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Blockchain: the Truth



What is Blockchain, in a word?



                           Answer: A Form of Database to 
store, update and access and display data.

                        Nomenclature
Ledger: Public/Private/Permissioned/Permissionless
 



How it all started? And what’s so 
great about it?

Can we write a program to 
implement “Money”?

Virtual Money/Currency



World’s first Virtual Currency: Bitcoin based on the 
Blockchain Technology (2009, Jan. 3)

Native place of Bitcoins is the Internet. But physical forms do exist 
(Casascius, Ravenbit, etc.)



Mysterious Inventor of Bitcoin: Satoshi Nakamoto
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Are Bitcoin, Cryptocurrency, 
Blockchain same?



How A Blockchain looks Like

         Chain of Transactions                                                                    Chain of Blocks



How Blockchain Works: Replicated Database Across All

Main Ingredients

1. Cryptographic 
Hash function

2. Cryptographic 
signature 
Scheme

3. Merkle Tree
4. Underneath 

TCP/IP  



A Use-case of Blockchain: Cryptocurrency

Main Functionalities of Blockchain

1. Create Currency (one node)
2. Mine a currency  (one or more nodes)
3. Consensus (entire network of nodes)

Main Components of Blockchain System

1. Bitcoin Client
2. Transaction
3. Block (collection of multiple transactions)



Reasons for Bitcoin’s Success 

1. Less transaction fees (cross-border money 
transfer)

2. No single point of failure
3. Microtransaction : Haiti erathquate
4. Business friendly: faster payment across 

countries (cross-border money transfer)



Blockchains: Going Beyond Cryptocurrencies
● Moral of the story: 

Transaction verification 
and secure syncing of 
multiple databases

● Generalization: How 
about using diverse 
databases. E.g. Govt., 
Hospital, Insurance, 
Patients

● From Public to Private 
Blockchain: Private 
validation is practical.





What actually Blockchain Offers

● Immutability: Once in Blockchain always in 
Blockchain

● (Decentralized) Consensus: Among 
distrusting parties

● Hackproof: Cannot be tampered with
● Automated Contract: No human judiciary



Use-cases by Various Sectors



Flexibility in Blockchain

● Public: Bitcoin, Ethereum
● Private: Hypeledger Fabric
● Permissioned: Ripple
● Permissionless: Bitcoin



Blockchain: The Hype



Can we solve any database problem using Blockchain?



When Centralized Database Is Better Than Blockchain

● Low cost of coordination (consensus)
● Privacy/Confidentiality is critical (instead of 

integrity) 
○ Storing private key/ciphertext in Blockchain?
○ Zero-knowledge is expensive



Blockchain Downsides 
● High latency and low throughput
● Relatively less flexibility in access 

control (Permissioned Blockchain)
● Poor simulation of TTP
● Key-management is tough



When say NO to Blockchain?



                                                             Slide credit: Bart Preneel (presented at Blockchain 2018, ISI Kolkata)





Thanks for your attention.


