
SOVEREIGN Online Course on 

“Blockchain: Fundamentals and Security” 

Tuesday 18th – Wednesday 19th of February 2025 

Organized by 

 

          MSCA-SE-SOVEREIGN (G.A. 101131481) 

        distributed ledger technologies and user-driven automation 
        towards self-SOVEREIGN mobile data access in beyond 5G 
        networks  

    

        MSCA-DN-ELIXIRION (G.A. 101120135) 
            rEaLIzing healthcare 4.0 eXploIting the 6G netwoRk evolution 

 

Technical Coordination by 
Dr. Dionysis Xenakis, Assistant Professor NKUA, Department of Digital Industry Technologies 

Project Coordinator, MSCA-SE-SOVEREIGN programme 
 

The Course is under the auspices of  

 

 
 

The Master's Program of the National and Kapodistrian              The Master's Program of the National and Kapodistrian  
     University of Athens in "Business Administration"               University of Athens in "Financial Technology/ FINTECH  

       
 

Technically co-sponsored by the following EU-funded actions: 

 

 

 
 

 

 

Fostering a Human-Centered, 
Trustworthy and Sustainable Internet 

Critical infrastructure 
High accuracy and 
Robustness increase 
Integrated 
Synchronization 
Solutions 
 

AI-ASsisted 
cybersecurity 
platform 
empowering SMEs 
to defend against 
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1st Day: Tuesday 18th of February 2025  

Time Speaker Title Syllabus 
 
 
 
8:30 - 10:15 

 
 
 

NKUA 
Prof. Thanasis 
Papaioannou 

 
Sponsoring Project: 

NGI TrustChain 
 

 
 
 
 
 
 

Blockchain 
Fundamentals 

(1/2) 

• Introduction to Blockchain Technology 
• Definition, key characteristics (decentralization, transparency, 

immutability). 
• Historical evolution (from Bitcoin to modern systems). 
• Components of a Blockchain 
• Nodes, transactions, blocks, consensus mechanisms. 
• Public vs. Private Blockchains 
• Differences, examples, and use cases. 
• Blockchain trilemma 

10:15 - 10:45 Coffee Break 
 
10:45 - 12:30 

 
 
 
 
 

NKUA 
Prof. Thanasis 
Papaioannou 

 

 
 
 
 
 

Blockchain 
Platforms and 

Ecosystems 

• Bitcoin 
˗ Key features, scripting language. 

• Ethereum 
˗ Smart contracts, ERC standards, Ethereum Virtual 

Machine (EVM). 
• Other Platforms 

˗ Hyperledger Fabric, Solana, Cardano. 
• Blockchain Interoperability 

˗ Cross-chain solutions and bridges. 
• Advanced operations 
• Sharding, state channels, oracles 

 

 

 

 

 

12:30 -13:30 Lunch Break 
 
13:30 - 15:15 

 
 

University of 
Piraeus  

Mr. Aggelos Sideris 
 

Sponsoring Project 
CHRISS 

 
 
 
 

Blockchain 
Fundamentals 

(2/2) 

• Introduction to Blockchain Technology 
• Definition, key characteristics (decentralization, 

transparency, immutability). 
• Historical evolution (from Bitcoin to modern systems). 
• Components of a Blockchain 
• Nodes, transactions, blocks, consensus mechanisms. 
• Public vs. Private Blockchains 

˗ Differences, examples, and use cases. 
o Blockchain trilemma 

 

 

 

 

15:15- 15:45 Coffee Break 
 
15:45 - 17:30 

 
University of 

Piraeus  
Mr. Anastasios 

Voudouris 
 

Sponsoring Project 
ERATOSTHENES 

 
 
 

Cryptographic 
Foundations 

• Core Cryptographic Concepts 
˗ Hashing  
˗ Public and private key cryptography. 
˗ Digital signatures. 

• Merkle Trees 
˗ Structure, purpose in blockchains. 
˗ Security Challenges 
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2nd Day: Wednesday 19th of February 2025  

Time Speaker Title Syllabus 
 
 
 
8:30 - 10:15 

 
 
 

NKUA 
Prof. Thanasis 
Papaioannou 

& 
Prof. Dionysis 

Xenakis 

 
 
 
 

Consensus 
Mechanisms 

• Proof of Work (PoW) 
˗ Mechanism, energy concerns, and mining. 

• Proof of Stake (PoS) and Variants 
˗ Staking mechanics, 
˗ Delegated PoS, Practical Byzantine Fault Tolerance (PBFT). 

• Emerging Consensus Mechanisms 
˗ Proof of Authority (PoA), Proof of Space and Time, etc. 

• Comparative Analysis 
˗ Strengths, weaknesses, and use-case suitability. 

10:15 - 10:45 Coffee Break 
 
10:45 - 12:30 

 
 
 

NKUA 
Prof. Thanasis 
Papaioannou 

 

 
 
 

Smart Contracts 
(1/2) 

• What are Smart Contracts? 
˗ Definition, characteristics, execution. 

• Smart Contract Development 
˗ Tools: Solidity. 
˗ Hands-on: Write and deploy a basic contract. 

• Common Vulnerabilities 
- Reentrancy, integer overflow, gas limit issues 

12:30 -13:30 Lunch Break 
 
13:30 - 15:15 

 
 

University of 
Piraeus  

Mr. Aggelos Sideris 
 

Sponsoring Project: 
CHRISS 

 

 
 
 

Smart Contracts 
(2/2) 

• What are Smart Contracts? 
˗ Definition, characteristics, execution. 

• Smart Contract Development 
˗ Tools: Solidity. 
˗ Hands-on: Write and deploy a basic contract. 

• Common Vulnerabilities 
˗ Reentrancy, integer overflow, gas limit issues  

15:15- 15:45 Coffee Break 
 
15:45 - 17:30 

NKUA 
Prof. Thanasis 
Papaioannou 

& 
Prof. Dionysis 

Xenakis  

 
Blockchain 

Applications 

• Healthcare 
• Supply Chain 
• Decentralized Finance 
• Telecoms / Content Sharing 
• Other applications 

17:45 -18:15 Coffee Break 
18:15 - 19:30  

University of 
Piraeus  

Mr. Anastasios 
Voudouris 

 
Sponsoring Project: 

 AIAS 

 
 
 

Blockchain and 
Research 

• State-of-the-Art Research Topics 
˗ Privacy-preserving technologies (zk-SNARKs, zk-STARKs). 
˗ Multiparty computation 
˗ Game theory 

• Open Challenges 
• Opportunities for Innovation 

• Identifying gaps for academic contributions 

Need further details | Having connectivity issues? Please mail to: nio@uoa.gr  

  

mailto:nio@uoa.gr
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