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Node Aoo:ls ?

» Node ﬁanauv‘vamas’r‘iﬁéaus‘au?umso‘olﬁuqouaoﬁaqauu Blockchain tWaolWu Decentralization (ADWNSIYAUY) TAUN
Blockchain Uu @ réaiBundnoenvolds “Distributed Ledger”

+ goduou Node unfiv:goiwu Decentralization (A2 WNSs:DNwAUE) WU Blockchain Uu @ ua:o:&vencdonsunsnunsvkso
Jawoudoyauu Blockchain

REACHABLE BITCOIN NODES

* _s _* * _* _s Updated: Mon Oct 9 11:17:22 2023 +07
16494 NODES
> ? % R e Qe
¢ o Top 10 countries with their respective number of 0 y @ @ @

* reachable nodes are as follows @ @ @ @ 8 Ea o 5
’ 3 ¢
\ RANK COUNTRY NODES ERE ] & @ é

1 n/a 10507 (63.70%)

United States 6 (9.25%) e ‘é @ @ @ ﬁa
>, 2 ey 240 (.54% ‘ EENE
fﬂ ,A France 416 (2.52%)

ﬁd My . Netherlands 328 (1.99%)

F ,* _rﬁ 3 ] Canada 260 (1.56%)

Finland 229 (1.39%)

United Kingdom 178 (1.08%)
Map shows concentration of reachable Bitcoin nodes found in countries around the world. m
Russian Federation 168 (1.02%)

zerland 147 (0.89%)
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| 3.1 i;:annmvuinAadnuov Blockchain
Node Aoo:ls ?

 —
« Node vov Cryptocurrency Uuudvugnoonuildrainkalgds:inn ua:o:0dod-18s Auancionuly
* POW (Proof of Work - Bitcoin)
o Full Node : SatfiudiayaauulGuuav Blockchain wu Bitcoin
o Miner Node : Saifiudoyaauuléuuaw Blockchain ua:wnsoumsugodutwoasudoyaua:wy Block Wi dingaune Blockchain
o Light Node (SPV Client) : SatiudaatweouAuvaou IWolKlUlS Requirement tuns Run Node Aunoutduly

uazawisamicoy
1,664 transactions

20252226b4046201540e3ca3a22122c6ea0ci8be34653705¢4 2023-10-09 18:03

Transaction 2daac6da...f28¢c872d Coinbase (Newly Generated Coins) 38XnPvu9PmONFUIWOUPXU ] YbWI 1waSMerl 6.33995443

Amount 0.00154362 OP_RETURN 1r7XUNQSZORE xVxiT 0.00000000

Fee 80,838 st $22.24 OP_RETURN COREIub atmOEEEYZ [-Efirss 0.00000000
Fee rate 1.49

Virtual size 54.25
Audit status  [Msteh 6.33995443 01

OP_RETURN RSXBLOCK:@EW%])Q 7<\% Wi 0.00000000

2023-10-09 18:03

23.99990300 14p i 0.00038536
22.19300000 1Kr6QSydwIbFQ i P U 1g 46.30533985
0.11430421

46.30572521 81¢

\ kx‘*. .
R o — — —_ —
¥ N

4
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Miner Aoo:ls ?
| E—

+ Miner AonouWalapSAWENEIULLLIUKIU Consensus IWaIJURRTASUKINAESUUNYS uazdugugsnssufsadiugutu Mempool
1W"g Blockchain tu Block tialu

« Watassnssudu war Miner Node o:0msdaidovssnssuchv a wadulstu Mempool vovauvuao:dndumsrissnssi

Ademsssuldisugonou DInduAsslamuadu
+ Miner D:ugvduniiuaiy Consensus Machanism twarigsusua:ldsurkthiasuunydiu Mempool uavwua:dodoyann a oo

W80 Node Ans:oraddnuagsaulaniathluussatdu Block uavs:uu Blockchain fioldumisgiugussnssy

~4.32 28644

EREIE]

4085 EHfs ‘ s = SO ERE I E @gg,e

L |
Oct 9, 2023
Difficulty: 57,321,508,229,258.04
Hashrate: 419,233,592,545,482,800,000 H/s
® Hashrate (MA): 422,138,898,777,098,160,000 H/s
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Miner Aoo:ls ?
 — |

« tu Consensus Proof of Work uov Bitcoin sar Miner o:riymis Hash (SHA-256) wa:11 Nonce twWatkasvanuhi Difficulty rinua
+ Togladsudd nn Block o:0 Miner Asu:anuain Blocktime rhkuals lago:ansadsuiasuldau Difficulty voos:uu
Wold Miner Aausnsu:msuvdulddio Miner duo:rihimsasuunudlagdnvdvoin Mempool vovwua:dodoyann a 9e1o TUgo
Node Ans:oeddniuagsaulaniathluussaidu Block tjuavs:uu Blockchain fioldumsgugussnssu
Miner Awsu:msudodunvacdamaaso:asu Block Reward (s1v3a) Taguuvilbuaovasudio Block Subsidy ua: Fees

WiovoinmsugvduRgouINtudoguu Sulddnissouduwaldu Mining Pools twalomatumsiasu Block Reward Aundu

Block Header
A Small Change Can Make a Big Difference -
Miners Validates the Selected
Hash Value (Output) Transactions and Computes the Block

Mempool
8dcda305d32bab8f4581d8 Transactions Sent to the Mempool P!

244eaafb256927c4f488559
2b1d00c984c052214ea

6a88ae8152eaa0445¢5f50 Block Added
851007b9af58039e7¢3103
6dadd6e03ad4dd33e7609 r

Client A Transaction
History

SHA-256

SHA-256
Client A

Transactions Dropped and Funds Returned
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| 3.1 i;rannmvoinatdnuov Blockchain

Consensus Aoo:ls ?
| — |

+ Consensus A938AIBIUNMSWHLIUAUYDY Miner tWomuu: ua:lasuanstumsasudoyacivo a tu Mempool
ua:ussouwuidu Block thiigds:uu Blockchain Taog Consensus Uudnainkate wu Proof of Work ua: Proof of Stake
« Consensus agdutwatdunalnkantumsriouuao Blockchain UavnulitkbtasautadanswiAuwtionudu ua:rtkluansasus
ua:Toudgno:uasuunyBla dalunalndhAcuRrhtiiia Decentralization ua: Security v Blockchain
« Bitcoin Wvu Proof of Work 1u Consensus tuutu:A Ethereum 3 Proof of Stake 1u Consensus
Proof of Work:

Miners’ computing power determines the block creation Block Creation Probability Valdators’ proportion of stake determines the block creation

bility. obabil
Anew block is created RS probability.

6
b4 and added to the
Minu ‘ Miner blockchain network. Miners solve a complex mathematical problem, and Winner Selection The consensus algorithm selects a winner validator based on
@ whosoever solves the problem first is the winner. their stake size.

@ ¥ e The winner miner is in terms of Reward Winner get in terms of
7 SN I coins for successfully creating a new block | on successfully creating a new block
(1} ® CE’ o) sssssss |

A y The low transaction speed of 64 transactions per second Transaction Speed [ lehgo'ri:’h EapsacioniSresdoli{00.000 kabschons PerRE Y

@ @ @? Low energy efficiency. Energy Efficiency Relatively higher energy efficiency.
Miner " Miner

fees

W ded and get
a 3.";;2'5,’3&'2 ';::'w u,,:k 2 Costly as specialized equipment are required. Cost Less costly as no specialized equipment is required

s Offers more reliability as secunty is proven L Reliability Since consensus algorithm is new, so relatively unreliable.
ace Begins
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Consensus Aoo:ls ?

+ Consensus WUU Proof of Work (Bitcoin) ﬁamsﬁ'r]n a Miner o:Govrmisdu Nonce WWalhlusouriu Data ¢ @ tu
Mempool udthiuxiums Hash doe Algorithm SHA-256 ouwadwrioonuitiaun3n Difficulty Arhkuald cu adu

« Mminwaawrimsguoannliigndoo Miner du a fio:rhmsduluidos @ wgonunn a Miner saulan

« MmnNWadwrioanuIgndoo Miner Uu a drrmsasUunyBua:wu Block whgs:uu Blockchain ua: Miner 3u a fio:kgams
wivduwaluudoducatu Block da a WWunu

Block B, Block B,
«. = Hash of Block 8,'s Header Nonce N, = Hash of Block B,’s Header Nonce N, M -

Transaction Ty, Transaction Ty, Transaction T, Transaction T,

Every node starts proof-of-work Node 1 creates new block 8}

Create a new
block Nonce N, = “7C 4D DB 29" — Hash of B,’s header 8E 32... 10 9A FE 1C”, Failed (time =

Nonce N, = “7C 4D DB 30" —* Hash of B,’s head B3 DC... 94 29 AB BS”, Failed (time =
Nonce N, = “7C 4D DB 31" —* Hash of B,’s header = “00 00 4F 65 ... 2F ED 31 09", Succeeded (time =

Nonce N, = “61 0A 3F 3A” —* Hash of B,’s header = €708 C9...3D F1 A2 F9”, Failed (time =
Nonce N, = “61 0A 3F 38” —* Hash of B,’s header = “2A £E9 84 66 ... 91 B4 58 CE”, Failed (time =
Stopped after identifying that Node 1 has completed proof-of-work at time =

Nonce N, = “99 06 10 13” —* Hash of B,’s header = F 26 D9 ... 39 F5 C1 0B, Failed (time =
Nonce N, = “99 06 10 14” —* Hash of B,’s header = €09 05 ... 25 3E AA CF”, Failed (time =
Stopped after identifying that Node 1 has completed proof-of-work at time =
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| 32 1:annotnAdAuaY Blockchain asuf 2 <\\> b|tk b

AYCHATD M
Tokenomics uov Bitcoin

« Bitcoin o:dovidmsoanuuu Tokenomics AdGWatkanwsarhkthfuav Salability across Space, Scale, Time Tdiuagvd dvddrydio
msAdUAL Supply ua: Inflation Rate vovIK3sny ua:nsoonuuunalntiasauAsulWatRlLdovIMSsIUEasutUavulousla a @_stumena
AWALTDUDY Bitcoin Aodioomstkauisatduldno Medium of Exchange Rdua:tdu Store of Value TddvnovAadnia
mstdu Store of Value Addud:awisawoisaunldoin Inflation Rate ua: Stock to Flow Ratio (Existing Supply / New Production)
novAd Supply Inflation Rate coUAtaasUs:LU 2%

Bitcoin I Inflation Rate cioUUs:utu 18% ua:o:ikdatWev 0.88% tums Halving ASonA 4

Tonnes % Bitcoin S2F Cross Asset Model (S2FX)
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

0

-500

2010 2013 2 2019

@ Mine production — Y-0-y % chg (rhs)
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| 32 dnmoinAtAuDY Blockchain aoun 2 & bitkub

ACAD
Tokenomics uov Bitcoin

I
* Tokenomics uov Bitcoin Qnﬂjuqudovhawac’iohén a wu Limited Supply, Halving, Transaction Fees, Automatic Difficulty
Adjustment
Bitcoin I Limited Supply aq’ﬁ 21,000,000 Bitcoin wa:vaidms Halving nn @ 210,000 Blocks (Us:uneu 4 U) (Woaa Block
Subsidy ava3onido Walk Bitcoin JdasimsiwoRanavluidos a lasmanIosudaamiul s1a Bitcoin :gouinwaRsrtkkman
Miner auisauwyvdunuladolu

« Wyoousn Bitcoin Aol Block Subsidy Agotwatdu Incentive tifia Miner $1usuuInua:as1onduudounsvlRfus:uU

Bitcoin Inflation vs. Time
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Public Key ua: Private Key Aoo:ls ?

| ——
* Private Key ua: Public Key AadoudAtytumisrissnssuciio @ uu Bitcoin Wiuns:uoums Asymetric Cryptography
* Private Key W3sulalauntyuodunionBisiwadugunouilduduavtussnssiuciio @ , Public Key wW3sulaboulauunys
+ Private Key ua: Public Key 9:Qnasodos Application Wallet cho a Tag o:3uoinmsgdu Private Key TasdaowidulUldogi
10777 ua:thluaso Public Key wiu ECDSA #oliawnsarhnmsusundudoukdvld ua:onndufio:mwiuns:udoumscio a nanatdu
Address (KvV19coMSIS

Wif private key transaction

©5d21325838b71647

e 7715bc06c! ©5d21325838b71647 2
et 90€7715bc06¢1098510ce3ca - a

5457922
Address : Bob

Bitcoin ID

Private key (priv) 1FQehcXEHEQDI7IPZMbSAKIZIL.
ViTUHSXV

6eabdb18663ae766a6721bde94154
01e3d252b61f701957a8427b39%al4
1cbf a Base58

9e0acc742ad14371777
Public key = priv.G 1de94be593116df28c86d

RIPEMD160
Private key : Bob @w»
04418061267e47b387a¢63 Yy
567adbf6c98a3ble7183e6 €c8519751966115054002242
b900e28913d180ef13d13d7 bc260b4ase653bet3dd2a16329
09766¢b467876d3241c1db9deb 7219cdb7c40a0e
1feadcc1868528bact281coe191c SHA256

e65ce86ab Alice o:Toutduli Bob 10 BTC
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| 3.2 tor:annmvoitnAaltnuov Blockchain cioun 2
Public Key ua: Private Key Aoo:ls ?

I
« FIBvIEWNSOND:0A Private Key Aldmundooms wa:lusndudoodnis KYC ta a Sorhikdaow Privacy gouin uaztovoinuda:au
D1PUMSIBVIU Private Key d9huduuin dvidmsAaAu Seed i’]uz‘iolu§aulaGauwaoqmuDtv“\}anawua:oanciamsi&mu (BIP-32) n3o13ann
Hierarchical-deterministic (HD) wallet

« mstdvu Hierarchical-deterministic (HD) 1Ju Format n3ooadhenndvimsweuunuitdu BIP-39 (Mnemonic Pharses) r‘ih?mu?uUDQUu

STAGE 2

The 256 bit binary Master seed

Left 256 bits

Mnemonic Word
Seed Phrases
(BIP39)
v Simplifies backup
Hierarchical process (24
Deterministic (HD) words instead of
Wallets (BIP32) 256 Os and 1s)
v Removes the
Random Wallets need to
with random remember every
private keys account’s private
key

Right 256 bits

X - ’
B N — b
¥ N *
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| 32 1EnMoINATAYDY Blockchain aoun 2 &

asumsrhviuwughuuav Bitcoin

- cbandaice
v-.“l}&élS . 916 both have
_—

ADDRESSES

Al 1///
N
= (REATING
ANEW
ADDRESS

~
—

= L
//,\\\

SUBMITTING Ty
A PAYMENT

Public Key Cryptography 101

/(N

7 \\\ » ‘
E Vj . :

VERIFYING
TRANSACTION

TRANSACTION
VERIFIED

bitkub:

ACADEMY
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| 3.3 @wwasuudL Blockchain
ADIUAIUISOIUNISSDVSURIBVIUEIATYDEND(S

I
« Urunntudovuav Scalability uu Blockchain duiiaduuiaghodattion iovoindosiianvlasoasio
« (Wovon Blocksize yov Bitcoin Guduuaweoua 1 Mb / Block (10 Minute) Borhtkauisarhssnssulddiiauin auundoumsi
Blockchain utuhisua:A Fees Agounoutldudoyritumsrigsnssu
« 1@ou August yavl 2017 Bitcoin 1dMs Upgrade AtiaoinAuikusouniuvavikawsu Node Aonmisdwinsa Segwit

(Segregated Witness) Wunsawinsanyou3ow Scalability vov Bitcoin Tatus:aunv (approx. 1,500 to 2,000 transactions)

Cryptocurrencies Transaction Speeds Compared to Visa & Paypal

SQ9

SCHV o
@@g GO @Eﬁé

2PBY

PayPol

OO ripple 193
VISA 1,500

24,000

Map shows concentration of reachable Bitcoin nodes found in countries around the world. m (*) Ethereum 2.0 claims to deliver 100,000 tps

e0g  ohHa
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| 3.3 @WwrasuudY Blockchain
ADIAWISOIUNISSDVSURIBVIUAIATYDEIVIS

« AcuMstdvIuRLaNchoUDEVSaIPUYDY Bitcoin ua: Ethereum Bomvivuav Ethreum duo:dumsidoiutusUuuuuoo Smart
Contract Boo:duunaitnedninssnssunoluuu Bitcoin N @ ua:Unyntuidovuav Scalability Atduloumiliseduoo Ethereum wunu
« moWvyoy Ethereum fius:aulourm Network ulduuazdowatkrAisssulliou (Fees) ej\)ﬁuauwawmsnfﬁmuﬁaluldlduﬁu Tagtuyool

2022 ATRAUINIELIU Ethereum $hudsuun el Fees AgulUgotivifiou $200 dossnssu

2023/10/11:
Bitcoin - Avg. Transaction Fee: 2.208
Ethereum - Avg. Transaction Fee: 1.818

Avg. Transaction Fee, USD

¥ Il v
|
| l riyv!
! I
Jan 2021 Apr 2021 Jul 2021 Oct 2021 Jan 2022 Apr 2022 Jul 2022 Oct 2022 Jan 2023 Apr 2023 Jul 2023 Oct 202
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| 3.3 @WwKasuudY Blockchain <.\.
MSSDVSURIBLIU, ADIUNSDEAUE, LAADIULTIVUNSDUDVS:UU

ATCEATIDRESIMEY

I
» Blockchain Trilemma unwusAalae Vitalik Buterin AUvuantd1Ll Blockchain taRaaulongatuauuany 3 Jatldoghvauysad Ao
Scalability, Decentralization, ua: Security olagunaudsmsiaulauoy Scalability o:aounonuiu Decentralization ua: Security
« Wilowav Cryptocurrency Rasowatdu Medium of Payment Blockchain vov Bitcoin (BTC) WWrAalUR Decentraization uas
Security SortkbUryrEoo Scalability ua:Abindsnydu a wengwuud wu Bitcoin Cash Taguanniunuay Decentraization ua:

Security

The Sca|abi|ity Trilemma Table 1: Comparison of Bitcoin Private, Bitcoin, Bitcoin Cash, and Bitcoin Gold.
Bitcoin Bitcoin Cash  Bitcoin Gold
Scalability Total Supply 21 million 21 million 21 million
Privacy x x X
Block Time

“ N Block Size 1MB 8 MB i1MB

Pick one side PoW Algorithm SHA256 SHA256 Equihash

Df the tnangle Difficulty Adjustment 2 Weeks 2 Weeks Every Block

Closed Premine
Community-Driven

Security Decentralization

Governance
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| 3.3 @wwaguudv Blockchain
NSSDLSURISLIU, ADWNS:DIYAUE, UAAWUTOUNSDYUDDS:UU

P

« Bitcoin I Block Size Al&nun dodu Requirement AtpauIntumssu Node Sotddunudiuin a umssu Node dowatkidsuou
Node wnuigagsoulan ua:twua> 1l Decentralization ua: Security oo Bitcoin

« uwrudeonu Bitcoin Cash Advloo:uene Blocksize WnodduWosoosumstdoiu AftAd Requirement godutumssu Node ua:

MuWADe Decentralization ua: Security Aaatiouav
+ Wunununadu Smart Contract wu Ethreum (ETH) ua:ndu ETH Killer wu Solana (SOL), Cardano (ADA)

Avg 15969 Last 16736 nodes

Bitcoin Full Node Setup

You will need: S — . - Oct 7, 2023
| / T olPvd 5142 (30.5%)

IPv6 1062 (6.3%)

« Raspberry Pi 4 (4GB Memory, at least 32GB micro SD storage) : : « \ TRt
« Official Rpi Power brick e K = Total 16852
« Ethernet cord (optional but recommended) =

» Minimum 1TB external drive (for storing the blockchain)

Non metered internet connection
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MSSOVSURIBIU, ADIUNSIDNYAUL, LAAIULIVUNSDUDVS:UU AU 2

| —|
« moioyov Smart Contract Platform filkanmsiieanu Blockchain Trillema tusUuuuiGeanu uazdovoinAousudoauuoo Smart
Contract o:rhigwuicio @ uu Blockchain uinn3inisrhssnssutuu Medium of Payment uin Soritaiiutoumituidovuoo
Scalability aghvodaouuin a wu M Fees uu Ethereum Blockchain Atneduluiiou $200 / Transaction ugdvnaiod 2022
morvlusioARAvuRTudturIBovisoiiadu Wuwmarlusion Etheruem Killer wsu Cardano (ADA), Solana (SOL) AdotourTudoumnn
danumsiwuuuauov Block Size ua:aas:e:paida Block tWalk Process ssnssuldsoaiso

— Ethereum - Avg. Transaction Fee

Avg. Transaction Fee, USD

0.2

PETIAR |

Jan 2020 Apr 2020 Jul 2020 Oct 2020 Jan 2021 Apr 2021 Jul 2021 Oct 2021 Jan 2022 Apr 2022 Jul 2022 Oct 2022 Jan 2023 Apr 2023 Jul2023  Oct 2023

search
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 — |
« moioyov Smart Contract Platform sudu 1 oehv Ethereum i Blocksize Tastoduagi 0.184 MB tulouu laeid BlockTime wwag
A 12 53U (9.2 MB / 10 Minutes)
ETH Archive Node : Fast CPU with 4+ cores, 16 GB+ of RAM, Geth takes ~13.5 TB, and Erigon takes up ~2 TB, 25 MBit/s
bandwidth
Uouu Ethereum Gduou Full Node agjus:uncu 5,025 Node Bvdsutkedidumsidviuuu Cloud Sonaretdudniutuidavuoo

Decentralization ua: Security J1dminsaiftkusms Cloud ¢t a ikadiiadodadio vlud:aOWaNs:NUCDALLTDUSVUDVS:UUTKU

Ethereum Average Block Size Chart

6m 1y AN

Total 5,025

ub

EMY
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MISYLNIEUMSSDVSURIBOUADD:TS

| e—
+ Scalability Ao A WaIWISOluMSSDVSURIELIU dwsndaladde TPS (Transaction per Second) ua:u“JUhdo?uUtgmr“i?mJﬁaouao

Blockchain 2€10 Bitcoin ua: Ethereum tuUoduu
« Msweneutumsuene Scalability 13un31 Scaling Solution Bvo:davrhiviionainrnarstodunivlasoasiouov Blockchain As1D a Ad
o Execution Layer Scaling : msugng Scalability tud>uuavmsuUs:udanassnssuciio a
o Data Availability Scaling : msugne Scalability tudouvaomsdaliiudoya (Storage)
o Consensus Scaling : msueng Scalability tudouuoo Consensus
+ Taguntutonuud:trAotudAtyTUREduLoY Execution Layer Scaling ua: Data Availability Scaling
3 “F
n 1l

Withdraws 5 ETH
y

Deposits 5 ETH
N\ e
Shard

Monolithic Modular
Shard

Layer
1
Block

zk-rollup
Smart Contract

1
Deposits.

Submit batch + zk proof Submit batch + zk proof
< <

Prover database Tx batch Tx batch Tx batch
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» Scaling Solution BotuloauudAuwaneUKaINKarwsULUULIN @ Auanchonuua:goliddoasuAsatou
udvgogoonu 2 38Kan a AS1D A
o Layer 1 Scaling Solution (On-Chain Scaling)
= Hardfork
= New Blockchain project
= Bitcoin Segregated Witness
= Sharding
o Layer 2 Scaling Solution (Off-Chain Scaling)
State Channel
Sidechain

Witness
Data

Plasma 7 Extended Block

Rollups

Output

Va I |d ium Signatures +
Scripts Intput ( Sender )

1 BaseBlock
Input Output ( Receiver )

Legacy Block (Size 1 MB) SegWit Block ( Size 4 MB)




P

WA A" o ceode % DMAP © THAI ' ;
Weke,. = Google “.. LetsCode o) 0 AT U oumuran (o) b'tkUb

EMY
\ & ade

E2-SAMN THAILAND Tnspn1s39elutaaszuutitoAnsiSeusAysuANIS CODIN
CODING & AI ACADEMY Model of Learning Ecosystem Platform integrate g & &

(R34 MISSDVSURIBVIUDIUDUUINUYDY Blockchain aoun 1<\\> bitkub:

s A sn 2 : ACADEM
MISIWIUNISSDVSURTVIUDIUDUUINUUU On-Chain

+ Scaling Solution uuU On-chain ADMSWENYIIWLAILEIISOIUMSSDVLSURIELIUSIUDULINADEMSWCULNTASVES0UU Blockchain
1Gulaen Execution Layer ua: Data Availability godatfiuuu Chain 1Gu udoas a 1u3sco a dod
o Layer 1 Scaling Solution (On-Chain Scaling)

= Block size & Block time Adjustment (Hardfork)

Benchmark/ Ethereum Cardano Avalanche Polkadot Algorand
Coins :
/ CARDANO

Squitesh-aTG Transaction 50,000 - .
Throughput | 65,000 tps 15-30 tps 250 tps 4,500 tps 1,000 tps 1,100 tps
Transaction 0.4 ADA~ 0.001 AVAX | 0.0157 DOT
Fee =000 S $0.77 ~$0.63 ~$0.64 =002

Consensus Proof of Proof of O:robfor«f)s Proof of N;mmfat(-fzd Pure Proof
Mechanism Stake Work rooto Stake rooto of Stake
Bitcoin Gold
(87G)

= New Blockchain Project
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MSIWUMSSDOSURTTDIUSIUDULINILUU On-Chain

Witness

+ Layer 1 Scaling Solution (On-Chain Scaling) Data

/ Extended Block

o Bitcoin Segregated Witness

o Sharding | Output
Signatures +

Scripts Intput ( Sender )

1 Base Block
Input Output ( Receiver )

Legacy Block (Size 1 MB) SegWit Block ( Size 4 MB)

7, Danksharding
2

%/\ Tight Beacon & Shard Block Integration

Proposer Block

Beacon Block

g One block nov es the Beacon
Committee block and all shard blobs confirmed
by one committee Proposer Block Proposer
H
£
Beacon Block m m | Builder Block
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« Scaling Solution wuu Off-Chain Aomsuene Scalability d2amists Protocol 3u @ LIhvIUSOUAU Main Chain du a Tagluld
Samsnn a aghvaguu Main Chain Uu a WougnaUs:ansmwhkéauuviwimsriiuuu Main Chain wgoasid a Wudsdo a dod
» Layer 2 Scaling Solution (Off-Chain Scaling)
o State Channel wu Bitcoin Lightning Network
o Sidechains 1u Polygon, XDAI Primary Blockchain

o Plasma 1su OMG Network
Lightning Network

5 MainCoins sent MainCoins unlocked
Multi-signa wallets to lock-box on mainchain

|
a Lock-box for primary blockchain
y - - . | A —

Entity 2 | Requires 'n’ of ‘'m"
from entities

Payment Channel
Requires 'n' of 'm* Entity 1
signatures from entities

1
|
a Lock-box for sidechain

Layer 2 Lightning Network \ i)

§ SideCoins unlocked SideCoins locked
on Sidechain on Sidechain

. g . ; . : .

Bitcoin Blockchain
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 Layer 2 Scaling Solution (Off-Chain Scaling)
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o Rollups Ao Layer 2 Scaling Solution Admswauunua: Active Agatutoouu uuvtdudn 2 inAlulagnsid a Ao

= Optimistic Rollups 1u Optimism (OP), Arbitrum (ARB)

= Zero-Knowledge Rollups 1w5u ZKSync, Scroll

o Validium wu ImmutableX

Modular

Optimistic Rollups
OPTIMISM @

e , > i
Sidechains / N\

Co polygon /
\

\x\\\\\
\\,‘\\ B>

Plasma

LeapDAO
State Channels
™ RAIDEN

sequenced txs

sequencer l

sequencer feed
(soft guarantee)

ZK Rollups " batch and
449 zkSync compress

@ STARKWARE

Hybrid
Celer

tx | tx | tx | tx tx}

L1 chain

state
transition state

function |____—v

|

L2

settle to L1 L2

bitkub

ACADEMY
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