
Tokyo Tech



(46)

1996
Java MOBA

2001

1998

2006 ( )

2008/12 

2009/  5 PM

Java Just-in-Time shuJIT
17,000 , 

P2P Overlay Weaver
26,000 , 15

41 673 ( )

P2P UG Live
2 , , 1

Binary Hacks
5 , 1

P2P , 2009 

/ DHT 

, 2009 

, Causal consistency, NVRAM / SCM

, 2011 

1 / 10 , 20 , Apache Spark 

, 2013 

, 2016 

, 2016 2020 8

2018/11 ( )

2018/11 ( ) GMO

2019/  1 Miraise ( ) 

1 / 35



…

•
– Bitcoin

– → trustless

•
– …

–

•
–

–

•
– , , Libra, DeFi DAO, Web 3, …

2 / 35



3 / 35

– Bitcoin

– → trustless



Bitcoin

• Bitcoin / 

• …
23 

• 3,000 

•
/ 

crypto asset
Cryptocurrency



• 2008

• 2009 1

https://coincheck.blog/292

: peer-to-peer 

5 / 35

https://coincheck.blog/292


• NTT & , 1996

• SUICA / 
– 8,000 (2020/12), 200 ( ), 105 / (2019/8/2)

–

6 / 35



Bitcoin 

• / decentralized 

/ double-spending 

– ⇔ / centralized
•

•

•

•

• Peer-to-peer (P2P)

• : Skype ( ) ,
Gnutella ( )

• ( ) 

, 

7 / 35



Bitcoin 

• 1
–

Tor ( )

8 / 35



/ trustless

• / decentralized

• → trustless
– , , , … 

– 2/3 ( ) 

9 / 35



• Bitcoin 
– (→

–

• …

10 / 35



consistent

•
decentralized

11 / 35

traceability

fault tolerant

trustless

unalterable, tamper proof, …



•
– Bitcoin, Ethereum 

( ) 

•

•

– ( : HyperLedger ) 

Ethereum 

–

•
: 

–

12 / 35

p
erm

issio
n

ed
b

lo
ck

ch
ain

p
erm

issio
n

less
B

lo
ck

ch
ain



– …

–

13 / 35



•
– Bitcoin 

• …

•
– Dai

• ETH 

• 50% , 

• ( ) 

– ALIS 
•

• Bitcoin 

• Ethereum →

14 / 35



15 / 35

( / GLOCOM) 

• (p.11) 

•



/ trace

• IBM Food Trust: 

(IBM Research - Tokyo) 

• IBM TradeLens ( )

– HyperLedger Fabric → or 

16 / 35



self-sovereign identity /

•
–

NEC

IT

(2020/8/13)

17 / 35



•
– (p.11) 

–

–

•
–

…
•

–
• DBMS NoSQL …

•

18 / 35



–

–

19 / 35



•
– ( )

/ 
cryptography

/ 
distributed systems

•

20 / 35



– Bitcoin Proof of Work (PoW)

– HyperLedger Fabric

Consensus algorithm /

Byzantine fault tolerance /

(BFT)
PBFT

Istanbul BFT (IBFT)

LibraBFT (based on HotStuff)

Raft

Paxos

& 

DAG 

Tangle ( IOTA)
Byteball

Ripple ( 20% )Proof of Work, Stake,
…

( ) 

Proof of Authority

Clique (in Ethereum)

Aura (in Parity)

Grid Ledger System

by 

( ) 

21 / 35



– Bitcoin Proof of Work (PoW)

– HyperLedger Fabric

Consensus algorithm /

Byzantine fault tolerance /

(BFT)
PBFT

Istanbul BFT (IBFT)

LibraBFT (based on HotStuff)

Raft

Paxos

& 

DAG 

Tangle ( IOTA)
Byteball

Ripple ( 20% )Proof of Work, Stake,
…

( ) 

Proof of Authority

Clique (in Ethereum)

Aura (in Parity)

Grid Ledger System

by 

( ) 

22 / 35



•
Bitcoin 

Proof of Work (PoW)

– →

23 / 35



•

• (⇔ )

24 / 35



IEEE ICBC 2019 , 
, 2019 5

Bitcoin ,

600 

IEEE Spectrum



LayerX 2020 8

• Ethereum 2.0 

26 / 35



– , , Libra, DeFi DAO, Web 3, …

27 / 35



• …
– 2018 1 580

– 2018 9 (Zaif)  70

•
– 2018 5 Bitcoin Gold                   20

– 2018 5 MONA ( )  1,000

– 2020 8 Ethereum Classic            6

• 51% https://www.crypto51.app/

• https://bit.ly/32nvDbI

28 / 35

https://www.crypto51.app/
https://bit.ly/32nvDbI


• / (→ )

–

• …

•

• / stablecoin
–
→

–
cf. https://blog.liquid.com/ja/insight/what-is-stablecoin-190510

BTC 

29 / 35

https://blog.liquid.com/ja/insight/what-is-stablecoin-190510


Libra / by Facebook 

•

• financial inclusion / 

•
– ( ) Calibra

–
• US$ 50%, € 18%, 14%, 11%, SGD 7%

– 5

–
•

cf. by (2019/12) 

–
• Visa, Mastercard, Stripe, eBay, PayPal, … →

2019 6 18 ( ) 

Libra 

30 / 35



Libra / by Facebook 

•

• financial inclusion / 

•
– ( ) Calibra

–
• US$ 50%, € 18%, 14%, 11%, SGD 7%

– 5

–
•

cf. by (2019/12) 

–
• Visa, Mastercard, Stripe, eBay, PayPal, … →

Libra 

31 / 35



•
–

–

– ( ), 

– IC (SUICA )

–

•
→
– 1

–
•

≒

32 / 34

https://tech.nikkeibp.co.jp/dm/article/WORD/20060418/116236/



Decentralized Autonomous Organization (DAO)
Decentralized Finance (DeFi)

• DAO ( )
– “An organization represented by rules encoded as a computer program that is 

transparent, controlled by shareholders and not influenced by a central 
government” (Wikipedia )

• Bitcoin 

– DAO DeFi ↓

• DeFi  ( )

–
• , , , , ( ), …

2019/10/10( )

Emerging challenges 
onto Financial 
Regulators in DeFi
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Decentralized Autonomous Organization (DAO)
Decentralized Finance (DeFi)

• DAO ( )

• DeFi  ( )

• / smart contract
–

• cf. Ethereum Solidity 

– world wide computer 
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Web 3 ≒ decentralized web
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