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Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin@gmzx.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 nstitution. 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 ongomg 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 1s controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires mimimal 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
tmeted third narties fo nrocese alectronic navimente While the evetem wiorke wall enonch for
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Bitcoin: A Peer-to-Peer Electronic Cash System

Bitcoin v0.1 released
Satoshi Nakamoto =~ Fri, 09 Jan 2009 17:05:49 -0800

Announcing the first release of Bitcoin, a new electronic cash
system that uses a peer-to-peer network to prevent double-spending.
Absir] It's completely decentralized with no server or central authority.
payms
finang
bene
We pr
The § Download link:
}135‘11-1 T~ ++ — I E ol P & + + + —— Ty M
http://downloads.sourceforge.net/bitcoin/bitcoin-0.
the pr
events
longad Windows only for now. Open source C++ code is included.
attack
netwo
basis,
proot-

See bitcoin.orqg for screenshots.

— Unpack the files into a directory
— Run BITCCIN.EXE
— It automatically connects to other nodes

1. Introc If you can keep a node running that accepts incoming connections,

Cﬂmmmmennl ou'll really be helping the network a lot. Port 8333 on your
tmeted third o
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GLOBAL BITCOIN NODES
DISTRIBUTION
Reachable nodes as of Mon Nov 03 2020

00:24:58 GMT+0900 (HAA=ERS).
11141 NODES

24-hour charts »

Top 10 countries with their respective number of
reachable nodes are as follow.

RANK COUNTRY NODES

1 n/a 2835 (25.45%)

2 Germany 1867 (16.76%)

3 United States 1831 (16.43%)

4 France 565 (5.07%) i
5 Netherlands 445 (3.99%)

b Canada 322 (2.89%)

7 United Kingdom 317 (2.85%)

8 Singapore 313 (2.81%)

S| Russian Federation 216 (1.94%)
170  Japan 210 (1.88%)

Maore (36) »

(source) bitnodes.earn.com/
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Rank Name Price Market Cap Volume(24h) Velocity Circulating Supply

3 Tether 1.0000000| $15,737,920,527| $36,381,051,913| 2.31 15,721,468,977 USDT
13 USD Coin 1.0000000| $2,857,035,264 $416,710,161| 0.15 2,855,230,417 USDC
25 Dai 1.0100000 $910,847,045 $81,142,155| 0.09 899,869,153 DAI
30/ Binance USD 1.0000000 $672,746,907 $308,358,282| 0.46 672,746,907 BUSD
40 TrueUSD 1.0000000 $366,126,216 $49,944,698| 0.14 365,701,050 TUSD
58| Paxos Standard | 0.9984310 $244,567,548 $333,765,125| 1.36 244,951,954 PAX
74 HUSD 1.0000000 $139,212,207 $23,316,544| 0.17 139,138,701 HUSD




TetherDfiit& L FE1T%S

e Y sy

Jul'17 Jan'18 Jul'l8

Stable Couns

§1.20

§1.12

§1.04

50.960000

$0.860000

=221

Circulating Supply

15,721,468,977 USDT

2,855,230,417 USDC

899,869,153 DAI

672,746,907 BUSD

365,701,050 TUSD

244,951,954 PAX

139,138,701 HUSD



Libra

$20.00 K

M
PRLLYY.

$0

——
an ‘17 Jul 17 Jan '18 Jul'18 Jan '19 Jul '19 Jan '20 Jul '20



An Introduction to Libra

White Paper * From the Libra Association Members

Libra’s mission is to enable a simple global currency and
financial infrastructure that empowers billions of people.

This document outlines our plans for a new decentralized blockchain, a low-volatility cryptocurrency, and a smart

contract platform that together aim to create a new opportunity for responsible financial services innovation.

Problem Statement

The advent of the internet and mobile broadband has empowered billions of people globally to have access
to the world’s knowledge and information, high-fidelity communications, and a wide range of lower-cost,
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We have initiated the formal payment system licensing ’b‘\
process with @FINMA_media and updated our white
paper to reflect key design changes to the Libra
payment system. bit.ly/2IVqWxg @

#Financiallnclusion #TechforGood
WA — A2 EER

=libra

F4#11:00 - 20205F4H16H - Sprout Social

KEESDLivestream &L V)
390 WA — 783 L\WVADEX (KEZ= )



~» Libra®® e
~ o
ot @Lipra_

We have initiated the formal payment system licensing Db\
process with @FINMA_media and updated our white

paper to reflect key designh changes to the Libra
navment svstem. hit lv/21IVaWxn & o

2020% 48 16H. Y75 DHLLET AR A—
N—HEHEND, TLETEIZROIME,

1.9 MWAL I —BRAF—=7 10BN
(FELORIVNYS),

QEBEEIAVTIAT I ANBE(2O MK ),

3EENLN—IVarLR-TaVIFI—N
g EEEL) o ' lZE=DLivestream & V)




CBIDC

$20.00 K

M,

A alt
V
— e

$0

——
an ‘17 Jul 17 Jan '18 Jul'18 Jan '19 Jul '19 Jan '20 Jul '20



FEICEDTIZIVARTIBRORER

FE. TUOFILEERT
A%ﬁﬁsr*ﬁﬂjmj%ﬁ

[dtm&ER] FEBFR VI 2 00, FEEREE
/ﬁ)L/)ll."z //5‘ ODE_J'WLEEIIHEE E.EE (ﬁ: 3] %Fﬁﬁ) [ CCIEE Vice Chairman Says PBOC Will Be First

28HMFEET. FEIARERIT

(P ER1T) A THEF  to Roll Out Dlgltal Currency

THHTTUFIBEZRETI APRRITICHHA mm-

%ﬁ#%éjtuA#
TORIBEIZIE.

Emr7n/7?1—zjéé%¢é E|fRERLD
THA LSRR, KWL TO2ILIEDRRZDZ
5, FENTORIILBETETINEL. BKRERD

':F' AT 4 THEBEAT=,

SRE

KRB ER T2 57,

Za—RAYA FMURHRICESE. BERIT T (AR

$R{TIX) 9 TIZ5~64

),

(ﬂi iy LE) O)E itd

54, BAfTIdRE L

25 % E

TWa1 &FELT=, (2019/10/28)



FEEREFRXRE 4 -BFNEORERS

EvITF—=5. 03RRI AT L AOMEENTOY I FIT— b, CNSDEHMBMIIHEEERUENSHEZEZRELTH
L), T 0OvVvOFI—UFMIIIEHRIEECEREN., R REFMDERLANIVZEXKIEICEEIE S,

RETE, AlipayEWeChatPay(dtt R &) —R 9 57 I )VZI\WFEIEN, TOVIFI— IUEMDREICLYEIEZE
AT AR DEEFMEEILL TS, :nivo)lzlli?ésiﬁlatféWDqﬂ%&:ﬁb\u‘é&ﬁlﬁ%%ﬁ37':75\\ JOvoFI—FE
RBEVCEEIRITDA =T IAAEUTHIATE 3. EIEZ 8 A o EXEIFNIENZR DR _EHEIRT D,

TOERHISERATN TLVIEEESRIRYET—I2DSWIFTYCHIPS R T AL, ﬁﬁd)fﬁﬁ_&%‘—w?ﬁ%ﬁ#& %R
LD, BIEFFRHGENICRY DD 5, Rz NS DRV RT—IIXKED m&ﬁﬁ?%u—)w&on\%o
SWIFTH XU CHIPS JZTAI._HI@EI;UK EwIr—5ETOVvIFI— R E =B ERRERY NI —ODIE

R, %Eld)éztﬁamﬁbc‘:&'afb\5 SOFERADNSHEDTIFIVIEHBRELIL I M A—F0EHERE CORFREDEREL
CEEMSETREYRIMIPITIARTYIDI TS, EUTHRIBITHFEITT ST I IVEEDEFANEIRL TS,

KRIVIFTOERD SBAREENEBEN TEE L O FEE S BO TSN, HRORRBTOREEZTOENRD _
1,000 R VDS 21 KEIVICE S AT S HI- KEIF 1 0F ComBlE RV S0, BEBRENROILKRIVAS 22
JRKRIVICEEZ THY. & UERELR [R5 Rt R 2RSS ST A\ F /o, C OV oL BEICEEL CL3ICE
N5, SEICTLVERARE REEC LAV, —SOSFRESAHADDRERL ZHNEREN CIFRNES
Do

£, —HORERFY TSERTLTY T SEEICHBL LS E LTV, CNSIRERDERN S LI B
NTHY FIIMREISN T LRI T B S IREET, D TSHRINT B EFB2AR,
FEERICE O TORBOAERR. B E hRTNEET IV BEEFHTTEEL.

RENRRBTHITS L5505 L EE(DCEP)(E, IOy F I UHHICE IV B VESBF TR —Y R TN, 2
BOANL 71275 27 LERAL CH SIHINOHT, FL T RERARBD BN LS, BEERIHHEO
BEDTIIIUETERNE ET NI KD ARTOZES EREMBEIN D,

PEIAKIRITIISE, 6 FEDEDCEPZMFELTHY. Eimbfb\é PEARHRITIETIYILESZEANT HHFYDRRIR
TERDHEEMEN D D, SGHRIXIANTDEDHA I F—RY NI DEHY AFICERERINDOREIEE G D. HILLERD
2T LFREEHELAOREETREST, (FINTIDE. 2019F10H29A)




02:19

{542

S ES L

r " | (=)(=)
L J | (2l
4B % TR {4 3%
| #=r e
DC 5 45 HEEE

wl & 8

il — i

FHEILAX JOvOFI—> ©2020/10/10 06:40

7S5 A RDET

HEOFC>HERFANTZFILART
(DCEP) %=:tiB8nd B/zsb(C. 3110007
AEmx (f91.5E0) (CHBE 9 3DCEPZEDH TSAAICEMmI D&
ooz, FEXT + J7South China Morning Post/ik EHVER U7z,

—A#/2D2005t (¥93100M) DFITEID D E/AD . BAFIEZDEfmTO
DS LNEBUTT A naifEd S Ex2BRET D,

BANIC, BIRHEE 230V IF 1T —>7JY [iShenzhen] (TEExk
UEEDOHBECSINT D ENTESD., SIEOHEH(CHEEZRR
IIBIFERL. BEET [ZHIAETITVU] be-TA Ly bR
L, JITRBDC ECIRDELND,




02:19 al o @)

Bank of England mulls digital currency as
Chinese efforts surge

Shaurya Malwa - July 15, 2020 at 8:00 am UTC - 3 min read
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Cryptocurrencies

i 5, 2020 at 8:00 am UTC - 3 min rd

| Brainard Says Fed Studying Potential for
| U.S. Digital Currency

{ By Craig_Torres and Vivien Lou Chen
2020F2H6H 6:10 JST
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