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Blockchain	Development	for	Beginners:	A	Step-by-Step	Guide	the	first	time	I	tried	to	learn	blockchain	development,	I	felt	overwhelmd.	this	tutorial	you're	reading	is	what	I	wish	I	could	send	back	in	time	to	myself.	this	will	give	you	a	strong	foudation	in	blockchain	development,	and	set	you	up	for	success	in	coding	your	own	smart	contracts.	in	adition
to	my	explanation	and	code	examples,	i've	included	lots	of	videos	you	can	use	to	supplement	your	learning.	this	tutorial	assumes	that	you	understand	some	foundational	coding	concepts.	one	of	these	that	will	be	particualrly	helpful	is	the	concept	of	object-oriented	programming	(oop).	the	blockchain	is	a	network	of	transactions	or	assets	called	blocks
where	every	block	is	connected	to	the	others.	everyone	here	has	equal	access	to	the	data	circling	within	the	network.	you	can	see	blockchain	as	a	document	that	holds	the	details	of	transactions	made	by	a	group	of	people	where	everyone	has	a	copy.	everyone	must	agree	upon	any	updates	before	they	are	accepted.	anyone	who	tries	to	mutilate	their
document	without	the	others'	consent	is	seen	as	fraudulent	and	will	suffer	predefined	consequences.	for	example,	imagine	that	a	group	of	friends	(njoku,	samson,	and	ebere)	decides	to	start	a	peer-to-peer	savings	account	that	must	run	for	a	certain	period	before	a	withdrawal	is	possible.	the	three	agree	that	no	one	will	be	the	boss,	and	each	person
will	have	equal	access	to	the	account	to	ensure	trust.	so	they	open	an	account.	each	time	one	of	them	deposits	money,	everyone	gets	a	new	account	history	document	emailed	to	them.	whenever	they	decide	to	add	a	new	member,	the	person	becomes	part	of	the	signatories	and	gets	a	copy	of	the	account	history.	everyone	must	consent	before	a
withdrawal	happens	outside	the	proposed	date.	not	following	these	terms	will	incur	consequences	such	as	losing	all	of	a	person’s	savings	or	leaving	the	association	after	paying	a	fine.	blockchain	is	known	as	a	decentralized	technology	since	data	and	authority	are	shared	equally	among	everybody	in	the	network.	it	differs	from	centralized	applications
where	the	company	owns	the	data,	and	the	consumers	just	hope	their	data	isn’t	misused.	examples	of	decentralized	applications	include	bitcoin	and	ethereum,	while	centralized	applications	include	facebook	and	google.	blockchain	technology	falls	under	the	category	of	web	3	simply	because	it	is	the	third	phase	of	the	internet	in	which	users	can	read,
write,	and	own	data.	web	1	was	the	stage	where	users	could	only	read	data.	web	2	emerged	sometime	around	the	early	2000s	and	is	the	phase	in	which	users	can	read	and	write	data.	in	this	section,	i	will	explain	what	happens	in	a	blockchain	application	behind	the	scenes.	we	will	begin	by	looking	at	how	it	works	in	theory	and	then	how	we	can
replicate	it	using	a	programming	language	that	many	devs	already	know	–	javascript.	a	blockchain	is	a	connection	of	many	blocks.	so	it	begins	with	one	block	called	the	genesis	block.	among	other	things,	a	block	contains	a	hash,	the	previous	block	hash,	and	at	least	one	transaction.	every	block	in	the	blockchain	keeps	a	record	of	its	hash	and	the
previous	block’s	hash	to	keep	the	network	safe	from	hackers.	this	implies	that	for	a	hacker	to	gain	access	and	break	the	network,	they	need	to	generate	the	hashes	and	match	them	to	the	right	block	without	breaking	other	blocks.	now	that	sounds	really	stressful	and	almost	impossible.	that	is	how	secure	blockchains	are.	next,	any	user	on	the	network
can	perform	at	least	one	transaction.	if	the	user	has	completed	a	set	of	transactions	they	need	at	a	time,	they	can	use	those	transactions	to	create	a	block.	the	block	may	now	be	added	to	the	others.	the	whole	process	of	adding	a	new	block	is	known	as	mining.	the	process	secures	and	verifies	the	transactions	contained	in	a	block.	the	hash	of	a	block
gets	generated	when	mining.	the	process	of	calculating	the	hash	is	known	as	proof	of	work.	let's	use	some	javascript	object-oriented	programming	to	demonstrate	how	blockchain	works.	we	are	using	the	oop	method	because	blockchain	programming	uses	the	same	pattern.	but	before	we	start	building,	let's	learn	how	to	generate	the	hash	for	every
block	in	a	blockchain.	there	are	a	lot	of	libraries	for	generating	a	block's	hash.	but	we	will	use	the	sha256	library	for	this	tutorial.	sha256	is	the	most	popular	and	is	used	by	many	renowned	companies.	the	sha256	library	takes	any	data	given	to	it	and	returns	a	64-character	long	string.	every	string	passed	to	the	sha256	library	will	always	return	the
same	64-character	long	string	every	time.	you	can	check	out	and	play	around	with	the	ui	to	see	how	it	works.	blockchains	do	not	use	just	any	hash	generated	because	of	security	reasons.	it	specifies	what	the	first	few	characters	must	look	like	for	the	hash	to	be	accepted.	this	means	that	the	hash	will	have	to	be	generated	several	times,	and	a	record	of
what	changes	on	each	iteration	will	be	kept	for	reference	purposes.	for	example,	a	blockchain	may	specify	that	the	only	acceptable	hash	must	contain	three	zeros	at	the	beginning.	to	calculate	the	hash,	we	need	to	add	a	number	known	as	a	nonce	to	the	string	being	hashed.	the	nonce	usually	starts	from	zero	and	is	incremented	every	time	the	hash	is
generated	until	a	hash	beginning	with	three	zeros	is	found.	then	the	hash	and	the	nonce	will	be	stored	for	reference	purposes.	the	code	below	will	calculate	the	hash	for	"man":	sha256("man").toString()	however,	we	may	run	the	function	several	times	to	get	a	string	with	three	zeros	at	the	beginning.	since	the	function	will	always	return	the	same
result,	we	need	to	add	a	number	to	the	string	and	increment	it	until	we	get	the	hash	we	want.	the	code	we'd	use	for	that	will	look	like	this:	let	hash	=	"";	let	nonce	=	0;	while	(hash.substring(0,	3)	!==	"000")	{	nonce++;	hash	=	sha256("man"	+	nonce).toString();	}	console.log(nonce);	console.log(hash);	###Looking	forward	to	seeing	everyone	at	the
meeting	tomorrow	and	discussing	our	strategies	in	detail.	First,	let's	get	back	to	demonstrating	how	blockchain	works	for	our	project.	We	need	to	create	a	directory	called	intro_to_blockchain	and	open	it	in	a	terminal.	Then	we	run	the	following	command	and	hit	enter	for	all	the	prompts	to	initialize	the	project:	npm	init	Create	2	files:	blockchain.js	and
test.js	by	touching	blockchain.js	test.js.	We	will	use	the	blockchain.js	file	to	write	the	code	that	emulates	how	blockchain	works	and	use	test.js	to	test	the	code	and	see	the	result	in	our	system.	In	the	blockchain.js,	we	have	declared	a	class	named	Blockchain	with	the	constructor	function	used	to	initialize	the	chain	and	pendingTransactions	array.	The
chain	array	will	contain	every	block	or	group	of	transactions	added	to	the	network,	while	the	pendingTransactions	array	will	hold	all	transactions	that	have	not	been	added	to	a	block.	Now,	let's	build	the	createGenesisBlock	function	that	only	executes	once	because	the	constructor	function	runs	only	once	–	at	the	beginning	of	the	program	and	does	not
carry	any	transactions.	The	next	thing	is	to	make	a	function	to	get	the	last	block	with	the	code	below:	getLastBlock()	{	return	this.chain[this.chain.length	-	1];};	This	will	enable	us	to	access	the	details	of	the	most	recent	block	added.	Let's	now	add	the	code	to	calculate	the	hash	of	a	block	which	ensures	that	it	works	and	install	the	SHA256	library
using	the	following	command	for	our	project.	npm	i	sha256	Import	it	at	the	top	of	your	blockchain.js	file	like	this:	const	SHA256	=	require("sha256");	We	will	now	add	a	function	that	creates	our	transactions	and	adds	them	to	the	list	of	pending	transactions	with	the	code	below:	createNewTransaction(amount,	sender,	recipient)	{	const	newTransaction
=	{	amount,	sender,	recipient,	};	this.pendingTransactions.push(newTransaction);	}.	The	time	has	now	arrived	for	us	to	build	the	last	function	–	createNewBlock.	It	will	enable	us	to	add	the	pending	transactions	to	a	block,	calculate	the	hash,	and	add	the	block	to	the	chain	with	the	code	below:	createNewBlock()	{	const	timestamp	=	Date.now();	const
transactions	=	this.pendingTransactions;	const	previousBlockHash	=	this.getLastBlock().hash;	const	generateHash	=	this.generateHash(	previousBlockHash,	timestamp,	transactions	);	const	newBlock	=	{	index:	this.chain.length	+	1,	timestamp,	transactions,	nonce:	generateHash.nonce,	hash:	generateHash.hash,	previousBlockHash,	};
this.pendingTransactions	=	[];	this.chain.push(newBlock);	return	newBlock;	}	The	code	above	uses	the	getLastBlock	function	to	access	the	previous	block's	hash.	It	calculates	the	hash	of	the	current	block,	adds	all	the	detail	of	the	new	block	in	an	object,	clears	the	pendingTransactions	array,	and	pushes	the	new	block	into	the	chain.	Let's	export	the
Blockchain	class	to	be	able	to	access	it	outside	the	file:	module.exports	=	Blockchain;	We	want	to	test	the	code	we	have	written	so	far	and	see	if	it	works	as	expected.	We	will	navigate	to	the	test.js	file	and	begin	by	importing	the	Blockchain	class	that	we	exported	a	moment	ago	like	this:	const	Blockchain	=	require("./blockchain");	Now,	let's	make	an
instance	of	it	and	name	it	bitcoin:	let	bitcoin	=	new	Blockchain();	You	may	call	it	whatever	you	see	fit,	but	I	will	use	bitcoin	because	it	is	popular.	Let's	now	see	what	we	have	in	bitcoin	by	default.	To	do	that,	we	will	log	it	to	the	console	like	this:	console.log(bitcoin);	We	will	now	open	the	project	in	a	terminal	and	run	the	following	command:	node	test	It
should	output	the	following:	Default	Output	In	the	output	above,	we	have	the	chain	array	containing	the	genesis	block	and	the	pendingTransactions	array	containing	nothing.	You	will	recall	that	the	constructor	function	contains	all	those	data	and	it	runs	once	at	the	beginning	of	the	program.	To	add	a	new	transaction,	use	the	code	below:
bitcoin.createNewTransaction(	"100",	"0xBcd4042DE499D14e55001CcbB24a551F3b954096",	"0xa0Ee7A142d267C1f36714E4a8F75612F20a79720"	);	The	first	parameter	is	the	amount,	the	second	is	the	sender,	and	the	third	is	the	recipient	just	as	we	specified	while	creating	the	function.	If	you	run	node	test	again,	you	should	have	one	item	in	the
pendingTransactions	array	like	this:	One	pending	transaction	added	To	create	or	mine	a	block,	enter	the	following	code:	bitcoin.createNewBlock();	You	should	get	the	output	below	this	time:	That	looks	good!	It	shows	that	all	our	functions	work	as	intended.You've	just	learned	about	blockchain	and	its	fundamental	principles.	However,	don't	get	ahead
of	yourself	-	building	a	real-world	DApp	requires	more	knowledge	than	just	this	program	idea.	What	we've	covered	so	far	will	still	help	you	dive	deeper	into	learning	web3,	though.	To	build	a	successful	blockchain	application,	you'll	need	to	learn	more	about	blockchain	programming	languages	like	Solidity	and	other	libraries	such	as	Web3js	and
Etherjs.	Now	that	we've	got	the	basics	down,	it's	time	to	introduce	smart	contracts	using	Solidity.	In	this	section,	we'll	explore	everything	you	need	to	know	about	smart	contracts	and	the	Solidity	programming	language.	A	smart	contract	is	a	program	stored	on	the	blockchain	that	executes	certain	conditions	before	it	takes	action.	Think	of	them	like
traditional	contracts,	but	they're	executed	automatically	by	a	computer	when	the	predefined	terms	are	met.	Solidity	is	the	primary	language	used	for	building	most	smart	contracts	due	to	its	specific	design	for	this	purpose.	It	follows	an	object-oriented	pattern	(OOP)	similar	to	JavaScript	and	borrows	from	TypeScript's	typed	nature.	So	while	some
syntax	may	differ,	it's	not	too	far-fetched	to	grasp.	We'll	learn	the	basics	of	Solidity	by	using	it	to	build	a	simple	smart	contract	that	enables	users	to	send	funds	to	each	other.	Let's	get	started	with	Remix,	a	playground	where	we	can	write,	compile,	debug,	and	test	our	code	without	setting	up	another	project.	Head	over	to	and	you	should	see	the
following	screen:	Remix	is	getting	everything	ready	for	us.	Just	be	patient	 	When	it's	done,	you	should	have	the	following	screen:	This	playground	provides	all	we	need	to	write	our	first	smart	contract.	Let's	start	by	deleting	the	default	file	created	for	us	by	clicking	on	the	first	icon	below	the	remix	logo	and	right-clicking	on	the	file	name	in	the
explorer	section.	Next,	create	a	new	file	named	Blockchain.sol	by	clicking	the	document	icon	marked	red	in	the	image	below	and	type	the	name	of	the	file	in	the	space	provided.	.sol	is	the	extension	used	for	solidity	files.	Solidity	code	always	begins	with	the	line	below:	Without	this	code,	you	will	get	an	error.	It	is	just	like	saying	that	you	accept	the
terms	and	conditions	of	writing	Solidity.	The	next	thing	to	do	is	to	state	the	Solidity	version	you	want	to	use.	I'll	use	the	following	code:	pragma	solidity	^0.8.7;	The	caret	(^)	sign	indicates	that	the	program	will	be	compatible	with	higher	versions	of	solidity.	Now,	let's	define	a	contract	named	Blockchain	by	using	the	keyword	'contract'	in	place	of
'class'.	Inside	the	contract,	we'll	create	a	data-type	called	BlockStruck	with	the	code	below:	struct	BlockStruck	{	uint256	index;	uint256	timestamp;	uint256	amount;	address	sender;	address	recipient;	}	Solidity	allows	us	to	create	any	data-type	that	we	see	fit	using	the	'struct'	keyword.	We	define	all	the	keys	we	expect	a	value	for	in	the	struct.	Next,
let's	define	an	event.	An	event	is	usually	triggered	at	the	end	of	a	function's	execution	to	send	data	to	the	frontend.	You	can	see	it	like	console.log.	Enter	the	following	code	below	the	BlockStruct:	event	BlockEvent(uint256	amount,	address	sender,	address	recipient);	Unlike	'struct',	we	use	circular	braces	for	an	event	and	their	keys	are	separated	by
commas	(,).	Also	notice	that	struct	does	not	end	with	a	semicolon	but	event	does.	Now	that	we've	defined	the	structure	of	blocks,	let's	use	it	to	setup	an	array	of	blocks	called	chain	like	this:	BlockStruck[]	chain;	The	code	above	defines	the	chain	as	an	array	of	BlockStruct.	As	always,	we	specify	the	data-type	before	the	variable	name.	Next,	define	a
variable	to	keep	track	of	how	many	blocks	are	in	the	chain:	uint256	chainCount;	You	can	assign	it	a	value	on	the	same	line	(uint256	chainCount	=	0;)	or	do	it	in	the	constructor	function	like	this:	constructor()	{	chainCount	=	0;	}	We'll	now	define	three	functions:	addBlockToChain,	getChain	and	getChainCount.	The	code	below	begins	the	function:
function	addBlockToChain(uint256	amount,	address	payable	recipient)	public	{	}	Like	the	functions	you	already	know,	it	begins	with	the	'function'	keyword	followed	by	the	name	of	the	function,	and	the	argument	it	expects	in	braces.	In	the	addBlockToChain,	we	start	by	incrementing	the	chainCount	by	one	like	this:	chainCount	+=	1;	Next,	add	the
block	of	a	transaction	to	the	chain	like	this:	chain.push(	BlockStruck(	chainCount,	block.timestamp,	amount,	msg.sender,	recipient	)	);	The	rest	of	the	function	remains	to	be	implemented.	You	can	continue	building	on	it	from	here.	###Blockchain	is	a	data	structure	that	takes	values	corresponding	to	the	keys	set	when	defining	the	struct.	It	is	then
added	to	the	chain	array	using	the	.push	method.	Now	we	have	a	new	block	in	the	chain.	Finally,	we	trigger	the	BlockEvent	we	created	a	while	ago:	emit	BlockEvent(amount,	msg.sender,	recipient);	emit	is	the	keyword	used	to	call	an	event.	As	with	the	BlockStruct,	the	BlockEvent	takes	the	values	as	they	correspond	to	the	keys	set	when	defining	it.
The	addBlockToChain	function	now	looks	like	this:	function	addBlockToChain(uint256	amount,	address	payable	recipient)	public	{	chainCount	+=	1;	chain.push(	BlockStruck(	chainCount,	block.timestamp,	amount,	msg.sender,	recipient	)	);	emit	BlockEvent(amount,	msg.sender,	recipient);	}	This	function	takes	no	argument	but	returns	a	BlockStruct.
We	will	use	the	following	code:	function	getChain()	public	view	returns	(BlockStruck[]	memory)	{	return	chain;	}	The	program	returns	the	chain,	an	array	of	all	blocks.	Something	to	note	in	the	function	above	is	that	we	used	view	to	show	that	this	function	returns	a	value.	We	also	indicated	the	kind	of	data	type	we	expect	to	be	returned	(returns
(BlockStruck[]	memory))	and	the	storage	type	to	be	used	(memory).	There	are	two	main	storage	types	in	solidity:	Storage	and	Memory.	Storage	is	the	default	type	of	storage	used	to	hold	data	permanently	for	a	program	while	Memory	is	temporary	and	is	less	expensive	in	terms	of	gas.	Gas	is	a	fee	paid	to	execute	smart	contracts.	Don't	worry	about
that.	We	have	some	dummy	gas	that	will	enable	us	to	test	our	program.	Like	the	getChain,	this	function	also	takes	no	argument.	It	returns	the	number	of	blocks	added	to	the	chain	so	far.	See	the	code	below:	function	getChainCount()	public	view	returns	(uint256)	{	return	chainCount;	}	That	completes	the	smart	contract	that	we	intended	to	create.
Now	the	code	looks	like	this:	pragma	solidity	^0.8.7;	contract	Blockchain	{	struct	BlockStruck	{	uint256	index;	uint256	timestamp;	uint256	amount;	address	sender;	address	recipient;	}	event	BlockEvent(uint256	amount,	address	sender,	address	recipient);	BlockStruck[]	chain;	uint256	chainCount;	constructor()	{	chainCount	=	0;	}	function
addBlockToChain(uint256	amount,	address	payable	recipient)	public	{	chainCount	+=	1;	chain.push(	BlockStruck(	chainCount,	block.timestamp,	amount,	msg.sender,	recipient	)	);	emit	BlockEvent(amount,	msg.sender,	recipient);	}	function	getChain()	public	view	returns	(BlockStruck[]	memory)	{	return	chain;	}	function	getChainCount()	public	view
returns	(uint256)	{	return	chainCount;	}	}	We	need	to	compile	the	code	to	check	if	there	are	errors	that	we	need	to	fix.	The	steps	below	will	help	us	do	just	that.	Click	on	the	third	icon	on	the	left	side	menu	of	the	remix	IDE:	Ensure	that	the	solidity	version	selected	matches	the	one	you	specified	at	the	beginning	of	the	smart	contract.	Then	click	the
Compile	button:	The	compilation	was	successful	since	we	have	no	errors.	Beautiful	.	Now	that	compilation	is	successful,	let's	deploy	the	contract.	Click	on	the	fourth	icon	in	the	side	menu:	Select	Remix	VM	(London)	for	the	ENVIRONMENT.	It	has	ten	(10)	accounts	with	100	dummy	ethers	each	that	you	may	use	for	test	purposes.	Then	click	the	Deploy
button:	Now	when	you	scroll	to	the	bottom,	you	will	find	the	Blockchain	contract	under	Deployed	Contracts.	Click	the	arrow	by	the	deployed	contract	name	to	see	the	functions	of	the	contract	that	you	can	interact	with.	There	are	three	(3)	functions	in	the	image	above	that	match	the	three	(3)	functions	we	defined	in	our	smart	contract.	Remix
automatically	creates	a	UI	for	you	to	test	your	contracts	as	soon	as	you	deploy	them	We	will	now	test	the	functions	we	created	to	see	how	they	respond.	To	test	the	addBlockToChain	function,	click	the	caret	(^)	icon	by	the	side	of	the	function	button	and	input	box.	That	drops	down	a	form.	Fill	in	10	for	the	amount,	and	fill	in	one	of	the	ten	10	account
addresses	for	the	recipient:	Click	the	transact	button.	Note	that	you	cannot	send	funds	to	the	same	address	you	used	to	deploy	the	contract.	You	must	choose	a	different	account.	Click	the	getChain	button	to	reveal	the	blocks	in	the	chain	so	far:	It	returns	a	tuple,	which	is	a	kind	of	array.	Recall	that	chain	is	supposed	to	be	an	array	containing	a	list	of
blocks.	To	get	the	number	of	blocks	added,	click	the	getChainCount	button:	And	just	as	we	defined	it,	it	returns	a	uint.	There	is	just	one	item	in	the	chain	for	now,	but	as	you	keep	adding	more	blocks,	the	number	will	increase.	Walah!	Did	we	come	this	far?	How	Awesome	.	Congratulations	on	sticking	to	the	end	of	this	tutorial!	You	are	now	ready	to
explore	all	that	you	can	do	with	blockchain.	Blockchain	is	redefining	the	internet	and	has	come	to	stay.	The	difficulty	I	encountered	trying	to	learn	the	ropes	of	this	new	technology	moved	me	to	document	this	beginner-friendly	guide.	I	hope	that	it	helps	everyone	still	struggling	out	there.	In	this	tutorial,	you	learned	what	blockchain	is,	how	it	works
and	what	goes	on	behind	the	scenes.	We	demonstrated	how	it	works	using	the	OOP	pattern	of	JavaScript	and	then	concluded	with	a	brief	introduction	to	how	to	build	smart	contracts	using	the	solidity	programming	language	and	remix	IDE.	I	recommend	that	you	keep	learning	and	getting	better	at	building	blockchain	applications	by	creating	the
following	projects	in	the	order	they	are	listed	(by	increasing	difficulty):	Hello	World	Simple	Storage	Voting	Smart	Contract	Ether	Wallets	Multi	Send	Time	Lock	Smart	Contract	ERC20	Token	Token	Wallet	Air	Drop	ICO	These	projects	will	challenge	you	to	do	research	and	sharpen	your	blockchain	skill.	Happy	Chaining!	What	is	Blockchain	Technology?
Features	of	Blockchain?	Why	is	Blockchain	Important?	What	is	Cryptocurrency?	What	is	a	Blockchain	Wallet?	What	is	Ethereum?	Bitcoin	vs	Ethereum:	Which	One	is	Better?	What	is	Ethereum	Mining?	What	is	a	Smart	Contract	in	Blockchain?	What	is	Dogecoin?	Dogecoin	vs.	Bitcoin	Dogecoin	Mining:	Understanding	The	Fundamentals	A	Look	into	The
Digital	Dogecoin	Wallet	5	Industries	That	Blockchain	Will	Disrupt	in	Future	Emerging	Blockchain	Applications	AcrossHow	To	Become	a	Blockchain	Developer?	What	is	NFT?	The	complete	guide	on	Solidity	Programming	The	Future	of	Shiba	Inu	Coin	Understanding	the	Fundamentals	of	Ethereum	Classic	What	is	the	Merkle	Tree	in	Blockchain?	What	is
Cardano?	What	is	Matic	Network?	Top	30	Blockchain	Interview	Questions	and	Answers	for	2022	What	is	Tether?	A	Comprehensive	Comparison	Of	NFT	Vs.	Crypto	What	is	Web	3.0?	Types	of	Blockchain	What	is	DeFi?	What	is	Ripple?	What	is	Binance?	Blockchain	Tutorial:	Table	of	Contents	Lesson	1:	What	Is	Blockchain	Technology?	Blockchain
technology	is	a	new	way	of	handling	digital	transactions	that	have	started	to	gain	traction	in	recent	years.	It	works	by	creating	an	unalterable	record	of	all	the	transactions	that	have	ever	taken	place	on	a	network	called	a	blockchain.	This	means	that	no	one	can	tamper	with	or	edit	the	records	without	being	detected	and	punished.	Its	dificult	for
hackers	to	steal	money	from	users	because	blockchain	technology	makes	sure	that	every	transaction	is	verified	by	many	people.	Lesson	2:	Features	Of	Blockchain	Blockchain	is	a	new	technology	that	is	changing	the	way	we	do	business.	Originally	designed	as	a	way	to	remove	the	need	for	a	middleman	in	transactions,	it	has	since	been	used	for	a
variety	of	purposes,	including	but	not	limited	to	identity	management,	supply	chain	management,	and	data	storage.	Its	uses	go	far	beyond	cryptocurrency,	from	medical	records	to	voting	systems.	Lesson	3:	Why	Blockchain	Is	Important?	Blockchain	is	a	distributed	digital	ledger	of	all	cryptocurrency	transactions.	This	technology	has	the	potential	to
change	the	way	we	do	business	and	could	even	have	far-reaching	implications	for	society	as	a	whole.	It	makes	blockchain	secure	because	every	transaction	on	it	must	be	verified	by	multiple	users,	which	makes	sure	that	no	one	can	cheat.	Lesson	4:	What	Is	Cryptocurrency?	Cryptocurrency	is	a	digital	or	virtual	currency	that	uses	cryptography	to
encrypt	its	transactions	and	regulate	the	creation	of	new	units.	They	are	often	traded	on	decentralized	exchanges	and	can	also	be	used	to	purchase	goods	and	services.	Most	cryptocurrency	is	based	on	blockchain	technology,	which	makes	them	virtually	impossible	to	counterfeit.	Lesson	5:	What	Is	A	Blockchain	Wallet?	A	blockchain	wallet	is	a	digital
wallet	that	allows	you	to	store,	send,	and	receive	cryptocurrencies	like	bitcoin	and	Ethereum.	Blockchain	wallets	are	similar	to	traditional	bank	accounts	in	that	they	allow	users	to	easily	transfer	funds	between	their	various	accounts.	But	where	banks	rely	on	centralized	systems	to	hold	customers'	money,	blockchain	wallets	use	decentralized
technology	to	manage	transactions.	Lesson	6:	What	Is	Ethereum?	Ethereum	is	a	decentralized	platform	that	runs	smart	contracts:	applications	that	run	exactly	as	programmed	without	any	possibility	of	fraud	or	third-party	interference.	It's	this	unique	feature	that	makes	Ethereum	especially	appealing	to	developers	and	entrepreneurs,	who	can	use	it
to	build	apps	on	top	of	it	with	no	risk	of	censorship	or	theft.	Lesson	7:	Bitcoin	vs	Ethereum:	Which	One	is	Better?	Bitcoin	is	a	decentralized	digital	currency	that	can	be	sent	from	user	to	user	on	the	peer-to-peer	bitcoin	network	without	the	need	for	intermediaries.	Transactions	are	verified	by	network	nodes	through	cryptography	and	recorded	in	a
public	dispersed	ledger	called	a	blockchain.	Ethereum	is	also	a	decentralized	digital	currency,	but	it	goes	beyond	being	just	a	payment	system.	It	is	also	a	platform	that	allows	developers	to	build	and	run	decentralized	applications	(dapps).	Lesson	8:	What	Is	Ethereum	Mining?	Ethereum	Mining	is	the	process	of	using	your	computer	to	help	power	the
Ethereum	network	and	reward	participants	for	their	contributions.	Every	time	a	user	sends	a	transaction	on	the	Ethereum	network,	they	are	rewarded	with	Ether	(ETH).	This	helps	keep	the	network	running	and	protected	from	malicious	attacks.	Lesson	9:	What	Is	A	Smart	Contract	in	Blockchain?	A	Smart	Contract	is	a	contract	that	is	executed
through	the	use	of	blockchain	technology.	This	involves	a	digital	ledger	of	all	contracts	and	transactions,	which	are	tamper-proof	and	accessible	by	everyone	on	the	network.	Whenever	someone	tries	to	modify	or	delete	a	contract,	their	attempt	will	be	recorded	in	the	public	ledger	as	well.	Lesson	10:	What	Is	Dogecoin?	Dogecoin	is	a	cryptocurrency
that	was	created	as	a	fun	way	to	make	online	transactions	more	accessible.	It	started	as	an	imitation	of	Bitcoin,	but	it	has	since	developed	its	unique	properties	and	currency	system.	Dogecoin	uses	a	peer-to-peer	network	to	facilitate	transactions.	Lesson	11:	Dogecoin	vs.	Bitcoin	Dogecoin	and	Bitcoin	are	both	types	of	digital	currencies.	But	what's	the
difference	between	them?	Bitcoin	is	more	popular	than	Dogecoin	Bitcoin	offers	greater	potential	for	growth	than	Dogecoin	does	currently.	Dogecoin	has	an	active	community	of	supporters	who	give	it	extra	liquidity	and	push	its	prices	up	during	volatile	markets.	Lesson	12:	What	is	Dogecoin	Mining?	Dogecoin	mining	is	the	process	of	using	a	computer
to	validate	and	add	new	transactions	to	the	Dogecoin	blockchain.	Mining	Dogecoin	can	be	a	fun	way	to	earn	some	extra	money,	and	it	also	helps	support	the	development	of	the	cryptocurrency.	Lesson	13:	Digital	Dogecoin	Wallet	A	digital	Dogecoin	wallet	is	a	great	way	to	store	your	DOGE.	A	digital	Dogecoin	wallet	allows	you	to	keep	your	DOGE
safely	and	securely,	without	having	to	worry	about	losing	them	or	having	them	stolen.	Lesson	14:	5	Industries	That	Blockchain	Will	Disrupt	in	the	Future	There's	several	industries	that	blockchain	will	disrupt	in	the	future,	including	healthcare	and	financial	services.	These	industries	will	see	a	big	change	as	blockchain	technology	becomes	more	widely
used.	Lesson	15:	How	To	Get	Started	With	Blockchain?	Getting	started	with	blockchain	requires	you	to	have	some	knowledge	of	computer	programming	languages	like	Solidity	and	JavaScript.	You	should	also	be	aware	of	the	different	types	of	blockchain	platforms,	such	as	Ethereum	and	Hyperledger.	###ARTICLEblockchain	technology	has	been
gaining	momentum	in	various	industries,	transforming	the	way	businesses	operate	and	interact	with	customers.	from	finance	to	healthcare	and	gaming,	blockchain's	impact	is	being	felt	across	the	globe.	recent	studies	have	shown	that	shoppers	prefer	items	that	have	been	authenticated	using	blockchain	technology	rather	than	traditional	security
measures.	this	allows	retailers	to	reduce	costs	associated	with	inventory	management,	theft	prevention,	and	customer	service	issues.	if	you're	interested	in	developing	on	the	blockchain,	then	it's	essential	to	know	how	to	become	a	blockchain	developer.	there	are	a	few	key	steps	that	you	need	to	take	to	get	started:	learn	about	blockchains	and
cryptocurrencies,	understand	coding	principles	and	frameworks,	get	familiar	with	distributed	systems	design	patterns,	and	incorporate	security	best	practices	into	your	development	workflow.	non-fungible	tokens	(nfts)	offer	unique	benefits	over	other	types	of	digital	assets.	unlike	regular	cryptocurrencies,	which	are	purely	deflationary,	nfts	can	have
a	fixed	supply	and	represent	ownership	of	something	tangible,	such	as	virtual	goods	or	intellectual	property.	solidity	is	a	language	for	programming	smart	contracts	on	the	ethereum	blockchain.	it's	similar	to	other	mainstream	languages	like	java	and	javascript,	but	it	has	been	designed	specifically	for	building	decentralized	applications.	shiba	inu	coin
may	be	the	right	choice	for	you	if	looking	to	invest	in	a	crypto	that	has	a	bright	future.	the	idea	is	to	create	a	global	currency	that	is	accessible	to	everyone,	and	that	can	be	used	to	purchase	goods	and	services.	ethereum	classic	is	a	platform	that	runs	on	blockchain	technology.	it	was	created	after	the	ethereum	network	was	attacked	and	compromised,
resulting	in	the	loss	of	millions	of	dollars	worth	of	erc20	tokens.	the	merkle	tree	is	a	data	structure	used	in	blockchain	technology.	it	helps	to	ensure	the	validity	of	transactions	and	builds	a	tamper-proof	record	of	all	events	that	have	happened	in	the	system.	cardano	is	a	new	blockchain	platform	that	focuses	on	smart	contracts,	scalability,	and
decentralized	applications.	cardano	is	designed	to	provide	a	solution	for	three	major	problems	faced	by	current	blockchains:	high	transaction	fees,	slow	processing	times,	and	lack	of	flexibility.	matic	network	is	a	blockchain-based	platform	that	allows	businesses	to	hire	dapps	to	power	their	operations.	with	matic,	companies	can	access	the	full	range	of
features	and	capabilities	offered	by	ethereum	while	still	keeping	their	data	isolated	from	the	public	network.	Web	3.0	is	all	about	shifting	away	from	centralized	control	and	embracing	distributed	ledgers,	which	will	enable	a	more	open	and	equitable	web	where	users	can	trust	their	data	is	safe	and	transactions	are	secure.	Blockchain	technology	uses	a
specific	algorithm	to	record	and	verify	transactions	in	a	decentralized	network,	creating	an	immutable	ledger	that	stores	data	across	time.	This	process	enables	peer-to-peer	transactions	without	intermediaries	or	governing	authorities.	By	utilizing	blockchain,	businesses	and	individuals	can	reduce	the	risk	of	fraud,	increase	transparency,	and	maintain
user	security.	The	technology	has	various	applications	beyond	digital	currencies,	including	regulatory	compliance,	auditing,	supply	chain	management,	and	smart	contracts	for	managing	financial	transactions.	The	integrity	of	the	blockchain	is	preserved	by	verifying	and	linking	each	block	to	the	previous	one,	rendering	any	attempts	to	alter	data
obsolete	due	to	the	complexity	of	mathematical	computations	required	for	tampering.	Furthermore,	the	decentralized	nature	of	the	network	ensures	that	all	nodes	have	access	to	the	same	information,	making	it	challenging	for	malicious	actors	to	manipulate	the	chain	without	being	detected.	Blockchain	is	a	type	of	distributed	ledger	technology	that
enables	secure,	transparent,	and	tamper-proof	transactions	without	the	need	for	intermediaries.	It	uses	advanced	cryptographic	algorithms	to	ensure	the	integrity	and	confidentiality	of	data,	making	it	an	attractive	solution	for	various	industries	such	as	healthcare,	finance,	and	supply	chain	management.	Blockchain	Architecture:	Understanding
Transactions,	Consensus,	and	Types	of	Blockchains	###ENDARTICLEBlockchain	technology	has	gained	significant	attention	in	recent	years	due	to	its	potential	to	revolutionize	various	industries.	However,	it	also	requires	high	power	consumption	and	complex	hardware	configurations,	making	it	a	challenge	for	widespread	adoption.	One	alternative	is
Proof-of-Stake	(PoS),	which	is	used	by	Ethereum	and	other	2nd	generation	blockchain	networks.	PoS	doesn't	require	extensive	power	consumption	but	has	its	own	set	of	requirements,	including	staking	coins	by	nodes,	which	can	be	investment-heavy.	Another	variant	of	PoS	is	Delegated	Proof-of-Stake	(DPoS),	which	allows	coin	holders	to	select	nodes
for	the	consensus	method.	This	approach	is	more	suitable	for	established	networks	with	trusted	participants	and	can	be	used	in	blockchain	business	models.	Practical	Byzantine	Fault	Tolerance	(PBFT)	is	another	consensus	algorithm	that	enables	nodes	to	decide	whether	to	accept	or	deny	submitted	information,	making	it	a	low-hash-rate	requirement
but	requiring	well-trusted	nodes.	In	the	enterprise	sector,	blockchain	use	cases	are	numerous,	including	Supply	Chain	Management,	which	suffers	from	product	counterfeiting	and	lack	of	transparency.	Blockchain	can	help	track	products	accurately,	reduce	costs,	and	improve	industries	like	healthcare	and	food.	Healthcare	benefits	from	secure
storage	and	retrieval	of	patient	reports,	while	energy	distribution	companies	can	utilize	blockchain	to	generate	and	trade	electricity	without	centralized	authorities.	Real	estate	also	stands	to	benefit	from	blockchain's	efficiency	in	transactions,	ownership	verification,	and	smart	contracts	that	automate	tasks.	With	the	growing	adoption	of	blockchain
technology,	it's	essential	for	beginners	to	master	its	elements	before	joining	the	industry.	Remember	to	do	your	own	research	when	considering	investing	in	blockchain-related	projects.	Note:	The	article	is	intended	for	informational	purposes	only	and	should	not	be	taken	as	investment	advice.	Claims	made	in	this	article	do	not	constitute	investment
advice,	and	101	Blockchains	shall	not	be	responsible	for	any	loss	sustained	by	relying	on	it.	Blockchain	Basics:	Understanding	the	Technology	Behind	Bitcoin	and	More	Blockchain	items	like	money,	property,	contracts,	etc.,	can	be	recorded	without	needing	a	third-party	intermediary	like	a	bank	or	government.	Once	data	is	stored	in	a	blockchain,	it's
difficult	to	change	it.	The	blockchain	is	similar	to	software	protocols	like	SMTP	for	email.	However,	blockchains	rely	on	the	Internet	to	function	and	are	often	referred	to	as	meta-technology	due	to	their	impact	on	other	technologies.	A	blockchain	typically	consists	of	several	components:	a	database,	software	application,	connected	computers,	etc.
While	some	people	use	the	term	"blockchain"	specifically	to	refer	to	Bitcoin	or	Ethereum,	it's	more	commonly	used	to	describe	distributed	ledgers.	In	this	tutorial	for	beginners,	we'll	learn	about	blockchain	basics	like	what	blockchain	is	not.	Blockchain	is	not	Bitcoin,	but	rather	the	technology	behind	it.	You	can't	have	Bitcoin	without	a	blockchain,	but
you	can	have	a	blockchain	without	Bitcoin.	Blockchain	architecture	is	the	next	topic	of	discussion.	A	blockchain	is	a	chain	of	blocks	that	contain	information.	The	data	stored	inside	each	block	varies	depending	on	the	type	of	blockchain.	For	example,	a	Bitcoin	block	contains	information	about	the	sender,	receiver,	and	number	of	bitcoins	transferred.
Each	new	block	in	the	chain	links	to	the	previous	one,	creating	a	permanent	record.	Understanding	SHA256	-	Hash	is	crucial	in	blockchain	architecture.	A	hash	is	like	a	fingerprint	that	identifies	each	block	and	its	contents.	If	a	block's	data	changes,	its	hash	also	changes.	In	this	tutorial,	we'll	explore	how	hashes	work	and	why	they're	essential	in
securing	blockchains.	We'll	then	move	on	to	the	concept	of	proof-of-work,	which	slows	down	the	creation	of	new	blocks.	Proof-of-work	is	a	computational	problem	that	requires	significant	effort	to	solve	but	is	completed	much	faster	than	the	time	it	takes	to	verify	the	solution.	Finally,	we'll	discuss	how	distributed	P2P	networks	secure	blockchains.
Instead	of	relying	on	a	central	entity,	blockchains	use	a	network	of	nodes	where	each	user	has	a	full	copy	of	the	blockchain.	When	someone	creates	a	new	block,	it's	sent	to	all	users	on	the	network,	which	verifies	and	adds	it	to	their	blockchain.	Blockchain:	A	Revolutionary	Technology	with	Endless	Possibilities	Blockchains	is	highly	popular.	Resilience:
Blockchains	often	replicated	architecture.	The	chain	is	still	operated	by	most	nodes	in	the	event	of	a	massive	attack	against	the	system.	Time	reduction:	In	the	financial	industry,	blockchain	can	play	a	vital	role	by	allowing	quicker	settlement	of	trades	as	it	does	not	need	lengthy	process	of	verification,	settlement,	and	clearance	because	single	version
of	agreed-upon	data	of	shared	ledger	is	available	between	all	stack	holders.	Reliability:	Blockchain	certifies	and	verifies	identities	of	interested	parties.	This	removes	double	records,	reduces	rates,	and	accelerates	transactions.	Unchangeable	transactions:	By	registering	transactions	in	chronological	order,	Blockchain	certifies	unalterability	of	all
operations,	which	means	when	any	new	block	has	been	added	to	the	chain	of	ledgers,	it	cannot	be	removed	or	modified.	Fraud	prevention:	The	concepts	of	shared	information	and	consensus	prevent	possible	losses	due	to	fraud	or	embezzlement.	In	logistics-based	industries,	blockchain	as	a	monitoring	mechanism	act	to	reduce	costs.	Security:
Attacking	traditional	database	is	like	bringing	down	specific	target.	With	Distributed	Ledger	Technology,	each	party	holds	copy	of	original	chain,	so	the	system	remains	operative	even	large	number	of	other	nodes	fall.	Transparency:	Changes	to	public	blockchains	are	publicly	viewable	to	everyone.	This	offers	greater	transparency,	and	all	transactions
are	immutable.	Collaboration	–	Allows	parties	to	transact	directly	with	each	other	without	need	for	mediating	third	parties.	Decentralized:	There	are	standards	rules	on	how	every	node	exchanges	blockchain	information.	This	method	ensures	that	all	transactions	are	validated	and	all	valid	transactions	are	added	one	by	one.	Blockchain	versions	Now	in
this	Blockchain	development	tutorial,	let’s	learn	about	Blockchain	versions.	Blockchain	1.0:	Currency	The	implementation	of	DLT	(distributed	ledger	technology)	led	to	its	first	and	obvious	application:	cryptocurrencies.	This	allows	financial	transactions	based	on	blockchain	technology.	It	is	used	in	currency	and	payments.	Bitcoin	is	most	prominent
example	in	this	segment.	Blockchain	2.0:	Smart	Contracts	The	new	key	concepts	are	Smart	Contracts,	small	computer	programs	that	“live”	in	the	blockchain.	They	are	free	computer	programs	that	execute	automatically	and	check	conditions	defined	earlier	like	facilitation,	verification,	or	enforcement.	It	is	used	as	a	replacement	for	traditional
contracts.	Blockchain	3.0:	DApps:	DApps	is	an	abbreviation	of	decentralized	application.	It	has	backend	code	running	on	decentralized	peer-to-peer	network.	A	DApp	can	have	frontend	Blockchain	example	code	and	user	interfaces	written	in	any	language	that	can	make	call	to	its	backend,	like	traditional	App.	Blockchain	Variants	Public:	In	this	type	of
blockchain,	ledgers	are	visible	to	everyone	on	internet.	It	allows	anyone	to	verify	and	add	block	of	transactions	to	the	blockchain.	Public	networks	have	incentives	for	people	to	join	and	are	free	for	use.	Anyone	can	use	public	blockchain	network.	Private:	The	private	blockchain	is	within	single	organization.	It	allows	only	specific	people	of	organization
to	verify	and	add	transaction	blocks.	However,	everyone	on	internet	is	generally	allowed	to	view	it.	Consortium:	In	this	Blockchain	variant,	only	group	of	organizations	can	verify	and	add	transactions.	Here,	ledger	can	be	open	or	restricted	to	select	groups.	Consortium	blockchain	is	used	cross-organizations.	It	is	only	controlled	by	pre-authorized
nodes.	Blockchain	Use	Cases	Blockchain	Technology	is	used	widely	in	different	sectors	as	given	in	following	table.	Sector	Usage	Markets	Billing,	monitoring	and	Data	Transfer	Quota	management	in	Supply	Chain	Network	Government	Sector	Transnational	personalized	governance	services	Voting,	propositions	P2P	bond,	Digitization	of
documents/contracts	and	proof	of	ownership	for	transfers	Registry	&	Identify	Tele-attorney	service	IP	registration	and	exchange	Tax	receipts	Notary	service	and	document	registry	IOT	Agricultural	&	drone	sensor	networks	Smart	home	networks	Integrated	smartcity.	Smart	home	sensors	Self-driving	car	Personalized	robots,	robotic	component
Personalized	drones	Digital	Assistants	Health	Data	management	Universal	EMR	Health	databanks	QS	Data	Commons	Big	health	data	stream	analytes	Digital	health	wallet	Smart	property	Health	Token	Personal	development	contracts	Science	&	Art	Supercomputing	Crowd	analysis	P2P	resources	Digital	mind	fit	services	Finance	&	Accounting	Digital
Currency	Payment	Payments	&	Remittance	Decartelized	Capital	markets	using	network	of	computer	on	Blockchain	Inter-divisional	accounting	Clearing	&	Trading	&	Derivatives	Bookkeeping	Important	Real-Life	Use	Cases	of	Blockchain	1.Dubai:	The	Smart	City	In	year	2016,	smart	Dubai	office	introduced	Blockchain	strategy.	Using	this	technology,
entrepreneurs	and	developers	will	be	able	to	connect	with	investor	and	leading	companies.	Objective	is	to	implement	blockchain	based	system	which	favors	development	of	various	kinds	of	industries	to	make	Dubai	“happiest	city	in	world.”	If	you’re	interested	in	becoming	blockchain	developer,	you	can	learn	more	about	it	at	how	to	become	blockchain
developer	and	contribute	to	development	of	cutting-edge	blockchain-based	systems.	2.	Incent	Customer	retention	Incent	is	CRaaS	(Consumer	retention	as	a	service)	based	on	Blockchain	technology.	It	is	loyalty	program	which	is	based	on	generating	tokens	for	businesses	affiliated	with	its	related	network.	In	this	system,	blockchain	is	exchanged
instantaneously,	and	it	can	be	stored	in	digital	portfolios	of	user’s	phones	or	accessing	through	browser.	3.	Blockchain	for	Humanitarian	Aid	In	January	2017,	united	nations	world	food	program	started	project	called	humanitarian	aid.	The	project	was	developed	in	rural	areas	of	Sindh	region	of	Pakistan.	By	using	Blockchain	technology,	beneficiaries
###ARTICLEBlockchain	technology	has	revolutionized	the	way	we	think	about	money,	food,	and	transactions.	It	is	primarily	known	for	its	implementation	in	Bitcoin	cryptocurrency.	A	digital	currency	designed	to	exchange	information	through	cryptography,	Bitcoin	is	a	subset	of	alternative	currencies.	Cryptocurrencies	are	bearer	instruments	based
on	digital	cryptography,	where	ownership	is	not	recorded.	The	concept	of	blockchain	was	first	introduced	by	Wei	Dai	in	1998	with	the	publication	of	"B-Money,"	an	anonymous	and	distributed	electronic	cash	system.	In	2009,	Satoshi	Nakamoto	launched	Bitcoin	as	a	peer-to-peer	technology	that	operates	without	central	authority	or	banks.	Today,	it's
the	world's	dominant	cryptocurrency	with	a	market	cap	of	$12	billion.	Other	prominent	cryptocurrencies	include	Ethereum,	Bitcoin	Cash,	Ripple,	and	Litecoin.	However,	blockchain	is	not	just	limited	to	these	digital	currencies;	it	has	various	applications	in	different	industries.	Blockchain	offers	several	benefits	including	security,	transparency,	and
tamper-proof	record-keeping.	It	can	be	used	for	creating	a	secure	ledger	of	transactions,	academic	achievements,	trading	securities,	collateralized	loans,	real	estate	transactions,	data	management,	and	logistics	tracking.	Despite	its	numerous	advantages,	blockchain	technology	also	has	some	limitations.	These	include	higher	costs	due	to	the	principle
of	supply	and	demand,	slower	transactions	caused	by	prioritizing	high-rewarded	transactions,	smaller	ledgers	that	can	affect	immutability	and	consensus,	increased	transaction	costs,	risk	of	error,	and	wastefulness.	To	overcome	these	challenges,	various	certifications	are	available	for	blockchain	professionals,	such	as	those	offered	by	Blockchain
Council.	These	certifications	focus	on	in-depth	knowledge	of	core	blockchain	concepts,	Corda,	smart	contracts,	Hyperledger,	Quorum	applications,	among	others.	blockchain	is	a	decentralized	digital	ledger	technology	used	to	record	and	verify	transactions	across	a	network	of	computers.	It	is	not	a	currency	itself,	but	rather	the	underlying	technology
that	enables	secure,	public,	and	anonymous	transactions	for	cryptocurrencies	like	Bitcoin.	The	blockchain	is	often	compared	to	an	operating	system,	with	Bitcoin	being	an	application	that	runs	on	top	of	it.	While	some	people	confuse	Bitcoin	and	blockchain,	they	are	distinct	concepts.	The	main	purpose	of	the	blockchain	is	to	facilitate	fast,	secure,	and
transparent	peer-to-peer	transactions.	To	understand	how	blockchain	works,	imagine	a	digital	database	shared	across	a	network	of	computers,	known	as	nodes.	This	database	is	updated	in	real-time	when	the	network	makes	changes,	ensuring	that	all	computers	on	the	network	have	the	latest	version.	The	security	of	the	blockchain	relies	on
cryptographic	techniques,	making	it	nearly	impossible	for	hackers	to	alter	the	data.	In	the	context	of	Bitcoin,	the	blockchain	serves	as	a	ledger	to	record	transaction	history.	Since	there	is	no	central	location	storing	the	database,	new	transactions	are	verified	by	nodes	in	the	network	before	being	added	to	the	database.	Blockchain	technology	occurs
during	the	process	of	mining,	where	nodes	verify	transactional	data	and	are	rewarded	for	their	work.	This	covers	running	costs	and	provides	a	small	profit,	ensuring	that	the	node's	services	are	covered.	Understanding	blockchain	requires	recognizing	its	presence	in	all	blockchains,	not	just	Bitcoin.	Once	nodes	agree	on	a	transaction,	it	is	added	to	a
"block"	(the	reason	it's	called	a	blockchain)	and	placed	below	previous	transactions	in	the	ledger.	For	a	transaction	to	be	valid,	computers	on	the	network	must	confirm	that	the	account	holds	the	required	amount	of	cryptocurrency	and	that	the	amount	hasn't	been	sent	to	someone	else.	For	example,	Tom	trying	to	send	$10	of	Bitcoin	to	Ben,	but	only
having	$5	worth	of	Bitcoin	in	his	wallet,	would	result	in	an	invalid	transaction.	Comparing	blockchain	systems	to	traditional	ones	highlights	their	differences.	In	a	standard	system,	data	is	stored	and	shared	similarly	to	sharing	a	Microsoft	Word	document	with	a	friend:	while	editing,	the	other	person	is	locked	out	until	changes	are	sent	back.	However,
blockchain	allows	real-time	viewing	of	changes,	storing	data	on	multiple	computers	or	nodes.	This	distribution	method	makes	blockchain	resistant	to	hacking	or	loss	due	to	computer	failure.	The	decentralized	nature	of	blockchain	technology	offers	benefits	like	simplified	business	processes,	trust	and	transparency,	cost-effectiveness,	unbreakable
transactions,	decentralization,	and	availability.	Simplifying	business	operations	by	reducing	the	need	for	central	third	parties	is	a	significant	advantage.	Trust	and	transparency	are	essential	in	blockchain	systems,	allowing	everyone	to	view	transaction	details.	This	is	particularly	beneficial	in	industries	where	data	security	is	crucial.	Blockchain
technology	also	removes	expensive	fees	associated	with	traditional	payment	methods,	making	transactions	faster	and	cheaper.	Its	decentralized	nature	ensures	that	data	remains	accessible	even	if	individual	computers	break	or	leave	the	network.	blockchain	technology	offers	several	advantages,	particularly	when	it	comes	to	sharing	data	with	other
businesses.	In	fact,	a	blockchain	can	act	as	a	single	shared	database	for	both	companies	to	work	from,	making	it	much	easier	for	them	to	collaborate.	One	major	challenge	in	sharing	data	is	the	risk	of	one	business's	data	falling	into	the	wrong	hands.	By	using	a	blockchain,	this	risk	is	significantly	reduced.	###ARTICLEBlockchain	technology	will
change	and	improve	the	way	businesses	operate,	but	that's	not	all	it	will	change.	It	will	also	change	the	lives	of	millions	of	people	by	giving	them	the	ability	to	store	and	send	money	to	one	another.	Thanks	to	blockchain,	the	world	can	become	a	better	place!	However,	purchasing	some	cryptocurrencies	requires	checking	out	exchanges	such	as
Binance,	Coinbase,	Kraken,	or	KuCoin.	The	content	published	on	this	website	is	not	aimed	at	providing	financial	advice.	BitDegree.org	does	not	endorse	or	suggest	buying,	selling,	or	holding	any	cryptocurrency.	Before	making	financial	investment	decisions,	please	consult	your	financial	advisor.	We	will	now	explore	the	basics	of	blockchain	technology
and	its	benefits	for	beginners.	Blockchain	is	a	peer-to-peer	ledger	system	that	allows	peers	to	transact	between	them	without	a	centralized	authority.	The	network	is	completely	decentralized,	with	each	peer	carrying	a	copy	of	the	ledger.	Consensus	methods	like	Proof-of-Work	or	others	ensure	consistency	across	transactions.	Each	transaction	is
secured	using	advanced	cryptographic	algorithms.	The	blockchain	mechanism	relies	on	trust,	immutability,	and	transparency,	which	are	opposite	to	centralization.	This	simple	idea	is	revolutionizing	industries	worldwide.	Blockchain	records	transactions	in	the	ledger	by	storing	patients'	data	in	healthcare	systems.	Patients	no	longer	need	carry
documents	as	everything	will	be	stored	on	the	network.	Sharing	data	also	helps	improve	research	for	critical	illnesses.	Now	that	we	have	a	basic	understanding	of	blockchain,	let's	move	on	to	its	architecture.	The	key	components	include	transactions,	blocks,	and	consensus.	There	are	different	types	of	blockchain	architectures,	including	public,
private,	and	consortium	models.	We	will	discuss	these	shortly.	A	blockchain	consists	of	blocks,	which	are	stored	in	a	linear	fashion	with	the	latest	block	attached	to	the	previous	one.	Each	block	contains	data	determined	by	the	blockchain	type.	The	first	block	is	known	as	the	Genesis	block,	and	it	doesn't	have	any	preceding	block.	The	hash	value	within
each	block	ensures	its	authenticity	and	security.	Any	malicious	changes	will	trigger	warnings,	preventing	other	blocks	from	accepting	them.	The	block	structure	consists	of	data,	hash,	and	the	previous	block	hash.	A	transaction	occurs	when	one	peer	sends	information	to	another	peer	without	a	centralized	authority.	It	is	a	crucial	element	of	any
blockchain	and	requires	sender,	receiver,	and	value	information.	A	simple	example	would	be	a	user	sending	bitcoin	to	another	user.	an	agreed-contract	blockchain	which	changes	its	state	needs	to	be	updated	by	all	the	nodes	because	it	is	a	decentralized	network	and	each	node	contains	an	exact	copy	of	the	ledger.	any	single	transaction	can	initiate	a
state	change,	and	there	is	a	limit	on	how	much	transactions	a	block	can	contain.	it	depends	on	the	block,	transaction	size,	and	any	imposing	limit	on	how	much	transactions	can	stay	in	a	block.	the	verification	of	the	transaction	is	done	by	independent	nodes	based	on	the	consensus	method	used.	technically,	each	transaction	can	have	one	or	more	input
and	output,	this	way	the	transactions	are	linked	so	that	it	can	keep	a	proper	note	on	expenditure	done	in	the	blockchain.	get	familiar	with	the	terms	related	to	blockchain	with	Blockchain	Basics	Flashcards.	consensus	is	the	last	important	part	of	blockchain	architecture,	it	is	the	method	through	which	a	transaction	is	validated.	each	blockchain	can
have	a	different	consensus	method	attached	to	it.	for	example,	bitcoin	utilizes	Proof-of-Work	(PoW),	whereas	ethereum	uses	the	Proof-of-Stake	(PoS).	consensus	algorithms	offer	a	set	of	rules,	it	needs	to	be	followed	by	everyone	in	the	network,	and	also	to	impose	a	consensus	method,	nodes	should	participate.	without	any	node	participation,	the
consensus	method	cannot	be	implemented,	this	also	means	that	the	more	nodes	join	to	participate	in	the	consensus	method,	the	stronger	the	network	begins.	bitcoin	has	a	big	network	and	offers	a	great	incentive	to	become	a	miner,	it	also	has	one	of	the	biggest	miner	communities	out	there.	miners	sometimes	also	follow	their	allegiance	when	it	comes
to	making	their	point,	for	example,	if	there	is	a	change	required	in	the	blockchain,	miners	can	decide	to	at	least	protest	against	the	change.	miners	or	the	nodes	taking	part	in	the	consensus	method	can	hijack	the	network	if	more	than	51%	of	them	are	controlled	by	one	entity,	this	attack	is	known	as	a	51%	attack	where	more	than	half	of	the	nodes	are
controlled	by	one	entity,	they	can	fake	transactions	and	also	make	it	possible	to	do	double-spending.	if	you	want	to	learn	how	does	blockchain	work	in	a	step-by-step	process,	then	we	can	go	through	it	below.	step	1:	a	transaction	is	requested,	step	2:	a	block	is	created	to	represent	the	transaction,	however,	the	transaction	is	not	validated	yet,	step	3:
the	block	with	the	transaction	is	now	sent	to	the	network	nodes.	if	it	is	a	public	blockchain,	it	is	sent	to	each	node,	each	block	consists	of	the	data,	the	previous	block	hash,	and	the	current	block	hash.	step	4:	the	nodes	now	start	validating	according	to	the	consensus	method	used,	in	the	case	of	bitcoin,	proof-of-work	(pow)	is	used,	step	5:	after
successful	validation,	the	node	now	receives	a	reward	based	on	their	effort.	step	6:	the	transaction	is	now	complete,	all	of	these	processes	can	offer	you	the	highest	level	of	security	in	the	network.	types	of	blockchain	architecture	now	that	we	have	understood	the	core	components	of	any	blockchain	network,	we	should	also	learn	about	the	different
types	of	blockchain	architecture.	public	blockchain	architecture	in	a	public	blockchain	architecture,	anyone	can	participate	in	the	network,	the	transaction's	public	info	is	available	to	everyone.	however,	this	doesn't	mean	that	the	private	data	of	a	transaction	are	available	anymore,	examples	of	public	blockchain	architecture	include	bitcoin,	litecoin,
and	ethereum.	private	blockchain	architecture	when	it	comes	to	private	blockchain	architecture,	not	anyone	can	access	the	blockchain,	the	administrator	or	the	ruling	set	of	nodes	determines	who	can	join	the	network.	federated/consortium	blockchain	architecture	the	last	type	of	blockchain	architecture	is	the	federated/consortium	blockchain
architecture,	it	combines	the	best	features	of	both	public	and	private	blockchain.	it	is	also	heavily	controlled	and	is	best	suited	for	enterprise	blockchains.	types	of	blockchain	consensus	methods	consensus	methods	are	an	integral	part	of	any	blockchain	type.	it	determines	how	fast,	efficient,	and	secure	a	transaction	is.	that's	why,	in	this	section,	we
will	be	going	through	different	consensus	methods.	proof-of-work	(pow)	proof-of-stake	(pos)	delegated	proof-of-stake	(dpos)	practical	byzantine	fault	tolerance	(pbft).	proof-of-work	(pow):	it	is	the	first-ever	consensus	method	used	by	a	blockchain	network.	it	was	introduced	with	bitcoin,	in	this	consensus	method,	there	are	miners	who	are	responsible
for	validating	a	transaction.	the	hash	of	a	new	block	is	needed	to	be	found	so	that	it	can	be	added	to	the	network,	the	one	who	finds	the	first	one	gets	rewarded	with	others,	blockchain	proof	of	work	requires	extreme	computational	power	and	also	has	high	requirements	when	it	comes	to	hardware.	proof-of-stake	(pos):	proof-of-stake	is	used	by	2nd
generation	blockchain	network,	ethereum.	it	has	a	completely	different	approach	as	it	doesn't	require	extensive	power	consumption.	here	coins	are	staked	by	the	nodes,	ethereum	has	its	own	requirements	on	how	coins	need	to	be	staked	for	it	to	be	eligible	to	take	part	in	the	consensus	algorithm.	the	nodes	that	have	more	coins	staked	can	participate
in	the	consensus	algorithm,	they	also	get	a	higher	chance	of	being	selected	as	a	validator.	Blockchain	Technology	and	Its	Various	Applications:	A	Beginner's	Guide	more	chances	to	get	rewarded.	This	also	makes	Proof-of-Stake	investment	heavy.	Delegated	Proof-of-Stake	(DPoS)	is	a	different	type	of	PoS,	handling	node	selection	differently.	Coin
holders	select	nodes	for	consensus	participation	and	can	vote	while	choosing	or	kicking	a	node.	It	suits	established	networks	with	trust.	Practical	Byzantine	Fault	Tolerance:	PBFT	solves	the	Byzantine	Generals	Problem,	enabling	nodes	to	decide	whether	to	accept	or	deny	submitted	information	based	on	party	computations.	The	final	result	is	reached
when	multiple	parties	have	run	computations,	and	the	decision	is	based	on	their	results.	PBFT	has	a	low	hash	rate	requirement	but	requires	well-trusted	nodes.	It's	used	in	popular	projects	like	Ripple,	Stellar,	and	Hyperledger.	Blockchain	For	Beginners:	Enterprise	Use	Cases	Supply	Chain	Management:	Using	blockchain	improves	product
authenticity,	transparency,	and	reduces	costs.	Healthcare	records	can	be	securely	stored	and	shared	among	specialists.	Energy	Market:	Blockchain	enables	nodes	to	generate	and	trade	electricity	without	centralized	authority,	relaxing	energy	prices	and	improving	reach	in	underserved	areas.	Real	Estate:	Smart	contracts	automate	transactions,
providing	a	safe	and	smooth	process.	Ownership	verification	and	cost-effectiveness	are	also	benefits.	blockchain	technology	is	a	decentralized	system	that	allows	peer-to-peer	transactions	without	a	centralized	authority.	it	uses	advanced	cryptographic	algorithms	to	secure	each	transaction,	ensuring	immutability	and	transparency.	the	blockchain
mechanism	relies	on	trust,	allowing	for	a	network	of	peers	capable	of	doing	transactions	without	any	central	control.	the	idea	behind	blockchain	is	simple	yet	revolutionary.	it's	a	network	that	enables	peers	to	transact	with	each	other	without	relying	on	a	centralized	authority.	this	concept	is	changing	industries,	from	healthcare	to	finance,	and	solving
problems	such	as	counterfeit	drugs.	blockchain	architecture	consists	of	key	components:	transactions,	blocks,	and	consensus.	the	basic	building	block	is	a	block,	which	contains	data.	each	block	is	attached	to	the	previous	one	in	a	linear	fashion,	forming	a	chain.	there	are	different	types	of	blockchain	architectures,	including	public,	private,	and
consortium	models.	understanding	these	components	is	essential	for	aspiring	blockchain	architects.	transactions	take	place	within	the	network	when	peers	send	information	to	each	other.	they	consist	of	sender,	receiver,	and	value	information.	transactions	initiate	agreed-upon	changes	in	the	blockchain	state,	which	requires	all	nodes	to	update	their



ledgers.	a	block	contains	multiple	transactions,	with	a	limit	on	how	many	can	be	included.	Consensus	methods	are	essential	in	determining	how	secure,	efficient,	and	fast	a	transaction	is	on	any	given	blockchain	type.	This	section	explores	the	four	most	popular	consensus	methods:	Proof-of-Work	(PoW),	Proof-of-Stake	(PoS),	Delegated	Proof-of-Stake
(DPoS),	and	Practical	Byzantine	Fault	Tolerance	(PBFT).	Blockchain:	Unlocking	Enterprise	Use	Cases
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