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The bottom line

1. Blockchains are computers. Software platforms, like the Cloud.

2. They are rapidly becoming faster, cheaper, more connected & programmable.
3. Why is this a Big Deal? The foundation for a new online era - “Web3”.

4. Long-term progress is driven by strategic academic research
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1. Blockchains are computers
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A blockchain as a physical network of many computers

Wallet Blockchain network
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A blockchaln as a single logical transaction processing machine

=1 Bitcoin

418
Amount
l ’: 3‘ er : 3 Max Transaction Fe .00
Max Total 0.00
Data included: 4 bytes O
ACCEPT REJECT .

Transaction

t fer 2 : IF Alice’s signature is correct
ransier = coins AND she has at least 2 coins

to Bob THEN transfer the coins to Bob

*

o/ signed, Alice
01
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Ethereum’s iInnovation: make the transactions programmable!
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transfer 2 coins Bob’s program h/
to Bob’s program
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or 9,;
o/ signed, Alice
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Ethereum’s iInnovation: make the transactions programmable!

User(s)

®

Transaction

.......

>

v

ethereum

transfer 2 coins

signhed, Alice

— <

]

k’
Bob’s program z/

B = -

]

IF at least ${amount} coins

were deposited before ${date}
THEN transfer all stored coins to Bob
ELSE refund all stored coins

Example: a basic crowdfunding contract
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Blockchalns as frusted virtual computers
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ethereum

One single virtual computer
with strong trust guarantees

Bob’s program

Many (1000s) untrustworthy physical computers
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Computers are defined by what they do, not by what they are made of

(Credit: Chris Dixon, Read Write Own)

“NIAC Personal Computers Datacenters (“The Cloud”) Blockchains
Computers are rooms Computers are desktops  Computers are warehouses  Computers are networks

Electric Interactive Utility Trusted
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‘Blockchains are computers that can make credible commitments

Chris Dixon

Read Write Own Lead Crypto Investor
Ruildina the Nayvt Andreessen Horowitz

Of the Internet
Chris Dixon

(Source: Chris Dixon, Crypto Networks and Why They Matter, 2020) 10 m Distrl N-=t



Applications’? Ethereum’s “Decentralized Finance”
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2. Blockchains are evolving
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First-generation programmable blockchains (like Ethereum)

EXxpensive

Slow

Poor |/O with external world

Hard to program
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Next-generation blockchains: cheaper and faster

Thanks to “Layer 2" roll-up architectures
| ower transaction fees (< $0.01 / tx)

Higher transaction throughput
(100-1000 tps at ~13min finality)

Activity
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Scaling factor: 9.34Xx

(Source: L2Beat)

& StarkNet

72 Arbitrum One
(o) Optimism

5 Polygon zkEVM
@ Metis Network &
{- Loopring

“# zkSync Lite

@ DeGate

(Source: |2fees.info)
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Next-generation blockchains: cheaper and faster

Thanks to “Layer 27 roll-up architectures i S Scalng facor: 9. 34
2023 May 24 - 2024 May 22 30D 90D 180D 1

L ower transaction fees (< $0.01 / tx) /w@w

Higher transaction throughput
(100-1000 tps at ~13min finality)

Bleeding-edge “Layer 1" blockchains o n

achieve even better scaling © onnar

5 Polygon zkEVM $0.02 $0.32 v

©. Metis Network & $0.03 $0.14 v

Sui Mysticeti: 100.000 tps at <1sec o -

“» zkSync Lite $0.06 $0.14 v

ﬁ n a‘ ity © DeGate $0.17 - v
(Source: 12fees.info) (Source: Sui / Mysten Labs, 2024)
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Next-generation blockchains: better /0
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Oracles, Bridges, Side-chains
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(Source: Dmitriy Berenzon, medium.com )
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Next-generation blockchains: simpler to program

Single shared chain with Many “application-specific” but interoperable chains
special-purpose language & runtime with general-purpose languages & runtimes
( ) 2 )
o B R B -
\_ MJ \_ W,
Custom languages
Dapp 1 Dapp 2 Dapp 3 Dapp Dapp 2 Dapp 3

Blockchain

Custom virtual Q ethereum Algorand
machines FVM AVM CHSMOS {73 Polkadot oL
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3. Blockchains enable a new way of bullding internet applications
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Joday's internet applications: corporate networks

Corporate network

K 3 >
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% Centralized
D User Credentials
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App Logic —
Centralized
User Data

Based on an example taken from Ali et al, “Blockstack: A Global Naming and Storage System Secured by Blockchains”, USENIX ATC 2016 R DistriN=t



The dark side of corporate networks

Massive
Data leaks
Corporate network !

Deplatforming Q

‘g Centralized
D User Credentials
S >
°) [~
- Centralized %
App Logic —

Kill third-party integrations
Walled Garden

&

@ Centralized [ Eales
INnterests User Data BeEleielkng

Based on an example taken from Ali et al, “Blockstack: A Global Naming and Storage System Secured by Blockchains”, USENIX ATC 2016 ™ DistriN=t




A new way to build internet applications

| &1 MetaMask Notification =@

x|

Transaction

Open participation
(for users and developers)

data & identity

Ownership of

Data included: 4 bytes
ACCEPT @ REJECT

Signed
Transaction

Blockchain network

Transparent rules
(credible commitments)

Many independent validators / miners
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A new way to build internet applications

User(s)

®

Transaction

.......

Signed
Transaction

Decentralized services

Payments

Storage

Connectivity
Social media

Maps

Sitcoin
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The evolution of the Web’s application network architectures

soclo-economic value
Web3 era

Of 7

Token economies

Ox wallet addresses
Blockchain Networks

Web 2.0 era

(OO

Welb platforms

@username handles
Corporate Networks

WWW era

N
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Websites and e-mall

.com domain hames
Protocol Networks

Read Read + Write ) Read + Write + Own
_—m _ - —————————— {ime
1970 1980 1990 2000 2010 2020 2030

(sources: “Read Write Own”, Chris Dixon, 2024 ; “Token Economy”, Shermin Voshmagir, .
2019 : “What exactly is Web3?”, Juan Benet, Web3 summit 2018) B DistriN=t



The Web’s dark side

socio-economic damage

Web3 era

Of 7

Token economies

Ox wallet addresses
Blockchain Networks

Web 2.0 era

(OO

Welb platforms

@username handles
Corporate Networks

WWW era

‘N

-

Ode
Websites and e-mall

.com domain hames
Protocol Networks

speculative bubbles

token scams

fraudulent sellers frontrunning (MEV)
fake accounts

clickjacking

spam  phishing
domain squatting
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4. The role of academic research In Blockchain
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Blockchain technology Is deeply rooted in academic research

User(s)

——
Transaction

RPC serving
middleware

Digital signatures,
Key management

Broadcast and gossip
protocols

@ Consensus protocols
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Bob’s program

S>
Virtual machines @

= _>

Safe programming languages
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Strategic Research @ DistriNet: middleware, languages, protocols

Client participation
In BFT consensus

Consensus protocols

User(s) n
@

Transaction Broadcast and gossip
protocols
RPC serving

middleware

More accountable WebAssembly
RPC serving

Bob’s program

Safe programming languages

Digital signatures,

Key management
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lake-nome messages

- 1. Blockchains are computers. Software platforms, like the Cloud.

- 2. They are rapidly becoming faster, cheaper, more connected & easier to
program.

-+ 3. Why is this a Big Deal? The foundation for a new online era - “Web3”.
- 4, Strategic academic research is the foundation for future progress.

- (Get ready for the next shift in computing.
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