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® 19834 24 M Y (Blind Signature) 7| = 7h

- “FHO| E7Hs% 22X E {3t 24 A Y”, David Chaum,
1982

- Hell EARRe] ME2 = AZ(X] 10 AN AE S ASot=
=2 OE

- M[etot CIXE MY 7|=1f Yot 2tH VB =2 221y 9
22 O|F=7[=2 &

David Chaum

Z=X : https://www.blockinpress.com/
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- 19893 DigiCash &2 & (David Chaum)

At4lef OFO|C|of 7|Bte 2 Br= C|X| E 2| 2| A}
2=z, 7HR17| A S7H7], SEPlE MY 7| HE
CIX|EetEl 20| 17t Hash 4f=2 20 =0T MA £ ZX2o| Y=ot
'ECash’' & ZA|

ECash= 280| ZE AHe LY S L0 AM2ILEQ S| Hef LHeES
H3XF7F & 2~ 9l ol A S HEL

T HAL- 10O o
1994 H DigiCashi= ECash& A&t & ™At AX|0f| d&5t11, 19954
Ol=o| A2 2dur IHE LS 80| ECash C|X| & 2} S
IZ2I0|HA| EsEC = 4§ HE|olD, EEHotEl A2 JFIEE
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« 19973 HashCash 7|= 71

- Adam Back 1997 Email Spamd} DoS &2 27|28t PoW (Proof of
Work) A|AEI O 2 HashcashE |2t

 Hashcash
- Hashcash= CHZ AHH Y2 57| [ 71t
- A ZtotH|E BES F =
2XOoZ Jfgt=l

o

D'l = | OWAlﬁ%
O] OHEr AT Y HES ot/ ot =

A-REZE 2o HAxH Aits Sl 28Tt hashE == ot=

—

=

=) o [

HAIZ7F = Rlot 2 UASH QA2 O|F AFEA| LIZIE E T} 7| 2ok
_’_F|_0|_|(bitcoin)0'|| 75','%5| Adam Back

ZE X : http://wiki.hash.kr/
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. Et= Q3] C|X| E 3tH 2 A0 AS0| AEE Xf

- €2 HESA0 A= Che7t HEHO| R%

- rdEOI 2|1 L1|E° =] OI%% %ﬂwrm

Nick Szabo
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® 1998 B-Money M| A|

“B-Money, Anonymous, Distributed Electronic Cash System, Wei
Dai, 1998 (www.weidai.com/bmoney.tx )

- HHEZ Qo] EFlO| 2 Fer= = B-Money 112t

- 2t HO{X7} B-Money & OfLt 0 A=A|0f| Lt YES 2=
’é.*oﬂﬁf 2O OO HH| O] 20 ShA| 2= = 2tot0] A=

AZE SEC=E NE
- AHel Ao oS MER =52 71 I 7t ©
‘835t “04 7(H)1|71| B- Money CIMEIEE &

* PoW : Proof of Work, PoS : Proof of Stake 2O EO|(Wei Dai)
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® 20084 Bitcoin (Satoshi Nakamoto)
- Bitcoin2 = _,x1|0| Jlmg 7| e 2 TS0 2 X0 Y=ot
- Bitcoin2| 2tH| £He[= BTC |
- “Bitcoin: A Peer-to-peer Electronic Cash System”
- “Proof of Work”
- Peer-to-peer Network v G
. obEBHE SISl 2R B g @
- SHA-256 SiA| Z¥12|Z 7|Hto] 2 S H(Pow) YA O 2 M2
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Bitcoin: A Peer-to-Peer Electronic Cash System

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

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
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
network itself requires minimal structure. Messages are broadcast on a best effort
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.

1. Introduction

Commerce on the Internet has come to rely almost exclusively on financial institutions serving as

trncted third nartiec tn nracece alactromic navmente  While the cvctem wnrke wall annnoh far
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20093 bitcoin HY &£
- 2009 128 ALEA| L7t R EC= 7HE S A= AHEO| C++ Q02 T &S
- 2009 19 32 AFEA| LIZIRES H{EROIS T3l 0f £ X 0| 220
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e 20099 ZX|ZX 9| bitcoin A=

- 20097 12 Satoshi Nakamoto= =¢/2| PCE 0|83}0 50 BTCE =72t H,
Hal Finney (PGP 7 &2 X}, Phil ZimmermannO] O|= 29IX}) Of| Al 10
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Hal Finney

Z X : http://www.seunghwanhan.com/
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e 2009 bitcoin X|= A X|
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® 20143 Blockstream & & (Adam Back)

- Adam Back+< Blockstreamzt= 2|AS &S, 2017EH 8& 15 X| Mo Hel 2=
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® Previousblockhash

ool T ==2| AT & X[ot ==2f sl
® Merklehash
==0 ZatEl Z EsMNO| ||| £ 27 E2| HEE Y ], E2| FEOf & X[St=

EciRN o~ nonce version

A



A 7% 744 7% 7L A 44777742/

3. 289 11X : Merkle Hash Tree 26

Block Block
Block Header (Block Hash) Block Header (Block Hash)
Prev Hash Prev Hash
Root Hash Root Hash
P — 7 —
eshot | Hash2s Hasho" Hashs
4 ' '
'H'é;ri'd' Hééﬁﬁ” Hé’é.’rié H;—;grj.éj Hash2] Hash3
Pt !
Tx0 Tx1 Tx2 Tx3 Tx3

Transactions Hashed in a Merkle Tree After Pruning Tx0-2 from the Block
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HEIQ 2E 540277 0 Q= 0| = HEE ¥ X}

_ Eli: AT

T/en/btc/block-heignt/ 540

- Difficulty £ 6,727,225,4¢

- Bits = 388618029 = 0x1729D72D

Block Helght 54027 7Blocks at depth 540277 in the bitcoin blockchain

Summary

Height 540277 (Main chain)

Pre s Bloc 0000000000000000001 182367 7 e88278d2 B 2
Next Bl 0000000000000000000d 7aTa07a7cTbe 7 28a 7
Time 2018-09-07 01:52:14

Received Time 2018-09-07 01:52:14

Relayed By BTC.TOP

Difficulty 6,727,225,469,722.53

Bits 388618029

- Difficulty £ 7Fe #12 HY0|X (=Genesis 52| H0|x) 9| & HiL} {2H27tE 9|0|THCE 6,727,225,469,722.53 HiLF 0{&ECH= Z10|CL
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7 7 7 7 7 7 7 7 7 7 7

® = £ |42| PreviousblockhashifS EE‘ I &o| &1 0|0 A

Block #0(cenesis Block) Block #1 Block #2

2= ofl¢l: 0x000035 == oll¢l: oxo000a2

== . 0 JE 3! = | [ E= ofl¢]: Ox00006¢c
22 3g 22 §g =
Version: Versiom: Version:
i : PreviousHash: @x@8835 PreviousHash: @x088daz

PreviousHash: @

WerkleHash MerkleHash: NerkleHash: . . .
Time: Time: Tipe:
Bits Bita: Bits:
Monce: Monce: Monce:
Helf A= /l H HE
Tud. 8 Y= H seeT AL Tul.8 2f C
Txl.1
Txl
KL EEL CEL

Z X : https://homoefficio.github.io
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- Bits = H{[EZQITO| target HEH Y AI0|2t0 E@ =IC}H
- Ox{I729D%2D8 = A
- Ox2EDF20 * 2 ** (8 * (Ox14-3)) O|2f= ZHLCL

o
DH

_|>.

17483 0x29D72D * 2 ** (160) = HEX £ B3 A| 0x29D72D F|0| HEX 00| 407 &=L},

N
Al
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o

_I
X 2 BEHESHH 0x 0000 0000 0000 0000 0029 D720 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
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SHAIE AL E85= Z0|LL

HAE, HUA|L E59| Bits == 7HE W2 H0|= LOHO| E}ZUZLZ O of ZTt,
- @3: https://www.blockchain.com/en/btc/block-height/C
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