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ₓѢ╖ ╧‎͖ ѡ ˣ╧ ῳѳ 

ϼ╪╖ ╧‎͖ ѡ ˣ▄ 

 ϫ ᶘᴃᵎ ╧‎͖ ѡ ˣ╕ ῳѳש͋

Ɑἳ Ẉכ  ‎  



ḅכᵎ ⌐  ᾑ ͖ὢ 

ŚẄᴙ ╩ś % Ś╩ּ̎קѨś 

д‭ở  -> ̎‭ở  -> ♩ṏở ᾌởקּ <-  Ѩởקּ <-   

♫1╢ ╩ О ╩ ׇ -> ♫2╢ ╩ О(Ẅᴙ ╩) ╩ ׇ 

ᾂ  ṥ■ : Ẅᴙ ╩ ᶕ 
Ѩ╖ ֭„Вѡ ⌐Ҋקּ̎╩)  ͖ὢ) 



Ẅᴙ ╩ Ẅᴙ ╩ ♩╢ Ḑ ˉХ 

ửᴘ↔ ᾍ( ᶕ) 

ׇ╧Ћᾂ 

Ḷ/♫Ҳ/͈♫ 

ἘѨ / ᶆᶘᵖ 

͖/ ■ 

♩ṏṏ  

˛  

ửᴘ↔ Ἒừ = Ẅᴙ ╩ Ἒừ 
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Ẅᴙ ╩  ▄Ѹש

               Ợ╪Ḳ ѻ▐ / ẇᴜױ ╬  ▐ѻױ

               ỸḤ˿ / ᶜ♠ 

               ẋ ╬ / ╪җᵙ∑ 

               ˌШ / ♬╥ / ṕֿפ / ͙ѫ 

               ẇᵟ / ג╪Ẓ  

               ẇᴜ ╬ 1.0 / 2.0 / 3.0  

               ẇᴜ ╬͙ṕḹ /   ḹ / ᾅᵡ ́–ḹ 

               Ḉמ╥ ᾔ╬  ג





ˉ⅔ 

Ƚ Ẉ ╩ ỵ ḡ˼ 

ɽ  ᾋᾂ ╢ ᶴ♫♣ 

ɽ ׂש  ♫ḟᾌ = ᾍᴤ͖̒ ḟᾌ => ⁮ở♅ ᶴ♫♣(ᾍᴤἘ ҂ṏ ᶴ♫) 

 

Ƚ Ẉ ╩ ˉХ╢ Ҋ = Ẅᴙ ╩(ᾍᴤ ṏ ͖ὢ) 

ɽ ♩ṏ╢ ֿשׂפ / ҳ♣ = ᾍᴤ╢ ҳ♣ 

ɽ ♩ṏ╢ ṩ͉  = ᾍᴤ ṏ╢ ṩ͉  

ᾍᴤ(Trust) ṏ ᶘҥ  
♫3╢ ᾍᴤ͖̒, ׂשׂפֿ ש, ᾍᴤ ׂש◐■ ӫ 



ˉ⅔ 

P2P ᾍᴤ(Trust) ṏ ᶘҥ  
♫3╢ ᾍᴤ͖̒, ׂשׂפֿ ש, ᾍᴤ ׂ╧‮ █ˉ ■◐ש 

ᾍᴤἘ╖ ṏ ѡ ᶘҥ 

P2P ᾍᴤ ṏ ᶘҥ ◐ ᾍᴤ ṏ ᶘҥ 





Ẅᴙ ˡּצ Ḑ  

 ỵἘ כ˛

PKI 

 ᶕ P2P Ẅᴙ̬Ɑצּ̃▪

̰(mining)  P2P קṩḟּקּשׂ╧ 

Long Chain Rule  

Ẉ ╩╕ Ẅᴙ ╩ ͖ὢ╖ ↑  ╢ Ἐ̎ἉẈᾂ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



Alice ּקʿ 

Alice╢  
ˉ╩  / ̎ˉ  

Bob╢  
ˉ╩  / ̎ˉ  

Bob ּקʿ 

ˉ̎ : ἲד ╢ʿקּ  ֛ѡ ̎ˉ ╢ ὲˀ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



Alice  Bob 

Alice╢ ˉ╩  Bob╢ ̎ˉ  

P2PKH 

P2PK 

ѸׂשἉᶕ 

P2SH 

Data Output  

Pay-To-Public-Key-Hash 

Pay-To-Public-Key 

Multi -Signature 

Pay-To-Script-Hash 

OP_RETURN 

Ẉ ╩  ̐╧Ҕᵖ∂ 



Alice  Bob 

Alice╢ ˉ╩  Bob╢ ̎ˉ  

 ᶕ ᶴ♫ Ḙỵ(P2P▄╖ ừ͖)צּ̃▪

 Aliceʺ Bob⁄˭ 100ᵣ∟╙ ṒϿ͙ ─ ἌѤ ḥᵣ∟╥ ҷ
╙ ἵ┬ ̆ ▓‡‒  -> ‡֒˭ ╬ᾎ  ?ʺὡ ▓Ѥ ת 

 ᶕצּ̃▪

 AliceѤ ы̱ʺ⁄˭ 100ᵣ∟╙ Ḛ ѻѤ ˦╙ ּשᶘ ᶔ ӊ 

◐╢ ᾋᾂ ›Ἁѡ ╕  => P2P ›Ἁѡ шʷ? 

Ẉ ╩  ̐╧Ҕᵖ∂ 



Alice  Bob 

Alice╢ ˉ╩  Bob╢ ̎ˉ  

Ḓ ╩  

 ӭּק Ἁᶕ╢ ╩ ֞Ѥ ˛כӦ╢ ╩ 
an electronic coin as a chain of digital signatures  

Chales Alice  

Chales ˉ╩  Alice╢ ̎ˉ  

╩Ḻ╧ᾂ ˛כ(Coinbase Transaction)  

Ẉ ╩  ̐╧Ҕᵖ∂ 



ɇ UXTO(unspent transaction 
output)  

    ō ἲẈӄּק Ὸ╕ ˛כ ᴌ 

ɇ █ᴌˀӦ╢ ╕ ᴌˀӦ╢ 

ṏѸ ᵡ╘

Ẉ ╩  ̐╧Ҕᵖ∂ 



Alice  Bob 

Alice╢ ˉ╩  Bob╢ ̎ˉ  

ˡּ̐צ♩ 

      (1) Alice ╢ Ἁᶕ ˡּצ 
)צⱲ◐⁭ṥ ˡּ כ˛♆╧ (2)       ὲˀ) 
      (3) █ᴌˀ╢  Ö ᴌˀ╢  

Chales Alice  

Chales ˉ╩  Alice╢ ̎ˉ  

Ẉ ╩  ̐╧Ҕᵖ∂ 



i+4 כ˛  

 ṩקּ שׂ╧

ÅÅÅ 

i+4 כ˛  

 ╘‮ Ἁѡ ˷ ḟῶ‹♣̒ (Transaction)כ˛

Ẉ ╩  ̐╧Ҕᵖ∂ 



Ẅᴙ Ҕ 

Ẅᴙϼ↑
 ╢Ӧכ˛)
פֿ ) 

ɟɟɟ 

 

ō ╧ׂקּ שṩ ᶴ♫ ˷ 

ō Ẅᴙ Ҕ₫ Ẅᴙϼ↑╓ᴘ ̬Ἐ 

ō Ẅᴙ ╩╢ ̬Ἐ ⅔ἲ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



ɇ  : CREDIT SUISSE, Europe/United Kingdom Equity Research Technology, 2016 У 8√

Ẉ ╩  ̐╧Ҕᵖ∂ 



H(╧♆Ẅᴙ Ҕ ὲˀ, ᵻ ᵖᴱ Ҝˀ) < TV(Target Value)ם ,  

─╥ ́ụ⁄Ἄ ή˃╪ ᶜ ˃(TV : Target Value)Ṓѻ 
  ׇ̃╧̰ ╖♩̐ Ҝˀ╖ ѡם Ѥתּ‡♠

⌐ ᵎקở↑ḟּשׂ╧ : ̰  Ẅᴙ› ṇ  Ἐֹו╖ ṥ⁭  

        ɇ ẇᴜ җ╥ ή˃╪ בֿ‡ל ᶜ ˃Ṓѻ ▬╘ נҟ˃╙ ╛ 

H(̆♬˃, ̆♬˃, 0) = 200 >( ᶜ ˃ : 100) 

H(̆♬˃, ̆♬˃, 1) = 102 >( ᶜ ˃ : 100) 

H(̆♬˃, ̆♬˃, 2) = 203 >( ᶜ ˃ : 100) 

H(̆♬˃, ̆♬˃, 97) = 99 <( ᶜ ˃ : 100) 

Å 
Å 
Å 

̰ Ἐ̎ 

̰ 
̐♩ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



Ҝˀ╖ ѡ ̐♩╖ □‭ּצᶕ(PoW : Proof of Work)ם ╧ׇ ᶏ 
Ẉ ╩╕ ͉♅╓ᴘ 10ṧ╧ ἲ⅔ӄ˪ ᶙ ˀ╖ ♩  

̰› Ἐ̎  ̰■›˪ ṏừ 

à Ḙ (12.5BTC) + á ˛כὝὝᴫ 

ɇ ̰╕ ̎͒ ⁮ ( Ḙ ) 

ṏừ : ̳⁄ ҍ  ṒỮ 

Ẉ ב╧̰ ╩ ᾋᾂ ╢ ῶ♆Ἐ╖ ṏ ѡ ̐♩ 

Ẉ   ר  ╢╩

à  Ḙ  4УᵞѸ ƕᴘ ʾἲ ͉ ╧ר

á  2,100 : רᵠ BTC(2140У ⸗ᴫ ₆♩) 

Ẉ ╩  ̐╧Ҕᵖ∂ 



ˡּ̐צ♩ 

      (1) ╧♆Ẅᴙ Ⱳ◐⁭ṥ ˡּצ(╧♆Ẅᴙ Ҕ ὲˀ) 

 ‭ּצᶕ ˡּצ□ (2)      

           H(╧♆Ẅᴙ Ҕ ὲˀ, ᵻ ᵖᴱ                     (Ҝˀם ,

                        < TV(Target Value)  

 

Ẅᴙˡּצ : Ẅᴙ╢ ὲˀ╖ ˡּצ ╓ᴘἉ ̰Ӆ Ẅᴙ ˡּצ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



Ẅᴙ ╩ : Ẅᴙ╧ ˡּצӄᶑ Ẅᴙ ╩╖ ‭Ң╧   

◐ Ẅᴙ ╩ ỵἘ 

ÅÅÅ 

♫Ѯᾋᾂ Ẅᴙ 
(Genesis Block)  

Ẉ ╩  ̐╧Ҕᵖ∂ 



 Ḙỵ ╧┘ : P2P И − ›Ἁ ᶘӤ ⁭■Ӧ╧ ҳᵛ♅╓ᴘ ̰ 

̰■(Miner)  

̰■(Miner)  

̰■(Miner)  

̰■(Miner)  

̰ᴃ╧ᾂ 

Ẉ ╩ ̎˳ᾋ›Ҳ ʷ Ḙỵ(╧ׂש ở↑!!!)  

Ẉ ╩  ̐╧Ҕᵖ∂ 



 : Ҽ╪  ḱ ╢ Ẅᴙ╧ ỵἘӄѡ ừ 

Ẅᴙ i+4  

(Fork)  

Ẅᴙ i+4  

ṧ͖(Fork)ӄѡ Ẅᴙ ԍ ˣ╖ Ἅ„ שׂ ╩  ˣ╩ʷ? 

И −  ⁭■Ӧʹ╢  
╢(Consensus Rule) ⅔ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



×Longest Chain : ͚╧ʷ ʷ◌  ╩

Ẅᴙ i+2  Ẅᴙ i+3  Ẅᴙ i+4  

Ẅᴙ j+1  Ẅᴙ j+2  

Ẅᴙ i+2  Ẅᴙ i+3  

Ẅᴙ j+1  

ɟɟɟ 

Longest Chain Win Rule  
(  □‭╖ ʷ◌ ᵡ╧  ╩) 

͘ ╩(Longest Chain)  Ἅ  : ḱ ʷ ͘ ╩ Ἅ  

Ẉ ╩  ̐╧Ҕᵖ∂ 



˾♩(Account) ד ╢כ˛   

(Transaction)כ˛ כ˛)ᶕצּ ̃▪  ╩) 

Ẅᴙ ╩(Blockchain  קḟּכ˛שׂ╧ (

̎ˉ ´ ᾋᾂ : Ẉḉ , ̎ˉ  

Ἐ Ḑ ⁴̬ ╢כ˛ (˷chain)  

╢ Ό̃ᵖּס + ṏừ (˾´ ) 

5ʷּק ḟḶ 

̰
(Mining)  

Ẉ ╩  ̐╧Ҕᵖ∂ 



Trust ?  

Ẉ ╩╕ ṧỢ Ӆ P2P ᾋᾂ ╖ 
Ẅᴙ ╩ ˉХ╓ᴘ ̬  1ḱ  Ἐ̎ởᴔ 

Ẅᴙ ╩ : P2P ᾍᴤИ −  

Ẉ ╩  ̐╧Ҕᵖ∂ 



  
V ̆ ᾘ╘ Ữ ╙ ѻ  
    ὡ ▓Ѥʺ? 
V 2ʺּת ˿↕ᵣ  
   (Ợ↔ ֞Ѥ ḈỢ↔) 

(Programable  : S/W(script))  
Alice  Bob 

  
V ̆ ᾘ╘ ͙ѫ╙ ѻ ̯  
   ὡ ▓Ѥʺ? 
V Ḣּתᵑ ─  Ⱡ  
 (תᴛ DDoS ̑˶ Ḣּל)   

ᵝ ṩ₭♆Ἐ 
(Turing -incompleteness)  

♫ ♅ ừ  
(Lack of state)  

  
V Ợז 

ד ỵἘ כ˛  

Ẉ ╩  ̐╧Ҕᵖ∂ 



ō Ѹ‗  Ẅᴙ ╩ ͖Ḗ ἉẈᾂ ̬ ╖ ⌐  Ẉ ╩ ͖Ḗ 
   ͖ὢ╩ Ẅᴙ ╩ ͖Ѩ╢ Ҋʷ ⅔ 
ō Ẅᴙ ╩ ͖ὢ╢ ╪Ḗ ʷ ⅔  

Ẅᴙ ╩ Ἒừ ̬  

ō Ẉ ╩╢ ˾♣╖ ͌Ṑ ̃ Ѹ‗  ╛↑ἉẈᾂʷ  
   ʷѨ Ҳᴙ Ẅᴙ ╩ ͖ὢ╢ ╪Ḗ  

╧Ҕᵖ∂ ỵ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



  
V ѻ‚   ʺѫ 

(Programable  : S/W(script))  
Alice  Bob 

  
V ̆ ᾘ╘ ͙ѫ╙ ѻ ̯  
   ὡ ▓ҵᴜ  

ᵝ ₭♆Ἐ 
(Turing -completeness)  

 

  
V Ợז 
V S/W 

ד ỵἘ כ˛  

Ẉ ╩  ̐╧Ҕᵖ∂ 



à Ḙ (Currency Issuance)  

á  שׂ Ӆ■Ҽ Ɑּר(DAO) 

âᾂᵞ (Smart Contracts)‏˾  

ãᾂᵞ ■Ợ(Smart Property)  

♆Ἒ˾ ⁭■ ᶘӋʷ Γ 

̒ᵖ ѡ ϫ╢  

(A Trust  World  Computer)  

Ẉ ╩╢ 4ʷּק ḅẈ♣╖ ᶘӋ ͌Ṑ ⁭ 
ᶘӤ ╛↑ἉẈᾂʷ ʷѨ  ̎ ╢ Ẅᴙ ╩ ס  ˉḘ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



 : ᶆᶘᵖ̒ᵖᾋᾂ ╓ᴘ ừ (Turing Machine)  

Ẉ ╩  ̐╧Ҕᵖ∂ 
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╧Ҕᵖ∂ : ◌Ӆ Ẅᴙ ╩(Ẉ ╩ Ẅᴙ ╩ + ) 

EVM EVM 

EVM 

╢♇  
̎  ᶆᶘᵖ ̒ᵖ 
ᴘ͋ןʹ ᾍ 

Ẉ ╩  ̐╧Ҕᵖ∂ 
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╧Ҕᵖ∂ : ♆Ἒ˾ ⁭■ ᶘӋʷ Γ ̒ᵖ ѡ ϫ╢  

╩ О Ἒừ Ẅᴙ ╩ Ἒừ 

╩ О› ⁴˷Ӆ ᶘӤ ѡ 

ҳᵛ ד Ӧ▄ 

╧Ҕᵖ∂› ⁴˷Ӆ ᶘӤ ѡ 

╧Ҕᵖ∂ ╢ ˊ (ṥṧ) 

Ẉ ╩  ̐╧Ҕᵖ∂ 
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Ɑ : ּקἳ♅╓ᴘ ‭Ң╧  ӫ ּש  שׂ 

Ẉ ╩  ̐╧Ҕᵖ∂ 



EVM 

Ṫụ ᴛ͎ע(DApp) 

(Solidity Ӯ) 

Ẉ ╩  ̐╧Ҕᵖ∂ 

http://1.bp.blogspot.com/-2OHJrEhZAI0/VFK6h68OEGI/AAAAAAAA3ws/auZ5QDSmoag/s1600/neuralturing.png


Ẉ ╩  ̐╧Ҕᵖ∂ 



Ẉ ╩  ̐╧Ҕᵖ∂ 



Ẉ ╩  ̐╧Ҕᵖ∂ 





ṧỢ∙◌(Distributed Ledger) ͖ὢ╕ ˛כ♩ṏᵎ ͖ᴙ  ∙◌╖ ♩ 

Ἁḯʷ ῳѰ P2P(Peer-to  שׂ ╢͖̒ -Peer)И − › ṧỢ ⁭ 

ʷ■ʷ ̎Ҽ╓ᴘ ͖ᴙ ̃ ̒ᵖ ѡ ͖ὢ╖ ╢ḅ ( ̭╕ ) 

Trust ?  

No Trust  No Trust  

No Trust  No Trust  

No Trust  No Trust  

No Trust  No Trust  

Ẅᴙ  ?ב╧╩

ɇ SSO 9 Sqtrs Sghqc O`qsx╢ ‏■ᴘ ♫3╢ ᾍᴤ͖̒ 



Ẅᴙ  ?ב╧╩

Trust : TTP ⁮  Trust : шʷ ṏּצ 



Ẅᴙ  ?ב╧╩

Where is Trust : ṧỢ ◌ṥӦ╢ ╢(ᶱ˷Ἐ) 

ᾍᴤ   Ὸѡ קּ

Consensus 

P2P ᾍᴤᶘҥ : И −  ⁭■Ӧ╢ ̎Ҽ 



Ẅᴙ  ?ב╧╩

Ẅᴙ ╩ : ṧỢ◌ṥ ╧ừ╢ ˉХ 

ō ◌ṥ╢ ╢ḅ 
    => ♄◌ ♩ṏ? 
ō ◌ṥ╢ ̎Ҽ ̒ᵖ(ṧỢ) 
ō ̎Ҽ̒ᵖ ḟᾌ 
 
 
 
 
 

ṧỢ◌ṥ 

ō ◌ṥ╢ ˉХ ◌ 
    => ♄◌ ♩ṏ╢ ◌ 
    => ᶆᶘᵖ + CPU 
ō ửᴘ↔  
    => ͏ᴘḳ(̎Ҽ □‭) 
ō ửᴘ↔ И −  
    => ͖Ṓ ̬Ἐ ⅔ἲ 
 
 
 

Ẅᴙ ╩ 

͏ᴘḳ ᾍᴤ  ͏ᴘḳ ᾍᴤ◌ṥ 

╪ 
Ḗ 

 



̭ϼ ͑║̻ Ẅᴙ ╩ ♩╢ 

ō řẇᴜ ╬(Blockchain)Ś╙ řṧỢ∙◌(Distributed Ledger) ͖ὢŚ╪ג ̆ἵ  ̩

ō ˞מ♬Ṓ  ŋ͙ᴜ ἌḲ  אַ ╥͙̕ ♬ ╙◑∟   ̋ῷѳ P2P(Peer-to-Peer)  
   Л √ ⁄ Ṫụ ⁴ ʺ▫  ̋̑ҿ╖ᴛ ͙ᴜ  ̆̕ᵙ Ѥ ͙ὥ 

̭╕  

ō řẇᴜ ╬(Blockchain)Ś╪מ˞ ה ҥ╪  ŋַאַ︡ א  ἌḲ⁄ ͙ᴜ, Ṓ̕ Ѥ ͙Ⱶ  

   Ḣᾏ  ̓Ҁ  ᴝ˞מ ʺ▫ ᶛӎ⁄  ˭Ͽ↔╙ ̑┬ Ѥ ṧỢ  ӭּק  ◌ṥ  ŋ╥Ḉ 

͑║⌐∙ /͑║ʾҳ∙ 

ō řẇᴜ ╬(Blockchain)Ś╪ה ṧỢӅ И − ╢  ■∙╖ ᶘῳ ˛Ҋ  ⁴Ợ   

    Ѩᴌ╖ ṏ ,̆ ╪  ŋ͙ḙ╖ᴛ ַא ἌḲ ′╪ ᶛӧ ▬‰╙ ᵙ  ̆ˤּש Ѥ 

    ͙ὥ 

͑║˷♫∙ 



Ẅᴙ  ?ב╧╩

Ẅᴙ ╩╢ ᾏ♅ ᶘҥ 
P2P ̎┘ᶘҥ  : ᴅ  + CPU(S/W)  

ɇ ̃ : →ᵖʷ ◐ ῝̃ ▐ѡ Ɑ Ҳ Ẅᴙ ╩ ▄ 
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