Foundation of Blockchain (4361603) - Summer 2025 Gujarati Solution by Milav Dabgar

ved 1(H) [3 3jel]

cdisAdHi Private key 14 Public key i dsglad i1ui.

SUIG:;
GlIGid Private Key Public Key
éq Transaction sign s2dl 412 Verification 412 Guiol
2R o 1uid] iefA Gield Al 2isiy
SId Data decrypt s2, signature Gi-1d Data encrypt s2, signature verify s2
Hifasl ssd Hilds s w0l Gigl access s3) 1S

e Private Key: 2)\d mathematical code ¥ ownership icid s2

e Public Key: vicq address %2l 6il% transaction Hisdl 2is

o 8l Private key 24idd] = Uil é4el Hi2 2p4I9d]

443l gls: "Private & Personal, Public & Posted"

yed 1(cl) [4 d1e1]
Distributed Ledger 4 [da1ddi 24edl.

¥dIGi:

Distributed Ledger »i database © < il ¥2U1A A4 €@l disiHi aduidg iy ©.

Yy dgiell:

qael
Decentralized
Synchronized
Transparent

Immutable

sisld:
[

qeid

sig vis control point 2l
6i¢ll copies updated 28 &
Gi¢ll participants i 215 ©

Addlge] cedig el
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Participant 1 Participant 2

~—_.

Participant 3

—

Distributed Ledger

Synchronized Copy Synchronized Copy

Synchronized Copy

e glAEL Intermediaries HIGiE s, trust dgiR, fraud A1

* SIM: 6iel participants Ui records -l identical copies ¢ia

H43] 2ls: "Distributed = [Geii[&d yer 1H14"

ved 1(s) [7 3yel]

Blockchain caivwiiRid s2i. Blockchain 4l 2if@saidi 44 HaiciAidi geid s2i.

¥YdIGL:

Blockchain «1vail: Transaction records giddl blocks A1 chain % cryptography diuzl4 sisiidl i,

dil@seld siwes:
&iol
Finance
Healthcare
Supply Chain
Real Estate

Voting

HATEINI sies:

dhaseld

Cryptocurrency, payments
Patient records

Product tracking

Property records

Digital elections
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yaiel AU

Scalability ellM] transaction processing
Energy Usage ag electricity auliel
Complexity Users Hi2 244 Hosd
Regulation SIYEISIY AHuwed|

Storage geidi data size Hl aM

difE2su2 vigld:

Hash Block

Block

Hash Block

Hash Block

Hash

e Rail: Cryptographic linking 2l tampering Yesd
* uRelRldI: ¢1¢l transactions network participants - £uii2

43 2ls: "Blocks Chained = Blockchain, Apps @il = Limits geil”

yed 1(s) OR [7 d)ei]
¢sl 4ig @vii: cdisA44i CAP Theorem
FdIG:

CAP Theorem s¢ © s distributed systems i 3 properties Hiall 4 2 < simultaneously guarantee s2l 215,

CAP Components siws:

Property qeid Gelerel

Consistency 6igll nodes vid same data G144 %2214 same balance v
Availability System éH2ll response 1Y Network s€l down 4 1

Partition Tolerance Network failures ©di si4 s2 Nodes disconnect &I &di function s2

No. 3/ 41



Foundation of Blockchain (4361603) - Summer 2025 Gujarati Solution by Milav Dabgar

Blockchain Trade-offs:

Private Blockchain

Availability

dixdlas Guior:

Blockchain Type
Bitcoin
Ethereum

Private Networks

CAP Bitcoin
/
Consistency Partition Tolerance
uRie 52 I 52
Consistency + Partition Availability
Consistency + Partition Availability
Consistency + Availability Partition Tolerance

* AR: Blockchain designers A sai property sacrifice s2dl d choose s24 us

e Trade-off: Distributed networks Hi perfect systems 212is

Hu2l 2ls: "sudlz [[eM 215 -2l - 3 Hi2ll 2 % uie s2i"

yed 2() [3 dei]

GaisAddi Data Structure 44¥di.

¥dIGL:

Blockchain Data Structure transaction data &idd! linked blocks &1l ¢l €.

Block Structure sies:

Component
Block Header
Previous Hash
Merkle Root
Timestamp

Transactions

Visual Structure:

(o

4

Metadata 21ui &

Previous block i link s2
Gigl transactions Hi summary
Block s212 6i=i d-l Hif&dl

q1xdlds data/transfers
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Previous Hash

| |
| Merkle Root |
| |
| |

Timestamp

Nonce
T +
| Transactions |
| [TX1, TX2, TX3] |
S +

e Linking: €25 block previous block 4 hash diul point s2

e Integrity: ¥is block ciedigaiell 241u{l chain 22] 1

J443] gls: "Header iy ©, Transactions did s2 &"

Med 2(6l) [4 2e1]
Decentralization I g1l @] ©?

¥dIGi:

Decentralization sIJEl:

SI”AEI A4l

No Single Point of Failure s node fail &1 &di network ig 28
Censorship Resistance sig authority transactions block s3] 215 A[&
Transparency oigl participants 2Hi4 Hil&dl g4 &
Reduced Costs Intermediary fees AIGjg 211

Trust Central authority U2 trust s2dl-] %32 el

EYEARTETEN | wgf&:
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Decentralized

User

User

User

Centralized

Central

User User User

e 8l Multiple copies il data loss 125
e disalél: sigl participants 4 a4 A[ds12

o H¥GydIg: Individual failures 14 system 2s

A2l gls: "(As(~d = 251G, disallél, ucual"
ved 2(s) [7 d1e1]
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Public ¢disd ¥4 Private ¢disAd 4R dsidd S2i.

¥dIGi:

JIus duiHeil:

GlIGid

Access
Permission
Control
Speed
Security

Cost
Transparency

Gelseel

Network H1[S2suz:

Public Blockchain
Gl HI2 vieq
Permission Al %32 -2l
Decentralized

¢l (consensus ¥32)
@1l (11l validators)
Transaction fees %33
2iyel viRelRld

Bitcoin, Ethereum

Private Blockchain
Vi1 users Hi2 Hailed
Permission +1d23s
Centralized control
syl (24191 validators)
Hey (191 validators)
i) operational costs
Yuiled vizeleldl

Hyperledger, R3 Corda

Private Blockchain

Authorized User

Authorized User Authorized User

\,

—

Private Network

Public
siguel sigyel siguel
Global

Guiol SAl:

Ysie
Public

Private

 Trade-offs: Public ag security 414, Private dg control 414

NS ©

Cryptocurrencies, public records

Banking, supply chain, healthcare

e yaieail: Transparency vs. privacy -l %3[31d u2 [Hai2

443 Zls: "Public = disld, Private = ¥gRlaiq)"

Y 2(41) OR [3 dei]

Uid isld 2412 cdls A1 Core Components i deid sal.
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¥dIGi:

yul Components:

Component SIH

Blocks Transaction data store s2

Hash Functions Unique fingerprints Gi-1d

Digital Signatures Transaction authenticity verify s2
Consensus Mechanism Valid transactions u? iu[d s2
Peer-to-Peer Network Gigl participants 4 connect s2

System I[S2su2:
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Peer-to-Peer Network

Consensus

Block

Hash

Digital

Transaction Validation

Block

Blockchain

e islsel: ¢l components Hulld security HI2 SIH 2

* &g; €25 component Wi blockchain function serve s2

#4u3 gls: "Blocks ¢i-id, Hash uss, Signatures 3j2(&id s2"
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Med 2(cl) OR [4 3]el]
Permissioned blockchain 4 caivaifRid s2i 314 [Ao1ddi 44¥di.
¥UIGI:

Permissioned Blockchain caiwii: 2id] blockchain i participation Hi2 network administrators uiieil 2uw
permission %32 ¢i.

daieli siwes:

qael el

Access Control $sd approved users % join s3] 2is
Validation Rights yaieail41 nodes % transactions validate s?
Governance Central authority network manage s2
Privacy Transaction details private si¢f 25

Permission 2d-2i:

Network
Full Access Read/Write Access Read Only Access No
A v A 4 v
Blocks validate s? Transactions submit 3| $5d data ¢ Network @il blocked

e SIRIEL: 6idd? privacy, regulatory compliance, %sul processing

o JIRSIYEL Y decentralized, administrators U2 trust AH1des

443 Zls: "Permission = Participation HI2 +g3]"

yed 2(s) OR [7 OJEI]
Sidechain 4 2ifgiwdHi 44Adi.
FAIGI:

Sidechain caivil: Main blockchain 218 connected 4@21 blockchain < chains 42l asset transfer s2di-] yfde
I,

Sidechain 2AIlS2sz:
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Sidechain 1 —_—

Main Chain “«—> Sidechain 2 —

Sidechain 3 e

SI”AEI VA4 daell:

GlIGId SIAE

Scalability Main chain i load &21s
Experimentation 41 features ¥j2(eid ?ld test s2
Specialization U1 use cases Hi2 optimized
Interoperability 21@21 A@21 blockchains 4 connect s2

Transfer Process:

q:m;-i Sa1

1. Lock Main chain 4R assets lock sz

2. Proof Cryptographic proof generate s2I2

3. Release Sidechain U2 equivalent assets release s2I2
4. Use Sidechain u? assets Guidl 213

5. Return Assets Uil dldd] HI2 reverse process

dixdlas Gelsrel:
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Sidechain éq

Lightning Network syl Bitcoin payments
Plasma Ethereum scaling
Liquid Bitcoin trading

e j2a&il: Secure main chain 212l connection #1nd
e ddRisdl: €25 sidechain A1 4@ rules ¢ld 215

e ddlddi: Blockchain ecosystem [dadRel Hi2

J4u2 2ls: "Side ¢l S2, Main s1:1d"

yed 3(H) [3 d1el]
Consensus Mechanism 4 civiRid s2i 4 siguel vis4 [do1ddiR 4Hdi.

¥AdIGi:

Consensus Mechanism caiuil: ¥is protocol ¥ Widzl s2 5 ¢i¢ll network participants blockchain -l current
state UR 2iHd <.

Proof of Work (PoW) a14%l:

Component SIH

Mining %24 mathematical puzzles solve s2q
Competition Miners a2l uddi solve s2dl-] augi
Verification Network solution verify s2

Reward Winner A cryptocurrency reward 4o

PoW Process:
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New

Miners Collect Transactions

Create Block

Solve Mathematical

First Solution

Block Added to Chain

Miner Gets Reward

e &l Computational work il tampering Higj 6i

e Gels2el: Bitcoin Proof of Work consensus diu2

#4u2l Zls: "Consensus = aMI= g, Work = ¥)d"

yed 3(6l) [4 d1el]
calisAdHi Forking 211 HI2 %331 &? cdlisAHi [dfde usiI Forks <l 21€] ci-idi.

¥dIGL:
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Forking $H %32l:

siRel &g
Upgrades Blockchain Hi 4di features add s2dl
Bug Fixes Security vulnerabilities y&Rdl
Rule Changes Consensus rules modify s2dI
Community Disagreement Consensus - 41 12 split sdl
Forks 1 UsIRl:
Fork Type qeid Compatibility
Soft Fork Rules tight s2 Backward compatible
Hard Fork Rules 2iyel cied Backward compatible H2il
Accidental Fork 221l split HIUIRAI resolve 21
Contentious Fork Community disagreement siyH] split
Fork [Gasyiaigseld:
Original
Block
Soft Fork - Tighter Rules Hard Fork - New Rules
¥l nodes ¢ sIH %I nodes reject A1

e AAR: Forks 2l dl cryptocurrencies il 215

e GelsRell: Bitcoin Cash (hard fork), Ethereum updates (soft forks)
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Hu2l 2ls: "Fork = cifdw1 [Gseul, Rules s1ndi”

yed 3(s) [7 oyel]
Bitcoin Mining 2] ©? Bitcoin Mining i si4s1%, Ye5dl 4 siRA€II [dei [dardalR sendi.
FdIGi:

Bitcoin Mining caivll: Computational puzzles solve s2l4 Bitcoin blockchain Hi 4di transactions add s2d ]
Ulsal,

Mining Process:

wig (521 (A1l

1. Collection Pending transactions cidll 24| Mempool Hieil

2. Block Creation Adi block Gi-19d] Transactions 4IHd 24|
3. Puzzle Solving 1Yl nonce 2lied] Trial and error

4. Verification Network solution check s2 Block validate s2

5. Addition Chain i block add s2di s12M] record

6. Reward Miner 4 Bitcoin o) $laHi 6.25 BTC

Mining Workflow:

Pending

Miners

Create Block Header

Guess Nonce

7N
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Difficulty Adjustment:

GliGid
Target Time
Adjustment Period

Auto-Regulation

[0Yd

4

Mining I SIAEL

v

Calculate Hash Al

Hash < Target?

k-'il

Broadcast

Network Validates

Block Added +

ugld

£2s block H12 10 Mfd2

€35 2016 blocks (~2 18di(Sa1)
Blocks 23sul 14 di g2

Consistent block time @049
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SIJAEI qeid

Financial Reward Successful mining 412 Bitcoin sHidaq
Network Security d¢, miners = d¢f secure network
Transaction Processing Bitcoin transfers 2is ci-14q
Decentralization Central authority 1 %32 42l

* Energy: Mining Hi Higuii electricity %32
e Competition: ag miners 18 difficulty el

e Hardware: Specialized ASIC miners aiieil siigiu

443l gls: "Mining = Y1, Math, Maintenance"

ya- 3(1) OR [3 dei]
Soft fork ¥4 Hard fork i dsidd 11ui.

¥YdIGL:

Fork uiiyeil:

GlIGid Soft Fork Hard Fork

Compatibility Backward compatible Backward compatible eil
Rules Rules dg 2fuid Gi-1d Rules 2iyel ied

Node Updates %1 nodes HI2 ds(cs ol nodes HI2 s2(BAId

Chain Split si2] split il siaH] split s3] 215

Consensus Implement s29 420 Majority agreement %3zl
Gels2eli SegWit (Bitcoin) Bitcoin Cash, Ethereum Classic

[Gosgna 2%g1d:
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Original Blockchain

Fork Point
. ™
Soft Fork - 2uid Rules Hard Fork - 44
%1 nodes &% valid %I nodes
2is % chain Gl A2

e %iuH: Hard forks community split 52l 215 244 competing currencies ci-id] 215

o &l Soft forks 1414 d ¥y=(&id w4 el disruptive

HH3l 2ls: "Soft = I [€211, Hard = Hi2l dslad"

Med 3(6l) OR [4 3]el]

calisAdHl gl Finality di of Hecd 2

SdIGH:

Finality c1uail: 2is dIR transaction confirm &g 21211 ussl d reverse s alter - &g 215 d-l 2122].

Hédd Siws:
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GliGid Hed

Trust Users 4 [d1d s transactions sial ©

Business Use Companies completed transactions U2 ciRifl 3l 215
Legal Certainty Courts blockchain records enforce s3] 215
Settlement Financial institutions payments clear s3l 215

Finality 1 usIi:

USIR qeid A4

Probabilistic A4 2118l g certain Gid Bitcoin: ~1 sdls
Absolute d2d guarantee sedls private chains
Economic Reversal Hl [S4d vt gg1R Network uHiel [dfdg

Finality Process:

Transaction Submitted First Multiple Probabilistic Practical

e Bitcoin: 6 confirmations 1M1= 2d final 2111
e Ethereum: Proof of Stake 12 2ssul finality d2s ‘xg',

e ussI?: Speed ¥4 security 42 g

Hu2l 2ls: "Final = 42l Hi2, Hecdypl = I + GedIy”

yed 3(s) OR [7 ]el]

caisAHi 51% attack 2j H? ¢sui audi.
FdIG:

51% Attack calvl: 12 sig ¥is entity network -1 50% @il ag mining power 212id validators - control s2 4
blockchain manipulate s?l 2is.

Attack ugld:
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waig Attacker -l [S1

1. Control >50% mining power ﬁmqgj,
2. Double Spend 3\ chain Gi-19d]

3. Execute dicil chain release s2d

4. Profit Coins & di2 spend s2d

Attack [dasyuidig3el:

Honest Chain

Y

Network 42 dominance

Alternative history dIR sdl

Network fake version accept s2

Victims viiail 4izl

Attacker's Secret Chain

Block

Block
Block Block
Honest Chain ©Is]
QIs’ Attacks:
Attack Type qeid

Double Spending
Transaction Reversal
Mining Monopoly

Censorship

cAld1 ugldai:

~

Block N'+2 - dicil Chain

Network Attacker -1 Chain
Accept s2

M4 coins i di2 spend s2d

Confirmed transactions cancel s2dl

cile miners 4 siM block s2q

Wiy transactions prevent s=d|
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ugld 5dl 2d uee 52

Decentralization Mining gl participants Hi dduq
High Hash Rate Attack 4 economically 12153 Gi-1dq
Proof of Stake Attackers I staked coins 24144
Monitoring Suspicious mining activity detect sdl

diadlas Gelsreli:

Blockchain Rald

Bitcoin s€l asy attack -eil i
Ethereum Classic geil auid attack i

A1l Altcoins Low hash rate il a¢j vulnerable

e [8ud: 4w networks uR attack Acid Higj
o 2liy: Attacks dMI=4 2ld 2ssu2il detect 21

e Recovery: Networks countermeasures implement s3l 215

Hu2 2ls: "51% = cigudl- cienieil, Control = sidled”

yed 4(H) [3 d1el]
(GG usi2-1 Hyperledger Wigs2ai deid s-l.

¥AdIGi:

Hyperledger Project Types:

Project éq Use Case

Fabric Modular blockchain platform Enterprise applications
Sawtooth Scalable blockchain suite Supply chain, loT

Iroha Mobile-focused blockchain Identity management
Indy Digital identity platform Self-sovereign identity
Besu Ethereum-compatible client Public/private Ethereum
Burrow Smart contract platform Permissioned networks

Project ddils2el:
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—

_—

E—

I
— I T

e gis: Enterprise ¥4 business blockchain solutions

e Open Source: G4l projects YsdHi Guacy

"u2l gls: "Hyper = High Performance, Ledger = Large Enterprise"

yed 4(6l) [4 o]

Blockchain 14 Bitcoin i dsidd i1ul.

¥AdIGi:

JIus quiHeil:

GliGid
Qv

wHgsizl

(Y]

4

Applications
ddfRisdi

S

_I3AId

Aciy emgsf?l:

Blockchain

Technology/Platform

@Jlus concept

Record keeping system

gl industries

Customize s3l 2151

gLl contributors

Bitcoin

Digital Currency
Specific application
Peer-to-peer payments
Yuwd financial

Fixed protocol

Satoshi Nakamoto

Concept 14 12l [dsai 2009 Hi launch

Blockchain Technology

—

~

Bitcoin Cryptocurrency

Ethereum

Supply Chain Healthcare

=

<

Digital

Store of

Yy dsladi:
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adf Blockchain Bitcoin

UsIR Infrastructure Application
GuidI clefde Sl $5d currency
§25I1Ri ciedl 21s1 Protocol fixed

* JHI4dI: Blockchain g-22-2 %9, Bitcoin email %4

e [defad: Bitcoin 4 blockchain wigfA, uel blockchain 4 Bitcoin ¥33] 42l

q443l 2ls: "Blockchain = [Gi[cSo1 adis, Bitcoin = w1y g2"

Med 4(s) [7 2[el]
ésl Hig avii: Merkle Tree
¥UIGI:

Merkle Tree calwl: Binary tree structure <Hi €25 leaf transaction hash €2iid 214 €2s internal node d-i
children i hash &rid.

Structure ¥4 Components:

Component qeid

Leaf Nodes Individual transaction hashes
Internal Nodes 6i child nodes 1 hash

Root Hash Uil tree i single hash

Path Leaf 2il root &I route

Merkle Tree iis/d:

Root Hash
/ \
Hash AB Hash CD
/ \ / \
Hash A Hash B Hash C Hash D

TX A TX B TX C TX D

Gligsiy ulsal:
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wig

SIJAEl siwes:

SIAE
Efficiency
Security
Scalability

Storage

EX]

€25 transaction 4 A3 AA31 hash s2q
Hashes 4 pair s2l4 together hash s2d
Single root ¥l pairing g 21uig

Block header Hi root hash store s2di

AHydl

oial data download sai go12 2ssul verification
sigfuel change ¢2d detect &1

Verification time constant 2¢

Block header Hi ssd root hash %32l

Verification Process:
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Transaction to

|

Get Merkle Path

|

Hash with Sibling

|

Compute Path to

|

Compare with Stored Root

él

|

Al

'

Valid Transaction

Invalid Transaction

diadlas Guaior:
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Use Case Application

Bitcoin Transaction verification
Git Version control

IPFS Distributed storage
Certificate Transparency SSL certificate logs

\

e 2liasdi: Ralph Merkle (1988) A1 M uzell
e siRlgiMdI: O(log n) complexity a1l verification

* 28l siduel transaction 12l ©s©1s sd2il root hash cied i

q4u2l 2ls: "Merkle = gl Hulld s, Tree = [Guadla"

ya- 4(1) OR [3 del]
Hash pointer [del 2sui ui s21 214 Merkle tree Hi ddi Guaidl 5d] dd a1 .

¥YdIGL:

Hash Pointer caivl: Data structure i data - location 244 d data i cryptographic hash cid i,

Components:
Component &g
Pointer Data sui stored € d 6idid
Hash Data ciedii 42l d Ailcid s2
Combination Data A integrity check 12l link s2
Merkle Tree di Hash Pointer:
Root Hash Pointer
/ \
Hash Ptr AB Hash Ptr CD
/ \ / \
Hash A Hash B Hash C Hash D
| | | |
TX A TX B TX C TX D

Merkle Tree Hi GuidI:
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Level Hash Pointer Function

Leaf Level Transaction - point s2, transaction hash €21
Internal Nodes Children  point s2, combined hash &Rid
Root Tree structure 4 point s2, overall hash ¢2id

e Verification: Tree structure Hi siguwl change detect s3l 2is

e Navigation: Tree structure -l siigi traversal Hi2

442l 2ls: "Hash Pointer = 2214 + Verification"

yed 4(ci) OR [4 del]

cdisA4Hi Hashing 2] ©? Bitcoin i d 5dl 2ld Guaiail §?

¥dIGL:

Hashing caiwii: Mathematical function % input data A fixed-size characters i string Hi convert s2.

Hashing Properties:

Property geid

Deterministic M4 input $Hell AHI4 output 414

Fixed Size Output éxell 2MI- length (SHA-256 Hi2 256 bits)
Avalanche Effect AI4I input change = 2iyel »1@21 output
One-way Original input ellgdl Hi2 reverse s3] 2isid 2l
Collision Resistant 2MI- output AHIudi 6l inputs 2ligg AHeid Yesd

Bitcoin Hi GuaidI:

Use Case &g

Block Linking €25 block Hi previous block 4i hash ¢l
Mining Difficulty requirement yI s2di hash eligidi
Transaction IDs £2s transaction H12 unique identifier
Merkle Root Block Hi oi¢ll transactions -1 summary
Addresses Public keys Hieil Bitcoin addresses ci-1dd|

Hashing Process:
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e Algorithm: Bitcoin SHA-256 hashing dIu2
e &l Blockchain 4 tamper-evident ci-id

o sRRigiHdl: Compute i verify 524 2ssul

"u2l gls: "Hash = Fingerprint, Bitcoin = Hashing u2 11¢13d"

yed 4(s) OR [7 d)ei]

Classic Byzantine generals problem 14 Practical Byzantine Fault Tolerance A [do1ddi2 2udi.
SdIG:

Byzantine Generals Problem: Distributed systems i unreliable participants 212 consensus achieve s2di]
classic computer science dHI.

M1 Scenario:

Element qeid
Generals Network nodes €2Iid
City System state €2Iid
Attack Plan Consensus decision €2Iid
Traitors Malicious/faulty nodes €elid
Communication Nodes gl messages
HHUI [Gasyrdigsel:
General A - General B - Traitor General C - Honest General D - Honest

— s S ]

3/4 Vote: Attack to A, Retreat to

Vote: City Under Siege c Vote: Vote:

Practical Byzantine Fault Tolerance (pBFT):
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pBFT Algorithm I deissiii:

dGissi (Sa1

<q
Pre-prepare Leader proposal broadcast s2 Consensus round 213 s2dii
Prepare Nodes validate s2 44 agreement broadcast s2 Gigl4 proposal euisq
Commit Nodes decision u2 commit s2 Consensus finalize s:q
pBFT Process Flow:
Client Primary Node Backup Node 1 Backup Node 2
Request
>
Pre-prepare
Pre-prepare
>
Prepare
>
Prepare
< p
Commit
>
Commit
«
Repl
< y
Client Primary Node Backup Node 1 Backup Node 2
Fault Tolerance:
GlIGid &Hdl
Maximum Faulty Nodes 1/3 el faulty nodes ied s3l eis
Network Requirement Synchronous 4&idi partially synchronous
Message Complexity £25 consensus Hi2 O(n2) messages
Finality ded finality Ho)

Applications:
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System Guid|

Hyperledger Fabric Consensus mechanism
Tendermint Byzantine fault tolerant consensus
Zilliqa Practical Byzantine fault tolerance

* g€l syl finality, permissioned networks Hi2 /13

e Haigl: Giul communication overhead, 12l 2ld scale s2 il

43l gls: "Byzantine = viRici A[aidI, pBFT = widelRs Gsd"

Med 5(4) [3 a1el]
calisAdHi cryptocurrency wallets -l A1€] Gididi 44 44,
¥YJIGL:

Cryptocurrency Wallet ysi?i:

Wallet Type qeid Security Level
Hardware Wallet Keys store s2dl physical device u{ai Gl
Software Wallet Computer/phone u? application HeY 2l Givil
Paper Wallet s1o10 U2 wyiRidl keys Gl (y=(&id 2d stored sid di)
Web Wallet Online wallet service HeJY
Brain Wallet e il keys (cilag
Storage ugldil:
ugld Accessibility Security
Hot Wallet évell online 48l security
Cold Wallet Offline storage ag) security
Wallet siui:

Cryptocurrency Wallet

— — e —

Private Keys Store 52 Addresses Generate 52 Transactions Sign 52 Balances Check 52

Crypto Send/Receive

* Hu YEi: Wallets coins store s2dl -2il, coins access s:di] keys store s2
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e Backup: 421l wallet seed phrase i backup 21uidi

43 gls: "Wallet = Key Keeper, Coin Container il

yed 5(c1) [4 d1e1]
ERC-20 2iSI SIJAEI VA JIRGIAEI @I,
BAIGI:

ERC-20 Token cIwi: Ethereum blockchain u? tokens Gididdi Hi24i standard protocol.

SIYEL
SI”AEI die
Standardization iell tokens AHIH 2ld SIH 52
Interoperability ciell Ethereum wallets a1l compatible
Easy Development 491 tokens 6id194d| 0
Wide Support Exchanges i services gl21 support
Smart Contract Integration DeFi protocols 12l interact s3] 215
JIRSGIAEL:
JlRSIAEI EYIESST]
Gas Fees Network congestion £2[9i14 Hiell transactions
Scalability Ethereum - transaction throughput gl Hifed
Security Risks Smart contract bugs @il token loss
Centralization gell tokens 4 centralized control
Environmental Impact Gl energy consumption

Auell siwes:

GliGid SIJAEI J1RSIAEI

Adoption Glelol adlsiR Market oversaturation
Development CRICEIREG] Scam tokens Gi419d] YRl 420
Functionality Standard features 4ifgd customization

e GuaidI: Cryptocurrency tokens cididdl Hi2 aleil disfia standard
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e Gelseli: USDT, LINK, UNI 4 ERC-20 tokens €

43l gls: "ERC-20 = Easy 44 Expensive"

yed 5(s) [7 2yel]
dApps i Guidl 21 HI2 1A §? dApps I SIAE] Vi JIRSIAEI AU,

%¥dIGi:
dApps <aval: Decentralized Applications % blockchain networks U2 central authority d212 run 2.

dApps Guaial gdilsel:

qoi Gelezel &g

DeFi Uniswap, Compound Financial services

Gaming CryptoKitties, Axie Infinity Blockchain games

Social Media Steemit, Minds Censorship-resistant platforms
Marketplaces OpenSea, Rarible NFT trading

Governance Aragon, DAOstack Decentralized organizations
Storage Filecoin, Storj Distributed file storage

dApp HIlS2su::
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Frontend - User Interface Traditional
Web3 Connection Central
Smart Contracts Central Database

Blockchain Network

Distributed Storage

SIAEI:
SIJAEI qei
Censorship Resistance sig ¥is control point il
Transparency Code 14 data publicly verifiable
Global Access [daai24i restrictions 4212 Gudce
No Downtime gl nodes Hi distributed
User Ownership Users uldidI data 244 assets control s2
Trustless Intermediaries u? trust s2di] %32 il
dlRgIAEL
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JlRSIAEI

Poor User Experience
Scalability Issues

High Costs

Technical Complexity
Regulatory Uncertainty
Energy Consumption

Immutable Bugs
Development ussiRi:

UssiR

Gas Optimization
Security Auditing
User Onboarding

Scalability Solutions
disfia dApp Platforms:

Platform

Ethereum

Binance Smart Chain
Polygon

Solana

qeid

»l2d interfaces, €I transactions
wifed transaction throughput
£2s interaction 412 gas fees
Non-technical users Hi2 yesd
vy siyelsly [Rald

Glul environmental impact

Smart contract errors d3digal fix 4 s3l 21s1

AR

Transaction costs minimize s2d| s
Hacks 42siddl 412 %33

Mainstream users is¥d Hesd

Layer 2 42idi alternative chains g

aaeli

il ag 2211, 22l ag fees
ies] fees, ag centralized
Ethereum Layer 2, 235yl 244 a2

Gl throughput, 49 ecosystem

o aildw: ciddR user experience 4 Aig] costs d2s ¥q

o udiger: ¢ yel early stage el syl gell =g

4u2l gls: "dApps = Decentralized uel yesd"

Wed 5() OR [3 yei]
Tokenized 14 token less cdisd4 [Ga1ddi2 4H4l.

¥dIGi:
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Tokenized Blockchain:

dael qeid

JIw] Native cryptocurrency token g+l blockchain

Token ég Network participation incentivize s2di

Gelerell Bitcoin (BTC), Ethereum (ETH)

sy Transaction fees ¥sddl, miners/validators 4 reward 3{1vd|

Token-less Blockchain:

dael geid

QI Native cryptocurrency d2i2- blockchain
Access Permission-based participation
Gelseli Hyperledger Fabric, R3 Corda

SIH Record keeping, process automation

Auiveil siwes:

GliGid Tokenized Token-less
Incentive Model Economic rewards Permission-based
Access Tokens ¢l di sigue Restricted access
Governance Token holder voting Centralized control
Use Case Public networks Private/enterprise
Security Economic game theory Traditional security

AIE25AUR dsludi:

No. 35/ 41



Foundation of Blockchain (4361603) - Summer 2025 Gujarati Solution by Milav Dabgar

Token-less Tokenized Blockchain
Permission System Token
Authorized Miners/Validators
Secure Network Secure Network
Private Access Public Access

e yaiedil: Public participation %ig/4 5 private control d-i u? [Hef?

e 2-s:Hi2idi214] public blockchains tokenized, HiziaioiH] private token-less

Hu3l 2ls: "Token = Public Participation, Token-less = Private Permission"

yad 5() OR [4 de]
Hyperledger -1 SIAEI V4 JIRSIAEI AUl
SdIGI:

Hyperledger «vil: Enterprise-grade blockchain solutions develop s2di Hi24 open-source collaborative
framework.

SIAEL:
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SIAEI

Enterprise Focus
Modular Architecture
Privacy

Performance
Governance

No Cryptocurrency

Permissioned Network
JIRSIUEL

JlRSIAEI
Centralization
Complexity
Limited Adoption
Vendor Lock-in
Scalability

No Token Economy

aeid

Business use cases HI2 design

%32 YMILI components customize s3l 2isi
Confidential transactions 2Is

Gl transaction throughput

Professional development standards
Regulatory crypto issues 210

siel participate s?l 215 d- control

qeid

Public blockchains s2di i€ decentralized
Implement s2di Hi2 technical expertise %33
Ethereum s2di I ecosystem

Specific technology providers u2 [Haizd

¢y yel s2dls scaling challenges

Crypto incentives leverage s3| 2isid il

Hyperledger Projects a_uiimeil:

Project
Fabric
Sawtooth

Iroha

Use Case did3dl:

ellsdxii
Mature, flexible
Scalable

Simple, mobile-friendly
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3 S dligel -ail

Supply chain tracking Public cryptocurrencies
Healthcare records iyl decentralized systems
Banking consortiums High-frequency trading
Government systems Anonymous transactions

e dg: Hi2l enterprises 44 consortiums

e Jui2: Linux Foundation gl2I backed

4u3l 2ls: "Hyperledger = High Performance, Low Publicity"

yed 5(s) OR [7 q;m]
Smart contract 24%1di. Smart contract -l [dfde JiR@ESal-4 duil.
FdIGI:

Smart Contract <Ivl: Self-executing contracts -1 terms &l code Hi @uiRidl ¢l 44 blockchain u?
YA enforce 23,

Yy @giel:
qael qeid
Automated Conditions Y2l 21121 IR AIUIAIM execute
Immutable Deployment ugsl ciedl 2isig il
Transparent Code publicly visible
Trustless Intermediaries 1 %32 eil
Deterministic M4 input éHell AHI4 output

Smart Contract Workflow:
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Contract Created

Blockchain uz2 Deployed

Conditions

Conditions Met?

k-‘il '-II\

Contract Executes Monitoring

Automatic

Industry uHiei Applications:
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Industry Application SIJAE

Finance Automated loans, insurance claims syl processing, Aisl costs

Real Estate Property transfers, rental agreements sis gi21sd, instant settlements

Supply Chain Product tracking, quality assurance ulRef2ldl, automated compliance
Healthcare Patient consent, insurance claims Privacy protection, automated payouts
Entertainment Royalty distribution, content licensing Fair payment, transparent accounting
Gaming In-game assets, tournaments True ownership, automated prizes

w1y Smart Contract Gels:eli:

Application Function Platform
Uniswap Automated token trading Ethereum
Compound Lending 24 borrowing Ethereum
CryptoKitties Digital pet ownership Ethereum
Chainlink Oracle data feeds Multiple platforms
Aave Flash loans Ethereum

Development Platforms:

Platform Language daieli

Ethereum Solidity el mature ecosystem

Binance Smart Chain Solidity 29l fees, 23sul

Cardano Plutus Academic approach

Solana Rust High performance
SIJAEI:

SIAE Traditional Contract Smart Contract

Speed [tai 2l v18a1(Sal Mzl ol sais]

Cost @il legal fees il gas fees

Trust Intermediaries %37l Trustless execution

Accuracy Human error 2is Coded precision
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yalelAl:
yaiel qeid
Code Bugs Errors @l financial loss
Oracle Problem Real-world data Hnddi-] yesd]
Immutability Deployment ugsl fix s2q yesd
Gas Costs Congested networks U2 Higj
Legal Status vyw regulatory framework
didlds vi42:
&iol uRadd
DeFi Smart contracts Hi $100+ billion locked
NFTs 491 digital ownership models
DAOs Decentralized governance systems
Insurance Parametric insurance products

e aildr: 0T, Al 44 traditional business systems 12l integration

e [dsi1d: ag user-friendly development tools d2s %

442l gls: "Smart Contract = Self-executing, ¥HAI1 ¢d 52"
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