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C	sharp	programming	tutorial	for	beginners

Full	Stack	Spaces	include	everything	in	Basic	Spaces	plus	PHP,	Python,	React.js,	Vue.js,	Node.js,	Handlebars,	and	Django.	Distributed	Programming	with	Ice.	ZeroC,	Inc.	Your	subscription	will	be	automatically	renewed	every	month.	Press	any	key	to	close	this	window	.	Wiley.	However,	the	subscription	will	not	be	renewed	automatically.	Note:	Unlike
Java,	the	name	of	the	C#	file	does	not	have	to	match	the	class	name,	but	they	often	do	(for	better	organization).	Line	5:	class	is	a	container	for	data	and	methods,	which	brings	functionality	to	your	program.	Retrieved	22	November	2008.	747–749.	Learning	C#	At	W3Schools	When	learning	C#	at	W3Schools.com,	you	can	use	our	"Try	it	Yourself"	tool,
which	shows	both	the	code	and	the	result.	Using	asynchronous	method	calls	in	C#	Retrieved	from	"	Variables	are	containers	for	storing	data	values.	The	default	keyword	is	optional	and	specifies	some	code	to	run	if	there	is	no	case	match:	int	day	=	4;	switch	(day)	{			case	6:					Console.WriteLine("Today	is	Saturday.");					break;			case	7:				
Console.WriteLine("Today	is	Sunday.");					break;			default:					Console.WriteLine("Looking	forward	to	the	Weekend.");					break;	}	//	Outputs	"Looking	forward	to	the	Weekend."	Try	it	Yourself	»	Software	design	pattern	In	multithreaded	computer	programming,	asynchronous	method	invocation	(AMI),	also	known	as	asynchronous	method	calls	or	the
asynchronous	pattern	is	a	design	pattern	in	which	the	call	site	is	not	blocked	while	waiting	for	the	called	code	to	finish.	C#	Exercises	Many	chapters	in	this	tutorial	end	with	an	exercise	where	you	can	check	your	level	of	knowledge.	In	the	simplest	case,	eventually	there	is	no	more	such	work,	and	the	client	calls	EndAccomplish	(passing	the	previously
received	object),	which	blocks	until	the	method	has	completed	and	the	result	is	available.[10]	The	AsyncResult	object	normally	provides	at	least	a	method	that	allows	the	client	to	query	whether	the	long-running	method	has	already	completed:	interface	IAsyncResult	{	bool	HasCompleted()	…	}	One	can	also	pass	a	callback	method	to	BeginAccomplish,
to	be	invoked	when	the	long-running	method	completes.	^	"Using	an	AsyncCallback	Delegate	to	End	an	Asynchronous	Operation".	Archived	from	the	original	on	28	March	2008.	"Event-based	Asynchronous	Pattern".	You	can	edit	C#	code	and	view	the	result	in	your	browser.	With	Basic	Spaces,	you	can	build	frontend	websites.	^	Vermeulen,	Allan
(June	1996).	2015.	Since	method	is	a	special	case	of	procedure,	asynchronous	method	invocation	is	a	special	case	of	asynchronous	procedure	call.	A	break	can	save	a	lot	of	execution	time	because	it	"ignores"	the	execution	of	all	the	rest	of	the	code	in	the	switch	block.	AMI	is	a	design	pattern	for	asynchronous	invocation	of	potentially	long-running
methods	of	an	object.[1]	It	is	equivalent	to	the	IOU	("I	owe	you")	pattern	described	in	1996	by	Allan	Vermeulen.[2][3]	In	most	programming	languages	a	called	method	is	executed	synchronously,	i.e.	in	the	thread	of	execution	from	which	it	is	invoked.	This	statement	accesses	the	value	of	the	first	element	in	cars:	string[]	cars	=	{"Volvo",	"BMW",
"Ford",	"Mazda"};	Console.WriteLine(cars[0]);	//	Outputs	Volvo	Try	it	Yourself	»	Note:	Array	indexes	start	with	0:	[0]	is	the	first	element.	You	will	get	to	know	them	bit	by	bit	while	reading	this	tutorial.	^	"Deciding	When	to	Implement	the	Event-based	Asynchronous	Pattern".	Dr.	Dobb's	Journal.	One	common	use	of	AMI	is	in	the	active	object	design
pattern.	Alternatives	are	synchronous	method	invocation	and	future	objects.[4]	An	example	for	an	application	that	may	make	use	of	AMI	is	a	web	browser	that	needs	to	display	a	web	page	even	before	all	images	are	loaded.	^	"Multithreaded	Programming	with	the	Event-based	Asynchronous	Pattern".	Get	certified	by	completing	the	course	Get
certified	w3schools	CERTIFIED	.	Run	the	program	by	pressing	the	F5	button	on	your	keyboard	(or	click	on	"Debug"	->	"Start	Debugging").	See	all	C#	Exercises	Learn	by	taking	a	quiz!	The	quiz	will	give	you	a	signal	of	how	much	you	know,	or	do	not	know,	about	C#.	There	is	no	need	for	more	testing.	You	don't	have	to	understand	the	keywords	before
and	after	Main.	^	Lavender,	R.	ISBN	9780596510374.	An	IDE	(Integrated	Development	Environment)	is	used	to	edit	and	compile	code.	The	result	will	look	something	to	this:	Hello	World!	C:\Users\Username\source\repos\HelloWorld\HelloWorld\bin\Debugetcoreapp3.0\HelloWorld.exe	(process	13784)	exited	with	code	0.	Programming	WPF.	This	will
make	it	easier	for	you	to	understand	every	part	as	we	move	forward:	using	System;	namespace	HelloWorld	{	class	Program	{	static	void	Main(string[]	args)	{	Console.WriteLine("Hello	World!");	}	}	}	Result:	Hello	World!	Try	it	Yourself	»	C#	is	pronounced	"C-Sharp".	It	is	not	necessary	to	have	any	prior	programming	experience.	Archived	from	the
original	(PDF)	on	2012-07-22.	Don't	worry	if	you	don't	understand	how	using	System,	namespace	and	class	works.	In	our	example,	we	named	the	class	Program.					Can	I	subscribe	to	multiple	accounts	at	once?	In	C#,	there	are	different	types	of	variables	(defined	with	different	keywords),	for	example:	int	-	stores	integers	(whole	numbers),	without
decimals,	such	as	123	or	-123	double	-	stores	floating	point	numbers,	with	decimals,	such	as	19.99	or	-19.99	char	-	stores	single	characters,	such	as	'a'	or	'B'.	If	you	omit	the	using	System	line,	you	would	have	to	write	System.Console.WriteLine()	to	print/output	text.	Chris	Sells	&	Ian	Griffiths	(2007).	Archived	from	the	original	on	5	January	2008.	{{cite
journal}}:	Cite	journal	requires	|journal=	(help)	^	"Class	FutureTask".	Any	code	inside	its	curly	brackets	{}	will	be	executed.					What	happens	if	I	cancel	my	subscription?	Oracle.	Microsoft.	AMI	solves	this	problem	in	that	it	augments	a	potentially	long-running	("synchronous")	object	method	with	an	"asynchronous"	variant	that	returns	immediately,
along	with	additional	methods	that	make	it	easy	to	receive	notification	of	completion,	or	to	wait	for	completion	at	a	later	time.	"Active	Object"	(PDF).	Applications	written	in	C#	use	the	.NET	Framework,	so	it	makes	sense	to	use	Visual	Studio,	as	the	program,	the	framework,	and	the	language,	are	all	created	by	Microsoft.	^	"Asynchronous
Programming	Overview".	Line	7:	Another	thing	that	always	appear	in	a	C#	program	is	the	Main	method.	Asynchronous	Programming	Model	(APM)	pattern	(used	before	.NET	Framework	2.0)[6]	Event-based	Asynchronous	Pattern	(EAP)	(used	in	.NET	Framework	2.0)[7]	Task-based	Asynchronous	Pattern	(TAP)	(used	in	.NET	Framework	4.0)[8]	The
following	example	is	loosely	based	on	a	standard	AMI	style	used	in	the	.NET	Framework.[9]	Given	a	method	Accomplish,	one	adds	two	new	methods	BeginAccomplish	and	EndAccomplish:	class	Example	{	Result	Accomplish(args	…)	IAsyncResult	BeginAccomplish(args	…)	Result	EndAccomplish(IAsyncResult	a)	…	}	Upon	calling	BeginAccomplish,	the
client	immediately	receives	an	object	of	type	AsyncResult	(which	implements	the	IAsyncResult	interface),	so	it	can	continue	the	calling	thread	with	unrelated	work.	^	Nash,	Trey	(2007).	.NET	Framework	Developer's	Guide.	.	On	the	start	window,	choose	Create	a	new	project:	Then	click	on	the	"Install	more	tools	and	features"	link:	Choose	"Console
App	(.NET	Core)"	from	the	list	and	click	on	the	Next	button:	Enter	a	name	for	your	project,	and	click	on	the	Create	button:	Visual	Studio	will	automatically	generate	some	code	for	your	project:	The	code	should	look	something	like	this:	using	System;	namespace	HelloWorld	{	class	Program	{	static	void	Main(string[]	args)	{	Console.WriteLine("Hello
World!");	}	}	}	Try	it	Yourself	»	Don't	worry	if	you	don't	understand	the	code	above	-	we	will	discuss	it	in	detail	in	later	chapters.	ISBN	978-1-59059-873-3.	String	values	are	surrounded	by	double	quotes	bool	-	stores	values	with	two	states:	true	or	false	Declaring	(Creating)	Variables	To	create	a	variable,	specify	the	type	and	assign	it	a	value:	type
variableName	=	value;	Where	type	is	a	C#	type	(such	as	int	or	string),	and	variableName	is	the	name	of	the	variable	(such	as	x	or	name).	Accelerated	C#	2008.	A	problem	with	the	callback	mechanism	is	that	the	callback	function	is	naturally	executed	in	the	worker	thread	(rather	than	in	the	original	calling	thread),	which	may	cause	race	conditions.
[11][12]	In	the	.NET	Framework	documentation,	the	term	event-based	asynchronous	pattern	refers	to	an	alternative	API	style	(available	since	.NET	2.0)	using	a	method	named	AccomplishAsync	instead	of	BeginAccomplish.[13][14]	A	superficial	difference	is	that	in	this	style	the	return	value	of	the	long-running	method	is	passed	directly	to	the	callback
method.	It	is	one	of	the	most	popular	programming	languages	in	the	world	It	is	easy	to	learn	and	simple	to	use	It	has	huge	community	support	C#	is	an	object-oriented	language	which	gives	a	clear	structure	to	programs	and	allows	code	to	be	reused,	lowering	development	costs	As	C#	is	close	to	C,	C++	and	Java,	it	makes	it	easy	for	programmers	to
switch	to	C#	or	vice	versa	Get	Started	This	tutorial	will	teach	you	the	basics	of	C#.	However,	you	should	note	that	if	you	declare	an	array	and	initialize	it	later,	you	have	to	use	the	new	keyword:	//	Declare	an	array	string[]	cars;	//	Add	values,	using	new	cars	=	new	string[]	{"Volvo",	"BMW",	"Ford"};	//	Add	values	without	using	new	(this	will	cause	an
error)	cars	=	{"Volvo",	"BMW",	"Ford"};	Try	it	Yourself	»	In	the	previous	chapter,	we	created	a	C#	file	called	Program.cs,	and	we	used	the	following	code	to	print	"Hello	World"	to	the	screen:	using	System;	namespace	HelloWorld	{	class	Program	{	static	void	Main(string[]	args)	{	Console.WriteLine("Hello	World!");	}	}	}	Result:	Hello	World!	Try	it
Yourself	»	Example	explained	Line	1:	using	System	means	that	we	can	use	classes	from	the	System	namespace.	^	"Asynchronous	Programming	Design	Patterns".	switch(expression)	{			case	x:					//	code	block					break;			case	y:					//	code	block					break;			default:					//	code	block					break;	}	This	is	how	it	works:	The	switch	expression	is	evaluated	once
The	value	of	the	expression	is	compared	with	the	values	of	each	case	If	there	is	a	match,	the	associated	block	of	code	is	executed	The	break	and	default	keywords	will	be	described	later	in	this	chapter	The	example	below	uses	the	weekday	number	to	calculate	the	weekday	name:	int	day	=	4;	switch	(day)	{			case	1:					Console.WriteLine("Monday");				
break;			case	2:					Console.WriteLine("Tuesday");					break;			case	3:					Console.WriteLine("Wednesday");					break;			case	4:					Console.WriteLine("Thursday");					break;			case	5:					Console.WriteLine("Friday");					break;			case	6:					Console.WriteLine("Saturday");					break;			case	7:					Console.WriteLine("Sunday");					break;	}	//	Outputs	"Thursday"	(day
4)	Try	it	Yourself	»	The	break	Keyword	When	C#	reaches	a	break	keyword,	it	breaks	out	of	the	switch	block.	Your	access	to	all	the	benefits	for	the	paid	period	of	time	will	continue.	When	saving	the	file,	save	it	using	a	proper	name	and	add	".cs"	to	the	end	of	the	filename.	Whereas	with	Fullstack	Spaces,	you	can	build	frontend	and	backend	websites.
For	now,	focus	on	how	to	run	the	code.					Which	programming	languages	are	included	in	'Basic'	and	'Full	Stack'	Spaces?	"An	Asynchronous	Design	Pattern".	Note:	Every	C#	statement	ends	with	a	semicolon	;.	We	recommend	reading	this	tutorial,	in	the	sequence	listed	in	the	left	menu.	Archived	from	the	original	on	25	December	2008.	In	our	tutorial,
we	will	use	Visual	Studio	Community,	which	is	free	to	download	from	.	2025					What's	the	difference	between	'Basic'	and	'Full	Stack'	Spaces?	To	run	the	example	above	on	your	computer,	make	sure	that	C#	is	properly	installed:	Go	to	the	Get	Started	Chapter	for	how	to	install	C#.	Note:	C#	is	case-sensitive;	"MyClass"	and	"myclass"	have	different
meaning.	Instead,	the	calling	thread	is	notified	when	the	reply	arrives.	^	"Task-based	Asynchronous	Pattern".	It	typically	calls	EndAccomplish	to	obtain	the	return	value	of	the	long-running	method.	In	most	programming	environments	this	requires	many	lines	of	code,	especially	if	care	is	taken	to	avoid	the	overhead	that	may	be	caused	by	creating
many	threads.	However,	multiple	lines	makes	the	code	more	readable.	Schmidt.	^	Christian	Nagel;	Bill	Evjen;	Jay	Glynn;	Karli	Watson	&	Morgan	Skinner	(2008).	To	change	the	value	of	a	specific	element,	refer	to	the	index	number:	string[]	cars	=	{"Volvo",	"BMW",	"Ford",	"Mazda"};	cars[0]	=	"Opel";	Console.WriteLine(cars[0]);	//	Now	outputs	Opel
instead	of	Volvo	Try	it	Yourself	»	Array	Length	To	find	out	how	many	elements	an	array	has,	use	the	Length	property:	string[]	cars	=	{"Volvo",	"BMW",	"Ford",	"Mazda"};	Console.WriteLine(cars.Length);	//	Outputs	4	Try	it	Yourself	»	Other	Ways	to	Create	an	Array	If	you	are	familiar	with	C#,	you	might	have	seen	arrays	created	with	the	new	keyword,
and	perhaps	you	have	seen	arrays	with	a	specified	size	as	well.	Just	think	of	it	as	something	that	(almost)	always	appears	in	your	program,	and	that	you	will	learn	more	about	them	in	a	later	chapter.	The	easiest	way	to	get	started	with	C#	is	to	use	an	IDE.	Get	Started	»	Arrays	are	used	to	store	multiple	values	in	a	single	variable,	instead	of	declaring
separate	variables	for	each	value.	^	"Asynchronous	Programming	Model".	Polling	for	a	reply	is	an	undesired	option.	^	"Concurrency	Issues".					How	are	subscriptions	renewed?	Archived	from	the	original	on	2013-06-25.	C#	is	used	for:	Mobile	applications	Desktop	applications	Web	applications	Web	services	Web	sites	Games	VR	Database	applications
And	much,	much	more!	Why	Use	C#?	Line	2:	A	blank	line.	This	will	stop	the	execution	of	more	code	and	case	testing	inside	the	block.	This	will	compile	and	execute	your	code.	The	first	version	was	released	in	year	2002.	Basic	Spaces	include	HTML,	CSS,	and	Javascript.	Retrieved	2015-06-29.	O'Reilly.	The	output	should	be:	Our	"Try	it	Yourself"	editor
makes	it	easy	to	learn	C#.	It	is	an	object-oriented	programming	language	created	by	Microsoft	that	runs	on	the	.NET	Framework.	In	our	tutorial,	we	will	often	use	the	last	option,	as	it	is	faster	and	easier	to	read.	using	System;	namespace	HelloWorld	{	class	Program	{	static	void	Main(string[]	args)	{	Console.WriteLine("Hello	World!");	}	}	}	Try	it
Yourself	»	Click	on	the	"Run	example"	button	to	see	how	it	works.	This	pattern	is	a	variant	of	AMI	whose	implementation	carries	more	overhead,	but	it	is	useful	for	objects	representing	software	components.	^	"Event-based	Asynchronous	Pattern	Overview".	Much	more	importantly,	the	API	uses	a	special	mechanism	to	run	the	callback	method	(which
resides	in	an	event	object	of	type	AccomplishCompleted)	in	the	same	thread	in	which	BeginAccomplish	was	called.	Archived	from	the	original	on	23	December	2008.	To	subscribe	W3Schools	accounts	for	multiple	users,	you	can	contact	sales@w3schools.com	Use	the	switch	statement	to	select	one	of	many	code	blocks	to	be	executed.	To	insert	values	to
it,	we	can	use	an	array	literal	-	place	the	values	in	a	comma-separated	list,	inside	curly	braces:	string[]	cars	=	{"Volvo",	"BMW",	"Ford",	"Mazda"};	To	create	an	array	of	integers,	you	could	write:	int[]	myNum	=	{10,	20,	30,	40};	Access	the	Elements	of	an	Array	You	access	an	array	element	by	referring	to	the	index	number.	To	declare	an	array,	define
the	variable	type	with	square	brackets:	We	have	now	declared	a	variable	that	holds	an	array	of	strings.	The	latest	version,	C#	13,	was	released	in	November	2024.	Line	3:	namespace	is	used	to	organize	your	code,	and	it	is	a	container	for	classes	and	other	namespaces.	C#	Install	Once	the	Visual	Studio	Installer	is	downloaded	and	installed,	choose	the
.NET	workload	and	click	on	the	Modify/Install	button:	After	the	installation	is	complete,	click	on	the	Launch	button	to	get	started	with	Visual	Studio.	Archived	from	the	original	on	7	December	2008.	2011.	ISBN	9780470191378.	570–571.	Apress.	pp.	This	eliminates	the	danger	of	race	conditions,	making	the	API	easier	to	use	and	suitable	for	software
components;	on	the	other	hand	this	implementation	of	the	pattern	comes	with	additional	object	creation	and	synchronization	overhead.[15]	^	"Asynchronous	Method	Invocation".	Line	4:	The	curly	braces	{}	marks	the	beginning	and	the	end	of	a	block	of	code.	[1]	is	the	second	element,	etc.	Start	C#	Quiz	Learn	by	Examples	Learn	by	examples!	This
tutorial	supplements	all	explanations	with	clarifying	examples.	Line	9:	Console	is	a	class	of	the	System	namespace,	which	has	a	WriteLine()	method	that	is	used	to	output/print	text.	See	All	C#	Examples	Track	Your	Progress	View	your	completed	tutorials,	exercises,	and	quizzes	Keep	an	eye	on	your	progress	and	daily	streaks	Set	goals	and	create
learning	paths	Create	your	own	personal	website	Sign	Up	for	Free	Note:	This	is	an	optional	feature.	You	can	study	at	W3Schools	without	creating	an	account.	Microsoft	Developer	Network.	To	automatically	close	the	console	when	debugging	stops,	enable	Tools->Options->Debugging->Automatically	close	the	console	when	debugging	stops.
Congratulations!	You	have	now	written	and	executed	your	first	C#	program.	When	this	is	not	desired,	it	is	possible	to	start	a	"worker	thread"	and	invoke	the	method	from	there.	Char	values	are	surrounded	by	single	quotes	string	-	stores	text,	such	as	"Hello	World".	To	create	a	variable	that	should	store	text,	look	at	the	following	example:	Create	a
variable	called	name	of	type	string	and	assign	it	the	value	"John":	string	name	=	"John";	Console.WriteLine(name);	Try	it	Yourself	»	To	create	a	variable	that	should	store	a	number,	look	at	the	following	example:	Create	a	variable	called	myNum	of	type	int	and	assign	it	the	value	15:	int	myNum	=	15;	Console.WriteLine(myNum);	Try	it	Yourself	»	You
can	also	declare	a	variable	without	assigning	the	value,	and	assign	the	value	later:	int	myNum;	myNum	=	15;	Console.WriteLine(myNum);	Try	it	Yourself	»	Note	that	if	you	assign	a	new	value	to	an	existing	variable,	it	will	overwrite	the	previous	value:	Change	the	value	of	myNum	to	20:	int	myNum	=	15;	myNum	=	20;	//	myNum	is	now	20
Console.WriteLine(myNum);	Try	it	Yourself	»	Other	Types	A	demonstration	of	how	to	declare	variables	of	other	types:	int	myNum	=	5;	double	myDoubleNum	=	5.99D;	char	myLetter	=	'D';	bool	myBool	=	true;	string	myText	=	"Hello";	You	will	learn	more	about	data	types	in	a	later	chapter.	C#	ignores	white	space.	"Appendix	C.3:	The	Event-Based
Asynchronous	Pattern".	Greg;	Douglas	C.	Every	line	of	code	that	runs	in	C#	must	be	inside	a	class.	In	our	example,	it	will	output	"Hello	World!".	FutureTask	class[5]	in	Java	use	events	to	solve	the	same	problem.	If	the	method	takes	a	long	time	to	complete,	e.g.	because	it	is	loading	data	over	the	internet,	the	calling	thread	is	blocked	until	the	method
has	finished.	C#	has	roots	from	the	C	family,	and	the	language	is	close	to	other	popular	languages	like	C++	and	Java.	When	a	match	is	found,	and	the	job	is	done,	it's	time	for	a	break.	"Threading	in	C#".	Archived	from	the	original	on	22	November	2008.	The	equal	sign	is	used	to	assign	values	to	the	variable.	Professional	C#	2008.	In	C#,	there	are
different	ways	to	create	an	array:	//	Create	an	array	of	four	elements,	and	add	values	later	string[]	cars	=	new	string[4];	//	Create	an	array	of	four	elements	and	add	values	right	away	string[]	cars	=	new	string[4]	{"Volvo",	"BMW",	"Ford",	"Mazda"};	//	Create	an	array	of	four	elements	without	specifying	the	size	string[]	cars	=	new	string[]	{"Volvo",
"BMW",	"Ford",	"Mazda"};	//	Create	an	array	of	four	elements,	omitting	the	new	keyword,	and	without	specifying	the	size	string[]	cars	=	{"Volvo",	"BMW",	"Ford",	"Mazda"};	It	is	up	to	you	which	option	you	choose.
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