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The Banking Problem
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I need to send
money internationally. . .

Panel 1

$$$ Fee
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Fees are 3–5%, takes days,
and they can freeze my account!

Panel 2

DeFi

connect. . .

24/7

DeFi: Open, permissionless, 24/7

Panel 3

DeFi removes intermediaries – anyone with internet can access financial services.
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What is DeFi? CeFi vs. DeFi

Centralised Finance (CeFi)

Central Authority

Bank Exchange Broker

User User User

CeFi vs. DeFi

Decentralised Finance (DeFi)

Smart
Contracts

Alice Bob

Carol Dave

Permissionless Transparent Composable Non-custodial

DeFi = financial services built on public blockchains, governed by smart contracts.
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The DeFi Stack

Layer 1: Settlement — Ethereum (base chain, consensus, finality)

Layer 2: Asset — ERC-20 tokens, stablecoins, wrapped assets

Layer 3: Protocol — DEXs (Uniswap), Lending (Aave), Derivatives

Layer 4: Application — Web frontends, wallets, dashboards

Layer 5: Aggregation — 1inch, Zapper, DeBank (cross-protocol views)
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DeFi is built in composable layers – each layer builds on those below it.
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How DEXs Work

CEX Order Book

BID
100 @ 1800
200 @ 1795

ASK
50 @ 1805
150 @ 1810

Match
maker

Buyer Seller

Panel 1

Alice wants to swap

ETH USDC

But who holds my funds?
No custodian needed!

Panel 2

AMM Pool

ETH
Pool

USDC
Pool

swap

x · y = k

Panel 3

DEXs replace order books with liquidity pools governed by a constant-product formula.

Prof. Dr. Joerg Osterrieder (University Lecture Series) DeFi Fundamentals: A Visual Introduction February 23, 2026 5 / 10



Liquidity Pools Visualised

ETH/USDC Liquidity Pool

ETH

1000 ETH

USDC

1,800,000 USDC

Liquidity Provider (LP)

ETH USDC

50/50
deposit

Trader

USDC in

ETH out

0.3% fee

LP Token
receipt

Liquidity providers deposit equal value of two tokens and earn trading fees.
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DeFi Lending and Borrowing

Lender

Deposits DAI

Aave
Smart Contract

Receives aDAI
+ interest

Rate: variable APY

Aave
Protocol

If collateral drops
→ Liquidation!

Borrower

Deposits ETH

Aave
Smart Contract

Borrows DAI
(up to 66%)

Min 150% collateral

DeFi lending is overcollateralized – borrowers must deposit more than they borrow.
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DeFi by the Numbers

Protocol Type TVL (approx.) Users (approx.)

Uniswap DEX / AMM $5B+ 4M+

Aave Lending $10B+ 500K+

MakerDAO Stablecoin $8B+ 200K+

Lido Staking $15B+ 300K+

DeFi TVL peaked at $180B+ in 2021 — now stabilising at $50–100B

TVL (Total Value Locked) measures total assets deposited in DeFi protocols.
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The Risks of DeFi

Deploying. . .

Contract deployed!

My smart contract is live!

Panel 1

Exploit!

mask

Reentrancy

Oracle
manipulation

Flash loan
attack

$$$ drained!

Panel 2

Defence

Formal
Verification

Smart Contract
Audits

Bug Bounties

On-chain
Insurance

Panel 3

Smart contract bugs are permanent – DeFi protocols need audits, insurance, and formal verification.
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Key Takeaways

1. DeFi = permissionless, transparent financial services on public blockchains

2. AMMs replace order books with liquidity pools governed by x · y = k

3. Lending is overcollateralized – borrowers must lock more than they borrow

4. Composability (“money legos”) lets protocols build on each other freely

5. Smart contract risk is real – always verify audits before depositing funds

Next: Deep dive into AMM math, lending mechanics, and yield farming strategies

Next: Deep dive into AMM math, lending mechanics, and yield farming strategies.
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