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Introduction
TheBitcoin+ Security certification examines the key mechanisms and advanced
protocols that protect Bitcoin and other digital currencies. The certification covers
integrity, authentication, and block mining to help learners comprehend Bitcoin's
blockchain ledger security. You will also learn about cryptographic ideas and
consensus procedures including PoW and PoS, as well as their security pros and
downsides. This certification investigates security issues including 51% assaults and
proposes novel defenses. Bitcoin programming and transaction security are
covered extensively in the certification, including script types, functions, and
security issues. We also discuss advanced scripting to help learners grasp
transaction security.

Another important topic i.e. network protocol security, including node security, data
transport, and Sybil defense will be covered in this certification. Furthermore, you will
explore Bitcoin wallet security, attacks, vulnerabilities, and regulatory and legal
issues. Quantum computing concerns and blockchain security advancements are
addressed. This certification will help you to create complete se trategies,
conduct thorough risk assessments, and remain ahead in the ev bitcoin
security landscape.

The certification covers the following topics to help you un

of Bitcoin with Security concepts.
e Introduction to Bitcoin and Cryptocurrencies
e Bitcoin Blockchain Ledger Security Consensus
e Protocols and Security Bitcoin Scripting a
e Transaction Security Bitcoin Network Pro
e Security Bitcoin Wallet Security
e Exploits and Vulnerabilities Regu
e Legal Security Consideration
e Threats and Future Securit
e Practices and Security St
e and Innovations in Bitcoi
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« Basic Understanding of Cryptocur
purpose, operation, and terminology.

structure and digital transaction security.
o Openness to Explore Cryptography Basics:
signatures.
o Technical Background: Computer sci
security concepts.

nderstand
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 Programming Skills: Must have programming skills as Bitcoin scripting requires
basic programming knowledge.

« Understanding of Network Protocols: Understand basic network protocols and
their security consequences.

Who Should Enroll?

o Blockchain Developers: Gain insights into Bitcoin's security and cryptographic
principles for building secure blockchain solutions.

« IT and Cybersecurity Professionals: Learn about Bitcoin’s security mechanisms
to protect systems and mitigate risks in digital assets.

o Finance Professionals: Understand Bitcoin’'s impact on financial markets and
assess risks in cryptocurrency investments.

« Cryptocurrency Enthusiasts: Deepen knowledge of Bitcoin's security and stay
informed about industry best practices.

o Investors and Traders: Get a grasp on Bitcoin’'s security features to. make
informed investment decisions and manage risks.

AlICERTS"

Certification Goals and Learning Outcomg

o Gain a comprehensive understanding of blockchain techng
cryptocurrencies, including their structure, purpose, ang
o Develop proficiency in cryptographic principles like €
digital signatures for securing transactions. Ana
e Proof of Work (PoW) and Proof of Stake (PoS
limitations. Learn about Bitcoin script types
e Measures to prevent transaction malleabi
defenses against Sybil attacks, and b
e including hot and cold storage. Ide
computing and understand the i
o« and AML on cryptocurrency seg

ashing, a
s protocols
2Ir security benefits
scripting techniques, a
e network and node securit
2s for securing Bitcoin walle
Jing security threats like qua
gulatory considerations such
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n Securi es
remarkalk

The Impact of Bitcoin
The advancement of Bitcoin technole
milestones. Blockchain, the technology & Bitcoin,
pseudonymous Satoshi Nakamoto. This open ledger d
across interconnected computers. Initially, Bitcoin
and libertarians as an alternative to government n

d in 2009 L
ds all tra
ainly to teg

Today, Bitcoin serves as digital money, ar
transaction system. In 2024, the global B
according to a Market.us report.

et is valuec
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It's expected to grow significantly, reaching USD $220.3 billion by 2033, with a CAG
of 26.2% over the forecast period. With more than 100 million active Bitcoin wallets in
use, its widespread adoption is clear, extending beyond just tech enthusiasts.

AlICERTS"

Global Bitcoin Market m Exchanges W Remittance Services
Size, by Application, 2023-2033 (USD Billion) 1 Payment & Wallet
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Figure 1: Bitcoin Market Growth
Source: Market.us

The evolution of Bitcoin technologies from a security,
Initially, Bitcoin relied on blockchain's cryptographi
advancements like Segregated Witness (Seg
and increased block capacity. The Lightni
transactions, enhancing scalability and seg
signature and hardware wallets, protec
and energy-efficient consensus me
developed to defend against e
Bitcoin's robustness as a digital

as been sig
s for security. Over
d transaction malleabilit
enabled faster, off-chai
security improved with m
keys. Research into more
ontinues, and protocols are
ats like quantum computing
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ms Businessg

ation by introg
ns. As a

How Bitcoin Securit

Bitcoin is revolutionizing global b
and transparent system for finan
enhances security by utilizing block hnology
transaction is recorded on a tamper-proof ledger. Thig
reliance on traditional financial intermediaries, mi
enhancing trust. Let us explore how Bitcoin reve
several ways:

entralized
=ncy, Bitce
ures that e
ation red
e risk of £
ecurity in k
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« Bitcoin's decentralized nature eliminates intermediaries, reducing business fraud and

Decentralized . .
unauthorized access risks.

Transactions

« Bitcoin transactions offer greater privacy, protecting sensitive business information
from exposure.

Enhanced Privacy

« Cryptographic security ensures business payments are secure and less vulnerable to
Secure Payments hacking and cyber-attacks.

« Bitcoin serves as a hedge against inflation, preserving business assets' value over

Protection Against .
time.

Inflation

« Bitcoin facilitates secure, efficient international transactions, minimizing business
Global Transactions currency exchange and cross-border payment fraud risks.

Figure 2: Transformation of Security in Businesses with Bitcoin

By leveraging these capabilities, businesses enhance security measure
more reliable and tamper-resistant transactions and operations.

decision-making. It provides unigque solutions for cost s;

accessibility. Here's how Bitcoin tackles current busin challenges:

Traditional business systems are prone to Fraud and Unauthorized By eliminating intermediaries, Bitcoin’s
fraud and unauthorized access due to Access decentralized network reduces
intermediaries. Al Solution opportunities for fraud and unauthorized

access in business transactions.

Ensuring data integrity and transparency in R . .
business operations can be difficult with Data Tampering and Bitcoin's immutable blockchain proy
traditional Systems Transparency Issues transparent, unchangeable record

Y : Al Solution business transactions, enhanci

integrity.

Traditional business payment systems are Payment Security and Bitcoin's cryptogra
vulnerable to hacking and cyber attacks. Cyber Attacks

Al Solution

Cross-border business transactions involve & Fimmmasay
risks such as currency exchange issues and®_ ;o
fraud. Al Solution

Figure 3: Addressing Current Business Se s Using Bitcoi
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By addressing these challenges, Bitcoin provides businesses with enhanced security
measures, making transactions and operations more reliable and resilient.

AlICERTSs"

How Industries are Adopting Bitcoin Security

In the security industry, Bitcoin is being adopted to enhance workforce and employee
management by leveraging its robust security features. Bitcoin's cryptographic
protection and decentralized nature provide a secure method for managing employee
transactions and payroll, safeguarding against fraud and unauthorized access. This
approach not only ensures secure and transparent financial operations but also aligns
with the industry's emphasis on data security, offering employees a modern, efficient
way to handle their finances and reinforcing trust in the company's commitment to
cutting-edge security practices.

How to Integrate Bitcoin Security in Businesses

Integrating Bitcoin into security practices involves leveraging its decentralized nature
and cryptographic features to enhance security measures. Here are s
which are mentioned in the below figure:

Understand Bitcoin’s Security Features

Assess Your Security Needs
Implement Bitcoin-Based Authentication
Integrate Bitcoin into Your Security Infrastructure

Educate your team about Bitcoin security best practices

NN

Monitor and Update Security Measures

Figure 4: Key Steps in in Security Practices

By following these steps, you integrate Bitcoin into your

enhance overall security.

Copyright© 2024. All rights reserved
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A Brief Summary of Bitcoin+ Security Certification

At Al CERTs, we empower organizations to unlock the potential of Bitcoin with our
industry-leading suite of role-based certification.

Professionals focused on safeguarding Bitcoin assets should go through the Bitcoin+
Security modules to learn crucial strategies and best practices for protecting against
vulnerabilities and threats.

Module 1: Introduction to Bitcoin and

Cryptocurrencies
The introduction to Bitcoin and cryptocurrencies is essential as it lays the foundation
for understanding a rapidly evolving financial landscape, where digital assets are
transforming traditional finance. By grasping the basics, individuals can navigate this
new era of decentralized currencies, empowering them to make informed decisions
in the growing crypto economy.

In this module, you'll learn about Bitcoin's role as the first crypto
peer-to-peer transactions without a central authority. The mo
blockchain for transparency and cryptographic principles li
and digital signatures that ensure security. You'll also ex
influenced the rise of other cryptocurrencies.

>
-
=
o]
O
[}
wn
+
C
(0]
]
=
m

Module 2: Bitcoin Blockchain

Bitcoin blockchain ledger security is
trustworthiness of the decentralized fi
central authority, the blockchain le
prevent fraud, unauthorized acces

ensure the integrity a

Within this module, you'll |
decentralized network and ¢
public-key cryptography. The
work to secure the network, an
maintain block integrity.

ers block mining
, Which effj

Module 3: Consensus Protocols a

Consensus protocols are vital for maintaini
decentralized networks by ensuring that al
blockchain's state. They prevent fraudule
coordinating nodes to validate and recor.
transparent, and resilient blockchain ecos

) trustless,

A Copyright© 2024. All rights reserved
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The module focuses on Bitcoin's Proof of Work (PoW) consensus mechanism, which
secures the blockchain by requiring miners to solve complex puzzles. It addresses

PoW's drawbacks, such as high energy use and centralization issues, and introduces
alternatives like Proof of Stake (PoS) and Delegated Proof of Stake (DPoS), which offer
energy efficiency and improved scalability. The module also discusses the risk of 51%
attacks and strategies to enhance network security and decentralization.

Module 4: Bitcoin Scripting and Transaction Security
Bitcoin scripting and transaction security enhance the functionality and protection of
digital transactions on the Bitcoin network. Bitcoin scripting allows users to set
complex spending conditions beyond basic transfers, enabling features like
multisignature wallets and time-locked transactions.

The module covers Bitcoin scripting, which allows complex transaction rules and
enhances security. It introduces Bitcoin Script and various script types like Pay-to-
PubKeyHash (P2PKH), Pay-to-Script-Hash (P2SH), and Multisignature isig). It also
addresses risks such as transaction malleability and the sol ided by
Segregated Witness (SegWit). Additionally, it explores advanceg iques
like timelocks and Hashed Time-Locked Contracts (HTLCs) ion
management.

Module 5: Bitcoin Network Protocg y
Bitcoin network protocol security is needed to en egrity and reliabili
the decentralized system. It protects against c as double-spending a
Sybil attacks, by securing data transmission g transactions.
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The module dives into Bitcoin's securi
including the roles of full and lig
covers data communication se
addresses Sybil attacks, explair
protect against them.

ng its decentralized archite
aintaining blockchain inte
gh encryption and cryptogr
oof-of-work (PoW) and net

Module 6: Bitcoin Wa ity

Bitcoin wallets are critical for mainta uring digi
has security consequences. Implemen ONg securi
hardware wallets, multi-factor authentication, and
safeguard investments and maintain the integrity of

In this module, you'll learn about Bitcoin walle
wallets, which are convenient but more
wallets, like hardware and paper wallet
also addresses security features like see
(MFA), and best practices for safeguarding
hardware wallets and secure backups.

A Copyright© 2024. All rights reserved
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Module 7: Known Exploits and Vulnerabilities

Understanding known exploits and vulnerabilities in Bitcoin is crucial for enhancing
network security and protecting digital assets. By studying these weaknesses,
participants can develop better security measures to prevent attacks, such as double
spending and race attacks.

The module highlights Bitcoin network vulnerabilities such as double spending, race
attacks, and Finney attacks. It covers how these exploits target transaction delays and
emphasizes the need for multiple confirmations. The module also addresses historical
breaches like the Mt. Gox incident, underscoring the importance of secure storage
and risk management. Understanding these threats helps in developing effective
security measures for Bitcoin.

Module 8: Regulatory and Legal Security

Considerations
Regulatory and legal security considerations are needed to e Bitcoin
ecosystem's integrity and protect users from fraud and illici help
establish clear security standards, prevent financial crimes, ang

3itcoin's secu
ve security and pra
osts and privacy concer
andscapes on cross-border.
O balance security, innovatig

Within this module, you'll learn about the role of reg
functionality. It covers how KYC and AML regulati
investments while addressing challenges like cg
The module also explores the impact of va
transactions and operations, emphasizing
and compliance in the cryptocurrency
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Module 9: Emerging T, d Future Securit

Trends
As Bitcoin continues to gain ¢ it faces an evolving la
challenges. Emerging threats, isticated cyberat
pressures, underscore the need fe rity measure
future security trends in Bitcoin, hig e impor
potential vulnerabilities.

curity
gulatory
e explores
ying ahead

In this module, you'll explore emerging risks to
guantum computing and the need for quantu
network vulnerabilities, scalability concerns, a
solutions and sharding. The module also g
changes on Bitcoin's security. Understa
adapting to new security challenges.

gorithmes. |t
d technolo jer 2
e impact g
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Module 10: Best Practices and Security Strategies

Best practices and security strategies are essential in safeguarding Bitcoin assets from
various risks and vulnerabilities. By implementing secure transaction protocols, proper
wallet management, and effective incident response plans, users can significantly
reduce the chances of unauthorized access and cyber threats, ensuring the long-term
protection of their digital investments.

The module covers creating a robust Bitcoin security policy, including transaction
protocols, wallet management, and incident response. It highlights risk assessment,
security audits, and penetration testing to identify and address vulnerabilities. Ongoing
education on security practices is essential for adapting to new threats and
maintaining effective protection.

Module 11;: Research and Innovations in Bitcoin

Security
Research and innovations in Bitcoin security are crucial as urrency
landscape evolves. With increasing adoption, ensuring the i ety of
Bitcoin transactions is paramount. This exploration d est
advancements in encryption, blockchain technology, and
to fortify Bitcoin against emerging risks and vulnerabilitie

This last module highlights the importance o
updates, and real-world case studies in advancing
covers the impact of new cryptographic
algorithms and zero-knowledge proofs, a
Schnorr signatures. The module also e
in driving security improvements andd

dhic research, pro
2curity and functionality.
uch as qguantume-resistan
ocol updates like Taproot a
 role of open-source develop
within the Bitcoin ecosystem
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How Can Al CERT Mld a Bitcoin-Readg

Culture?
Bitcoin technologies have their cf

with complex data, and integration p
have developed our certifications to
effectively.

h as finding s
Al CERTSs
organizatig

ers, deali

Bridging the Bitcoin Skills Gap
o Challenge: There's a shortage of skilled p n Bitcoin
makes it hard for organizations to u 2y i als often
struggle with basics like Bitcoin funda r entralized
apps due to this lack of expertise.

A Copyright© 2024. All rights reserved
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« Solution: Al CERTSs provide specialized training for security professionals in Bitcoin
technology. Our certifications cover Bitcoin development, smart contracts, and
decentralized systems to boost their skills and job prospects.

« Benefit: Our certifications give security professionals the knowledge to develop,
implement, and manage Bitcoin solutions securely. This helps fill the skills gap
and speeds up your organization's adoption of Bitcoin.

AlICERTSs"

Enabling Professionals with Bitcoin Security Skills

o Challenge: It can be hard to ensure all security professionals have the right Bitcoin
knowledge and skills. Without regular training, your team might miss key security
benefits, leading to potential issues and missed chances. Solution: Al CERTs offer

e specialized certifications for security professionals to boost their understanding of
Bitcoin security. Benefit: Getting your security team certified helps create a strong

e Bitcoin security culture. This improves their skills and teamwork, leading to better
security practices and more effective use of Bitcoin technology.

At Al CERTs, we offer a strategic solution, fostering a culture p
integration and innovation. Encouraging your team to earn @
helps build a strong Bitcoin culture in your organization. Thi
and teamwork, leading to more innovation and success

vid
echnolo

Al CERTs Cultivate Bitcoin Culture in Several Wa

o Our well-organized curriculum simplifies Bite
for students.

e Regular learning keeps employees inforx

developments, enhancing your organ

e Al CERTs programs foster knowled

collaboration, which is key to e

s and their applications
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e latest Bitcoin
petitive edge.

d cross-departmental
pting Bitcoin technology.

Al CERTs: Your Pathway to Bg oin-Ready
The future of business belong ers.

Tailored for Success: Our certifica

than providing a one-size-fits-all solut
team acquires the skills essential for key E

d to meet speg
esigned tr, es your
positions

Actionable Expertise: We focus on practical appli han just

los, your te
technolo

working on engaging projects and analyzing real
develop the expertise and confidence to imple
and drive innovation.

Become a Bitcoin Leader: With Al CERT:

Bitcoin revolution. Equip them to build a Bitcein-centered ¢
Bitcoin's potential to propel your company forward.
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Get Started

Our exhaustive portfolio of Al and Blockchain can help you make future ready
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