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z2 801)

® Wei
20| (wei) = O|E 2| 20|M AlE5t= et st Q1 0| 2] 7+ 22 ChR| 2 1 0| (ether) =
10718 $10] (wei) 2} ZL}.

e HIER|AF Eq
0| 2| =0|M AEHC]o|E|et EZiMM HH S 5402 &e|st7| ¢|st k=~ £0|C}.

o EE
LIF et Z2 X (E]) 0| 2| i=E (root node) O|L}.




OlH2|E ==4l2

0 "HIEZQI OjAHZI” 2|2 A|2fof] 2H0{SHHM HIEZR QIS HES| 24 > 2013 FA| 1942
H|Z=] FE|2I0] O|C|Z|= 7HE A2t

020158 72 30% T=5 =542 SHE2Z O|CIE|F AH|A A%}

o HIETQIZ FHQl AHeliLHY Tk 7| FStLt, O|CEZ2 47| = 2[0 E(ADE A %) = MY

ol 3
o ADLE Aok 2230l0) AYE|0| Y= TR0 E 2, HEM, DS 5 ChUS HEHo| Aloke
242)

contract bank {
if then else

A->BO0.3ETH
A-> CO0.6ETH




"OIEIE-IEE 56 (1/2)

e 157 = E, 500H}0|E 04t

o 82 JEHIYE, EciHT} 7 S+S |O|El=
Q|50 4 FEH, ==0= 0= oIS 20t
R dEHY

- B 2£371= 20~30KBoj| S2t5tR|2F AEHC|0|E{ 2]
SE20I0] 1TB =1}

gc 29
ParentHash 0|4 =& sl|Al2k
OmmersHash |SEA2 27|22 EISEH YE=5F sllAIZt
Beneficiary S5z Eda3S s T2
LogsBloom At 28 R8RS EY{F=H|E AET

Block header

parentHash

nonce

timestamp

ommersHash

beneficiary

logsBloom

difficulty

extraData

number

gasLimit

gasUsed

mixHash

stateRoot

transactionsRoot

receiptsRoot

* £3{ : https://hersheythings.xyz/entry/ethtereumstructure




Difficulty =S54 Ho|x

Number el 24 SE M

GasLimit &0 g7l EHMMEO| & Gas(sTTR)
GasUsed A8 El Gas &%

Timestamp =54d AlZH(FHA AlZ)

ExtraData Aolo| H|o|E], 2 2 =AI2| 0|22 A=
MixHash LA §° o AFEE A= %%

Nonce LHO| =1 2t 0|55 e I &2 AUCE ALE
StateRoot SENC|O|E] E2|o] RE LT Sl{A|ZS
TransactionsRoot | Ezi#{/d [|0|E|{ E2|o] RE L. E S{A|Zf

ReceiptsRoot
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O|El= A8 (1/2)

QR AFAE(EOA, Externally Owned Account): HHEZ Ol A0 ZUGHH,

N7 |2 2| E

® 5= 72| EOA ALO]0f|A] 'Yt

= E 2 2H

e ™ k= "1

M2 ETHg!

21
=
AL

® EOAU|A AI2AHH (CA) 2 ELHE= HIAIAl= CAO| A ZHEl A

= 2d=NE

Externally owned
account

0¥ §

Externally Externally
owned | »| Transaction ——» owned
account account
E)(()t;:‘\nea(;ly L »{ Transaction > Contract

Account
account

* £ : https://hersheythings.xyz/entry/ethtereumstructure
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Ol 2= A8 (2/2)

O A2ZAH (CA, Contract Account): AOLE A|2fF 3 EE 2 A51H, EOAL| &2 S

e AOIEA|2F 3 == EVM (Ethereum Virtual Machine) 2 £3| AlsiE
o CA= M 22 EHHMMZ JjAIe 4= 919, EOA EE= CHE CAZ R E]

EHAH AL 2 AIGHSEF A Ol S
E |ﬂ i - :l = cﬁ = 1T M3
Contract
account
=cnde>
Coode s
<godas
Externall
owned Y L |Transaction . Contract Internal Contract
account Account Transaction Account

* 221 https://medium.com/tomak/2-0|HZ|S2-0{EA-S25t=7t-b0c90b3eb850
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J Nonce: S25]||C 2} CI2A
3 Balance: AA0|

o= AE2e 2

AA2| Nonce=712E
AL5H U= Wei| 2&F(1 ETH=10"18 Wei)

0 CodeHash: EVMO|A] 2k|= 3 E2| SHA|gL

® CAlll= ol AlEollM 2HA

e EOA=ILEE

AZ2 ZEQ| o A%k

Mg 5 V| =0l H]o] A= =AE 2] sHA

 StorageRoot: ZIEHEQ| L= [|0|E{7} 4|4 E|0| U= HET{EL|AF ER|C| RE

Externally owned
account

(o 2

[ nonce

| l balance | lcodEHashl IstorageF&oml

Contract
account

<code>
<code>
<code>

| nonce

| I balance I |codeHash] [smragech[

* 221 https://medium.com/tomak/2-0|HZ|22-0{EA-S25t=7t-b0c90b3eb850



’. 0|C2|2 EOA AlHe| =

o 37170l Keccak-256 sjA|HAtC 2 MM E|= 32H[0| E = O}A|2F 20H[0| E

LbA AHA 7| Eraad Sdlets Keccak-256
T OO > — > =
oM B FA
=/t 2=

o -.-E'"E-| 9_| 0| L_:IEI% ZI 7=|" —%—_).\_(https:/ [etherscan.io/) '8 Address 0xAb5801a7D398351b8bE 11C439¢05C5B83259aeCIB  ©

Featured: Curious on Ethereum's hottest @ trading pairs? View top pairs and details with DEX

Overview Vi
Balance: 1,369.0286622597 736015748 Ether
Ether Value: $4,904 873.75 (@ 53,582 T4/ETH)

Token: =534,804,255.70 v || BB



0 EEiMAML X =l YZ0| A2 R EOA0] 2JSHA{TH LAY
d ZAEHES2 HAA| F, L5 EMES Sol|A CHE ZIEHE S AF
o EUUML 0|Ci2| S M8 247 LHojl ZRYSH= TH4ke| 23
Externally
. Contract Contract
owned fransaction "l Account “‘L':‘E:lﬂﬂ Account
account

* £ . https://hersheythings.xyz/entry/ethtereumstructure



Value SAUAOM LA E HEE = T

HAME | &ML B E ESM M| HS

GasLimit | &MA7F EHHMM M-S 9|5l 2|2 82|7t U= Gas H|E (£=4+=&) 2| Z|Ci
GasPrice | £M2}7} Gas A| 835112} 5H= H|E

Init CAO|I2t 23|, 22 CAS MA5H=0| AL8El=E EVM 2 E 27}

Data HA[A] 22| Y= Q1A

Externally
owned

Transaction

account

Contract

Internal

Account

Transaction

Contract
Account




0 E2iMAM ZAI2 £SHE|= O E HIE] oA 21O A A T HEA
® EVMO||A] k= ADIEA|9f S E0| 2t AL
EQ(3), ADDMOD(8)
® =& Co|l= GasO|H, E2HAM 4
® Gas 232 EUYM £30| &

- EHYME pB = ERHHMM0 ALBE Gas &= * Gas S HIE
. A2 Gas 47} 100,0007H 0|, Gas & H|-20] 30GWeiQl Z<L

- 100,000 * 30GWei = 3,000,000GWei = 0.003ETH

d 2 Gas H|& (https://ethgasstation.info/, 2021.10.8)

FAST STANDARD SAFE LOW
159  $12.084/ Transfer 95 | $7.220/ Transfer 87  $6.612/ Transfer
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o EXMM 5= S AZAL HE FLAE SF
o EZiM 4AHO| ELILL AFEE|A| B2 GasT= SMAH0|A| Hiet

E I—» Min;r

use gas use gas I
Start '\ ° _ - _ End -
. L DOpemtion b—————m Dperation . Receiver
Sender transaction transaction

250 200 170 170
| N
Remaining
Start gas gas
T |
o A Fitof *RElh 7tA2| & (Gas Used) it 7tA 7124 (Gas Price) O] =25 EHHM0|A]
H2A7t P 0]50] HY — HIZA= S20|| ZFAZL EHHMSS AQEH M

* &4 : https://medium.com/tomak/2-0|E{2|E2-0{2A|-S25t=7+-b0c90b3eb850



Edid 2= (3/3)

0 A7 EAMME NS0 SE5 GasE AIB5HA| 252

| S—

® 109 Gas7| 223t 20| GasLimit=2 7271 A|A|5H0] E2H
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@, (13A) sE3a)

o =55]|E= 500HI0|E 0|2] 1570 EE2 =L AlF2| SJHIEE, ESHEAN I B+S
Hiojel= =52| 70l A ZEIH, S50= 0|5 HIO|E S 20t + U= FEIH A FE.

o FH2| FARAE(EOA) AO[0|A Edol= ERMMMA2 ThestA| ETHR S5+ AQH,
EOAOAM HI2UA M (CA) 22 ELi= HIA|R|= CAO| A2

o EMMO| ZMTA O|HEI= BE HES GIA M2 EMUM £4T7} LMSHN, 242 22

HzAe| AE FLE SEEICL

o EiYH0| ~+2S Fifols A2 F=Ec ERY M| 58S YOI HEYI S 6= AO|LC}.
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1. OlCi2lS BT Aol e MY 3 5 A n2A.

1) H217|2 SH &= lF4-7HE (EOA)2 HIERQ 401 SAUGICL A AAY (CA)2 ADE A ZES 2 + ACH, EOA2)
SE= SOl gdst =l
2) AIE2| SEfH L, EsYdnt 72| S-S OI0IE = 52| 2|50 A ZE|H, E=0l= OIS HI0IH E 202 +~ A= FEIF MY E.

3) EOA O|t|2|E A4 2| 2421 CodeHashOfl= EVMOIA] 2l k| = 3 E9| 5| A| ;0] ZetEICt.
4) 255||52] OmmersHash= 2#35Y3 &= E|SE Y2

o
=5 SlA|2t0|H, Beneficiary= 28 EAZS £HE F
) 3

i) CA o|E 2|2 AlA 2] 2421 CodeHashOl= EVMO|A Al3iEl= 3 E o] 3{A|ZH0

>

£ LEpACY,

ZSEIC)

| e

= = =2
2)- 0|C2|E2 73 Mo HLOE BIEF S 5|§6I0 2 SA2pJ| fot RS ERl L 50f| 25t HESIE Ti|AZE &
Ct. £4 EYH0| £2E Fifots A2 FE2Ec EHM A HES 90t H{ESIE HS(DDoS Y2A|)st= 20|Ct.



23 AJ: O|C{2| 0] B ST E2|A} E 2|9t ADFE A}

o T EC|Af Ed|of A2|et O|CIE|Z0|M 2| ArE Ol 282 4 ULt
o

® O|C|2|Z2| ol A|m St 0| = 2 A0 LS 22 o~ QUL
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Ea] o}
TT O b L
2= —f—%W Mz Eal(Alan Turing) 0] 193610f| HA|S JjEH o 2 AAkSHE 7| A|o] YutA
2171EE €9517| -r|°|' 712 7|1AIE Kottt R U2 AN FAHE 1 =2 32Y A
O|Lt =& Milo= & 5 UCt= AO|C},

® ASIC(Application Specific Integrated Circuit)
ANEAL EF 8o B F =0 H Sreaf| A7t ofofl 2 2 A - A48l == 7= 0IL}.




‘. M0 E2|A} E2

EmEE 2

+ 9l(leaf) =EOIM MY F|YE7} RMEI= EB] - DEE MEAS 2043 02 22
= 37 7|/ E(152A) — 87 E 0|2 = 3 ZIHE(152A1) — 57| LE O|&

= A123L
= A123M
= A123N

o O|E2E2 Radix Ec|S Hael HETHEC|A ER| {L2F Ar85I0 &4 =S0M =52
2|50l 4 EFE£l0] A= HIO|EIE 2otE



O|HE|Z2| HEWEC|AF ELY

Q o|C2|S0f|A AHE El= HET|EC|AF EL|
® State EZ|: HLA|A SZRH A SF7A| ‘&= 2= A-E Q| &EHC|0|E] 22
® Transactions E2|: sli| 52| Efi M HH X F
® Receipts E2|: A 22| 7| F+F E A&

Block header

aaaaaaaaaaaaaaaaaaaaaaaaaa

beneficiary logsBloom difficulty extraData

stateRoot transactionsRoot receiptsRoot

bhe bod bod

0 S5 °Cl= HEWEZ|AF EC|2] £FE LE A4S 7L JUS

* £ : https://hersheythings.xyz/entry/ethtereumstructure



HEL| E2|AF EL|

® 7:"10-I %_ﬁ: OI'Q' H *I-EH E"OIE—-IOI EE—I PREVHASH | | STATE_ ROOT | | TIMESTAMP NUMBER | PREVHASH | | STATE_ROOT

/ \ A WA

FZE M2p7HH AEo|E{of H2 / T\ AN

= SENC[O]E]: nonce, balance, codeHash ~ /T\ /\ /
storageRoot

= UTXO 7|dte] H|E T Olx} Eta|

OIEIEI%OHMh AZ2| SEIHIOIE S
3] OHT} EBjMAM 0| 7|22
O

MM

NONCE BALANCE CODEHASH STORAGE_ROOT

VAR
AV\VANEE

=

CODE

o
A
Tai

s
i o

=3
=]

AN

89125124 2025125

* %] : https://medium.com/tomak/2-0|C{2|22-0{EH|-525t=7t-b0c90b3eb850



Ethereum Modified Merkle-Paricia-Trie System

An inferpretation of the Elhrr:l'um Project 'r'n:ll-.:f'n' F‘_.‘I.i!.‘r
Hash function: it
el Simplified World State, o
KECCAK256 () ,
Keys Values _
a|7|1|1]3]|5|5 45.0 ETH

World State Trie

a|7|7|d[3]3]7 1.00 WEI
ROOT: Extension HNHode i

https://i.stack.imgur.com/YZGxe.png

prefix | shared nibble(s) next node |le—— [2]7[F[9]|3[6]5 1.1ETH
0 a’l * al7l7!d|3]9]|7]| 0.12ETH
ot
BEranch Node
0|1(2|3|4|5|6|7|8|9|a|b|lc|d|el|f]| value
" 1 ~
Leaf Node Extension Node Leaf Node
prefix | key-end value prefix shared nibble(s) next node prefix | key-end value
2 1355 |[45.0ETH 0 d3 y 2 9365 | 1.1ETH
Prefixes

0 - Extension Node, B:ancﬁ Node

en :ﬂgi:i:: ::::1“ 0|1|2|3|4|5|6|7|8|9|a|b|lc|d|el|f]| value

odd number of nibbles, P

2 - Leaf Node, even ’

number of nibbles o= = = = = = g = = = = = = = = = I

30 - Leaf Node, odd Leaf Node I Leaf Node |

number of nibbles ; ! I - = . .

O = 1%t nibble prefix | key-end | value ||| prefix | key-end | value I * E£2{: https://ethereum.stackexchange.com/questions/6415/eli5-

1 nibble = 4 bits 30 7 1.00WEI : 30 7 0.12ETH I how-does-a-merkle-patricia-trie-tree-work

|

! I
! I




Transactions, Receipts HEIH EZ|AF EZ]

A Transactions HZI} E2|AF E2| (TransactionsRoot): EEiZ2{M 3 2{A5HH ZF S
A
® =SE0|AM 2 EEHMMO| =M E LIEHH= A2l TransactionindexE 22 AR
® SHH ZHE|H HZAL|Z] 1=

[ Receipts HZI{ E2|AF E2] (ReceiptsRoot): ZF Efi /40| Aol

S =

® TransactionindexE A2 2 AI25}HH, SHH 2| E|H HZA L] 2]

® A0 EA A= AHE

« E3fA L=|o|k| 2] AlSH
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20t} Sy 2
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’. LHO| = R (1/2)

o O|CE|E2 O =SS0 0= 2F (152 7))

22 U0|E = 25 S20| LO|E + 54 H0|E 2 2+ HO|E B8 2t

| B

= 110 =d (20 — 34 0| = tHoIA| 25
* Ifd 220 — d &X0f| H|Zj[st0] B2 S=2| 0] = HL} 2F 0.0500M 4.8% ot et



‘. LEO|E 22 (2/2)

o 1027} £2(17 ~ 18 A2)0ict 0| = S Zo| 264 7|5t 34202 27}
22 U5 = BB B20| LO|E + 53 L0|E 2 3t + 0|5 ZE+ 2

o 20171 108 162 SEEIE Esfl 437004 S2 0|4 HAZ S 50|C{0fA 30|02
12|32 Ho| =5 Huto

=
o 0| FREIO R 2|FSF 2| 22 A|=l0]| X2 £|A] LA SIEEXI S Sall FE

O L= = o
MNZtE =S



0 HIEDQI BOHAOHY 2| 222 MAsHs O[C2IZ (152 7)) olAls S=3ol0
22, 2I17HE A3 W > Y2222 27|5/0] 7|2 22

d H{EZQI: 27| Alof| HAHZFO| OfL|2} 20| 7} Z1 A1 /HEH
d o|2|E: 27| Alof| 7}4F w2 ALt M El A2 E ME
— Chain_Path (¥4HF Z10[): A_Path(100,140) vs B_Path(80,150)
 H|EFQI0A= B_Path Z{EH
- o2 = 0lM= A_Path ZHEH

* £ : https://hersheythings.xyz/entry/ethtereumstructure
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* £ : https://hersheythings.xyz/entry/ethtereumstructure



" O|Ci2|=22} H|EX I H|W | https://btc.com/ (2021.10.6)

o|C|2|= H|EZQI

= 4zY 2015.7.30 2009.1.3
sAl gk SHA-3 AI€2| Keccak-256 SHA-256
AlE 4] Z4AZH(2.02 A 2ZYH) A SH

7|12 H4H(2020) 2ETH 6.25 BTC
=S| AL M| 22|-5tE WA (ASICS 02 -2) Ao USAUA (ASICE 212)
227 |= At UTXO tte|
o A =AIZH 15X 102
LHO| = REZT| Ojfed (2F 15=) 2016 S5 (24 25)
S Al 696.8 TH/s 150.5 EH/s
== T 13,365,562 703,831
Hat ¢ 9,673¥ 3,241 &
24A| 2 2 F4 508,496 1,019,882




o ANIE A|2F= C|¥ (DApp: Decentralized Application) H O =2 TI0] AtE
5| S

o 0|C2|E2 FA7|=E 20| ADIEA|Y ZEE A2 CoF mo|M 20| =gt & Solidity=
A0EA 2| T2 2 10| 2 22| AHE
contract game {
struct gamelnfo { 50 4B 03 04 OA 00
address from; #m}el 00 00 00 00 00 00 HY 3 .’(ﬂ.’
address to; 6C 32 30 31 33 30
Uin.t256. an?ount; 04 OA 00 00 00 0O
} St”.n.g.t'me’ 00 00 00 00 00 00 22 2zt
Solidity 2 HIO|E ZE 20 HAE
(ADLE ) ADLEH|OF2 EVMOlIA 413
o A Zujoj t2t 321 LIF0| == ADEAY
- &7A= EOA A|E & Ar8sl allF A Rl0| U= ADIEA| == — A ol iR 22IS

(=
o
=
MAIE Sofl A0rEA 20| ME
o
(=

A
L
AY ADLEA 22 AIY Zafofl met ZH7IAof|A A2 = 32 S5




|2 AIOIE

o LM AMO|E (https://www.stateofthedapps.com)
o A MA| DApp2l & 80%7t O|C{2|= SHE 7|8t

STME%:E{MFFS Home AllDApps Rankings  Stafs (Q Discover awesome DApps... )

Platform

Total Daily active users 2

Ethereum 2,866
EOS 331 44 44k
TRON 85 252k

O,

“ABG

0
8,

&

OpenSea
Peer-to-peer marketplace for scarce digital gog

Tether
Digital money for a digital age

Oasis
Where you can borrow Dai against your collater

Chainlink
Your smart contracts connected to real world di

Uniswap
Protocol for automated token exchange

Decentraland
A virtual world run on open standards

PLATFORM

CATEGORY

101.22k (Ethereum

*)

Choose a platform

All platforms
Ethereum
Klaytn
EOS
Steem
Hive

POA

xDai

Neo

Obyte
0OST

Loom
GoChain
Blockstack
TRON
ICON
NEAR

BsC

Choose a category

All categories
Games
Gambling
Finance
Social
Exchanges
Development
Media
Marketplaces
Wallet
Governance
Security
Property
Storage
Identity
Energy
Health

Insurance

£4] 1 https://www.stateofthedapps.com/, 2021.10.8



OlE el = HENA (1/2)
0 02|22 ADLE HEUES HBsH HIEST0|% HHEE
~ QUAS MAIEA, HOIYT9t 22 FEUSHI S (DeFi) ol hEED

— SE4|Q HERHAQI CIMEZHEL} NFT AH2lj&21 OpenSeae 0| 2| 7|kt

QO 2415 71A 2 BI171A| & TS U= O|Cle| = e 7|
@ OQUEZHEI AISol= ZR2AYO = 7H“*7~f7f A HHI* S
@ AlEet MH|A SUE CIMEZTHE | IS 3lH| MANAS E5
@ MANAS B2 W EA= 2oLt CHE Yool 2 Wekolid HF > RLIAE0 7 MANAS
ETHE gt .

* £2]: https://www.blockmedia.co.kr/archives/176953

[LHpe



O|C2|= HEHAI(2/2)

O HMEA SSAH AN 22t AR, =t § 2E AHdhs 72iE = US
® el +rRE MAL SHAL U0 E HElj7L 7ksotH, SHE= WAl 21 TfddES e

A OlS
T AN

e A E A [SNK] (Synthetix Network Token) AlA 2= Hel 4 2+

7 (¥ -3.08%) MNFbE (772])
$ 9.83USD $ 1,721, 719,379 USD
FF 11,762 KRW ¥ 208019 TE632F KRW

Q AolE3: zglQlo| 2 Z2 H|0|E|E EZ5 4|20 5510 H&E 715 dES 22 Qlu} CiA|
ol
TA|= Hal= dehel 714 2B S DA A M HeEot 4F5E 42 A=E2 2 FAfstA| ¢

O A 212 3 [LUNK Chainlink) AlLM 2E 24 242

7k (v -4.27%) MZHE (1790)
S 2818 UsD S 11,998,467,136 USD
FF 31,326 KRW ¥ 14735719 3041 8 KR

* £2{:2021.10.11, https://www.coindalin.com/



UTXO 7|4te] | EZ 015t 23] 0| |2 20IAE Al S| AE|H|0|E S Z5{51m Aokut E 2

O|CIZ|Z0IA AL
Eg|7} ULt

(0: N Mo ZE

Lh_

= H3I| E2|AF E2|0| = State E2|, Transaction E2| 12|11 Receipts

171 {15t sl AlZk= Alehe i OfCE Cl|O]E] 2U0j|A] 128HI0|ES 642] &=L.
== S A[A|240] OfL{2| M| o|A] HIOJES 210 2= Z0|Ct.

OlE2|E2 =52l S=(271) Mol 718 B2 AH0| 4= B2 S 7a d=EE MESIHH,
H ERQI9| FR0jl= HibFo] ofL|et 20|t 21 A|2lS JdE=iiC}.



1. o|Ci2|Z2| SAEAo et 28 S S8 AS 12N L.
M o

Rl
03
o
<2
32

1) 0|C2]|- 22 Radix E2|S HISH
2) AE 345 0|85l HEHC|OE| 2] EB| = A=
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