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Blockchain Syllabus

Week 1 - Introduction: Bitcoin, food safety, civil service.

Week 2 - Mechanism:
Week 3 - Consensus:
Week 4 - Function:
Week 5 - Innovation:
Week 6 - Innovation:

web3, token economy.
healthcare, digital dollar.
DAO, fundraising, politics, voting.
NFT, book, fashion, metaverse.
loT, transportation, data storage,
Wi-Fi/5G, power grid, and more.



What is Blockchain ? (cnec 2017)



https://www.youtube.com/watch?v=8o9QxMxhTp8

B _®
B__B.

Database:
Distributed &
Cryptography

More secure
Low cost
more efficient

lowincome &  Investment:
fragile economy  $5M-$10M

Potential Saving:

Low barrier for entry S8B - S12B
(mobile phone +

internet)



Global Investment in Blockchain

$25.2B

|

713%
increase

l
B oo

CRISPR

2015 2016 2017 2018 2019 2020 2021

g | cointelegraph.com source: CB Insights


https://www.patsnap.com/lp/crispr-report/

Global Blockchain Market Size

Blockchain Market (USD Billion)
Source: Markets and Markets, Nov. 2021

CRISPR: 2.05, 17.9%
3.0 l

2018 2019 2020-¢ 2021 2022 2023 2024 2025-p

39.7,67.3%



https://www.datasciencecentral.com/top-blockchain-programming-languages-choose-the-best-one-for-your/
https://www.grandviewresearch.com/industry-analysis/crispr-associated-cas-genes-market

Blockchain Infrastructure

Use Cases:
Cryptocurrency,

Digital Dollar, Retail,
Healthcare, Energy,
Insurance, Law,
Government, Media,
Transportation, Sport,
Entertainment, Art,
Real Estate, ... ...

Highway vs Vehicles
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Forbes’ Blockchain 50 List 2/s/2022)



https://www.youtube.com/watch?v=FDfqs4Bx-MM

Notebook Database

Security Feature: ook a0t oo mambers Transparent
Page number bl B Immutable

in the table of contents
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UPDATE A
DATABASE
CRUD

Pro: efficient in data

management

Digital Database

=

softibxcel - Pronitalloss = [=][x]
B:] File Edit Vew Insert Format Tools Data Window Html Help ASAP Utiities Typeaquestionforhep + o & X
MNBEHISRITE % D@ e B = s o B -0 -[B]z U |EEE S % 0 €S [E oA
Lol @ 8l i 0 secuny. | BRI o0 W id B T g o B sl s A B e sl F e B Bl g Bl sllon JE] S
Al - A
A B [ D E [E G H K _@‘
1 January |February| March April May June July September| Y-T-D Total
2 |Sold Price $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
3 |Shipping Charge $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
4 |Insurance Charge $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
5 Sales $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
6 |ltern Cost $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
7 |Shipping Cost $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
o =
] Expenses $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
9 |Insertation Fees $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
10 |eBay FVF $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
11 |PayPal Fees $0.00 E.DIJ $0.00 $0.00 $0.00 $0.00
12 Fees $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
13 |Adjustments $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
14 TOTAL $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 .00| |
115 | =
| 16|
117 | - x
1 18|
19 I [ - S
LR Fel { Mar { Apr_ ANGVHEES ¥1D / <] . >}
iDraw~ lg | Adtoshapes~ N\ w [JO ol 72 6] A D2 A= ﬁai!
Ready NUM FIX

vl g Site - GoodyBags

m“‘ | O] nbox - Microsoft ... I & 3 Firefox

] & eBay Profit & Los... ] 3 Untitled - Notepad l % Jasc Paint Shop P...

'@A@I@ﬁ 2:05 AM

£ Microsoft Excel - ...

Con: data change

is invisible and

transparency is limited



Bank Ledger — CRUD Database
P

1234 Main Street 2017-10-01 to 2017-11-01 1120635978
Anytown, MH 54321

Withdrawals

2017-10-03 Previous Balance 39.87
2017-10-05 Check Number 256 28.50 11.37
2017-10-06 ATM Deposit - Cash 45.00 56.37
2017-10-10 Wire Transfer 37.91 18.46
2017-10-17 Point of Sale - Grocery Store 16.43 2.03
2017-10-25 Funds Transfer from Savings 50.00 52.03
2017-10-28 Check Number 257 42.00 10.03
2017-10-29 Online Payment - Phone Services 72.50 -62.47

Integrity of Ledger is critical



Trust in Bank ?

:: .:f ~%] P -
Cyber-attack

1 attempt per 10 sec.
+200 hacks since 2007

$5.72M per breach
BoA: +5S1B on security

Insider fraud

S5 Tr. loss (5% revenue)
48% reported increase
465 banks failed in 2008
US financial crisis



https://www.makeuseof.com/tag/bank-account-hacked-things-check/
https://financialit.net/news/fraud-detection/what-insider-fraud
https://www.bottomline.com/thought-leadership/fraud-and-financial-crime/combatting-insider-fraud-within-banks
https://en.wikipedia.org/wiki/List_of_bank_failures_in_the_United_States_(2008%E2%80%93present)
https://www.insiderintelligence.com/content/spike-destructive-attacks-ransomware-boosts-banks-cybersecurity-spending-2022
https://carnegieendowment.org/specialprojects/protectingfinancialstability/timeline
https://www.cnbc.com/2021/06/14/bank-of-america-spends-over-1-billion-per-year-on-cybersecurity.html

Blockchain Database

A distributed database stores data in blocks that are chained

together via cryptography

BLOCK 1 BLOCK 2 BLOCK 3 o E= E=
= [l = L
dkingh papar @#$ = LU= E—l
\ \ SSSSSSSSSSSS 1 database is widely
V000 ckhan Papar distributed

Transparent, Immutable, Tamper-evident, Secure



What is Bitcoin? (Economist, 6/12/2021)



https://www.youtube.com/watch?v=5tt7y0gesyo&t=1s

What is Bitcoin? (Economist, 6/12/2021)

Chancellor Alistair Darlingonbrink It places trust in blockchain
of second bailout for banks technology rather than bank.

Blockchain: transactions are grouped
in blocks for verification and chaining,
an incentive process called mining.

'TIT A volatile asset, not a stable currency
ot for payment.

ny
UL

Problem: energy cost, crime, elusive creator.



Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin@gmx.com
www.bitcoin.org

Who is Nakamoto?

Abstract. A purely peer-to-peer version of electronic cash would allow online
payments to be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusted third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps transactions by hashing them into an ongoing chain of
. hash-based proof-of-work, forming a record that cannot be changed without redoing
Satos hl N a kam Oto the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to

attack the network, they'll generate the longest chain and outpace attackers. The
Paper' October 31 ’ 2008 network itself requires minimal structure. Messages are broadcast on a best effort

Software: January 3, 2009  basis, and nodes can leave and rejoin the network at will, accepting the longest

proof-of-work chain as proof of what happened while they were gone.




Who is Satoshi Nakamoto? (css, 6/4/2019)

=3

MINUTE



https://www.youtube.com/watch?v=Yz_k3GYZk-s&t=1s

How did Bitcoin Gain Its Value? /222010
9 > . . oA
! .

b g
R - ‘ : o . >
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https://www.youtube.com/watch?v=tWU3O3X5kKE

Bitcoin
15K businesses accept Bitcoin

Transaction Fee: 0.5%-4.5% (VISA: 3%)
Processing speed: 7 TPS (VISA: 24K TPS)

60000
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20000

19,686
July 5, 2022

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

10000



https://www.ceifx.com/news/who-accepts-bitcoin-and-ether-cryptocurrencies
https://www.youtube.com/watch?v=7maNVTM8B1E

with Bitcoin (WSJ, 12/14/2017)



https://www.youtube.com/watch?v=nsCqHOy0PtE

Bitcoin Devours More Electricity
Than Many Countries

Annual electricity consumption in comparison (in TWh)

China 6,453

usa [ .05
Germany - 524

All the world's
data centers . 205

mmmm) Bitcoin® l 143

Norwa 124
vl @ N
Bangladesh |71
Switzerland | 56
Google \ 12 & 4

Facebook 5

* Bitcoin figure as of May 05, 2021. Country values are from 2019.
Sources: University of Cambridge, Visual Capitalist



Money Laundering, $8.6Bn in 2021
é‘\ <



https://www.bbc.com/news/technology-60072195

SkEtiCS of Bitcoin (CNBC, 5/8/2018)



https://www.youtube.com/watch?v=NBVDqAHQ4-M

Is Crypto in Your Portfolio?

94% of public pensions gambling on crypto (rorbes, 10/3/2022)

Houston Firefighter’s Relief and Retirement Fund acquired $25M cryptos, the first crypto
investment by US public pension fund (Nasdag, 10/21/21)

Florida Retirement System invested $119M of cryptos (Bloomberg, 11/18/21)
Virginia Pension fund Invested $70M in Crypto in bid to boost returns (FT, 8/3/22)

38% of traditional hedge funds invested in crypto (pwc, 8/6/2022)

Fidelity made crypto available to 23,000 employers for
their 401(k) accounts (4/28/2022)



https://www.pwc.com/gx/en/news-room/press-releases/2022/pwc-global-crypto-hedge-fund-report-2022.html
https://www.forbes.com/sites/edwardsiedle/2022/10/03/yikes-your-state-pension-is-now-gambling-on-cryptocurrency/?sh=7aab207a308a
https://www.bloomberg.com/news/articles/2022-11-18/crypto-fallout-leaves-us-retiree-benefits-mostly-unscathed?leadSource=uverify%20wall
https://www.wsj.com/articles/public-pension-systems-join-those-stung-by-crypto-crash-11660425848
https://www.nasdaq.com/articles/us-public-pension-fund-invests-in-bitcoin-for-the-first-time-2021-10-21
https://www.ft.com/content/7cb3f87d-7cb3-4429-952a-ba122efdda3b
https://news.bloomberglaw.com/daily-labor-report/fidelitys-new-401k-crypto-product-outside-federal-oversight

