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A blockchain is a database  that is shared across a network of computers. 
Once a record has been added to the chain it is humanly difficult to change. 
To ensure all the copies of the database are the same, the network  makes 
constant checks. 
Blockchains have been used to underpin cyber-currencies like bitcoin, but 
many other possible uses are emerging.

Blockchain explained






A database - Records are bundled together into blocks and added to the 
chain one after another. The basic parts are:

• THE RECORD - Can be any information, a deal for example

• THE BLOCK - A bundle of records

• THE CHAIN - All the blocks linked together

Blockchain explained



Here’s how a deal gets included in a blockchain:
A trade is recorded. For example, let’s say Mr Pink is selling two of his 
coins to Mr Green for $100. The record lists the details, including a digital 
signature from each part
• THE RECORD - Can be any information, a deal for example
• THE BLOCK - A bundle of records
• THE CHAIN - All the blocks linked together

Blockchain explained






STEP TWO

The record is checked by the 
network. 

The computers in the network, 
called 'nodes', check the details 
of the trade to make sure it is 
valid

Blockchain explained






STEP THREE

The records that the network 
accepted are added to a block. 

Each block contains a unique 
code called a hash. It also 
contains the hash of the 
previous block in the chain

Blockchain explained






STEP FOUR

The block is added to the 
blockchain. The hash codes 
connect the blocks together in a 
specific order.

Blockchain explained






• Hash codes keep records safe. 
• A hash code is created by a math 

function that takes digital information 
and generates a string of letters and 
numbers from it. 

• Let’s take a closer look at two important 
characteristics of hash codes:

• First, no matter what the size of the 
original file, a hash function will always 
generate a code of the same length. For 
example, the first tweet from Jack 
Dorsey was much shorter than “War 
and Peace” by Leo Tolstoy, but they 
would yield hashes of the same length

Blockchain explained



Second, any change to the original input will 
generate a new hash. 

So if someone decided to delete just one 
comma from Tolstoy's 587,287-word 
masterpiece, it would show up, because the 
hash would change.

ORIGINAL HASH:
a948904f2f0f479b8f8197694b30184b0d2ed1c1cd2a1ec0fb85d299a192a447 
NEW HASH:
40115cc2aecc43ea86a7e54be6f7257abff7b43959cd728f06c0c7423039166r

Blockchain explained



The changed hash breaks the chain.
The next block in the chain still has 
the old hash, so to restore the chain 
a hacker would have to recalculate 
that. 

And the next, and so on. 
Recalculating all those hashes 
would take an enormous amount of 
computing power – not humanly
possible

Blockchain explained






The computers in the network Unlike traditional ledgers, a blockchain database is 
decentralized and has no “master”. 

“Imagine two entities (eg banks) that need to update their own user account balances 
when there is a request to transfer money from one customer to another. They need 
to spend a tremendous (and costly) amount of time and effort for coordination, 
synchronization, messaging and checking to ensure that each transaction happens 
exactly as it should. Typically, the money being transferred is held by the originator 
until it can be confirmed that it was received by the recipient. With the blockchain, a 
single ledger of transaction entries that both parties have access to can simplify the 
coordination and validation efforts because there is always a single version of 
records, not two disparate databases”.

- William Mougayar, author of The Business Blockchain,

Blockchain explained

https://www.coindesk.com/understand-google-docs-can-understand-blockchain/


The computers in 
the network.

Unlike traditional 
ledgers, a 
blockchain 
database is 

decentralized and 
has no “master”.CENTRALIZED NETWORK

Authority is held by a central 
node

DECENTRALIZED NETWORK
All the nodes can access the 
information and compete to be 
the next to add to the database.

Blockchain explained



Permission to join
Without centralized control of a network, trust is a problem. One answer is to 
only let people you know, such as company employees, join in. 

But blockchains such as the bitcoin network are open to anyone. Members 
are anonymous. There is no way to know if they are trustworthy.

To resolve this and build trust, these blockchains set tests for the computers 
that seek to join and add records to the chain. The tests are called “consensus 
models”

Blockchain explained



Reaching a consensus
The tests require 

network members to 
‘prove’ themselves. 

PROOF OF WORK

To add a block to the chain, nodes must 
demonstrate that they have done ‘work’ by 
solving an increasingly difficult computational 
puzzle. This process, called mining, uses a lot of 
computing power. In return for their work, 
members can receive rewards - tokens for 
instance, or bitcoins

PROOF OF STAKE

Participants buy tokens which allow them to 
join the network. The more tokens they have, 
the more they can mine

Blockchain explained



Blockchains



Blockchains



Possible uses - There is a lot of hype about blockchain, but some 
promising uses are under development

• CRYPTOCURRENCY - Blockchains are the basis of bitcoin and other cryptocurrencies].

• BANKING - Financial institutions have been investing in blockchains to simplify their 
record-keeping for payments.

• SUPPLY CHAIN - Recording trades on a blockchain offers a way to check the history of a 
product. For example, jewelry companies hope it can assure customers that diamonds are 
not from places where they could finance war.

• HEALTHCARE - With blockchain, medical history could be securely stored and controlled by 
patients.

• VOTING - Blockchain records could create tamper-proof election returns

• PROPERTY RECORDS - Storing land records on a blockchain could cut down on costly title 
research and insurance. In politically unstable places, it could help prove ownership.



Possible uses - There is a lot of hype about blockchain, but some 
promising uses are under development



• Smart contracts help you exchange money, property, shares, or anything of 
value in a transparent, conflict-free way while avoiding the services of a 
middleman.

• The best way to describe smart contracts is to compare the technology to a 
vending machine. Ordinarily, you would go to a lawyer or a notary, pay 
them, and wait while you get the document. With smart contracts, you 
simply drop a bitcoin into the vending machine (i.e. ledger), and your 
escrow, entitlement or whatever drops into your account.

• More so, smart contracts not only define the rules and penalties around an 
agreement in the same way that a traditional contract does, but also 
automatically enforce those obligations

Smart Contracts ? 



….. In a smart contract approach, an asset 
or currency is transferred into a program 
“and the program runs this code and at 
some point it automatically validates a 
condition and it automatically determines 
whether the asset should go to one 
person or back to the other person, or 
whether it should be immediately 
refunded to the person who sent it or 
some combination thereof.” In the 
meantime, the decentralized ledger also 
stores and replicates the document which 
gives it a certain security and 
immutability.

- Vitalik Buterin, Ethereum, 

Smart Contracts ? 



“Smart contracts … guarantee a 
very, very specific set of 
outcomes. There’s never any 
confusion and there’s never any 
need for litigation.”

- Garzik, owner of blockchain 
services Bloq,

Smart Contracts ? 



Smart Contracts ? 



Here is the code for a 
basic smart contract that 
was written on 
the Ethereum blockchain. 
Contracts can be encoded 
on any blockchain, but 
Ethereum is mostly used 
since it gives unlimited 
processing capability.

Smart Contracts ? What does it look like ?

https://blockgeeks.com/guides/what-is-ethereum/


• Autonomy –You’re the one making the 
agreement; there’s no need to rely on a 
broker, lawyer or other intermediaries to 
confirm. Incidentally, this also knocks out the 
danger of manipulation by a third party, 
since execution is managed automatically by 
the network, rather than by one or more, 
possibly biased, individuals who may err.

• Trust –Your documents are encrypted on a 
shared ledger. There’s no way that someone 
can say they lost it.

• Backup – Imagine if your bank lost your 
savings account. On the blockchain, each 
and every one of your friends has your back. 
Your documents are duplicated many times 
over.

• Safety – Cryptography, the encryption of 
websites, keeps your documents safe. There 
is no hacking. In fact, it would take an 
abnormally smart hacker to crack the code 

and infiltrate.

• Speed –You’d ordinarily have to spend 
chunks of time and paperwork to manually 
process documents. Smart contracts use 
software code to automate tasks, thereby 
shaving hours off a range of business 
processes.

• Savings – Smart contracts save you money 
since they knock out the presence of an 
intermediary. You would, for instance, have 
to pay a notary to witness your transaction.

• Accuracy – Automated contracts are not 
only faster and cheaper but also avoid the 
errors that come from manually filling out 
heaps of forms.

Smart Contracts ? What does it give you ? 

https://blockgeeks.com/guides/cryptocurrencies-cryptography/


• Supply Chain

Smart contracts work on the If - Then premise so, to put in Jeff Garzik’s words,

“UPS can execute contracts that say, ‘If I receive cash on delivery at this location 
in a developing, emerging market, then this other [product], many, many links 
up the supply chain, will trigger a supplier creating a new item since the existing 
item was just delivered in that developing market.’” All too often, supply chains 
are hampered by paper-based systems, where forms have to pass through 
numerous channels for approval, which increases exposure to loss and fraud. 

The blockchain nullifies this by providing a secure, accessible digital version to 
all parties on the chain and automates tasks and payment.

Smart Contracts ? Application ?

http://searchcio.techtarget.com/feature/What-is-a-smart-contract-and-whats-it-good-for


• Just how do you use to code these smart contracts ? How many lawyers do you 
know who can successfully code a smart contract without assistance ? 

• Smart contracts are far from perfect. What if bugs get in the code? Or how should 
governments regulate such contracts? Or, how would governments tax these smart 
contract transactions? 

• What happens if I send the wrong code, or, as lawyer Bill Marino points out, I send 
the right code, but my apartment is condemned (i.e., taken for public use without 
my consent) before the rental date arrives? If this were the traditional contract, I 
could rescind it in court, but the blockchain is a different situation. The contract 
performs, no matter what.

• Experts are trying to unravel them, but these critical issues do dissuade potential 
adopters from signing on.

• The list of challenges goes on and on. 

Smart Contracts ? Problems ?

http://tech.cornell.edu/news/smart-contracts-the-next-big-blockchain-application


An area of Smart Contract development that has consistently intrigued me is its real 
world usage to disintermediate the middleman. 

There’s one gem of a Smart Contract that achieves this in the Solidity documentation 
called Safe Remote Purchase

My other hobby is watches. I often buy my watches on the Internet, wear them for a 
few months, get bored and attempt to sell them to buy another one. It becomes a 
challenge to do this if I don’t get to deal face-to-face because I do not trust the buyer 
and the buyer does not trust me. The buyer may take my watch and not pay me. For 
this reason, Escrow Agent services such as Chrono24 exist. Chrono24 takes the buyer’s 
money, hold on to it and only releases it to the seller when the buyer confirms that he 
has received and accepted the watch. For this service, Chrono24 takes a 4.5% service 
fee on the listing price of the watch.

Many similar example of escrow services like this exist. The stock exchange 
and banks are other examples.

Now image if an escrow service is replaced with a Smart Contract on the Ethereum
Blockchain. Safe Remote Purchase does just this.

Escrow Service as a Smart Contract: The Business Logic

http://solidity.readthedocs.io/en/develop/solidity-by-example.html#safe-remote-purchase
https://www.investopedia.com/terms/e/escrow_agent.asp
https://www.chrono24.com/
https://www.dbs.com.sg/corporate/cash/cash-and-accounts/escrow-services
http://solidity.readthedocs.io/en/develop/solidity-by-example.html#safe-remote-purchase




• What is the significance of initiating the smart contract?

The seller will need to stake 2x the value of what he is selling.

• What is the significance of confirming a purchase?

The purchaser will need to stake 2x the value of what he is 
buying.

• What is the significance of confirming delivery?

This triggers the Smart Contract to return 1ETH to John and 
3ETH to Peter. Confirming delivery concludes the transaction.

• Isn’t Peter selling? Why must he stake ETH worth 2x of the value 
of his widget to the Smart Contract?

By staking 2x of the value of his widget to the Smart Contract, 
Peter is committed to delivering his widget to John. Or else he 
loses double the value of his widget.

• Why can’t Peter just stake 1ETH then, which is what his widget is 
worth?

If Peter stakes only 1ETH, his stake is less than John’s, which is 
2ETH. If he doesn’t deliver his widget to John, he loses only 1ETH 
while John loses 2ETH.

• Why must John stake 2x the value of the widget he is purchasing?

Imagine if John stakes only 1ETH, Peter delivers, and John 
refuses to confirm the delivery. Peter will lose 2ETH and John 
loses nothing!

• Then why not let both John and Peter stake only 1ETH each?

If John receives the goods and does not confirm it, he loses 
nothing, while Peter loses not only 1ETH, but his widget as well. 
The significance of making both seller and buyer stake ETH 
worth 2x the value of the widget is that this motivates both 
parties to carry the full process of the transaction, from initiation 
to delivery confirmation. This illustrates the beauty of a well 
designed smart contract which in this case, ensures fairness for 
both the buyer and seller.

• Can the Smart Contract lie and not return ETHs to John and/or 
Peter?

The codes for a Smart Contract can be verified and displayed for 
all to see on Etherscan.io. Run only what you trust.

Questions about Smart Remote Purchase

https://ropsten.etherscan.io/verifyContract


Thank You :)
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