
Proof-of-Work (PoW)
Every 10 min, 2K transactions are grouped in a block for validation. 
Users are incentivized to solve a hash puzzle, which can only be 
solved by random guessing (time-consuming mining work). 
The first solver wins an opportunity to validate the block, broadcast it, 
and receive newly minted bitcoins as a reward. 
Others auto-check it, accept the block by a margin of 2/3.

🚩 Excessive energy consumption,
Low processing speed



Proof-of-Stake (PoS)

https://www.youtube.com/watch?v=M3EFi_POhps


Users stake tokens for an opportunity to create next block.  The 
creator is pseudo-randomly selected based on the stake size.

Proof of Stake (PoS)

Without mining, block is created faster with less energy.   The 
stake and reward will be released after majority confirmation.

https://www.geeksforgeeks.org/proof-of-stake-pos-in-blockchain/


Ethereum Blockchain(
On 9/6/2022, Ethereum has changed its 
consensus protocol from PoW to PoS.
It reduced energy consumption by 99.95%
It is faster at 30 TPS
(VISA:24K, Bitcoin: 4 TPS)

Vitalik Buterin
Founder of
Ethereum
(7/30/2013)

https://ethereum.org/en/upgrades/merge/


Proof of Authority (PoA)
A group of validators are pre-approved in a vetting 
process that often includes a background check and 
reputation rather than digital assets (JPMCoin).

A notary service is made up of independent parties 
that validate blocks.   Thus, trust must be placed on the 
integrity of the notary service (Corda). 

Public Notary



Top 3 Blockchains
Feature Bitcoin Ethereum Solana
Year 2009 2013 2017
Transaction Speed
(TPS)

4 30 65,000

Transaction Cost $1.58 $1.22 $0.0012

Energy  (Joule) 5 Billion 144,036
(-0.001%)

508

https://ycharts.com/indicators/bitcoin_average_transaction_fee
https://beincrypto.com/learn/solana-vs-ethereum/


Blockchain Database



Computer codes stored on blockchain that execute 
automatically when predetermined terms or conditions 
are met.     IF……THEN……  

Blockchain Function



Smart Contract - Automation

IF THEN

Many business processes are 
governed by well defined 
rules and procedures,        
which can be codified           
in smart contracts

Code replaces intermediaries (human)



Smart Contract



Smart Contract Recap
It is a computer code which can be executed 
automatically after the conditions are met.

It is stored and run on a blockchain.  The code 
and execution record cannot be altered.

Smart contracts form a foundation of 
decentralized apps (dApps) and new 
business models.

If Then

Apps  vs   dApps



Smart Contract in Action (CNBC, Nov. 15, 2021)

https://www.youtube.com/watch?v=NrWcU2SjCoQ&t=4s


Kickstarter fee:  Processing fee: 3%  (credit card) 
Commission fee: 5%   (8%)

Ethereum fee: $860,000  (1.5%)  

A crypto group, ConstitutionDAO, was formed to buy 
a rare copy of US constitution.  In 1 week, it raised 
$47M from 17,437 wallets at median size of $206.26 
each through a smart contract.  It lost the bid and 
refunded the contributors automatically.

Smart Contract in Action

https://qz.com/2093357/constitutiondao-may-pay-1-5-million-in-ethereum-gas-fees/
https://thedefiant.io/constitutiondao-auction-gas-fees/


CityDAO Bought 40 acres of land (WSJ, 3/10/2022)

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


DAO’s Growth (Harvard, 9/17/2022)

2021-2022,  DAO’s number grew from 700 to 6,000
DAO’s fund grew from $0.4B to $16B
DAO’s members grew from 0.13M to 1.6M

Numerous DAOs have registered with the FEC as PACs 
for 2022 & 2024 elections

Wyoming, Tennessee, Vermont, Delaware have 
recognized DAOs as legal entities.

https://corpgov.law.harvard.edu/2022/09/17/a-primer-on-daos/


DAO in Politics (Politico, 6/6/2022)

Regulation Implication? Lack of rule/regulation on DAO’s 
taxation, management, and accountability.

1/18/2022, 3OH DAO became the first PAC registered 
with FEC.  It lobbies for decentralized finance (DeFi)

DAOs are governed by digital tokens.  Action and money 
are controlled through vote by token purchasers.

2/17/2022, Lobby3DAO for Web3 
7/20/2022,  ChoiceDAO for reproductive rights

https://www.coindesk.com/video/andrew-yang-on-crypto-in-politics-ukraine-golden-dao-and-aapi-community/
https://threeohdao.com/
https://www.choicedao.org/


DAO’s Key Takeaways
An online and collectively-owned organization working 
towards a shared mission through smart contract.

All votes and actions are transparent on a blockchain. 
Decisions are voted by token holders, no central authority.

Security is crucial as hack can drain its treasury.

Benefit: Decentralized, Participation, Transparency, Community. 
Limit: Inefficiency, Power Concentration, Code Vulnerability,   

Security.  

https://www.investopedia.com/tech/what-dao/


Blockchain Voting  (Utah County, 12/21/2020)  



Blockchain Voting - Voatz

Download Voatz App.
Voter registration is verified via phone #, 
photo id, and selfie. 
A secure token activated by fingerprint is 
used to replace voter’s biometric info.
Votes submitted on Voatz are printed on a 
paper ballot for counting.



Blockchain Voting - Voatz

Mobile Voting App (dApp) 
Hyperledger (public-permissioned)
32 servers on AWS & Azure as verifiers

Voatz facilitates voting transaction with 
biometric verification as private key.
Voters don’t interface with blockchain 
directly.



Security Vulnerability of Voatz

https://cointelegraph.com/news/west-virginia-abandons-blockchain-voting-in-favor-of-paper


Digital Dollar (CBS, 4/11/2021)



Digital Dollar
Project Hamilton: to explore 
design, technical challenge, and 
opportunity. 

Phase 1: To design a transaction processor that meet the robust 
speed, throughput, and fault tolerance requirements of a large 
retail payment system.  Both Blockchain and traditional ledgers 
are designed to achieve the goal (0.17M vs 1.7M TPS).  (2/3/2022)

Phase 2: To explore issues such as security, auditability, privacy, 
programmability, intermediaries. 

https://www.bostonfed.org/publications/one-time-pubs/project-hamilton-phase-1-executive-summary.aspx
https://www.youtube.com/watch?v=bcQxWV_Ehms

