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Prof. Steve Liao BE1H{&, National Taiwan University

liao@csie.ntu.edu.tw

https://docs.gooqgle.com/presentation/d/1n0J-TZyhd 0AQ2TvONSIt iSAs P3JdQms N
Qh9P7WA/

Dr. Liao:

Dr. Liao aims at real-world impact through innovation,

productization, and open-source/education.

Dr. Liao (PhD Stanford) was with Stanford University, Intel and

Google headquarters for 22 years, culminating at receiving the

highest award from Google: Google Founders’ Award to ‘ et
employees with big impacts. Yo
7 years ago Dr. Liao returned to Stanford University to teach

program analysis and optimizations. Dr. Liao has 100 papers and

patents and now teaches Big Data Systems and FinTech at

National Taiwan University.




International Collaboration
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30k people @
FinTech Taipel
Exhibition:

Big Data: Bitcoin Tracing

https://youtu.be/OrsOLJ1RmMgA
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INSIDE: A 12-PAGE SPECIAL REPORT ON COLOMBIA

How the technology behind bitcoin
could change the world

007 and the spectre of Britain’s past
The : Wumwnumnmm
JSLO0D 00NN M  Those ever-creative accountants
America takes the fight to IS
[ ]
The trust machine

MAKE
DECESION
EFFICIENT

“%D0

[OF i

Project Transparency: Supported by many https://m.youtube.com/watch?v=97eegblLcQ24

exchanges. https://apbcd.org/sro.html

EW OTORA JITNES BESTSELLING
AUTHONR OF XAFIENS

Yuval Noah
Harari

-

21 Lessons
for the
21" Century

The 7 AI companies weild too much
knowledge & power.

However, to preserve humanity, one must
remember:
Knowledge is NOT power.
Clarity 1s.

Now, go back to the first principles:
Big Data Analytics
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Outline:

Where we are: From Digitization to JT5 &

How data forms metaverse: 3 pillars: Illusion, Value system, Governance (GbA)

Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
How BigTech think of Metaverse

How General Public think of Metaverse. How Cyberpunks think of it.

Metaverse definition: How | think of Metaverse in the coming age of Freedom

Metaverse: NFT

Metaverse data analytics

Omniverse data analytics

© N OREOD =

World-class illusion con artist: Best DeepFake technology:

NVidia touts the best metaverse
illusion ever created:

e |n 2020 and 2021, due to
COVID-19, NVidia CEO always
gave keynotes from his kitchen.

e In GTC Spring 2021 (2021/4/12),
NVidia CEO gave a keynote from
his kitchen again. Really?

e During SIGGRAPH (August
9-13), NVidia admitted it’s fake,
except for the keynote content
itself. No one noticed until then.
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Newest “Digital Twins” at BMW: Finally BDA (big data analytics) technology is
ready: [NVidia @ GTC 2021/4/14. GPU Technology Conference]

e 2.5m BMW cars done per year; 99% of them are custom made.
o Industry 4.0 also goes for custom-made, versatile, non-mass production.
e >> Digital Twins: Let’s collaborate in Omniverse (NVidia’s metaverse):

o Omniverse is BDA, especially popular during COVID-19. You cannot travel.
m  BDA: Alot of Big Data Processing: https://www.youtube.com/watch?v=6-Da\Wgg4zF8

o “Omni” because it's both Universe & Metaverse (a.k.a. digital twins) and because
it's both BMW-USA-metaverse & BMW-Europe-metaverse collaborating:
e Before you build your next factory, have an Omniverse first. Save $$.

R '

e htips://www.youtu
be.com/watch?v=
f Lv8BOjs4E&ab

channel=NVIDIA

e From Our Kitchen
to Yours: NVIDIA
Omniverse
Changes the Way
Industries
Collaborate:
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HTC’s CEO Cher Wang:
2021/10/27 Metaverse

e TAM (Total Addressable Market) = $7
Trillion
e HTC's VR (Virtual reality): Full product line

now:
o VIVE flow: VR glass, due 2021/11: 189g. No
longer helmet like Oculus
m  Virtual (DEEEE)
o VIVE pro 2: Enterprise. Not like Metaverse’

5
5%
B
B
2k
1
&
&

F o,
Gaming origin S ‘g,.f)
m  Medical (B¥%), B 5, 525t ... Ry ! N :
o VIVE focus 3: Gamers (J1%) A L S AU 58 i_‘@ "
® hitps://finance.ettoday.net/news/2110170 E ' MOHIE 2 RAXM

NVidia's Metaverse is 2B: It's top-notch GPU and it’s for companies like BMW.
How about general public?

e Metaverse for general public involves NOT just illusion technology;
People’s Metaverse has to answer the Value system (incentive,
business model, economics) question and the Governance question.

o Note: Between BMW and NVidia, they have contracts that regulate the business
model between the 2 business companies and the governance already.

e Metaverse for Facebook is what Zuckerberg called: “Social Network
2.0”

o General public deeply care about the Value and Governance a lot:
m  When people found that Facebook in Virtual Reality (people wearing Oculus)
inserted ads, people protested loud and clear!

e Metaverse’ 3 pillars: lllusion (technology), Value system, Governance
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Outline:

1. Where we are: From Digitization to JTTFH
2. How data forms metaverse: 3 pillars: lllusion, Value system, Governance (GbA)
3.  Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
4. How BigTech think of Metaverse
5.  How General Public think of Metaverse. How Cyberpunks think of it.
6. Metaverse definition: How | think of Metaverse in the coming age of Freedom
7. Metaverse: NFT
8. Metaverse data analytics
9. Omniverse data analytics
Facebook’s Oculus
Metaverse’ 3 Pillars: o

AR, VR,
MR

Blockchain NFT is value
system in metaverse, and
to/from the universe as well.

Value
Transfer

Blockchain Governance is
metaverse without <
multi-dimensional illusion.

Decentralized

Governance

34



Outline:

Where we are: From Digitization to JT5 &

How data forms metaverse: 3 pillars: Illusion, Value system, Governance (GbA)

Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
How BigTech think of Metaverse

How General Public think of Metaverse. How Cyberpunks think of it.

Metaverse definition: How | think of Metaverse in the coming age of Freedom

Metaverse: NFT

Metaverse data analytics

Omniverse data analytics
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Why Metaverse today? It's NOT just because:
Facebook changed to Meta on 2021/10/28

Facebook Changes Company Name to Meta

™

e
-

change its name to Meta during its annual developer forum
Facebook Connect on Thursday.
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‘. beeple_crap

Facebook under
“‘HOUSE ARREST™:
Let's Meta it.

© QY

S lingte_lee MIE{tt 156,107 A #BI1IN
beeple_crap HOUSE ARREST

Universe is in pain: [Recap: Universe and Metaverse: Atoms and Bits (Data)]

e After unearthing the atoms (“extracting the earth”) since 7000 BC,
earth is overloaded and moaning in pain: Climate change etc.
e Data is the building elements in Metaverse.
e Big Data Al is key to ushering in Age of Freedom.
o Creation is no longer bounded by the Industrial Order.
i. Some created data for illusion.
ii. But don't forget: Data created needs to have a value system.
iii. Governance of data system is key.
o Reference: Government by Algorithm (GbA), by Stanford Law

School, New York University, Administrative Conference of the
United States, 2020/2/20
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Human being is in pain:
Remember Metaverse’ Original Author:

In 1992, SciFi by Neal Stephenson, “Snow Crash”, proposes 2 concepts:

o Metaverse

o Avatar (1t &)

Plot: Reality is terrifying. A real person uses VR to co-live with a virtual
being in a future, virtual space. (EE&—)
Reality 1: Even after 2008 crisis, rich gets richer and poor gets poorer.

o Richard Wagner’s quest for governance tool with Big Data precision
Otherwise, today’s government keeps generating asset bubble
instead of growth

o Richard Cantillon effect: Where you put $ in the system determines
the price.

m  Today, there is no helicopter $ that continues to shower on
individuals. All $ is locked in financial institutions
Reality 2: Al has wiped out tens of millions of jobs, even before COVID-19:

Tl b wwd Voo wll v e g b Do tmne P b by
Wi LA ~

o The jobs are not going to poorer countries. The jobs simply N
disappeared!

Ready Player One, 2018

Looks like a Metaverse
But not true to the
Metaverse spirit
o Centralized
o Controlled by James
Halliday & Ogden
Morrow of
Gregarious Games
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Matrix, 1999

More like a Metaverse: Decentralized
Neo (Keanu Reeves) is faced with the Choice:
Painful (Socrates) vs. obliviously happy (pig).

0 >
1" %

Socrates ¢

e Universe: Painful; You can't just be yourself;

You rely on psychological crutch and “one-time
UBI” (2021’s $180 in Taiwan, 2020’s $72 in
Taiwan, or 2021’s $3200 in US. All in US$)

e Metaverse:

o You can be yourself.
o You're mentally strengthened — Better
universe in the future.

Maslow’s Hierarchy of Needs

Metaverse can satisfy all 5 levels of Maslow’s,
except for physical pizza at the bottom-level.

o > 7 Trillion market.

In metaverse, you can be yourself:

o Can be pseudo-anonymous.

In universe, lay-flat movement

KEANU

Self-
actualization:
achieving one's

REEVES

" :

full potential,

including creative

activities

Esteem needs:

LAURENCE FISHBURNE

Self-fulfillment
needs

(& 2, /M=)

o Capitalism & Technological advances
— M-form society

o Spend more time in metaverse:
Get strengthened in metaverse,
Go back to universe — W-form society

prestige and feeling of accomplishment Psychological
needs
Belongingness and love needs:
intimate relationships, friends
Safety needs:
security, safety Basic
needs
Physiolegical needs:

, water, warmth, rest
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We are in-between ages: Universe vs. Metaverse

> 60% people unhappy about their work:
o Main part of the day (9-t0-6 or 8-to-5): they are unhappy. Do we really have freedom?
o During hunter-gatherer days, men actually had more leisure time.
m  The concept of “work” is relatively new.
e Men may have some freedom of speech (vote, ...), but no real freedom from
work. After all, we need to make a living.
o When the Big Data Al arrives, we may finally have freedom in the pursuit of happiness.
It's called “the coming age of freedom” by Seba.
e \We are in between ages:
o Between Age of Extraction & Age of Freedom (Big Data Al)
e \We are physically unhappy, bounded by Industrial Order (with band-aid

applied), but the Age of Creation has dawned on us.
This spiritual abundance is called Metaverse.

[Reference: Rethinking Humanity, by James Arbib & Tony Seba, June 2020]

Examples: Physically unhappy, but spiritually strengthened in Metaverse:

e Buddhism: “BRAE L, HBEIE” (Translation: All beings are suffering, my Buddha is
compassionate.)

e Christianity:
“Blessed are the poor, for theirs is the kingdom of heaven.
Blessed are those who mourn, for they will be comforted.
Blessed are the meek, for they will inherit the earth.
Blessed are those who hunger and thirst for righteousness, for they will be filled.
Blessed are the merciful, for they will be shown mercy.
Blessed are the pure in heart, for they will see God.
Blessed are the peacemakers, for they will be called children of God.

Blessed are those who are persecuted because of righteousness, for theirs is the kingdom of
heaven.”

39



Humanity 1.0, 2.0, 3.0: We are between Age E & F:

D

E

Humanity 1.0 (150k BC —
7000BC):
Age of Darkness
Age of Survival
e Hunter-Gatherer
e Ushering the coming

Humanity 2.0 ( — 2020):
Age of Extraction
e 2.1 1st Farming order
— 2.2 Sumerian order
— 2.3 Babylon order
— 2.4 Roman order

L

F

Humanity 3.0 (2030 — ):

Age of Freedom

Age of Big Data Al

Age of Creation

5 sectors got disrupted:
e Information

orders of civilization — 2.5 Industrial order e Materials
e City size <1000 e City size 1000 — e Food
e World population = 10000 (Sumer) — e Energy
4m in 7000BC. 100,000 (Babylon) — e Transportation
e Optimal population on 1m (Roman) —
earth = 8.6m people 10m (Industrial order)
e Dark age: 70,000 e Extraction results in
years ago: World climate change,
population = 10,000. overload
Figure 8. Growth in City Size Through History®
100,000,000
10,000,000 : —
Societal Capability
Frontier
N / v
100,000
10,000
Dark Age

-

Catalhéyiik
0

Uruk Thebes/Babylon

Rome

7000BCE

all dates approximate

4000BCE

2000BCE

400BCE

Data source: Morris, 2011
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Orders of Civilization

100,000,000
10,000,000
1,000,000
100,000

10,000

Materials | Clay,
Mud brick

Farmed plants,

Food storage and
processing:Fermentation

Information

QUEAnIng | i achage”
ealithic package™
SYReR Ancestral rites,
Private property,
Barter trade,
Wealth transfer,
Fortification

Farmed animals, Plow
Irrigation: Canal, Levee,
Dam

Draught animal

Vineeled vehicles,
Draft animal

Population and |and
maximization strategies,
City states, Coercive
poiitical structure,
Human slavery,
Hierarchy, Barley/Silver-
based monetary system,
Centralized
administration, Written
law, Tax system,
Specialized military,
Citizens’ assembiy, City
wells, Military conquest

Bronze

Irrigation: Long distance
canals, Tunnels, Shadaof

Large rowing boats,
Sading boats with
single square sall,
Horse, Charlot, Canals.

apyrus,
Scrolls,
Sundial

Ged-Kings,

Code of Harmmurabi,
Courts, Judges,

Debt, Loans, Colns,
Permanent professional
military,

Long-distance trade,
Tributary colonies

irrigation: Arched
aqueducts. Water mill,
Mechanical reaper

al, Wi s

Arch bridge,
Multiple salling ships

Meritacracy.
Comprehensive law
codes across soclety
(persons, corporatians,
property, contracts,
succession, procedure),
Elected officials,

Direct control and
Integration of colonies
(governance and
cultura), Citizenship,
Republic, Consumerism

Steel, Chemical
Reinforced concrete

Synthetic fertilzer,
Nitrogenfiang, Motorized
farm equipment

ICE vehides,
Steamships, Trains

Telegraph,
Telephone

Democracy, Nation
state, Sacial contract,
Indnvidualism, Rule

of law, Balance of
powers (fed/state/local,
executive, justice,
legalative) Separation
of church and state,
Capltalism, Free
markes, joint-stock
comparny

From Extraction to Creation

Materials
Food
Energy
Transport
Information
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Extraction

Creation

Governance

TIR is not Third Wave (Alvin Toffler), nor “Industry 4.0”

How you organize &
communicate

How you power
things

How you transport
things

1st Industrial Revolution:
1784~1H of 1800’s

Printing press
Telegraph (1832)

Coal
Steam engine

Railroad (1826)

2nd Industrial Revolution:
1870~1H of 1900’s

Radio, telephone
TV (CRT in 1897. 1920)

Electricity
0]]

Combustion engine
Automotive
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3rd Industrial Revolution:
Ongoing

Internet, IOT
Cyberphysics System:
IOT even lacks dominant
standards.

Renewable energy:
Wind, solar, hydraulic
power: Near-zero cost,
but huge capex.

Autonomous electric
vehicle: A factor of
5x-200x, but still piloting



Universe is inflaming: Red pill or blue pill or green pill?

Decentralized
Metaverse f? ’)

. . After taking the illusion drug, you
In the Oasis Metaverse: will see a lot of blue mushrooms:

Universe is inflaming: Red pill or blue pill or green pill?

Decentralized
Metaverse
Age of Creation has dawned on us. This spiritual abundance is called Metaverse.
e |[f you are as strong as Neo now, take the red pill now and go save the world.

Otherwise, spend time in Metaverse to get your mind strengthened first.

Eventually, metaverse and universe will be together, according to Snow Crash.

o Please throw up the blue pill. Don’t go to Facebook Meta. Please take the green pill.

o Tony Seba explains why the “Industrial Order with Band-Aid applied” cannot rein in Facebook (Big
Data Al). Today we are the Physically Unhappy under the Industrial Order, in need of the green pill.

e Healthy, decentralized metaverse:

o You can be yourself.

o Friction and marginal cost is low: You can die and reborn by just going to the next metaverse.

o Your Maslow’s hierarchy of needs will be satisfied. You will be strengthened.

o Governance & the value system (e.g., the transfer of value is not through facebook) will be healthy.
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Don'’t build 21st-century’s Tower of Babel. Build green metaverse.

Decentralized
Metaverse

Chronicles of Narnia: Tower of Babel:

LT DI

-~ 3 o

University (future) is
supposedly a Green
Metaverse, but University
today doesn’t prepare
students well for real-world.

Outline:

1. Where we are: From Digitization to JTF &
2. How data forms metaverse: 3 pillars: lllusion, Value system, Governance (GbA)
3.  Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
4. How BigTech think of Metaverse
5.  How General Public think of Metaverse. How Cyberpunks think of it.
6. Metaverse definition: How | think of Metaverse in the coming age of Freedom
7. Metaverse: NFT

8. Metaverse data analytics
9. Omniverse data analytics
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Facebook changed to Meta on 2021/10/28

Facebook Changes Company Name to Meta

change its name to Meta during its annual developer forum
Facebook Connect on Thursday.

Facebook under
“HOUSE ARREST™:
Let’'s Meta it.

Qv

-

2 lingte_lee /1H {th 156,107 A 1IN
beeple_crap HOUSE ARREST

45



Apple’s CEO Tim Cook: Augmented Reality

Metaverse?

We just call it augmented reality.

I'll stay away from the buzzwords.

But | am super excited about these things. | believe that technology can do so
much good in the world. And of course it depends on the creator, and whether
they thought through the ways it can be used and misused.

But mainly, | am so optimistic about all the things that can happen in our lives

that free up time for more leisure activities and other things that we want to do
in life.

[hitps://time.com/6099169/tim-cook-apple-privacy/ 2021/9/19]

VR or AR?
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Metaverse’ Original Author:

In 1992, SciFi by Neal Stephenson, “Snow Crash”,
proposes 2 concepts:

e Metaverse
e Avatar (1t &)

Plot:

e Areal person uses VR to co-live with a virtual being
in a future, virtual space. (EB&—)

SNOW
CRASH

NEAL STEPHEWSON

A L R

e 1A

Recap: How BigTech thinks of Metaverse

e NVidia’s Jensen Huang:
o Metaverse is Omniverse, using NVidia’s GPUs.
e Facebook’s Mark Zuckerberg:
o Metaverse is Social Network 2.0.
e HTC's Cher Wang:
o Metaverse is Virtual Reality 2.0.
e Apple’s Tim Cook:
o Metaverse is Augmented Reality.
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BigTech succeeded because of data centralization & monetization

e Why did BigTech succeed?

o Big Data & Big Compute; and BigTech monetizes them.
o But why did they have Big Data?

m Because they centralize your data!

m But how about your data privacy and security?

e Naturally BigTech focuses you on data-induced illusion and immersion.
Facebook knows that value and governance is key, but they don’t want you to
think about the value system and the governance based on data.

o So far, BigTech monetizes values. In contrast, you got little.
o So far, BigTech governs. See Roger McNamee’s and Tony Seba’s books:
How Facebook governs the data to the way that benefits them.

Outline:

1. Where we are: From Digitization to JT &
2. How data forms metaverse: 3 pillars: lllusion, Value system, Governance (GbA)
3.  Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
4. How BigTech think of Metaverse
5.  How General Public think of Metaverse. How Cyberpunks think of it?
6. Metaverse definition: How | think of Metaverse in the coming age of Freedom
7. Metaverse: NFT

8. Metaverse data analytics
9. Omniverse data analytics
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How General Public thinks of Metaverse in 2021: Free Guy

KEANUI REEVES LAURENCE FISHBURNE
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How Cyberpunks think of Metaverse

Both metaverse and blockchain originated from
Cyberpunks movement.

/ Decentralized value system in
metaverse, and to/from the
universe as well.
Decentralized governance
in metaverse < I

How Richard Wagner (Nobel Laureate James Buchanan’s student) thinks:

Government needs more precise tool: Currently Fed’s policy can’t guarantee it’s
generating growth (e.g., food that supports more people). It's more likely

generating asset bubble instead.

Precise economics tools; < Let’'s experiment in metaverse.
s

GbA: Governance by Algorithm .




Outline:

Metaverse: NFT
Metaverse data analytics
Omniverse data analytics

© N OREOD =

Where we are: From Digitization to JT5 &

How data forms metaverse: 3 pillars: Illusion, Value system, Governance (GbA)

Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
How BigTech think of Metaverse

How General Public think of Metaverse. How Cyberpunks think of it?

Metaverse definition: How | think of Metaverse in the coming age of Freedom

Metaverse: An Ecosystem: Virtuous Cycle!

sosemps "IESAR, FER aoe BE 1RIGAHIR! o0 an TR TR BEAND

- = U HLAREER
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5 PRETEENNRE
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20145 EETI
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Bitcoin blockchain: Satoshi Nakamoto
Inter-disciplinary (Fin+Tech)
Real world: Internet-style,
Doing: Open-source code

e Satoshi understands Fin & Tech: Blockchain is
the 1-dimensional metaverse without illusion.

Blockchain technology (no illusion)

/ \

Governance: Incentive: bitcoin
Community: miners
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What is Metaverse? A cyber-physical system (CPS) that ...

e Metaverse is super Digital Twins:
o Digital Twins + Omni-connected (connecting universe, metaverse foo
and metaverse_bar) + Possibly no universe yet.
e DIGital metaverse is not a mindless video game (just illusion). It has:
o Dollars
o lllusion
o (Governance

Govern-
ance

e Recap: Metaverse is a CPS that’s super Digital Twins and that has DIG.

Metaverse is DiiG, according to Snow Crash

sRE
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DOl Iar “It is a hundred meters wide,
H with a narrow monorail track
Inter operable running down the middle. The
illusion monorail is a free piece of public
utility software that enables
Gove rnance users to change their location on
the Street rapidly and smoothly.
A lot of people just ride back
and forth on it, looking at the
sights. When Hiro first saw this
place, ten years ago, the
monorail hadn't been written
yet; he and his buddies had to
write car and motorcycle
software in order to get around.
They would take their software
out and race it in the black
desert of the electronic night."

). .
mRE=e

cERRNAREDERN
EFRRESRNB NS0 - W@

R

- EDRERES

e 6 o o
RSB ER
DEFATHERE - BEAD
waRE

BEABSEIREBE~
Saem>BRSHER - B3
=

*»

-3
B

BERNE - SFHANF | BB
BHE= - R

L Pl R

ERPEARSR-BAAET - ESR>RE
=

=
.3
=>4

I | DS ETR c SAW  BeTeEe

B BB R
o B

HDEE

.
| NSRS RN RN | Wi plor) yuesy o)

- Se-B M
2 "ﬁlﬂﬁlnh.%..."’ﬂ'DBﬂMMSDH

HAAAR

7 BRTHE  REERIZRRSNEANTRS - BEANES

BERO > BH BN

£ 30

ARSHRES RN ONDE - EUDNBHRBINN D EE2ERS
HEREAEARBRITIZL - ERNLIRSARS LSS ARE

SARNRLED EFRERIMEPIFTEN  MBEERRILED

TEIN - I RgEBALD

IRMEMNRERE RS
R RBAD | B2 D B0

BB« O @0l | S

BEE - caa3aaD

BENSES B - INRARBARDHSHEDH

B - EABDIE - RO
RBEEERES IR -2 | N

e A

&b (=)

<Snow Crash>
Neal Stephenson, 1992
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Metaverse

lllusion is outside the scope of this lecture:

e CPS is challenging. Our mindset may need to adjust:

1VRRRFERRR SN TR
109[WBIRP R INRLR K RE
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Commencement in 2021:

RRERAIREARYERER

Good news: DAQO governance can get somewhere

e 5000-people governance:
https://www.youtube.com/watch?v=wsAMOL3PY2g&ab channel=%E6%9E %97 %E4%BA%A6LLYi

e |Inspired by Loren Carpenter experiment in SIGGRAPH91: Pong game
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Outline:

Where we are: From Digitization to JT5 &

How data forms metaverse: 3 pillars: Illusion, Value system, Governance (GbA)

Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
How BigTech think of Metaverse

How General Public think of Metaverse. How Cyberpunks think of it?

Metaverse definition: How | think of Metaverse in the coming age of Freedom

Metaverse: NFT

Metaverse data analytics

Omniverse data analytics

© XN OREOD =

Metaverse & NFT

w
O ¥

One pillar of metaverse: Value system: NFT
e NFT designates the resource (in virtual world)
— Men naturally take up the resource (like before).
— Economics ensues.
— Functions/Roles appears.
— Men lives in the virtual world more.
e NFT (Value system) is a pillar in this metaverse. On the other

hand, NFT will become bubble if metaverse doesn’t take hold. o8
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National Taiwan University’s Non-Fungible Token (NFT): Save a bear cub.
The story behind it: Who is #1 enemy to the cub’s survival? Human being.

Mintable QR

Code hear

Earth

pocket money
hetter world

Note: The cub was rescued by human being in 2018/7, with mummy nowhere to be found. Worrying
about her survival, we fed her with the chicken. But she refused to eat it. They became friends! The cub
even gave chicken her food! We freed the cub on 2019/4/30. Your NFT transaction will save more cubs!

Make the donation process easy:

3. Donate NFT
profit to

1. Prepare
Crowdfunding: Sign
Conservation

Society

contract with
Conservation Society
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1. More trusted 3rd-parties are key:
We signed contract with the Bear Conservation Society

GREARANDEEHURLS ve Hiin T
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| bt et i
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Finish the Story: What will happen in the metaverse?

Note: In general 50% of an NFT effort is in the Story.

e Forthe NFT buyer, we create a Taiwan black bear in metaverse for him/her
and place it in a forest.

e Badge of honor: The bear will often come back to the person and be a symbol
of his/her kind act.

e We'll help social-network you kind bear-lovers.

(i' (:' )

O
62
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Why Should | care?

FOOD CHAIN

Top predator in food chain to
maintain the stability of
Taiwan’s mountain
ecosystem

Taiwan black bear is one of
the representative wild
animal of Taiwan

FLAGSHIP SPECIES

58

SEED DISPERSING

Taiwan black bear help to
spread seed through their
waste, increasing diversity

The number of wild Taiwan
black bear drops and every
species has rights to survive

THREATENED SPECIES
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heml e o

All creatures deserve a life
without fear and pain.

You nature-lovers deserve to
love and be loved.

¢ o)

Outline:

1. Where we are: From Digitization to JTF &

2. How data forms metaverse: 3 pillars: lllusion, Value system, Governance (GbA)

3.  Why omniverse today? Why metaverse today? Metaverse = omniverse + metaverse + meta-metaverse...
4. How BigTech think of Metaverse

5.  How General Public think of Metaverse. How Cyberpunks think of it.

6. Metaverse definition: How | think of Metaverse in the coming age of Freedom

7. Metaverse: NFT

8. Metaverse data analytics

9. Omniverse data analytics
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Token

e Transparency
e |Immutable

e Cannot fake it (A~a[3A#2)
e Non-split (RAI 5 E)
e Trust-less

e Automated business process

Surely you can launch your NFT on different chains:

e Ethereum: Most expensive. But most reliable.
o If you have more money and want to do higher class marketing

e Binance
e Polygon

o Cheaper, so itis:
o Good for game’s virtual goods. (larger quantity). Their price is lower than Digital Arts.
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Many platforms, many protocols, many applications, ...

e Largest digital arts platform: OpenSea. There are others such as mintable,
rarible, ...
e Many smart contract protocols: ERC-1155 or ERC-721?
o OpenSea: 2019/9/10: Launched semi-fungible 1155, praising its extensibility
e However, 1155 adoption rate is not enough to replace ERC-721
o 1155 suitable for Game’s virtual goods. Good for limited sharing.
o Cheaper
e |It's like 4G vs. WiMax: #applications will decide which protocol survives.

“‘Metaverse is the largest app of NFT.” -- 2017.

It's not just technical problems. It's education problem: Digital arts in the new era is about the
ownership on-chain. The closest legal right is called the naming right in the metaverse.

On-chain ownership, beginning with the voxel style:

e Cryptovoxel: First to launch
o Old generation

e Decentraland: Second to launch
o Game: Lose customers

e Sandbox: Roblox

Killer apps on the 3 platforms above will be key.

61



ERC-721 vs. ERC-20: NFT vs. Fungible Token

e ERC20:
o Smart Contract Interface

o totalSupply, balanceOf, transfer, transferFrom, approve, allowance
o E.g., USDT, USDC
e ERC721: Unique, scarcity, forever, immutable.

o totalSupply, transfer, transferFrom, approve. (Z1THa%k, &%, {21)
o Unique name (& fEER{L5%)

o Look up Token ID’s owner

o Look up Token ID’s description

o E.g., Crypto Kittie, Crypto Punk

4 Eras of NFTs:

Note: 2017/11/9: 2nd draft of ERC721
1. GameFi: 2017/12: CryptoKitties
2. Artwork: 2018-2020

a. Collectible is a good purpose in itself.

3. PFP (Profile Pictures): 2020- :

a. Branding, badge of honor

4. Metaverse GameFi: 2021-

a. Gala, Mekka, Sand (increased 5x)

You can think of NFT as Next-generation virtual goods or digital arts.
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Crypto-Kitties

® Forsale = 242.42 © For sale = 23310

@ For sale = 216.90 ® Forsale = 25030

© For sale = 263.30 © Forsale = 1273 @ For sale = 95055 @ For sale = 27497
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New Year 2018 by Minako Kojima
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Demo: In 1 hours
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Group Info

ORHERM

668 members

5.57 Ether

$3,709.84 (@ $666.04/ETH)
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4 Eras of NFTs:

Note: 2017/11/9: 2nd draft of ERC721
1. GameFi: 2017/12: CryptoKitties

2. Artwork: 2018-2020
a. Collectible is a good purpose in itself.

3. PFP (Profile Pictures): 2020- :

a. Branding, badge of honor
4. Metaverse GameFi: 2021-

a. Gala, Mekka, Sand (increased 5x)

Art: Many Pain Points
1. Pure Art, Btdn B 48

=N
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Lower cost: SifmbERE1.2% F57  HEEHRBESH
ZE

=R : 2021/04/30 21:04

4 Eras of NFTs:

First, it's hard to teach old dogs new tricks. They have baggages & their
accounting system is old school. High communication cost if they are established.
1. GameFi: 2017/12: CryptoKitties

2. Art work: 2018-2020

a. Collectible is a good purpose in itself.

3. PFP (Profile Pictures): 2020- :

a. Branding, badge of honor

4. Metaverse GameFi: 2021-

a. Gala, Mekka, Sand (increased 5x)
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Sotheby paid US$24m for 101 Bored Apes

https://www.sothebys.com/en/buy/auction/2021/ape-in/101-bored-ape-yacht-club

SOtthy'S AUCTIONS BUY NOW PRIVATE SALES SELL

1

Yuga Labs
101 Bored Ape Yacht Club
o8 Cryntocarrendy Paymamts

D lmsccanie Bgs

Estimate: 12,000,000 - 18,000.000 USD

Lot sold: 24,393,000 USD

Smart Contract: Bored Ape Yacht Club (BAYC)

https://etherscan.io/token/0xbc4caleda7647a8ab7c2061c2e118a18a936f13d
https://etherscan.io/address/0xbc4caleda7647a8ab7c2061c2e118a18a936f13d#readContract

e Role
o Contract Owner - deployer

e Features
o MintApe: Pay ETH: mint NFT
o Withdraw

e Minttokens when the saleison
e ReserveApes
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Fandora Shop’s 221F on Netflix

Currently NFT (Rave NFT series) costs more than 23 F.
1 NFT on Ethereum can be charged $100 for gas fee alone.

https://fandoranft.com/

NFT Outline: 4 Eras & 6 Case Studies

NFT:Flow+
NFT:Beepl
}
o 3 5 -\ - :Aé;/ v sl
NFT:Abosch NFT:Marvel
+IORAR metaverse

72
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Jack Dorsey: 2021/3/22. “Just setting up my twttr" = ~USS3m

‘Mb

A NG U ry Set

NFT Outline: 4 Eras & 6 Case Studies

-»9 N

o Digital art, NFT:Abosch NET:Marvel
PFP + KRR metaverse
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blocktempo.com/digital-artist-beeple-sold-out-3-5-m-last-weekend/

BATHE MEBRYTE 0 EMMGERER - B &R BSES  ERENFRE ADES RUBR

Home » ERRSZEER

NFTHE#R: 473 Beeple Bl 350 B NFT HE4L
> BREEETRSEEE $777,777

5 by JasonLiu — 2020-12-16 in I o0

155 2.6k g

Beeple
the Everyday artist:

Name: Mike Winkelmann
Winkelmann started "Everydays,"
which involved creating a piece of
art every day, on May 1, 2008.

Beeple Everyday:
2021/3/11

“Beeple Everyday” sold
for USS69m through
NFT!

See Beeple-collect.com.
See Nifty Gateway.
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beeple-collect.com/all-collections

Spring/Summer Collection:

5000-day Collection:
US$69m

31

2020 Collection:

“Friday 7pm EST

21 single edition
auctions throughout this
weekend. 3 open...”

\"

| 1 R L T
g o ! !: .‘s-fi#‘-'-'s
YETRE 7 BNAl ‘ " ! ; 3

BEEPLE: EVERYDAYS

5000 DAY COMMEMORATIVE SELECTS

"1 m I.a'l .;f*\'; ", I aAN-¢ g
{1 T R B U

BEEPLE:EVERYDAYS

' THE 2020 COLLECTION

OPEN EDITION (white label)

instant classic. stack these mf's up, they look
dope af when you have a few on yer shelf.

$969

includes physical token
(ships in 6-8 weeks)

W10 THE ETHER #491?
CREP @ L;Q ‘

@

{all 3 will be available for 5 minutes starting at 7PM EST Friday)
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NFT Case Study [David Tseng 2021] Collecibie

Digital art Made known the creator, who will get commission from each transaction.

Artist

Trevor Jones

Price (USD) Price (USD)
$777,777.77 $352,730.13

Price (ETH). Price (ETH)

=667.019
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NFT Outline: 4 Eras & 6 Case Studies

L/~ ,E 8‘ NFT:Flow-+
A TN AIHEER:

,/ : )
| -*9 -

Digital art, )
GameFi 1g NFT:Abosch NFT:Marvel
PFP + ¥ RF metaverse

NBATopShot
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S SHOT

NBA moments.
No longer just static
NBA cards.
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22 —Bf Steven Tsai

- IRE

Vo BUEMISBER RERSD HES
HMEVEABRERIMFEE RS
FNURBEEXXRETT ESE
AT ~ TTHRR AR - B ERIERES
Cloud Security Alliance Taiwan Chapter
The Honeynet Project Taiwan Chapter
OWASP Taiwan Chapter
CSCIS APAC Vice President, Greater China + East Asia
Chairman, InfoSec Taiwan
BHEfEX 35 KEEZEE

g0t € X A ki

g
0

v© BEHNLEHE BER
gusHh
v blog.yilang.org

RHCE, CCNA, CCAI. CEH, CHFI, ACIA, ITIL Foundation, ISO 27001 LAC, ISO 20000 LAC, BS10012 LAC, CSA STAR Auditing, CCSK
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[ISRv—

https://www.youtube.com/watch?v=k5elL_al m7Q

Matrix vs Metaverse

EALL TEER, BB T AR MR
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https://www.roblox.com/
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Deedfake HE T & E &V 5 17

https://www.youtube.com/watch?v=cQ54GDm1elL0

Deepfake — Al T NV E Y

1. FaceApp

2. Zao

3. Reface

4. SpeakPic

5. DeepFacelLab

6. FakeApp

7. Wombo

8. Deepfakes Web

9. Instagram DeepFake Bot
10.Deepfake Studio
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-
' Deep Web

>90% of Internet
= Unindexed Internet

Dark Web (Darknet)

- Subset of Deep Web
- Hidden Services

£ (B AEH
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MCA : 50 B EFRH -

RNC: 1.87 EEERAEHR -

THSuite : 3 BEAMRE S O HEREE -

Booz Allen Hamilton : RIAEH ZSHERER -
Dow Jones : 220 BEEF&EN -

WWE : 200 ZEEEFER -

Verizon Wireless : 600 BEEFEK -
Accenture : 4 BEEREEE ABHEFMAEN -
Capital One : 1 BEEFEHR -
USDoD : 18 BENTEINER -
Alteryx : 1.2 BREBAER -
CAM4 : 1,000 EERBAER -




Software-Defined Perimeter

SDP
controller

3. Mutual TLS

ARCHITECTURE to Controller OQ
GUIDE

Client-to-Gateway Model

+—>
mTLS

(secured by
SDP)

6. Receive list
of IPs of
Accepting
Hosts

7. mTLS
~_ Tunnels

~

~

N
N

(- HRERLTEER

SDP Architecture

1. Controllers online

4. List of authorized
Accepting Hosts
determined

5. Accept
communication from
Initiating Host

2. Mutual TLS
to Controller

ZEIBFHIRE

A

mTLS

(secured by SDP)

= I
MR T

Client-to-Server-to-Client Model

—> —>
native traffic mTLS (7Y mTLS
(unchanged) (secured by L/ (secured by
SDP) SDP)
Client-to-Server Model Client-to-Gateway-to-Client Model
> - —>
mTLS mTLS
(secured by (secured by
SDP) SDP)

Server-to-Server Model

mTLS

(secured by SDP) ;\';/ (unchanged)

Ty native traffic \

mTLS
(secured by

Gateway-to-Gateway Model

SDP)
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native traffic
(unchanged)



FEERR

Zero Trust

BB MR BI R R AR E AR
ERHBARGEE  REHERHER;

e

EATENE - BfifE e
BB R RO I A o
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F 3 " ‘ ‘yA"= 7 AL
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EmhFRZEEE

Guideline on Effectively = =mlEZ%E , RENBmRBFHEEHREAEHR
Managing Security BEBNZLREIE

Service in the Cloud

=

fas
(22

BRI Z I "SaaS, HHEM

laas Paas SaaS

T
rsrucure securty

https://cloudsecurityalliance.org/research/working-groups/cloud-security-services-management/
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RAREZ - Z2RBFICER (SASE)

o {ER&E (Users)
« 38 (Devices)
o fiIE (Locations)

BErBETHE

(Entities Everywhere)

*SASE=Secure Access Service Edge

—BHREEARZEIER
Consistent Network and Security Policy

2l AR
Identit

Contex
v 1

ZERBEFIER-ERERELEE
SASE Cloud Infrastructure
o ABEZE (Public Cloud)
Z2RKBR o &AL (Data Center)
Security Services Edge o EH (Edge)

[ S5 A B i S L T SR A PR RS
WAN Edge

Infrastructure/Services

!
BBERR

Sensitive Data Awareness

{
RERA

Threat Awareness

BEAER

(Zero Trust Access)

BRERTHE

(Resources Everywhere)

—RHENERELR

Consistent User Experience
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