’s daily lives must have been profound.
How do you think the average person felt experiencing such rapid changes?”

Your turn to respond as Jamie or another character!

The I'm

e

7 2 100% [#3)

@

¢ @ ’

FIGURE 4. Course outline created by ChatGPT 4.
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COMMENTS?

f you have comments about this
Iarticle, or topics or references |
should have cited or you want to
rant back to me on why what | say
isnonsense, | want to hear. Every
time we finish one of these col-
umns, and it goes to print, what
I'm going to dois get it up online
and maybe point to it at my Face-
book (mikezyda) and my LinkedIn
(mikezyda) pages so thatlcanre-
ceive comments from you. Maybe
we'll react to some of those com-
ments in future columns or online
to enlighten you in real time! This
is the “Games” column. You have
a wonderful day.

placed by the United States against the
Soviet Union work in Cold War1? In Ore-
skes and Krige,® we see the following:

“The Cold War period saw a
dramatic expansion of state-
funded science and technology
research. Government and
military patronage shaped
Cold War technoscientific
practices, imposing methods
that were project oriented,
team based, and subject to
national-security restrictions.”

So, the key thing is “state-funded
science and technology” allowed this
to happen in Cold War 1. I remember
this well when the security manager
atthe Naval Postgraduate School (NPS)
brought me into the SCIF (secure, com-
partmentalized information facility)
to hand me the ACM keywords list
that the ACM used for categorizing
all submitted papers to ACM journals.
That security manager was concerned
that I was giving a talk in Japan at a
conference on virtual reality and that
security manager told me that “Ja-
pan was part of the Warsaw Pact.” He

insisted that I could not speak in Japan
onanything onthat ACM keyword list!
He was crazy so I went and gave my
talk anyway and when I returned, the
NPS had enough sense to replace him
with someone else who actually knew
which countries were in the Warsaw
Pact. It seemed to me at the time (1986)
that the field of computer science was
pretty global, that our tech papers
were published and available to any-
one who wanted them. Now they are
all on the Internet, so the only thing
that can really be blocked during Cold
War 2.0 is specialized hardware to
China and its surrogates.

Software and the algorithms un-
derneath cannot be blocked during a
cold war, especially since the country
that sends the most graduate students
to computer science and electrical
engineering programs in the United
States is China, with some depart-
ments in those fields being 80% to
85% People’s Republic of China na-
tionals. The only way we can block this
technology transfer is to provide per-
manent visas or citizenship to those
students upon graduation so that they
stay in the United States. We should do
that for anyone from any country who
has completed a Masters or Ph.D. in
those fields.

he title of this column is “Gen-

erative AI Changes the World,

Maybe” and I have kind of rambled
on about how generative Al changesall
teaching and maybe even the politics of
the world. I am going to leave the word
“maybe” at the end of the title, as we
never know completely what the future
may drop on our heads.
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