Cofodo 9l buozeall AE3 ©

Yk Covdllosiiss C A ©

UMJJSE)ZJ‘JWMV A
A sl i3l y

A3 0w FEz WE
OwA alavt ¢ v oy



wa?l JFhz 1\
vy ¢ wz Az Cav
wa &1 9% wWa°cEéoAEf | ¢BpI




¢ Awadl wAy Az twiaeYv y] Cév
°3: Cu 6weényv V C
vBLwi{j @ YAvz | Yowel BAYV Al E ~

obi Cu ¢{§ v¥% twpAv

°pi CuU a%ncC- » vy vA:

°3r Cu +w-yv v¥% Ciywz f
o [« )"/ al 3w Ai°p

ohi Cu CEV %A at %.

i Cu CywAw»n +wC

°pbi Cu 61wl @4 Az v¥% OV ¥%3
CEy %A Cu ¢¢wA aumucC-» § CE¢v?: %
° bi Cu aucC-» via wa a:
°opbi Cu w@wav¥%ad v¥% AV{E Az
°p
vVYCGAL ¢CeaeCi § °C

aﬁ%v-@ww%a § Benr
°ppi Cu °CeEweg ¥

¢Coyr | walwAy | #EwERG WATURWE ¢ ]

¢Av UC°iEz &d°a Cév?!¢Ai %UUE =



iywz Az ¢wCy Gy°z 6A-
¢{8 Owu¢cwA Az swCy QOy°
3aC-» 6" 0 Az ¢wCy Gy°z jwYE
¢ AT %l 6o wh
CAYu CEW{Aw 0 %y %A Az| ¢wCy
LwieYv AU OAvy Az T¢wCy
#HCY (W AWRAEWE WG ¢y L ayez Ci
Af %00 0%GC&END Y WA

°oyvAE
U

Ai ¢ YBbwi 3
Az C

u v 1 AI
1yl +w=-yv Al 3Uo

4



Ey Y% %%z Al P %A

Cu o ¥m &Bwia
° Chp i

6wavYv 01 %e@1 1l




v 1 3,0 1

av %AuU




Av OwA A ¢ %HEwar AGa | i

o WE T AE oO6waYv QOwAE &

 pEwz OGwAlI C wa C¢CEAyYVY Y
5 ET EU

CywA¥» UEOv 3%C-

alwz yjt ©%%-
wad Epi V#%E yCE:
o al YLl Ewl zv % ¥
Gvv! %odlge{Ca Vy

°© 3 vy ¥%CE~ Clowl y



1 Zzwz
[ 0dicaws )9 | @lao | 003 o st |
lo, — bt

ool \
sle,d A N Vool

Yooesls

399l> YA s
;s\l-(‘- Y oo

0 Joxo

Toels

Lo, 0 doxo  —

Al Lo,




%1 Uw
i vV %CCa

cConsensus

Y Ea 6wda YV %EWAEY W

¢ceiw eavAE 1 BAU AJ
P pEwZ

HLwT o RELUAC LWBZE €% 1 v
° pEwZz



1 %yl 1 A«yy CEIJ
oyv Vv¥% (v%¥%v?! 3%oal
P pi
vY% wa Epiv*hE ¢
A«AE wz v% 01 %
Y ar Gu %uCC
L AU Y%wi 6 (1%04ct

P* ¥Cni
UDEOv Az v¥%ni{CxuUy
Py wA?Y

A4 rd

xw, ayv CEi A

10



a6

WaYv jv¥#uCCat °yvAE ClI
$ HC Ve y wWC 1 ICYa z VI
WA Ul j vHCCAE § at il ¢y A
Ypi Cu +EYv ACy

Acdwy wwééd vie °ppAE~-7Cay A
& ¢ vO)AA AUy %CCAaEf wa 0] w
w-yv v% Cr*A. jvi¥wuCCafE °C!?
lw-Cv y¥YRAU Cwi CusA¥Y +EY)

7 Pal o

L AE CU %oal 1l

11



- "‘, —

GO {i Vv 3/4CCa£ Auv iy Y1
X Av Co{é vauCCat

AwAE3v CoO6TEU %AV | %
GWw{ v¥% XWwWPEYV UC¢ %E

Y ppi Cu

i wbal! 1vopbfE |PRewl

Y AE CU Gv¥%wi oAl

\ e

CEuC D COLC




CppPu Az |1 jv¥%uCCaEt a
X A6 { é vIuCCAE ¢y Y%
Cu a°cé¢rtwy v% %E aw
oy %C A
(,07|‘f: cwuy AbYﬂ A z
1 AE Cu Aﬁoe/4ﬁ YU

13



Ci#yHayP pao A%ad 1A ® BUCRAI« YAz wa

° p e Aa

Y, 93/4/3\ ¢ 0! 3% AadawNv %z @

Yar Cu rAu¥%wi CrA.- Az 0i %o

X1y¥%y Gy°z ¢Av ¢t wy

BEY¥%vl %UE¢ | YAl Az Ep il v %f

#, %vaSeyp o A& 5 & wab yanaii

aACoyV

al i GRAv 20OK%UI ° CEAE O06A~ v
)¢ Av

¢ bk AOpEv KTAE Cuj °C

C&fa~ 1 %BAU Yv ! %o dl 1 ¢ v Yl
YVE1Q@QUY oO6wuYv Of %odl ¢Y% %z
Y ¥%Bvey clw{eoYv ac°ekE

14




B3V, ay)8& vy twleYv CEIil A
gzwilwA Az Eo63 Ai 084& rawl

1L wé¢e A{Aw U © |055 @w
¢VECY 063 oOzwé IGAEMWI ¥
OwWwAE & +H5&V°o3 (14§ijp, §LAGE
CofCyet &°y %z AECUA ¢Av %HE C¢A
1 %Bvlt C¥aECZ

Add  3E L yOYp pAIT QQWEiI6 ¢ w~ §)3
CHU! AU jvHCCAE °yvAE C
Y pbi =+EY




16



Scriptpubley:

~—

50BTC —E] Out

(re—1 | A/
)

Transactionl

Out —’
\ SCnptsig: —I:F..._l‘l -/

0.5BTC

Eriptpulibay:
Ilf O LA L 1‘1-- .]

495BTC 0.8 BIC et

Seriptpubkay: Seriptpubky
(.7 ) R S 1C3..]

0.3BTC ==t

Sonptpubkay:
II":' B S llll'mll

Transaction 2

)

=

H

H
H

N’

Seriptsig: —1AL..,
SCAptsig: —1€1..
Seriptsia. —1AL..,

E

Out |=t== 0.8 BTC

Scriptpubkey:
I”“' W m‘. |'|]

Out |=+== 0.8BTC

Scriptpubkey:
['F' oL Ll 1!5“-]

17



10 BTC

X0

input 0

output 0

output 1

[~

X1

,4 input 0

output 0

/

6 BTC

X2

= input0

output0

output1

X3
4 BTC 7 inputO
4 BTC
UTXO
outputQ [r-------= >
X4
2 BIC
output 0 =1 input 0
input 1
7 1NPU 6 BTC
X5 4 BT UTxo
| L-==-7
| input 0 output 0
output 0 /
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Merkletree

Hroot= h (H12 T H34)

TN

H,,=h(H, + H,) Hy= h(H; + Hy)
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Block 10 Block 11 Block 12

l Prev_Hash Timestamp |—D| Prev_Hash Timestamp |—D| Prev_Hash Timestamp I
S
e —
I Tx_Root Nonce Tx_Root Nonce ‘ Tx_Root Nonce I
\J \J =/

M_J-/

>

|

J

Hash01 Hash23

Tx0 Tx1 Tx2 Tx3



o)
Alice pays Bob 3 bitcoins

Chris pays Doris 2 bitcoins

Ed pays Fred 2 hitcoins




Block 0°

Shaat hink: hirpDlockexplorer comh 0
Hash’: 000000000019d6689c085ac165831¢93411763ac46a2a6¢172b3 1 b60a8ce 261
Next block™: 00000000839a8¢6886ab5951d761411475428a£c90947¢¢320161bb{1 $e¢b6048
Time : 2009-01-03 18:15:08
Difficulty’: 1 ("Bits"": 1d00fIY)
Transactions - |
Total BTC™: 50
Size’: 285 bytes
Merkle root’: 4aSeledbaab8913a32518a88¢3 1be8 76 18176673¢2c¢77ab212 7bTaldeda3 3b
Nongce': 2083236893
Raw block”

Transactions

Transaction® | Fee' | Size (RB)Z From (amount): To (amolml)-z

dadcledbaa., |0 10.204 Generation: 50 + 0 total fees | IAI1ZP1ePSQGeR2DMPTTTLSSLmv7DiviNa: 50

24



Block 125552

Hush: 0000000000000 c3da 8% al  pde 53A538d0ud T30 144ba 765 T98ea LIDELD 1d

Previous block: (OOOOCO0E 0503 | bEShELI Saul444de 2 ¥ eed | TOIod BB e S0 Teab0Ied i |
Time: 200 1-05-21 17:26:31
Difficulry: 244 112 487774

Transactiona: 4

Total BTC: 8452

Size: 1490 kilobyics

Merkle root: 2bl 2icf 1 bUR2EEfeaftTOTd 7 1eWa0e T Lacd 200 | cBhd b2 304 75 8d fotfc 2 ba e 3
Monce: 2504433986

Transactions
Transaction | Fee |Size (KB) From (amount) To (amount)
S1d3Tbdda7.. (0 (D135 Ceneration: 30 4+ 001 tolal fees L5nMyBTUIMaZ 63 0W CeXPulMapXLIXM 1g: 50,01
. 1B3vETI8i8 K UPY IvewOfthe W paudvEardy; (1.3
A 4 1HuppiXz7dPranTlgacl TdVanFrpgC; :
b0c25 |0 (0259 : I IWIT4Y 5 295 IBQhxzo R ST Esmy LIMNeBMG Towd U phwhanwa: 30
01831 dcdd®_ (001 (0617 ]J'nl}lu"-"-.erLJE'T"ml-.l{ _ulHH_U"';iu]Lg:_h:hmillnl?ﬂ? 175ENxel ¢ 1 ¥r Twwi(G6TesywesHY dVaquhbwe: 0.0
S 1HsY11PqTn3ADE MnTh3VIKck X 1Zc WPibm: 4 82 | 1MueNMRImcqVQeqETvddgogpNbhyxgq8R6: 4.85
h519286al0_ [0 |0.404 ]]m"‘: l"“’; ”lm[! kl :}!c;: IIE!iElHThI}UthML[LIEhi “mIHIEME!hl U[';};l” A MosTpRiQ K Be Y NRG I TATShBRxdMPEY HPy: .15
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Height

496062 (Main Chain)
496061 (Main Chain)
496060 (Main Chain)
496059 (Main Chain)
496058 (Main Chain)
496057 (Main Chain)
496056 (Main Chain)
496055 (Main Chain)

496054 (Main Chain)

Time

2017-11-25 15:49:24

2017-11-25 15:45:09

2017-11-2515:27:34

2017-11-2515:19:14

2017-11-25 15:16:26

2017-11-2515:14:44

2017-11-25 15:12:21

2017-11-25 15:01:45

2017-11-25 14:56:45

Relayed By
BTCC Pool
SlushPool
ViaBTC

F2Pool
BTC.com
BitClub Network
AntPool
ViaBTC

BTCC Pool

Hash

000000000000000000cf4b427d3b3908a9c7b443d1901c0471a55117306ctb7e

0000000000000000007282e20d584849eb8097206cffb87e3b348a8bf2482d53

00000000000000000041782¢31f7851afb36d5a33102a0d7e3a3f47ec39d0dOf

000000000000000000b348fcalef011ab21e7615c9b5ae33971a3b950b1e6f4f

00000000000000000099880a85d0cf80511008debch8be4d254802883bb3a133

000000000000000000a013e781dfddcad2a3995210979b08d1b1394e672597a3

00000000000000000003ed69f7c591b5608cfe547c1e980964a75cd4bd7c13e1

000000000000000000ad3d72c9fa%439f4377d4823d1430652b3f218f5e25fe

00000000000000000053cd59fe42a06ce6800818539d31bd3adfcoc24e945¢11
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Height

28697 (Main Chain)
28698 (Main Chain)
28699 (Main Chain)
28700 (Main Chain)
28701 (Main Chain)
28702 (Main Chain)

28703 (Main Chain)

Time

2009-12-04 00:53:40

2009-12-04 01:31:26

2009-12-04 01:32:46

2009-12-04 02:05:25

2009-12-04 03:22:38

2009-12-04 05:22:52

2000-12-04 05:48:46

Hash

000000003ca8h1d4aa40df26de2485307c51b66e9da/28ced48bab02723fthach

0000000038d1ae25283c308dc80446deabeedaebb/f8e93694eha229a446¢4d3

000000006dc2e7 7be35c24eb06b0ach16822f2b139a34b02f1d5b2f66e44981a

0000000018612db2e77b8c310080f0a159bced20ffad9ec’ 7946fcd45a74d028

000000009152484ddc2192bc40c3ad656ab2b167307944d720411bbdb7e0099

000000003d378891a2f7324795311803239a5222¢cch523241406756d218017e1

00000000562d07c37e4b7ar17a302437cb6a0c5adcce64d280c0d455ddears16

34



AT {E OwA& EIC2! °Awad *wAy 1i¢
°Ewz AwnEv
yvAE Cu yv I j?
O pbi amuC-y¢ UEHESPTz v¥% C?
° 341 %CCAE v A° &
o 3oy Aey %A wa A%t C- %z

AT 1,
1

°pbi 6P« wOUOUV °yVvAE Cuy Afi v &%

X Av xwPEyYyvV] |l wu Z

35



Why You Can’t
Cheat at Bitcoin

1. Say everybody
is working on

block 91.
2. But one miner wants
to alter atransaction
in block 74. '

3. He'd have to make his
changes and redo all the
computations for blocks

74=90 and do block 91.
That's 18 blocks of
expensive computing.

o~ —

4. What's worse, he'd have to do it all before everybody else
in the Bitcoin network finished just the one block (number 91)
that they're working on.
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Blockchains Can Be Further Distinguished Between

‘Platform’ and ‘Software’ Providers

Public Private
= Platforms (ie

A . \ Facebook, iOS)
g Q ethereum .g rlpple enable outside
o developers to build
= = * ) Blockstream applications on top
S S
(a1 &9 - Software (eg Oracle

Blockchains R ‘ 12_c DB) i_s o_ften run
privately inside an

d._> organization, not open
(1] to outside developers
; ¢ ; ‘: » HYPERLEDGER PROJECT Digital Asset Holdings
% T ) = Unclear whether R3,
n | — rls m DAH, etc will become

e g T - ) platforms

State of Blockchain Q1 2016 A CoinDesk
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Bitcoin,Vertcoin, Litecoin® A~ 06 w® ¢
ZcashMonero 65A ~ o6 wéuanyv 1]

RippleRBGi ywz § CO6 Q¢

Ethereum,Neo,Komodo, A5i %0 o 0 %4C4& ¢éfw
Stellar

wa Ay Namecoin ASp u v 1 %y

Augurwba * v° . 1 Cip

Storej, Filecoin A5i %0 & U %2Cé& 6 ¢

Slockit5 #1) 9 9a cwEv | A$ LT ¥ 8o E i
TheDAO ASi 30 o U %Ca %0 3%~

Filament,IOTAS wWCE VY

44




Ciywz UAIz%UACIAYE A AywuwA GvApPY Az

6Ww3: 0% %eEv | APAAE o6w3 %! w~%lvy AE
#HC 3 v %0

Ca | %Al Az #OePDE&Ev FBRYEDBWEIZ Y VLY & A

EUv V97t wpA

¢ ¢ Aa ¢ %O

awl we ¢ %v 1 CI$, EC Hw A vavseER- v {18C tywi

#HCCWAY a°p|

Cywu¢wA GCz 1 Cyy el dv ¥

ANOSW Hilw Pleey ¢ » Sl W A4V %r ¢ & WRE
¢ - AA

Cywu¢wAeop™ éexwusEU éwa AFy %A

45



trezor, ledgernanos ¢5%.v A&v ¢ 9 /
¢ Vsdwi O/
¢ av Adv ¥

UCEyYy)] 0

46



Utility token 1|
Security token|

X Ya« U € Aljitial Cgirtoffériig wé AT Af
)t Aw~Ay Ewa ¢i
Ethereum, ° P YWUWUWAE  w-CVv + %eeo d~ |
' HACON,NEOS
) YAE%UEV | UEAT ¢Cz9 ¢v
°oE ¢Aaweéwn éwa UeéAf C
Ei 3SwavVANGY &P B
P praA

Q)¢

& v 1 Y

47



B phbCphEwl

UEAT oéd | ABECAT o
UeAT £%y | Ei GRUTI =,
v %y A UCPYp ¥ v

whattominecom %! ¢ 1 wl o dv

48



49



