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Introduction to Bitcoin (1/6)
 History
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Introduction to Bitcoin (2/6)

 Bitcoin As A State Transition System
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Introduction to Bitcoin (3/6)

 Bitcoin As A State Transition System
. 04|. “Alice [11.7BTC] -> Bob”

Alice EEEEIETEEE) Bob
(@ )

Input

6 BTC, Alice->Bob
UTXO1: 8 BTC 4 BTC, Alice->Bob 2
UTXO2: 4 BTC 2 BTC, Alice->Bob 0
UTXO3: 2 BTC \ A

Qutput

11.7 BTC, Alice->Bob
0.3 BTC, Alice->Alice

AliceZ 2E| tre
11.7 BTC

Alice?t BF= Transaction

» “Alice [0.3 BTC] -> Alice"E HAEES EAISt= Output
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Introduction to Bitcoin (4/6)
* Mining

* Proof of WorkE S8t &5
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Introduction to Bitcoin (5/6)

e Merkle Tree
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Introduction to Bitcoin (6/6)

e Merkle Tree

« SPV (Simplified Payment Verification)

e Full node: HHEZ Q2 HEXFHM 4 EFo| 2E HEE X
g5t MElste £ E

- Mi| EEx0l2 ME: B2 ClAg B Te 2 &

« EFMMO| 5 HE AE (Confirmation

. nght node (Thin cllent) Hole =5
Eslo 2 UEH 047 & .:'.'%ﬂf h:E
. TiA| EEAOIZ KE 5| o
rootE St 5 1

lo
M|
1
O_Il
I
I
lul
1
Hu

O E — /| o LS
« SIHE MES7| M=o &Y EAMME A2 7ts
« ZEt oMM E ERSIHME, &0o|o| EREHMof| CHEH A EH

= AN o
TN E X /US

A Next-Generation Smart Contract and Decentralized Application Platform Boohyung Lee, Protocol Engineering Lab 8




Ethereum (1/13)

e Introduction

« 2015'd 7& 30, HIE 2] FE|Zl(Vitalik Buterin)O| 7Hgt
« =5A[Ql 7[HF Q] St O{Z |70l T SHEF
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e https://github.com/ethereum/

e C++, Java, Python, GO &
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Ethereum (2/13)

e Structure

* Mist Browser
* Decentralized Applications (DApps)

o Swarm/Whisper/EVM
« EVM (Ethereum Virtual Machine)

. ADE ZAEHE 2HE s 471x| 01012 AR
« 22| 21012l Serpent®} SolidityZ PHE04{Zl I =7} AUt |04
T|= HIO|EZEE Al=lS7| ¢let HEIY &4
o Hardware Clients MIST BROWSER

DECENTRALIZED APPLICATIONS

>
=
T

SWARM WHISPER EVM
(storage) (messaging)  (consensus )

HARDWARE CLIENTS

L ETHEREUM 4‘,. 8

INTERNET
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Ethereum (3/13)

» Advantages (versus Bitcoin)

« E2I2tM M (Turing-Completeness)
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Ethereum (4/13)

e Terms
e account (072 E): AF&X}to| | & &
« ether (O|EH): O|HE|EH M S L= 3t ef
» gas (7t£): ERMAMA L] I E Aol E= HIS
olo

» Gas cost (v1.0)

» https://docs.google.com/spreadsheets/d/1m89CVuijrQe5LAF J8-
YAUCcNK950dUzMQPMJBxRtGCas/edit#gid=0
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e contract (ZIEE): ERMTIMO| T 2510 AM3E|= S5 5
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Ethereum (5/13)

 Account
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Ethereum (6/13)

e Transaction
o AMCHENO|A

=

-1 =
 EANFMO| LE T

N

o
o 2 pIREO| A
. B AIXFO| AT
« BHAIRETL 2= AlRFO | 2 L olCHol ¢

— =
« ZEEEE ERMMMAE FE5 = EEO| HO|EHE 24014

o
o{ZC|FH 0|0 &= ZEE &

A Next-Generation Smart Contract and Decentralized Application Platform Boohyung Lee, Protocol Engineering Lab 14



Ethereum (7/13)

e Transaction
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Ethereum (8/13)

* Message
« ZHEBE o o5 MM F
 CALL opcode
 ERMFMI CEAH 2 MY E et els
« AR HE T4
o &AX; F=A
o TR F=A
HAIX|2E B 7H ME El= Ol
STARTGAS
MEHX O| O EE
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Ethereum (9/13)

e State Transition System

« ECHAM FA MEBO| R&5H 047

o SFAKIO| 0172 E T O =B E W1 nonceE 1 &7}
o EBHAMM =7 = STARTGAS * GASPRICE

 gas = STARTGASE X7|3t &, EZIZM|M AISE H 2
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« 1 HIO|E & 5 gas
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Ethereum (10/13)

e State Transition System

o Of| K|
« 274 1: EZHEHMO0| 2,000gas (STARTGAS), 0.001eth
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Ethereum (11/13)

e State Transition System
o 0| K|
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Ethereum (12/13)

* Mining

e Ethash: =3 El 2 U SE (PoW) &
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Ethereum (13/13)
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H = 1: Blockchain Scalability Issues
« EEX|QIO| B E Mol ¥E S F&= metolE

e Block interval: stLtC| 25 0| Mutz|=0Ol 22l= AlZh
* Block size: E§2| 37|
« ETHEHMO| JH4=0f| [t} B4E 4= QIS
« Bt 7o EEHTMEE HE 500 bytes
e Case: Bitcoin

* Block interval: 10 min (average)
 Block size: TMB (maximum)

« 3.5 tps (TPS: Transactions per second)
« AAEIO| Z2E XMElE &= U= EBME MO

e block intervalO| 211, block size7} 48 &% M2 7%
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H = 2: Transaction fee

AH A 3}|:|=| HFS A Ol AA
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2 = 3: gas (ethereum)
e gas: O|HE|Z M ZE L 449 7|8 B¢
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