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m Crypto-Currency Market Capitalizations

Market Cap

$44,222,564,865

$36,226,580,229

$9,799,864,062

$1,873,091,624

$1,840,122,000

$1,522,938,522

$1,317,550,159

$984,101,445

$812,481,407

$751,743,961

Price

$2698.46

$391.80

$0.255695

$20.24

$0.204458

$29.56

$179.03

$0.379075

$8.26

$51.42

Circulating Supply
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Volume (24h) % Change (24h)

16,388,075 BTC $2,713,170,000

92,439,270 ETH $3,134,760,000

38,326,381,283 XRP *

92,549,997 ETC

8,999,999,999 XEM *

51,524,082 LTC

7,359,341 DASH

2,596,060,000 BTS *

98,422,348 STRAT *

14,618,316 XMR

$130,502,000

$301,845,000

$15,461,000

$365,855,000

$85,760,900

$294,081,000

$16,999,500

$25,592,600

-9.14%

10.20%

-7.81%

-5.91%

-13.29%

-8.47%

-71.72%

2.33%

-5.78%

-10.83%

Price Graph (7d)
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VEETRENT 2RNB

EES 1T & L TD Nakamoto 0O )LD
® (Garay, Kiayias, Leonardos (Eurocrypt 2015)

® Pass, Seeman, shelat (Eurocrypt 2017)
® Bentov, Pass, Shi (ePrint 2016)

NHABIKROZEMHETIL - RNOJgekE
® Pass, Shi (ePrint 2016) DEF )L

LXRULWVEBEZHDTONIILDIRE
® L% (responsivness) : Pass, Shi (ePrint 2016)
o N4 (fairness) : Pass, Shi (PODC 2017)

NAZVTT— )L DRMEH D ER
® Schrijvers, Bonneau, Boneh, Roughgarden (FC’16)
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Garay, Kiayias, Leonardos (Eurocrypt 2015)

B The Bitcoin Backbone Protocol: Analysis and
Applications

m J0vIOFI—YVERHREROEREZEINL
o

J0Ow2oFT— : (1) common prefix (2) chain
quality

NEBMR : (1) persistency (2) liveness
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mic U, RASRZERIBTESD I & =358
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Pass, Seeman, shelat (Eurocrypt 2017)

Analysis of Blockchain Protocol in Asynchronous
Networks
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e JOvVYUFI— (1) consistency (2) chain quality
(3) chain growth

(
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Bentov, Pass, Shi (ePrint 2016)

B The Sleepy Model of Concensus

mIFB - RiIE/ — RKBAC offline / — KAWL BEERIRE
o BiE70OKIJLTIE Toffline = A<1E; KLY
m Sleepy ETILICHIFZERTORIILDRE
o NFHEMRMIEEE = state machine replication S8
® NI - IRXE
e online M@¥HIIIEE (772 U permissioned 3&3E)
o TNWRHARY KD—D

e weakly-synchronized clock, PKI, CRS (common reference
string), CRH (collision-resistant hash)

e 7 0O—F : Nakamoto @ PoW ZE=LMT T

23



=T )L

ABIBIEDR A

m Pass, Shi (ePrint 2016) [C K2 ET UL
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® Proof-of-Work =25 V5 LA S VI ZFB UL TETILL
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(delayed corruption) o
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m —E% (consistency)

FHBDEE5E (common prefix)
IEE/—Fki&jh. Xt t TLOG, LOG’ Z¢

272X LOG’ < LOG

-2 LOG< LOG’ 3
LOG LOG’
tx1 tx'1
tx2 tx'2

L

tx'3

- LOG< LOG’
LOG
SR tx1

tx?2

LOG’ LOG

tx'1 tx1

tx'2 tx?2
tx3

82— (self-consistency) :
EB/—R A\ Bt t ({<t)TLOG, LOG' ZH)

) B

LOG’

tx1
tx2
tx3

WA
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m EFM (liveness) :

R t = Tyarmup [CLEEB7RX S/ — RAY tx Z AR

"B/ — R Etx Z LOG [CBT

>R =t + T D1

tx1

i- Ji

tx2 +n 7R 05 tx2
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mIFE/ —~EESEZIEDHDZEHNTERL
® [Pass, Shi (2016)]
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o FfiAIFE ./ — RZEXER
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® n/3AIDDIIL—T A B, CICHE|
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o 1/3-/)\va/)\D—Mith > 2T I)L—TE{TTERYEE

o Ald, BICXUTIEBEICIRDFEL).

C [CXUTHEENTEEICIRD S

——

2

e PoW D7z, A (d B, C EEFICHETERL)

e B-C & (dIEIENFEE
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Pass, Shi (ePrint 2016)

B Hybrid consensus: Efficient Consensus in the
Permissionless Model

B NHSIROEIE -

IS4 (responsivness) DE A

B I ARBIRZ/\NY Y 2/ND— p < 1/3 THEA

e JOVHOFI—

(BFT) T=£18

>/ + byzantine fault tolerance

e JOVIOFI—VTEHEEZREV. TOXYVI\NTBFT

® Nakamoto 7Z & 3/4-honest. \
Fruitchain [PS2017] 7= & 2/3-honest HVAE

B NOJEERICRE T 2R
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M2 1 =D (selfish-mining)

m Nakamoto (X3 T BF 2NV 1 Z VI KE

o LWL\

VD ZFE > HS I (CH > TEHL

o tDIEET LA P—DRE > Thztd

B FETLAV—DO5tEZEINICTED

o FIIEMN p /I\wa/N\ND—ZHFDEE,
T270voOD55., BAFHEIT pT E7EDN.
BEREIEN (1 -p)T THD7d o/(1 - p) EBROIEE
o p M 1/2 38V > (REAEIRTODEETH
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Pass, Shi (PODC 2017)

Fruitchains: A Fair Blockchain
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Schrijvers, Bonneau, Boneh, Roughgarden (FC’16)

B Incentive Compatibility of Bitcoin Mining Pool
Reward Functions

B2V T—)LRDRMBEE DD D
7 A t_oﬂ:ﬂel:’_:j__“/

o J—J)LIE 1 DIElF
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o ML (Incentive Compatibility) & E %

o J:|$1§| HREN (XEERMIL TR,
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