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Blockchain Technology
in a Nutshell



Conceptually, it’s a

distributed ledger.

What is a 
Blockchain?



Ledger A: Date Sender/

Receiver

Detail Debit Credit Balance

2017/05/28 Initial Balance $1,000 $1,000

2017/05/29 B Transfer $100 $900

2017/05/30 B Transfer $50 $950

Ledger B: Date Sender/

Receiver

Detail Debit Credit Balance

2017/05/28 Initial Balance $100 $100

2017/05/29 A Transfer $100 $200

2017/05/30 A Transfer $50 $150

Transactions:
A -> B: 100

B -> A: 50

Unit of accounts:

USD (for example)

Example: simple 
ledger



Balances

after:
A = 10

B = 50

C = 0

D = 40

E = 0

Balances

before:
A = 100

B = 0

C = 0

D = 0

E = 0

Tusted central authority (e.g., government, banks) 

maintains records of accounts.

Transactions:
A -> B: 100

B -> A: 50

A -> C: 20

A -> D: 20

C -> D: 20

E

D

C

B

A

Apply all 

transactions

Centralised
Ledger



Consensus of replicated, shared and synchronised 

data across multiple sites, countries, or institutions. 

There is no central authority!
Peer A
A -> B: 100

B -> A: 50

A -> C: 20

A -> D: 20

C -> D: 20

Peer D
A -> B: 100

B -> A: 50

A -> C: 20

A -> D: 20

C -> D: 20

Peer E
A -> B: 100

B -> A: 50

A -> C: 20

A -> D: 20

C -> D: 20

Peer C
A -> B: 100

B -> A: 50

A -> C: 20

A -> D: 20

C -> D: 20

Peer B
A -> B: 100

B -> A: 50

A -> C: 20

A -> D: 20

C -> D: 20

Peer to Peer

Network Balances

after:
A = 10

B = 50

C = 0

D = 40

E = 0

Balances

before:
A = 100

B = 0

C = 0

D = 0

E = 0

Apply all 

transactions

Distributed 
Ledger



Conceptually, it’s a distributed 

ledger. Technically, it’s realised 

as a continuously growing list 

of blocks which are linked and 

secured using cryptography.

Unit of accounts is referred to 

as ”coin”.

Block Bi

Previous:

Hi-1=....  

Transactions:

tx0= A->B:100

Block Bi+1

Previous:

Hi=de7d

Transactions:

tx1= B->A:50

tx2= A->C:20

Block Bi+2

Previous:

Hi+1=11f4

Transactions:

tx3= A->D:20

tx4= C->D:20

Hi=de7d Hi+1=11f4 Hi+2=23aa

What is a 
Blockchain?



Block B2

Previous:

H1= de7d

Transactions:

tx1= B->A:50

tx2= A->C:20

H2= 11f4

Block B3

Previous:

H2= 11f4

Transactions:

tx3= A->D:20

tx4= C->D:20

H3= 23aa

Block B0

Previous:

[] 

Transactions:

[]

H0= a3f0

Initial

Balances:
A = 100

B = 0

C = 0

D = 0

E = 0

Balances

(after B1):
A = 0

B = 100

C = 0

D = 0

E = 0

Balances

(after B2):
A = 30

B = 50

C = 20

D = 0

E = 0

Balances

(after B3):
A = 10

B = 50

C = 0

D = 40

E = 0

Block B1

Previous:

H0= a3f0  

Transactions:

tx0= A->B:100

H1= de7d

How does the 
chain grow?



A blockchain is a distributed 

ledger with records of accounts.

Creating new blocks is 

expensive. Validating is cheap.

Retrospectively changing the 

history of a blockchain is 

practically infeasible.

Key features include:

Immutability

Decentralisation

Auditability

Use cases: cryptocurrencies, 

payment and accounting systems.

Disclaimer: selection of examples does not imply endorsement of any sort.

What to 
remember?



Block B2

Previous:

H1= de7d

Transactions:

tx2= transferAB(-50)

tx3= append(“llo”)

H2= 11f4

State

(after B2):
A = 50

B = 50

C = “hello”

contract Example {

uint256 A = 100;

uint256 B = 0;

string C = ””;

function transferAB(uint256 x)

{

A = A – x;

B = B + x;

}

function appendC(string s)

{

C = C . s;

}

}

EDCC is a specification of 

variables and functions. Once 

published on the blockchain, it 

can be executed.

Initial 

State:
A = 100

B = 0

C = “”

Block B0

Previous:

[] 

Transactions:

[]

H0= a3f0 H1= de7d

State

(after B1):
A = 0

B = 100

C = “he”

Block B1

Previous:

H0= a3f0  

Transactions:

tx0= transferAB(100)

tx1= appendC(“he”)

Distributed 
Executable Code 
Contract (EDCC)
a.k.a. ‘smart contract’



Example: token 
contract

A coin is native unit of accounts 

of a blockchain (e.g., bitcoin, 

ether, …).

A token is a EDCC-based unit

that is created and used on a 

blockchain (e.g., MyToken).

“Tokens in the Ethereum 

ecosystem can represent any 

fungible tradable good: coins, 

loyalty points, gold certificates, 

IOUs, in-game items, etc.”

Source: https://www.ethereum.org/token (image and 
quote) 

https://www.ethereum.org/token


General case of blockchain stores 

arbitrary states and executes 

code: World Computer.

Key features include:

Immutability

Decentralisation

Auditability

EDCCs

Use cases: platform for distributed 

applications (based on EDCCs), 

tokenised economy, more to 

come…

Disclaimer: selection of examples does not imply endorsement of any sort.

What to 
remember?



Source: https://medium.com/@matteozago/50-
examples-of-how-blockchains-are-taking-over-the-
world-4276bf488a4b

Applications

https://medium.com/@matteozago/50-examples-of-how-blockchains-are-taking-over-the-world-4276bf488a4b


Image: 
https://spectrum.ieee.org/computing/networks/do-
you-need-a-blockchain

There won’t be a single 

blockchain. Instead: diverse 

ecosystem of public and 

private/permissioned solutions.

What to look out for?

Regulation

Standardisation

Interoperability

What’s next?

https://spectrum.ieee.org/computing/networks/do-you-need-a-blockchain

