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Chapter 1

Introduction

An Add-on Course on Block chain Technology was organized from 4th March 2023
to 8th March 2023. It was a S-day hybrid training program consisting of 2 days
online and 3 days offline, and on the last day students got an opportunity to implement
simple blockchain projects. The primary objective of this program was to make the
Students familiar with the basics and recent advancement in Block-chain technology.
Sessions were carefully designed to cover a lot of practical applications including
industrial case studies and real-time applications. The training program was attended
by 54 participants from Final year computer science and engineering. The speakers
from both renowned industry and academia background shared their knowledge and
experiences with participants.

On Day 1 (4th March): Session 1 on “Introduction to block chain” was delivered
by Dr Jubilant J Kizhakkethottam (Professor, Department of computer science and
engineering, Saintgits College of Engineering Pathamuttam). Session covered the
BlockChain Technology History Process Lifecycle and its architecture along with its
applications and challenges. The next session was delivered on the topic “Public-Key
Cryptography, Hashing, Block, Markle Tree”. The expert for the session was Mr.
Thomas Joseph . He discussed the fundamentals of cryptographic hash functions and

the basic structure of Markle Tree In his session, he also discussed various open-source
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CHAPTER I. INTRODUCTION

On Day 2 (5th March): First session was taken by Ms. Liz George She briefly
explained different Tiers of Blockchuin Technology and also discussed various aspects
of blockchain technology like Public Blockchain, Private Blockchain, Semi-Private
Blockehain and Sidechains. Session 2 was taken up by Dr Jubilant J Kizhakkethottam:
he explained the concepts behind Bitcoin and Ethercum. He further introduced
Smart Contracts, Consensus Model and Incentive Model- Metamask He concluded
the session with various research areas in the field of block chain

On Day 3 (6th March): Session 1 & 2 addressed “Smart Contract Programming
and Deployment of Ethereum Blockchain”. The lecture was delivered by Dr Jubilant
] Kizhakkethottam. He gave an overview on Solidity and further explained the
applications and challenges of a smart contract,

On Day 4 (7th March): Session | & 2 addressed Building Dapp with Solidity The
lecture was delivered by Mr. Hari M. He discussed the need for decentralization and
compared BlockChain technology with distributed Ledger Technology. He concluded
the session with various tools, libraries and frameworks that can be used to build
decentralized applications with solidity.

On Day 5 (8th March): Session | was a project development session where
students developed simple blockchain related projects. Session 2 was taken up by

Mr Tibin He explained about the various career opportunities in the blockchain sector.
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Chapter 2

Syllabus

Course Description

This course provides a broad overview of the essential concepts of blockchain
technology by initially exploring the Bitcoin protocol followed by the Ethereum

protocol to lay the foundation necessary for developing applications and programming.

Course Objective

1. To demonstrate a comprehensive understanding of the history, types, and

applications of Blockchain technology
2. To acquire knowledge about cryptography and consensus algorithms,

3. To familiarize students with Bitcoin protocol followed by the Ethereum protocol

to lay the foundation necessary for developing applications and programming

4. Students should be able to learn about different types of blockchain

Course Outcomes (CO)

1. Contentedly discuss and describe the history, types and applications of Blockchain
2. Gains familiarity with eryptography and Consensus algorithms.

3. Understand how Blockchain systems (mainly Bitcoin and Em:ﬁ%ngCN)Verified
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CHAPTER 2. SYLLABUS |

4. Design, build, and deploy smart contracts and distributed applications

COs | PO1 | PO2 | PO3 | PO4 | POs | PO | PO7 | POS | PO9 | POI10 | PO1T | PO
COl1 3 - = . _i - . ‘ | 1 L
CO2| 3 3 . - | 3 - 3 |_=_ j i
el s 2] o0 -1 zh-[2135]as 1
CO4 | 3 3 = * [ 3 > - I = 3 i
SYLLABUS:
Unit | Details Hours
: Introduction to block chain — History, Evolution and Definition, ;‘uhliu-Kry 4
Cryptography, Hashing, Block, Markle Tree
Tiers of Blockchain Technology- Blockchain 1.0, Blockchain 2.{if Blockchain
2 3.0, Types of Blockchain-Public Blockchain, Private Blockchain, Semi- | 6
Private Blockchain, Sidechains.
Bitcoin Blockchain- Structure, Operations, Features, Consensus Mmlul,-
3 Incentive Model Ethereum Blockchain- Smart Contracts, Ethereum Structure, | 6
Operations, Consensus Model, Incentive Model- Metamask
Smart contract development- Introduction to development with Solidity,
4 Development environments 8
Decentralized applications (Dapps)- Smart Contract Creation, Front-End
5 Creation, Connecting Smart Contract with Front-End Application, Deploying | 6
Dapp, Validation, And Testing of Dapp.
SignatuErcl\/I>Verified
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CHAPTER 2. SYLLABUS i

Evaluation

Students are required to complete a project, based on which work marks are
awarded
Max : 50 marks
The Passing marks required are 50%

Distribution of marks for the Project is as follows:
1 Project Design : 20 Marks
11 Implementation : 20 Marks
il Report : 10 Marks
Books:

1. Kirankalyan Kulkarni, Essentials of Bitcoin and Blockchain, Packt Publishing.
2. Anshul Kaushik, Block Chain Crypto Currencies, Khanna Publishing House.
3. Tiana Laurence, Blockchain for Dummies, 2nd Edition 2019, John Wiley Sons,

4. Mastering Blockchain: Deeper insights into decentralization, cryptography,

Bitcoin,and popular Blockchain frameworks by Imran Bashir, Packt Publishing
(2017)

5. Online Resources:

e hitps://nptel.ac.in/courses/106105184/
e https://swayam.gov.in/nd1_ noc20._cs01/preview

« ETHEREUM: A SECURE DECENTRALISED GENERALISED TRANS-
ACTION LEDGER EIP-150 REVISION DR. GAVIN WOOD FOUNDER,
ETHEREUM ETHCORE GAVIN@ETHCORE.IO
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Chapter 3

Certificate
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Chapter 4

List of Students Enrolled
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Chapter 6

Course End Survey

Level of knowledge gained from this training program to understand blockchain

fundamentals to solve complex engineering problems:

@ Excellent
@® Very good
& Good

@ Satisfactory
@ FPoor

The level of Identify, formulate. review research literature, and analyze complex

engineering problems reaching substantiated conclusions using first PrajgHatere Not Verified
"
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CHAPTER 6. COURSE END SURVEY 14

mathematics, natural sciences, and engineering sciences:

- @ Excellent
vh & ® Vvery good
- ® Good

:ﬁ =2 @ Satisfactory
_ A’F @ Foor

The level of knowledge gained from this training program to create, select and apply

,F.

modern engineering and IT tools, including forecasting and modeling, technologies
and resources suilable for complex engineering operations by understanding the

constraints;

@ E:xcellent
@ Very good
@® Good

@ Satisfactory
® Foor
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CHAPTER 6. COURSE END SURVEY 1

The Trainine . ;
Training Program helps to understand the impact of the professional engineering
soluti b it :
lutions in societal and environmental contexts. and demonstrate the knowledge of,

and need for sustainable development.

@ Excellent
@ Very good
@ Good

@ Satisfactory
@ FPoor

The Training Program helps to apply ethical principles and commit to professional

ethics and responsibilities and norms of the engineering practice.

@ Excellent
@ Very good
& Good

@ Satisfactory
@ Foor
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CHAPTE
HAPTER 6. COURSE END SURVEY 6

Th s :
¢ Training Program helps to function effectively as an individual, and as a

member ader in div . e
or leader in diverse teams, and in multidisciplinary settings.

@ Excellent
@ Very good
® Good

@ Satisfactory
@® Foor
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CH
APTER 6. COURSE END SURVEY i

Level - : :
of demonstmung knowledge and understanding of Engineering and manage-

ment princi b ) : .
P ples, as a member and apply them in own work, Leader in a team, managing

i B —

—

—

projects and in multidisciplinary environments:

@ Excellent
@ Very good
® Good
@ Satisfactory
@ Poor
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Chapter 7

Attainment

7.1 PO Attainment

PO ATTAINMENT
Batch : 2019-2023 CSE A

Year of study: 2021-2022

Name of the Subject with code: ADCSTOL-BLOCKCHAIN TECHNOLOGY
Name of the Staff: RIJIN 1K

co LEVEL POl PO2 PO3 PO4 PO5 PO&
co1 a 3 = =
CcO 2 3 3 3 5 = 3
co3 3 3 3 - . 3
co4 3 3 3 = 3
PO POl PO2 PO3 PO4 POS PO6
ATTAINED 3 3 = - 1 5
POT PO8 PO2 POLD FOL1 PD12 PSOL Bs02
- = ) - 3 =
= a - 3
3 - 3 - -
PO7 FO8 PO3 FO10 FOLL PO12 PFS01 PS02
= - 3 - 3 - - -
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CHAPTER 7. ATTAINMENT

7.2 CO Attainment

CO ATTAINMENT
Indirect
Attainment
Course Direct (Course End co
Outcome Project Attainment Survey) Attainment
Co1 3 3 3 3
co2 3 3 3 3
co3 3 3 3 3
co4 k| 3 3 3
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Evaluation Rubrics

Project Design : 20 Marks

[No

| Parameters Mark | Poor Fair Very Good Outstanding
I | Provides a thorough and | 5 The discussion is | The discussion covers | The discussion | The  discussion s
well-organized discussion incomplete and | the history, types, and provides a | exceptional,
| B the history, types, and disorganized, and | applications of thorough  and | demonstrating
: applications of blockchain kl::_}-' concepts are blockchain technology, WE"-t?Igﬂl‘llle.‘d mastery ol the topie

technology missing or but lai_:ks Idepth or OVerview of the | The - content i
inaccurate. The | organization. Some history, types, | sophisticated,

[CO1] history, types, important concepts may | and applications | nuanced, and
and applications | be unclear or of blockchain | presented — in @
of blockchain inaccurate, and the technology. compelling  manner,
technology are discussion may not flow | Concepts  are | with detmled
not logically(2 — 3 Marks) |accurate  and | examples andl
well-explained or clearly insightful — analysis
connected, and explained, and | The history, types,
the discussion the discussion | and applications ol
lacks coherence. flows logically | blockchain
(0 — 1 Marks) and technology are

coherently(4 thoroughly  explored
Marks) and well-integrated.(5
Marks)
L
2 |Provides a clear and |5 The description | The description | The description | The description s
accurate description of is inaccurate or ?mvidt:slscrmc accurate | is mostly | highly accurate, cl_t:ur,
I atid unclear, contains | information but also | accurate  and | and comprehensive,

SEYPWSTSERY : significant errors | includes some | provides a clear | providing an in-depth

consensus algorithms or  omissions, | inaccuracies or |and  thorough | and sophisticated

[CO 2] and/or does not | inconsistencies, or may | explanation of | understanding ol
provide a basic [be too general or | cryptography cryptography and
understanding of | incomplete to fully |and consensus | consensus algorithms,
cryptography and | understand algorithms, and demonstrating o
CONSensus cryptography and | demonstrating a | deep expertise in the
algorithms.(0 — | | consensus algonithms.(2 | good subject matter.(5
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Marks) — 3 Marks) understanding Marks)
of the concepts
and their
applications. (4
Marks)

Provides a clear and |5 The description | The description | The description | The description
accurate  description of provided is | provided is somewhat | provided is | provided is not only
how blockchain systems, vague, clear and accurate, but | clear and | clear ond  accurite
such as Bitcoin and incomplete, or | it la-::kst detail or is accurate, and | but also goes above
B R il inaccurate. The | overly simplified. The | includes enough | and  beyond by

' reader would not | reader would gain a | detail to give | providing  additional
’!) gain a clear | basic understanding of | the reader a | insights, examples, o
%3] understanding of | how blockchain | comprehensive | context that enhance
how blockchain | systems work, but may | understanding | the reader’s
systems  work | still have some | of how | understanding.  The
from reading this | questions or | blockchain reader would feel not
description.(0 — | | misunderstandings.(2 — | systems  work, | only  confident  but
Marks) 3 Marks) The reader [ also  engaged  and
would feel | interested in the topic
confident in | after  reading  this
their description.(5 Marks)
understanding
of this topic
after  reading
this
description.(4
Marks)
Successfully designs and | 5 The individual | The individual has | The individual | The individual has
'gilds a smart contract or has not | some basic knowledge | has a  good deTun;alrat;:d
buted application dc?um;u*atcd _thc of blockchain understandmgt exceptiona
b : ability to design | technology and has |of blockchain | knowledge and
using a  blockchain or build a smart | attempted to design and | technology and | expertise in
platform, such Bs contract or | build a smart contract | has successfully | blockchain
Ethereum distributed or distributed | designed  and | technology and has
[CO 4] application using | application using a |built a smart | designed and built o
a blockchain | blockchain  platform | contract or | highly complex smart
platform such as | such as  Ethercum. | distributed contract or distributed
Ethereum(0 — 1 | However, the outcome | application application using @
Marks) of the project is not | using a | blockchain  platform
very impressive, with | blockchain such as Ethercum.
several errors and bugs, | platform such as | The project functions
and the project may not | Ethereum. The | flawlessly, with no
function as intended.(2 | project works as | errors or bugs, and

Ph: 0460 2212240, 2213399 E-mail:
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— 3 Marks)

intended, with
few errors or
bugs, and the
code is
well-organized
and ecasy 1w
read.(4 Marks)

the code 15 extremely
well-organized and
casy 1o understand
The mcividual has
also mplemented
innovative il
crealive  solulions 1o
challenges

encountered  dunng
the project.(5 Marks)
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Implementation : 20 Marks
No | Parameters Mark | Poor Fair Very Good Outstanding
! Demonstrates 10 The individual is unable | The individual has The indivadual | The individual bas
proficiency in using to demonstrate any some familiarity with | is proficient in | exceptional
tools and proficiency in using Solidity and Truffle, using Solidity | proficiency n using
programming Solidity and Truffle to but their proficiency is | and TrufMe to Solidity and Trufle
I lanouages, such as dcv?lup_l a smart contract | limited. They may I:.": develop smart 1o develop smart
o o ; or distributed able to perform basic | contracts or contracts or
idity and Truffle, application. They may tasks and use basic distributed distributed
to develop the smart lack basic understanding | functions, but may applications. applications, They
contract or of the tools and struggle with more They have a have a deep
distributed programming languages, | complex programming | strong understanding of
application and may not be able to concepts or features, understanding | the programming
[CO4] execute even simple They may require of the languages and
tasks without significant assistance | programming | tools, and can
assistance.(0 — 1 Marks) | or guidance from languages and | create highly
more experienced tools, and can complex functions
developers.(2 -3 create complex | and execule
Marks) functions and sophisticated tasks
execute more with-ease. They are
advanced tasks | capable of working
with case. They | independently and
are capable of | have the ability 10
working innovile and
independently | develop new
7 and require solutions beyond
minimal what is commonly
guidance or practiced.(5 Marks)
assistance.(4
Marks)
Successfully deploys | 10 The individual has not | The individual has The individual | The individual has
the smiart contract or successfully deployeda | attempted to deploy a | has successfully | not only
2 smart contract or smarl contract or deployed a successfully
o “?hu':ﬂd distributed application | distributed application | smart contract | deployed a smart
application on 4 on a blockchain on a blockchain or distributed | contract or
blockchain network, network, and does not network, but application ona | distributed
such as the Ethereum demonstrate an encountered technical | blockchain application on a
blockchain understanding of the difficulties or errors. | network, such | blockchain
(CO 4] process or technical They may have a as the Ethereum | network, but has
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requirements.(0 — 3
Marks)

basic understanding of | blockchain.

the process, but They have

require additional demonstrated o

support and guidance | strong

to successfully deploy | understanding

the contract or of the technical

application.(4 - 6 requirements

Marks) and have
executed the
deployment
process with

few ermors or
issues.(7 -9
Marks)

also demonstrated
an exceplional leve
ol expertise and
proficiency in the
process, They have
developed
innovative salution
to challenges and
have o deep
understunding of
the technical
requirements and
implications of the
deployment.(10
Marks)
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Report : 10 Marks
FN{: Parameters Mark | Poor Fair Very Good Outstanding
I The  report should | 5 The report does not The report The repord The report includes
include an introduction, include an introduction, | includes an includes a clear an engaging
background, project background, or project introduction, and concise introduction that
objective [CO1] objective, or they are so | background, and | introduction that | caplures the
2 poorly developed that project objective, | provides an reader’s attention
' they do not provide the | but they are overview of the | and provides a
reader with a clear incomplete or lack | report’s purpose | compelling
understanding of the clarity, making it | and scope. The overview of the
report's purpose and difficult for the background report's purpose
scope.(0 — 1 Marks) reader to provides relevant | and scope. The
understand the information that | background is
context and helps the reader | comprehensive,
significance of the | understand the providing the
report.(2 -3 context of the reader with all the
Marks) project, and the neCessary
project objective | information to fully
15 well-defined understand the
and aligned with | project, and the
the report's project objective iy
overall purpose.(4 | clearly defined and
Marks) aligned with the
report’s purpose (5
@ Marks)
The report should |5 The report is missing The writing style ':Fhe report The report Elli:t!l.‘dh
include project design one or more of the may be includes all expectations in all
. : required sections inconsistent or required sections | aspects, It includes
and implementation, ; : e .
. (project design and difficult to follow, | and they are all required
results and  analysis, implementation, results | and there may be complete, sections and they
conclusion and future and analysis, conclusion | some errors or detailed, and are exceptionally
work, and and future work, and inconsistencies in | well-written. The | well-written,
references.[CO 4] references) or they are the content, The | report provides a | detailed, and
incomplete and lack report may clear and insightful. The
detail. The report may provide a basic comprehensive report provides a
contain significant errors | overview of the overview of the | comprehensive and
or inconsistencies, and | project and its project design and | thorough overview
the writing style may be | results, but lacks implementation, | of the project and
blgnatuﬁg Verified
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difficult to follow.(0 -1 | depth or results and its results, and the

Marks)

analysis.(2 -

Marks)

analysis,
conclusion and
future work, and
references. The
analysis is
thoughtful and

writing style is

insightful, and the

analvsis 15
sophisticated and
nuanced. The
writing style is
engaging,
persunsive, and
demonstrates a
mastery ol the

clear and subject matter (S
engaging.(4 Marks)
Marks)

v )
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Introduction

of software application that operates on
digital ledger that records transactions
cured using cryptography and are

A blockchain dApp (decentralized appiicaﬁnn_] 551 a type
a blockchain network. A blockchain is @ distributed
across a network of computers. The transactions are se

stored in a tamper-proof and immutable manner.

they operate on a blockchain network, which is a

Da are decentralized in the sense that
o authority that controls the network or

decentralized system. This means that there is no central el :
the dapp. Instead, the network is maintained and secured by a group of users who participate in

the network through a process called consensus.

Dapps can be used for a variely of purposes, such as crealing digital currencies, managing )
supply chains, and facilitating peer-lo-peer transactions. They offer several advantages ovel
traditional centralized applications, including increased securily, transparency, and resilience.

In a blockchain dapp, the logic and data are stored on the blockchain network, rather than on a
cenlral server. This means that the dapp can operate without the need for a cenlralized
intermediary, such as a bank or a government agency. The users of the dapp can interact with
each other directly, without the need for a trusted third party.

The purpose of a DApp is to provide a decentralized, transparent, and secure way for users lo
interact with the application, without the need for a central authority or intermediary.

The main advantages of DApps are:

1. Decentralization: DApps are designed to be decentralized, which means they run on a
network of computers rather than a single server. This makes them resistant lo
censorship and tampering.
2. Transparency: The data and transactions on a DApp are transparent and publicly visible,
which creates a high degree of trust between users. )
3. Security: DApps are typically built on blockchain technology, which provides a high
degree of security against fraud, hacking, and other malicious activities.
4, Openness: DApps are open-source software, which means that anyone can review the
code and make improvements or modifications to the application.

The purpose of a DApp can vary depending on the specific application, but some common use
cases include:

1. Decentralized finance (DeFi): DApps can be used to create decentralized financial
applicafions, such as lending and borrowing platforms, decentralized exchanges, and

stablecoins.
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ement:
SUpply chain mang gement. DApps can be used to create a transparent and secure

track the movem gement system, where all parties involved in the supply chain can
ent of goods and verify their authenticity.

Social media:
a:
users h DApps can be used 4o create decentralized social media platforms, where
i ave control over their data and content.
: ming:
9: DApps can be used to create decentralized gaming platforms, where players

can fr i =3
t E_Itie In-game assetls and participate in tournaments without the need for a central
authority.

BIuckcham technology is a revolutionary technology thal has the potential to transform various
industries by creating secure, decentralized, and transparent systems. lts key features of
IIﬂEBEHt!aHzaliDn, immutability, and security make it a popular choice for various applications, and
its adoption is expecied to grow rapidly in the coming years.

Blockchain Technology

Blockchain technology is a distributed digital ledger system that is used lo record transactions
and store data in a secure and decentralized manner, It was first introduced in 2008 by a person
or group of people using the pseudonym "Satoshi Nakamoto" as the underlying technology for
the cryptocurrency Bitcoin. Since then, blockchain technology has been adopted by various
industries and has become an integral part of many innovative projects.

The concept of blockchain revolves around the idea of creating a secure and tamper-proof
digital ledger that can be accessed and verified by multiple parties, The ledger is distributed
across a network of computers, which are referred to as nodes. Each node in the network has a
copy of the ledger, and each transaction that occurs on the network is recorded on each node's
copy of the ledger.

In a blockchain, transactions are recorded in blocks, and each block is linked to the previous
block in a chronological sequence, forming a chain of blocks. This chain of blocks is known as
the blockchain. Once a block is added to the blockchain, it cannot be altered or deleted, making
the blockchain a permanent and immutable record of all transactions.

Blockchain technology uses cryptographic algorithms to ensure the integrity and security of the
data stored on the network. Each transaction is verified by multiple nodes on the network, and
once a consensus is reached, the transaction is added to the blockchain. This process is known
as "mining" and is typically carried out by specialized nodes called "miners" who are incentivized
with cryptocurrency rewards for their efforts.

The decentralization of blockchain technology ensures that there is no single point of failure,
and the network is riét controlled by any central authority. This makes the blockchain highly
resistant to hacking and cyber-attacks, as it would require an aftacker to take control of a
majority of the nodes on the network to alter the blockchain's records, Additionally, the use of
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encryption ensures that the data on the blockchain is highly secure and cannot be accessed by

unauthorized parties.
One of the key benefits of blockchain technology is thal it can be used to create trustless

systems, where parties can transact with each other without the need for intermediaries. This
has led to the development of various decentralized applications (dApps) lhal operate n::
blockchain networks, such as decentralized finance (DeFi) platforms, EUDPIY chin RanRgomet

syslems, and voting systems.

Blockchain technology can provide several benefits for task management, including:

1

Decentralization: One of the main benefits of blockchain technology for task
management is its decentralized nature. Tasks and assignments can be recorded on a
blockchain network and shared with all authorized parties in a secure and transparent
manner. This ensures that all stakeholders have access to the same information and can
track the progress of tasks in real-time, reducing the need for inlermediaries.
Transparency: The transparency of blockchain technology ensures that all task-related
data is publicly accessible and verifiable, providing a clear audit trail of task completion
and progress. This allows team members to quickly identify issues and resolve them
before they become major problems.

Immutability: The immutability of the blockchain ensures that once a task is recorded on
the network, it cannot be altered or deleted, providing a permanent record of all
completed tasks. This reduces the risk of fraudulent aclivity and ensures that all
stakeholders can trust the accuracy of the task-related data,

Smart Contracts: Smarl contracts are self-executing contracts that are encoded on a
blockchain network and automatically execute when certain conditions are met. This
technology can be used to automate task management processes, reducing the need for
human intervention and ensuring that tasks are completed on time and within budget.
Efficiency: Blockchain technology can streamline the task management process by
automating many of the manual processes involved in task management, reducing the
time and resources required to complete tasks. This can lead to increased efficiency and
productivity, allowing team members to focus on more value-added tasks.

Security: The security features of blockchain technology, such as encryption and
consensus algorithms, ensure that task-related data is secure and protected from
unauthorized access or modification. This reduces the risk of data breaches and
cyber-attacks, ensuring that all stakeholders can trust the security of the task-retated

data.

Requirements

To use a DApp, you typically need three things:
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1. A device with inter

net -
access 1o Ny access. You will need a computer or mobile device with interme!

2. A Compatible web : the decentralized network where the DApp is running
web browser qof walin:r;.er or wallet: To interact with a DApp, you will need a compatible
Wallets or browse, - E'ﬂl mmm DApp's protocol. Some DApps require specific
e exiensions to interact with them, while others can be accessed
> 9 a standard web browser.

priocurrency or tokens: Man
token in order

hold Ether (ET
or bnrrowing

y DApps require users to hold a specific cryplocurrency o
to use the application. For example, a DeFi DApp may require users 1o
H) or a stablecoin such as USDT or DAI in order to participate in lending
activities. Users may also need to pay ftransaction fees in the
Cryptocurrency or token in order to interact with the DApp.

it's impurfanl.tn note that using a DApp can somelimes be mom complex.than using a traditional
web application, as users need to take exira steps to ensure the security of their funds and data

Description of account or software
To use a decentralized application (dapp), you typically need a few things:

1. A compatible web3-enabled cryptocurrency wallet: A web3-enabled wallet allows you fo
interact with dapps on the blockchain. Examples of web3-enabled wallets include
MetaMask, Trust Wallet, and Coinbase Wallet. These wallets allow you lo securely slofe
your cryptocurrency and interact with dapps using your private key.

2. Sufficient cryptocurrency funds: Since dapps operate on a blockchain network, you
typically need to have sufficient cryptocurrency funds to pay for transaction fees and
interact with the dapp. The specific cryptocurrency required depends on the dapp and
the blockchain network it operates on.

3. Access to the dapp: You can access a dapp by typing its web address into your browser
or by finding it on a decentralized app store like State of the Dapps or Dapp.com. Once
you have accessed the dapp, you can usually connect your web3-enabled wallet and
start interacting with it.

4. Some dapps may require additional software or plugins: Depending on the dapp, you
may need to download additional software or plugins to use il. For example, some dapps
may require you to download a specific browser extension or plugin 1o enable certain
functionalities.

It's important to note that the specific requirements for using a dapp can vary depending on the
dapp and the blockchain network it operates on. Therefore, it's always a good idea to research
the specific requirements for each dapp before attemptingtouseit. =~~~
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Features

Decentralized applications (dApps) are
network, typically a blockchain. They o

traditional centralized applications. Some 0

software applications thal run on a decentralized

ffer several key features thal distinguish them from
f the key features that dApps offer include:

1. Decentralization: dApps are built on decentralized networks, which means that they are

not controlled by a single entity or organization. This makes them more _TBS'SW”I lo
censorship, hacking, and other forms of interference. Instead, dApps are TYP-‘C*-""IY R by
a network of nodes that collectively maintain the integrity and security of the app!mnilnn.

2. Transparency: Because dApps are built on a decentralized network, all transactions and
activities on the network are publicly visible and transparent. This ensures that all
stakeholders can see and verify the actions of other participants in the network, making it
easier to build trust and accountability.

3. Security: dApps are typically secured by cryptography and consensus mechanisms,
which make them highly resistant to fraud, hacking, and other forms of malicious activity.
Because the network is decentralized and distributed across many nodes, it is much
harder for attackers to compromise the network and alter data or steal assels.

4. Open Source: Many dApps are open source, which means that the source code is freely
available for anyone to view, modify, and distribute. This allows for greater collaboration
and innovation, as developers can build on top of existing dApps and contribute lo their
development.

5. Smart Contracts: dApps often make use of smart contracts, which are self-executing
contracts that are stored on the blockchain. Smart contracts allow for the automation of
certain functions and can be used to enforce rules and regulations within the dApp. This
can help to reduce the need for intermediaries and increase efficiency and transparency.

6. Tokenization: Many dApps use their own native cryptocurrency or token to facilitale
transactions and incentivize users. These tokens can be traded on exchanges and can
be used to access certain features or functions within the dApp. Tokenization can help 1o
align incentives and encourage user participation.

dApps offer a range of features that make them highly attractive for developers and users alike.
Their decentralized nature, transparency, security, and use of smart contracts and tokens make
them well-suited for a wide range of applications, from finance and logistics to gaming and
social media. As the technology continues to evolve, we can expect lo see even more

innovative use cases for dApps in the future.

User Interface

The user interface (Ul) of a decentralized application (dApp) can vary widely depending on the
specific application and its intended use case. However, there are some common elements and

design principles that are often used in dApp user interfaces.
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€quire some guidance to understand how the dApp

Secondly, dAp
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usability over aEsmE“cse?ri:i'; a E'Eaﬂ and minimalistic design, with a focus on functionality and
as finance, sup ; 'S because many dApps are focused on specific use cases such
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Thirdly,
Y. dApps often make use of standard design elements and user interface components

such i
Ich as buttons, forms, and menus. This makes it easier for users to understand how lo interact
with the dApp and reduces the learning curve.

Fourthly, dApps F:ﬂen make use of pop-up windows and modals to display information and
prompt users flnr input. This can help to keep the Ul clean and uncluttered, while still providing
users with the information they need to make informed decisions.

F_inal!y. dApps often make use of graphical elements such as charts and graphs to help users
visualize data and make sense of complex information. This can be particularly important in

financial applications, where users may need to track their investments or monitor market
trends.

Here are some general steps that users can follow to use a dApp:

1. Choose a dApp: The first step is o choose a dApp that meets your needs. There are
many different types of dApps available, from finance and gaming to social media and
supply chain management. You can search for dApps on blockchain app slores or
directories, or through online communities and forums.

2. Access the dApp: Once you have chosen a dApp, you will need to access it through a
compatible web browser or mobile app. Many dApps require a compatible wallet or
browser extension to access, so make sure you have the necessary software installed.

3. Create an account: Some dApps may reqguire you to create an accouni or connect your
existing wallet to access certain features or functions. You will typically need to provide
some personal information and create a password or passphrase lo secure your
account.

4, Explore the interface: Once you have accessed the dApp and created an account, you
can begin to explore the user interface. Look for menus, buttons, and other interface
elements that allow youte interact with the dApp and performespecific functions.

5. Follow on-screen instructions: Many dApps have on-screen instructions or looltips that
provide guidance on how io use the application. Pay close attention o these
instructions, as they can help you navigate the dApp and avoid common mistakes.

8. Perform transactions: Depending on the dApp, you may need fo perform transactions
using cryptocurrency or tokens 1o access certain features or functions. Make sure you
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have the necessary funds in your wallet an

compliste the transaction. ’
7. Monitor your account: Finally, make sure you monitor your account and keep 1rnckr:;
your transactions and aclivilies This can help you identify any Issues or erfors &

ensure thal your accounl is secure

Using a dApp is similar to using any other type of software application, but with some additional
steps and considerations related 1o blockchain technology and cryplocurrency.

Working

Decentralized applications (dapps) are designed to run on a blockchain network, which Is a
decentralized and distributed database that is maintained by a network of nodes. The
blockchain is secured through cryplographic protocols, which ensures that the data stored on
the blockchain is immutable and transparent.

Dapps are typically developed using smart contract technology, which is a self-executing code
that is stored on the blockchain. Smart contracts enable dapps to execule specific actions
automatically, without the need for intermediaries or third parties.

When a user interacts with a dapp, the interaction is typically processed through the smart
contract. For example, if a user wants to make a transaction or perform a specific action on the
dapp, the request is processed by the smart contract code,

The smari contract code then verifies the request, checks that the user has sufficient funds or
permissions, and executes the requested action, Once the action is execuled, the resulls are
stored on the blockchain and can be viewed by anyone on the network.

Since dapps are decentralized, there is no central authority controlling the application. This
means that users have greater control over their data and assets, and can interact with the dapp
without relying on intermediaries or third parties. The transparency and immutability of the
blockehain also ensure that the data stored on the dapp is secure and cannot be tampered with.

The decentralized nature of dapps, combined with smarl contract technology, enables them lo
provide secure, transparent, and efficient applications that can operate without intermediaries or

central authorities.

The process and algorithms included in the working of a dapp can vary depending on the
specific application and the blockchain network il operates on. However, here is a general
overview of the process and algorithms involved in the working of a typical dapp:

1. Smart contract development: Dapps are typically built using smart contract technology,
which is a self-executing code that is stored on the blockchain. Smart contracts can be
developed using programming languages such as Solidity, and they enable the dapp to
execute specific actions automatically.

d follow the on-screen instructions o
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s — NS, such as transferring Cryplocurrency or updating
4 Verification and execution

the smar .
Contract, the code jg executed automatically, The Sman contract code verifies

al the user has sufficien funds or
" ; Permissions, and then
executes the requesied action. If the aclion is successful, the smar contract code

upd_mes the state of the dapp on the blockchain,
5. Mining and consensus: Transactions and smart contract code updates are added 1o the

blockchain to reflect the latest state of the dapp.
B. User interface: To enable users ig interact with the dapp, a user interface is typically

created. This can include a website or mabile app that communicates with the sman
contract code on the blockchain network.

Potential Use Cases

An example of how a dapp can be used in the context of a peer-to-peer (P2P) lending platform:

Let's say you want to borrow money from a P2P lending platform. Traditionally, you would neatd
to go through a centralized intermediary such as a bank or a credit union, which would evaluate
your creditworthiness, set interest rates, and handle the loan disbursement process.

With a dapp-based P2p lending platform, the process is different. You can access the platform
through a web interface or a mobile app, and interact directly with the smart contract code on
the blockchain network. Here's how the process might work:

1. You create an account on the P2P lending platform, using a web3-enabled
cryptocurrency wallet to authenticate your identity and store your cryptocurrency funds.

2. You submit a loan application, including information such as the amount you want to
borrow, the interest rate you're willing to pay, and the duration of the loan.

3. The smart coalract code-on . the.blackchain network evaluates your loan application,
checks your creditworthiness based on your transaction history on the blockchain, and
verifies that you have sufficient funds to repay the loan.
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code automatically creates @ loan

e mart contract
If your loan application is approved, the s and conditions of the loan sel by

agreement between you and the lender, with the terms
the smart contracl code.

Once the loan agreement is created,
contract code on the blockchain network.
in escrow until the loan is repaid.

You receive the loan funds, and can use them as you wi
payments to the smarl contract code on the blockchain netwo
payments lo the lender and deducts any interest and fees.

Once the loan is fully repaid, the smart contract code releases the loan funds from

escrow and sends them back to the lender,

the lender sends the loan funds 10 the smarl
The smart contract code then holds the funds

sh. You make monthly loan
rk. which distributes the

A dapp-based P2P lending platform enables borrowers to access loans without relying on
centralized intermediaries, and provides lenders with a transparent and secure way to eamn
interest on their funds. This is just one example of how a dapp can be used, and there are many
other potential use cases for dapps in areas such as finance, healthcare, supply chain

management, and more.

Decentralized applications (dapps) have the potential to solve certain problems by leveraging
the benefits of blockchain technology, such as decentralization, transparency, and security, Here
are some examples of how dapps can address specific problems:

1.

Lack of trust: Dapps can help address the problem of lack of frust between parties by
leveraging the transparent and immutable nature of the blockchain. For example, a dapp
for supply chain management could allow participants to track the entire lifecycle of a
product on the blockchain, from raw materials to the final product, ensuring transparency
and accountability.

Centralization: Dapps can address the problem of centralization by enabling peer-lo-peer
interactions without the need for intermediaries. For example, a dapp-based peer-lo-peer
lending platform could eliminate the need for traditional banks, enabling borrowers and
lenders to interact directly on the blockchain network.

Security: Dapps can help address security concemns by leveraging the decenlralized and
secure nature of the blockchain. For example, a dapp for digital identity management
could use blockchain technology to securely store and manage user identilies,
eliminating the risk of identity theft and data breaches.

Interoperability: Dapps can help address the problem of imeroperability by enabling
seamless interactions between different blockchain networks. For example, a dapp for
cross-chain asset transfers could enable users to transfer cryptocurrency between
different blockchain networks, without the need for intermediaries.

Data privacy: Dapps can help address the problem of data privacy by enabling users to
control theirown data. For example, a dapp for healthcare data mamagement could allow
patients to securely store and manage their own health data on the blockchain, while

controlling who has access o it.
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mappiha(uint == Task) public tasks:
constructor() public (

createTask("TASK 1"):

function createTask(string memory _content) public{
taskCount++;
tasks[taskCount]= Task(taskCount, _content, false);

function toggleCompleted{uint _id) public {
Task memory _task = tasks[_id];
_task.completed = !_task.completed;
tasks[_id] = _task;

-

Conclusion

In camcdusion, decentralized applications (dapps) are a promising new technology that have the
gedsitial 1o transform many different industries by leveraging the benefits of blockchain

thinclogy. Dapps enable decentmalized transpavent_and secure interactions between parties,

widl can sddress a range of problems such as lack of trust, centralization, security,

intstaperabllity, and data privacy.
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