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10 BTC

SEIEE

Bob Alice 10 BTC
Carol  Alice 5BTC
Carol Beli sl e iSiRe
Alice sl BEIE

Ledger
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Alice 210]0
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Access Control

Bob Alice 10 BTC
Carol  Alice 5BTC
Carol Beli sl e iSiRe
Alice sl BEIE

Ledger



(Alice, Kal
REHETC

Bob Alice 10 BTC
Carol  Alice 5BTC
Carol Blejal v 1 EAC
Alice slelor i isis G

Ledger

Bob, Kg}
23 BiE



(Alice, Kal
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Siga(5 BTC)

Bob Alice = 10 BTC

Carol Alice 5BITC
Carol 2ol s Tl B
Alice Belh e iEBikE

Ledger

Bob, Kg}
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[Alice, Kal
EEETC

Bob Alice 10 BTC
Carol  Alice 5BTC
Carol Blejal v 1 EAC
Alice slelor i isis G

Ledger

Bob, Kg}
23 BiE

PKI



Ka KB
@B TC 23 IE IS

Pseudonymity

Ks ke O ERE
e Ka 5BTC
Ke KeE sl GRiRe
Ka Ks SHSHE

Ledger



Transaction: T-9833

Inputs: {1-5292, Ka1, 3.5} {T1-3928, Kao, 2.5}
Outputs: {Kg1, 5.0} {Kaz, 0.99}

Signature:  {Siga1} {Siga2}

A

Ks ke O ERE
Kc Ka CHENE
Ke KeE sl GRiRe
Ka Ks Siley 1@

Ledger




Transaction: T-9833

Inputs: {1-5292, Ka1, 3.5} {T1-3928, Kao, 2.5}
Outputs: {K=Script(In), 5.0} {K=Script(In), 0.99}
Signature:  {Siga1} {Siga2}

A

Ks ke O ERE
Kc Ka CHENE
Ke KeE sl GRiRe
Ka Ks SHSHE

Ledger
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Decentralize”

EZ2E <l
1-4528
1-9636
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1-4528
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1-4528
1-9636
1-9833
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10 BTG

1-9833

HECISORMN e

\ /

HEZ S S

1-4528

1-9636

1-9833

Ledger

23 BTC



Agreement & Append-Only

EZ2E <l
1-4528
1-9636
1-9833

Ledger



Block 11

HEZ S S

1-4528

1-9636

1-9833

Ledger




Hash Chain

(

Block 10

1-0032

1-4528

1-2348

1-8218

O O
® 9
O O
O
O s O
O
) f )
Block 11
1-2351
P 1-4528 LA
T1-9636
1-9833
J \_ J

Ledger



Rate-Limit Block Creation
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Block 10 Block 11
T-0032 T-2351
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Incentive Compatibility
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Fees

Initial Distribution (Minting)
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Initial Distribution (Minting)

Newly minted coins offset expenses (seignorage)

This allows lower fees

—ffectively: minted coins are distributed to the
users In the form of lower tees

Circulation limited to 21M BTC (~Year 2140)



Challenge: Double Spend

Consider: two transactions are broadcast & both

spend th

e same BTC

Which one will be included in blockchain?

consens
hour) for
cases.
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h

s will form but will take ~6 blocks (~1
igh assurance. oo long to wait In some



Ridiora D*'\"‘"\S
@ Du\“k S\rvw\"’c

L> T,,,.,guc\ iva

L E‘J LK
@ N/L)‘N'rk

@ (UI\L\’\\\AS

©®  Wwear Experitace

@ E_condmits

Db\‘(v\ <.»kmk\v'(.. ) TVwAshokia’\

H J)Iess , AR
. '3 m
Transaction view information about aWsaetion n{_"l n

\d7cfa38338; bbb3b1efbb078e1c be07 145¢ 1A
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L&‘)\)f(gs L ' P‘“5\' "'\\ni-\\‘\ VA 2 Confirmations | 0.25903171 BTC

Wary vu\\'
Summary Inputs and Outputs . 7/ z n
N
Size 668 (bytes) Total Input 0.26037439 BTC z_ ] ~
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O\
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3 .
Lock Time Block: 545488 Fee per byte 201 sat/B 3 M l
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Gl
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Rlock  Datw Stavetures -

Block #545483

Summary

Number Of Transactions
Output Total

Estimated Transaction Volume
Transaction Fees

Height

Timestamp

Received Time

Relayed By

Difficulty

Bits

Size

Weight

Version

Nonce

Block Reward

Hashes

Hash

Previous Block
Next Block(s)

Merkle Root

“\'l (AP e
Vet oA e

N V\“‘“ @ /{V\ \'\JQ"'
Q,o\ .

AN~
"

Xewré \..Lh 0nb:

2861

13,011.93199978 BTC /\d ’-_"%420 }\/\ \}SO

537.64140259 BTC
545483 (Main Chain)
2018-10-12 17:00:53

2018-10-12 17:00:53

BTC.com &\
7,454,968,648,263.24 R, 0 \\ Op
4 W\
388350353 /\_,_/ aiel® )
1151.629 kB Ji\QA

\5)

3992.797 kWU

0x20000000

2456476473

{ 00000000000000000002 s ~~— b\ - v\)L \’\A *J \( :

00000000000000000011...

00000000000000000019..

fdb5ff05822d8013111...
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Date reached Block

2009-01-03
2010-04-22
2011-01-28
2011-12-14

0 1
52500 |1
105000 | 1
157500 | 1

(EEiE) fFoem)e

2013-10-09
2014-08-11
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2016-07-09
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262500 | 2
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472500

3
3
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)
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735000 | 4
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N\ TN~ 3
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50.00 2011*
50.00 2012

[ZEo0y 2013
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@ 2016
1250 2018
1250 2019
1250 2020
6.25 2021
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6.25 2023
6.25 2024
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Reward Era | BTC/block | Year (estimate) Start BTC
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BTC Added | End BTC
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BTC Increase | End BTC % of Limit
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contract SimpleStorage { (J
storedData;

— V-\V“[,“L\tl-

function set(uint x) public { 7| , Xkur-
storedData = x;

l\"
} So""}

function get()'public'constant returns (uint) {
return storedData;
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rpragma solidity ~0.4.0; j‘ weeré  of torkruds
F W~ C BN S .
contract SimpleStorage { 7
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uint public storedData;

function SimpleStorage (uint x_) {

storedData = x_;

}

function set (uint x ) {
storedData = x_;

}

. _ '—) -]—rvm(,\\,\-vl\ +H Tan
function get () returns (uint) {
} return storedData; , *\\* {.4 . J‘ L on ( M S 3\)
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storedData;
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