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Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the
material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,
privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Question	Proprietary	software	whose	full	use	is	limited	in	timeShareware	is	a	type	of	proprietary	software	that	is	initially	shared	by	the	owner	for	trial	use	at	little	or	no	cost.[1]	Often	the	software	has	limited	functionality	or	incomplete	documentation	until	the	user	sends	payment	to	the	software	developer.[2]	Shareware	is	often	offered	as	a	download	from	a	website.	Shareware	differs	from	freeware,	which	is	fully-featured	software	distributed	at	no	cost	to	the	user	but	without	source	code	being	made
available;	and	free	and	open-source	software,	in	which	the	source	code	is	freely	available	for	anyone	to	inspect	and	alter.There	are	many	types	of	shareware	and,	while	they	may	not	require	an	initial	up-front	payment,	many	are	intended	to	generate	revenue	in	one	way	or	another.	Some	limit	use	to	personal	non-commercial	purposes	only,	with	purchase	of	a	license	required	for	use	in	a	business	enterprise.	The	software	itself	may	be	time-limited,	or	it	may	remind	the	user	that	payment	would	be	appreciated.Trialware	or	demoware	is	a	program	that	limits	the
time	that	it	can	be	effectively	used,	commonly	via	a	built-in	time	limit,	number	of	uses,	or	only	allowing	progression	up	to	a	certain	point	(e.g.	in	video	games,	see	Game	demo).[3]	The	user	can	try	out	the	fully	featured	program	until	the	trial	period	is	up,	and	then	most	trialware	reverts	to	either	a	reduced-functionality	(freemium,	nagware,	or	crippleware)	or	non-functional	mode,	unless	the	user	purchases	a	full	version.[4]	Trialware	has	become	normalized	for	online	Software	as	a	Service	(SaaS).[citation	needed]	WinRAR	is	a	notable	example	of	an	unlimited
trialware,	i.e.	a	program	that	retains	its	full	functionality	even	after	the	trial	period	has	ended.The	rationale	behind	trialware	is	to	give	potential	users	the	opportunity	to	try	out	the	program	to	judge	its	usefulness	before	purchasing	a	license.	According	to	industry	research	firm	Softletter,	66%	of	online	companies	surveyed	had	free-trial-to-paying-customer	conversion	rates	of	25%	or	less.	SaaS	providers	employ	a	wide	range	of	strategies	to	nurture	leads,	and	convert	them	into	paying	customers.Main	article:	FreemiumFreemium	works	by	offering	a	product	or
service	free	of	charge	(typically	digital	offerings	such	as	software,	content,	games,	web	services	or	other)	while	charging	a	premium	for	advanced	features,	functionality,	or	related	products	and	services.	For	example,	a	fully	functional	feature-limited	version	may	be	given	away	for	free,	with	advanced	features	disabled	until	a	license	fee	is	paid.	The	word	freemium	combines	the	two	aspects	of	the	business	model:	"free"	and	"premium".[5]	It	has	become	a	popular	model	especially	in	the	antivirus	industry.Main	article:	AdwareAdware,	short	for	"advertising-
supported	software",	is	any	software	package	which	automatically	renders	advertisements	in	order	to	generate	revenue	for	its	author.	Shareware	is	often	packaged	with	adware	to	lower	the	shareware	fees	or	eliminate	the	need	to	charge	users	a	fee.	The	advertisements	may	take	the	form	of	a	banner	on	an	application	window.	The	functions	may	be	designed	to	analyze	which	websites	the	user	visits	and	to	present	advertising	pertinent	to	the	types	of	goods	or	services	featured	there.	The	term	is	sometimes	used	to	refer	to	software	that	displays	unwanted
advertisements,	which	typically	are	more	intrusive	and	may	appear	as	pop-ups,	as	is	the	case	in	most	ad-oriented	spyware.[6]	During	the	installation	of	the	intended	software,	the	user	is	presented	with	a	requirement	to	agree	to	the	terms	of	click	through	an	end-user	license	agreement	or	similar	licensing	which	governs	the	installation	of	the	software.[7]Main	article:	CripplewareCrippleware	has	vital	features	of	the	program,	such	as	printing	or	the	ability	to	save	files,	disabled	or	unwanted	features	like	watermarks	on	screencasting	and	video	editing
software[8]	until	the	user	buys	the	software.	This	allows	users	to	take	a	close	look	at	the	features	of	a	program	without	being	able	to	use	it	to	generate	output.	The	distinction	between	freemium	and	crippleware	is	that	an	unlicensed	freemium	program	has	useful	functionality,	while	crippleware	demonstrates	its	potential	but	is	not	useful	on	its	own.Main	article:	DonationwareDonationware	is	a	licensing	model	that	supplies	fully	operational	unrestricted	software	to	the	user	and	requests	an	optional	donation	be	paid	to	the	programmer	or	a	third-party	beneficiary
(usually	a	non-profit).[9]	The	amount	of	the	donation	may	also	be	stipulated	by	the	author,	or	it	may	be	left	to	the	discretion	of	the	user,	based	on	individual	perceptions	of	the	software's	value.	Since	donationware	comes	fully	operational	(i.e.	not	crippleware)	with	payment	optional,	it	is	a	type	of	freeware.	In	some	cases,	there	is	a	delay	to	start	the	program	or	"nag	screen"	reminding	the	user	that	they	haven't	donated	to	the	project.	This	nag	feature	and/or	delayed	start	is	often	removed	in	an	update	once	the	user	has	donated	to	(paid	for)	the	software.Nagware
(also	known	as	begware,	annoyware	or	a	nagscreen)	is	a	pejorative	term	for	shareware	that	persistently	reminds	the	user	to	purchase	a	license.[10]	It	usually	does	this	by	popping	up	a	message	when	the	user	starts	the	program,	or	intermittently	while	the	user	is	using	the	application.	These	messages	can	appear	as	windows	obscuring	part	of	the	screen,	or	as	modal	window	message	boxes	that	can	quickly	be	closed.	Some	nagware	keeps	the	message	up	for	a	certain	time	period	and	locking	the	application,	forcing	the	user	to	wait	to	continue	to	use	the
program.	Unlicensed	programs	that	support	printing	may	superimpose	a	watermark	on	the	printed	output,	typically	stating	that	the	output	was	produced	by	an	unlicensed	copy.Some	titles	display	a	dialog	box	with	payment	information	and	a	message	that	paying	will	remove	the	notice,	which	is	usually	displayed	either	upon	startup	or	after	an	interval	while	the	application	is	running.	These	notices	are	designed	to	annoy	the	user	into	paying.Postcardware,	also	called	just	cardware,	is	a	style	of	software	distribution	similar	to	shareware,	distributed	by	the	author
on	the	condition	that	users	send	the	author	a	postcard.	A	variation	of	cardware,	emailware,	uses	the	same	approach	but	requires	the	user	to	send	the	author	an	email.	Postcardware,	like	other	novelty	software	distribution	terms,	is	often	not	strictly	enforced.	Cardware	is	similar	to	beerware.The	concept	was	first	used	by	Aaron	Giles,	author	of	JPEGView.[11]	Another	well-known	piece	of	postcardware	is	the	roguelike	game	Ancient	Domains	of	Mystery,	whose	author	collects	postcards	from	around	the	world.	Orbitron	is	distributed	as	postcardware.	Exifer	is	a
popular	application	among	digital	photographers	that	has	been	postcardware.[12]	Caledos	Automatic	Wallpaper	Changer	is	a	"still	alive"	project	cardware.	"Empathy"	is	a	postcardware	for	password-protected	executables.	Dual	Module	Player	and	Linux	were	also	postcardware	for	a	long	time.[13]	An	example	for	emailware	is	the	video	game	Jump	'n	Bump.[14]	Another	popular	postcardware	company	is	the	Laravel	package	developers	from	Spatie,	which	has	released	over	200	open-source	packages	to	the	Laravel	framework,	which	are	postcardware	licensed,
and	all	shown	at	their	website.[15]In	1982,	Andrew	Fluegelman	created	a	program	for	the	IBM	PC	called	PC-Talk,	a	telecommunications	program,	and	used	the	term	freeware;	he	described	it	"as	an	experiment	in	economics	more	than	altruism".[16]	About	the	same	time,	Jim	"Button"	Knopf	released	PC-File,	a	database	program,	calling	it	user-supported	software.[17]	Not	much	later,	Bob	Wallace	produced	PC-Write,	a	word	processor,	and	called	it	shareware.	Appearing	in	an	episode	of	Horizon	titled	Psychedelic	Science	originally	broadcast	5	April	1998,	Bob
Wallace	said	the	idea	for	shareware	came	to	him	"to	some	extent	as	a	result	of	my	psychedelic	experience".[18]Fluegelman	said	that	his	experience	as	a	book	publisher	and	author	discouraged	him	from	finding	a	traditional	software	publisher.	KQED	pledge	drives	inspired	his	distribution	method,	as	well	as	his	not	knowing	how	to	implement	copy	protection.[19]In	1983	Jerry	Pournelle	wrote	of	"an	increasingly	popular	variant"	of	free	software	"that	has	no	name,	but	works	thus:	'If	you	like	this,	send	me	(the	author)	some	money.	I	prefer	cash.'"[20]	In	1984,
Softalk-PC	magazine	had	a	column,	The	Public	Library,	about	such	software.	Public	domain	is	a	misnomer	for	shareware,	and	Freeware	was	trademarked	by	Fluegelman	and	could	not	be	used	legally	by	others,	and	User-Supported	Software	was	too	cumbersome.	So	columnist	Nelson	Ford	had	a	contest	to	come	up	with	a	better	name.The	most	popular	name	submitted	was	Shareware,	which	was	being	used	by	Wallace.	However,	Wallace	acknowledged	that	he	got	the	term	from	an	InfoWorld	magazine	column	by	that	name	in	the	1970s[failed	verification]
[citation	needed],	and	that	he	considered	the	name	to	be	generic,[21]	so	its	use	became	established	over	freeware	and	user-supported	software.[22]By	1984	Knopf	reported	receiving	about	$1,000	a	day	for	PC-File,[23]	and	by	1985	Fluegelman	was	receiving	"dozens	of	$35	checks"	daily.	He	had	two	employees	to	fulfill	orders	and	answer	questions	for	PC-Talk.[19]	He,	Knopf,	and	Wallace	clearly	established	shareware	as	a	viable	software	distribution	model	by	becoming	wealthy.[24][25]Prior	to	the	popularity	of	the	World	Wide	Web	and	widespread	Internet
access,	shareware	was	often	the	only	economical	way	for	independent	software	authors	to	get	their	product	onto	users'	desktops.	Those	with	Internet	or	BBS	access	could	download	software	and	distribute	it	amongst	their	friends	or	user	groups,	who	would	then	be	encouraged	to	send	the	registration	fee	to	the	author,	usually	via	postal	mail.	During	the	late	1980s	and	early	1990s,	shareware	software	was	widely	distributed	over	online	services,	bulletin	board	systems	and	on	diskettes.	Contrary	to	commercial	developers	who	spent	millions	of	dollars	urging
users	"Don't	Copy	That	Floppy",	shareware	developers	encouraged	users	to	upload	the	software	and	share	it	on	disks.Commercial	shareware	distributors	such	as	Educorp	and	Public	Domain	Inc	printed	catalogs	describing	thousands	of	public	domain	and	shareware	programs	that	were	available	for	a	small	charge	on	floppy	disk.	These	companies	later	made	their	entire	catalog	available	on	CD-ROM.	One	such	distributor,	Public	Software	Library	(PSL),	began	an	order-taking	service	for	programmers	who	otherwise	had	no	means	of	accepting	credit	card	orders.
Meanwhile	major	online	service	provider	CompuServe	enabled	people	to	pay	(register)	for	software	using	their	CompuServe	accounts.	When	AOL	bought	out	CompuServe,	that	part	of	CompuServe	called	SWREG	(Shareware	Registration)	was	sold	to	UK	businessman	Stephen	Lee	of	Atlantic	Coast	PLC	who	placed	the	service	on	to	the	internet	and	enabled	over	3,000	independent	software	developers	to	use	SWREG	as	a	back	office	to	accept	various	payment	methods	including	credit,	debit	and	charge	cards,	Paypal	and	other	services	in	multiple	currencies.	This
worked	in	realtime	so	that	a	client	could	pay	for	software	and	instantly	download	it	which	was	novel	at	the	time.	SWREG	was	eventually	bought	by	Digital	River,	Inc.	Also,	services	like	Kagi	started	offering	applications	that	authors	could	distribute	along	with	their	products	that	would	present	the	user	with	an	onscreen	form	to	fill	out,	print,	and	mail	along	with	their	payment.	Once	telecommunications	became	more	widespread,	this	service	also	expanded	online.	Toward	the	beginning	of	the	Internet	era,	books	compiling	reviews	of	available	shareware	were
published,	sometimes	targeting	specific	niches	such	as	small	business.	These	books	would	typically	come	with	one	or	more	floppy	disks	or	CD-ROMs	containing	software	from	the	book.[26]As	Internet	use	grew,	users	turned	to	downloading	shareware	programs	from	FTP	or	web	sites.	This	spelled	the	end	of	bulletin	board	systems	and	shareware	disk	distributors.	At	first,	disk	space	on	a	server	was	hard	to	come	by,	so	networks	like	Info-Mac	were	developed,	consisting	of	non-profit	mirror	sites	hosting	large	shareware	libraries	accessible	via	the	web	or	ftp.	With
the	advent	of	the	commercial	web	hosting	industry,	the	authors	of	shareware	programs	started	their	own	sites	where	the	public	could	learn	about	their	programs	and	download	the	latest	versions,	and	even	pay	for	the	software	online.	This	erased	one	of	the	chief	distinctions	of	shareware,	as	it	was	now	most	often	downloaded	from	a	central	"official"	location	instead	of	being	shared	samizdat-style	by	its	users.	To	ensure	users	would	get	the	latest	bug-fixes	as	well	as	an	install	untainted	by	viruses	or	other	malware,	some	authors	discouraged	users	from	giving
the	software	to	their	friends,	encouraging	them	to	send	a	link	instead.Major	download	sites	such	as	VersionTracker	and	CNet's	Download.com	began	to	rank	titles	based	on	quality,	feedback,	and	downloads.	Popular	software	was	sorted	to	the	top	of	the	list,	along	with	products	whose	authors	paid	for	preferred	placement.If	features	are	disabled	in	the	freely	accessible	version,	paying	may	provide	the	user	with	a	license	key	or	code	they	can	enter	into	the	software	to	disable	the	notices	and	enable	full	functionality.	Some	pirate	web	sites	publish	license	codes
for	popular	shareware,	leading	to	a	kind	of	arms	race	between	the	developer	and	the	pirates	where	the	developer	disables	pirated	codes	and	the	pirates	attempt	to	find	or	generate	new	ones.	Some	software	publishers	have	started	accepting	known	pirated	codes,	using	the	opportunity	to	educate	users	on	the	economics	of	the	shareware	model.[27]Some	shareware	relies	entirely	on	the	user's	honesty	and	requires	no	password.	Simply	checking	an	"I	have	paid"	checkbox	in	the	application	is	all	that	is	required	to	disable	the	registration	notices.[28][29]Main
article:	Game	demoThis	article	needs	additional	citations	for	verification.	Please	help	improve	this	article	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.Find	sources:"Shareware"news	newspapers	books	scholar	JSTOR	(December	2016)	(Learn	how	and	when	to	remove	this	message)In	the	early	1990s,	shareware	distribution	was	a	popular	method	of	publishing	games	for	smaller	developers,	including	then-fledgling	companies	Apogee	Software	(also	known	as	3D	Realms),	Epic	MegaGames	(now	Epic	Games),
Ambrosia	Software	and	id	Software.	It	gave	consumers	the	chance	to	play	the	game	before	investing	money	in	it,	and	it	gave	them	exposure	that	some	products	would	be	unable	to	get	in	the	retail	space.With	the	Kroz	series,	Apogee	introduced	the	"episodic"	shareware	model	that	became	the	most	popular	incentive	for	buying	a	game.[30]	While	the	shareware	game	would	be	a	truly	complete	game,	there	would	be	additional	"episodes"	of	the	game	that	were	not	shareware	and	could	only	be	legally	obtained	by	paying	for	the	shareware	episode.	In	some	cases
these	episodes	were	neatly	integrated	and	would	feel	like	a	longer	version	of	the	game,	and	in	other	cases	the	later	episodes	would	be	stand-alone	games.	Sometimes	the	additional	content	was	completely	integrated	with	the	unregistered	game,	such	as	in	Ambrosia's	Escape	Velocity	series,	in	which	a	character	representing	the	developer's	pet	parrot,	equipped	with	an	undefeatable	ship,	would	periodically	harass	and	destroy	the	player	after	they	reached	a	certain	level	representing	the	end	of	the	trial	period.Racks	of	games	on	single	51/4-inch	and	later	3.5-
inch	floppy	disks	were	common	in	retail	stores.	However,	computer	shows[citation	needed]	and	bulletin	board	systems	(BBS)	such	as	Software	Creations	BBS	were	the	primary	distributors	of	low-cost	software.	Free	software	from	a	BBS	was	the	motivating	force	for	consumers	to	purchase	a	computer	equipped	with	a	modem,	so	as	to	acquire	software	at	no	cost.	The	success	of	shareware	games,	including	id	Software	hits	Commander	Keen	and	Doom,	depended	in	part	on	the	BBS	community's	willingness	to	redistribute	them	from	one	BBS	to	another	across
North	America.	The	reasons	for	redistribution	included	allowing	modem	users	who	could	not	afford	long-distance	calls	the	opportunity	to	view	the	games.[31]The	important	distinguishing	feature	between	a	shareware	game	and	a	game	demo	is	that	the	shareware	game	is	(at	least	in	theory)	a	complete	working	software	program	albeit	with	reduced	content	compared	to	the	full	game,	while	a	game	demo	omits	significant	functionality	as	well	as	content.	Shareware	games	commonly	offered	both	single	player	and	multiplayer	modes	plus	a	significant	fraction	of
the	full	game	content	such	as	the	first	of	three	episodes,	while	some	even	offered	the	entire	product	as	shareware	while	unlocking	additional	content	for	registered	users.	By	contrast	a	game	demo	may	offer	as	little	as	one	single-player	level	or	consist	solely	of	a	multiplayer	map,	this	makes	them	easier	to	prepare	than	a	shareware	game.There	are	several	widely	accepted	standards	and	technologies	that	are	used	in	the	development	and	promotion	of	shareware.FILE_ID.DIZ	is	a	descriptive	text	file	often	included	in	downloadable	shareware	distribution
packages.Portable	Application	Description	(PAD)	is	used	to	standardize	shareware	application	descriptions.	PAD	file	is	an	XML	document	that	describes	a	shareware	or	freeware	product	according	to	the	PAD	specification.[32]DynamicPAD	extends	the	Portable	Application	Description	(PAD)	standard	by	allowing	shareware	vendors	to	provide	customized	PAD	XML	files	to	each	download	site	or	any	other	PAD-enabled	resource.	DynamicPAD	is	a	set	of	server-side	PHP	scripts	distributed	under	a	GPL	license	and	a	freeware	DynamicPAD	builder	for	32-bit
Windows.	The	primary	way	to	consume	or	submit	a	DynamicPAD	file	is	through	the	RoboSoft	application	by	Rudenko	Software,	the	DynamicPAD	author.	DynamicPAD	is	available	at	the	DynamicPAD	web	site.Code	signing	is	a	technology	that	is	used	by	developers	to	digitally	sign	their	products.	Versions	of	Microsoft	Windows	since	Windows	XP	Service	Pack	2	show	a	warning	when	the	user	installs	unsigned	software.	This	is	typically	offered	as	a	security	measure	to	prevent	untrusted	software	from	potentially	infecting	the	machine	with	malware.	However,
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2008,	see	Apogee	Entertainment.3D	Realms	Entertainment	ApSFormerlyApogee	Software	ProductionsApogee	Software,	Ltd.Company	typeSubsidiaryIndustryVideo	gamesFounded1987;	38years	ago(1987)	in	Garland,	Texas,	USFounderScott	MillerHeadquartersAalborg,	DenmarkKey	peopleFrederik	Schreiber	(CEO)ProductsList	of	3D	Realms	gamesParentSaber	Interactive	(2021present)Website3drealms.com3D	Realms	Entertainment	ApS	is	a	video	game	publisher	based	in	Aalborg,	Denmark.	Scott	Miller	founded	the	company	in	his	parents'	home	in	Garland,
Texas,	in	1987	as	Apogee	Software	Productions	to	release	his	game	Kingdom	of	Kroz.	In	the	late	1980s	and	early	1990s,	the	company	popularized	a	distribution	model	where	each	game	consists	of	three	episodes,	with	the	first	given	away	free	as	shareware	and	the	other	two	available	for	purchase.	Duke	Nukem	was	a	major	franchise	created	by	Apogee	to	use	this	model,	and	Apogee	published	Commander	Keen	and	Wolfenstein	3D	the	same	way.Apogee	began	using	the	brand	name	3D	Realms	for	its	3D	games	in	1994,	and	in	1996	rebranded	the	company	itself
to	3D	Realms	to	focus	on	traditionally-published	3D	titles.	Duke	Nukem	3D	(1996)	was	released	under	this	name	to	great	success.	3D	Realms	largely	ceased	its	publishing	and	development	operations	afterwards	to	focus	on	two	extensively	delayed	games:	Prey	(2006),	which	was	under	development	until	being	taken	over	by	another	studio	in	2001,	and	Duke	Nukem	Forever	(2011),	which	remained	under	development	until	2009.	The	"Apogee	Software"	name,	library,	and	logo	were	licensed	to	Terry	Nagy	in	2008,	who	established	Apogee	Software	LLC	to
develop	and	publish	ports	and	spinoffs	of	Apogee	titles.In	2009,	3D	Realms,	citing	financial	issues,	laid	off	its	development	team	and	the	majority	of	its	staff,	effectively	ceasing	operations.	In	March	2014,	the	company	was	acquired	by	SDN	Invest,	a	Danish	holding	company	and	part-owner	of	Interceptor	Entertainment,	and	relaunched	later	that	year	as	3D	Realms	Entertainment	ApS,	headquartered	in	Denmark.	3D	Realms	Entertainment	has	since	served	as	a	games	publisher.	Miller	remained	an	advisor	for	the	company	until	2021,	when	he	and	Nagy	acquired
the	Apogee	brand	and	relaunched	Apogee	Software	LLC	as	Apogee	Entertainment,	an	independent	games	publisher.	In	August	2021,	3D	Realms	Entertainment	was	acquired	by	Embracer	Group	subsidiary	Saber	Interactive,	which	was	spun	off	from	Embracer	in	March	2024.In	the	early	1980s,	Scott	Miller	often	spent	time	in	the	computer	lab	of	the	high	school	he	was	attending,	programming	text	adventures	on	the	facility's	Apple	II	and	getting	to	know	fellow	student	George	Broussard.[1]	Following	graduation,	both	of	them	took	jobs	at	local	amusement
arcade	The	Twilight	Zone,	allowing	Miller	to	attend	college	and	increase	his	interest	in	video	games	at	the	same	time.[1]	Following	his	sophomore	year,	Miller	dropped	out	of	the	University	of	Dallas	to	focus	entirely	on	video	games,	including	participating	in	tournaments	as	well	as	programming	his	own	games.[1]	At	that	time,	he	found	a	special	interest	in	the	Turbo	Pascal	programming	language	and	its	easy	integration	on	IBM	Personal	Computers.[2]	Miller	subsequently	figured	that	his	knowledge	on	video	games	should	earn	him	more	money	than	he	made	at
The	Twilight	Zone,	wherefore	he,	with	assistance	by	Broussard,	wrote	a	manual-style	book	on	"how	to	beat	video	games".[1]	The	book	fell	into	obscurity	due	to	an	oversaturated	market	but	landed	Miller	a	job	as	a	video	game	critic	for	The	Dallas	Morning	News	and	minor	game-centric	papers.[1]	After	four	years	of	writing	for	the	newspaper,	he	decided	that	he	was	capable	of	creating	games	that	were	better	than	those	that	he	had	to	review	and	quit	his	job.	Miller	acquired	a	16.5k	modem,	which	he	installed	in	his	parents'	house	in	Garland,	Texas,	and	started
operating	as	a	full-time	independent	game	developer.[1]The	Apogee	Software	logoMost	games	developed	by	Miller	at	the	time	used	extended	ASCII	characters	as	graphics.[1][3]	The	format	appeared	popular	to	him	but	ultimately	proved	unsuccessful	when	pitching	them	to	publishers,	adding	to	him	not	having	a	college	degree	or	any	professional	experience	in	game	development.[1]	As	such,	he	considered	self-printing	copies	of	his	games,	or	distributing	them	freely	through	bulletin	board	systems	(BBS),	where	the	boards'	users	make	voluntary	donations,	a
model	known	as	shareware	distribution.[1]	As	the	prior	option	seemed	too	expensive	to	Miller,	he	had	to	choose	the	latter,	despite	being	urged	not	to	by	friends	and	colleagues.[1]	Miller	released	Beyond	the	Titanic	and	Supernova	as	shareware	games	in	1986	and	1987,	respectively,	but	income	was	low,	at	roughly	US$10,000	donated	in	a	year	for	both	games	combined.[1]	Miller's	next	game,	Kingdom	of	Kroz,	was	developed	to	include	60	levels,	more	than	what	he	wanted	to	release	to	the	public	for	no	cost.[1]	As	such,	he	developed	a	new	distribution	model,
dubbed	the	"Apogee	model",	in	which	only	a	fraction	of	the	game	would	be	made	available	to	play	for	free	on	BBS,	which,	upon	completion,	would	display	Miller's	mailing	address	to	the	player	and	ask	them	to	contact	him	to	buy	the	rest	of	the	game.[1]	He	applied	this	model	to	Kingdom	of	Kroz	by	breaking	it	up	into	three	parts,	named	episodes,	and	sharing	the	first	one	over	BBS	while	retaining	the	other	two	for	sale.[1][2]	Released	on	November	26,	1987,	Kingdom	of	Kroz	was	the	first	game	to	bear	the	name	of	Miller's	one-man	company,	Apogee	Software
Productions.[2]	The	game	proved	successful,	with	checks	sent	to	Miller	amounting	to	roughly	US$80,000US$100,000	and	him	receiving	between	US$100	and	US$500	every	single	day.[2]	Broussard	later	joined	Apogee,	merging	his	own,	lesser-known	game	company	Micro-FX	into	it.[4]In	1994,	Apogee	decided	to	launch	different	brand	names	for	each	genre	of	games	they	published;	it	created	3D	Realms	for	3D	games,	publishing	Terminal	Velocity	in	1995	and	developing	the	1996	Duke	Nukem	3D	under	the	name,	with	the	other	titles	released	in	those	years
still	under	Apogee.[5]	In	late	1996,	however,	Apogee	renamed	the	company	itself	to	3D	Realms	to	associate	their	brand	with	newer,	3D	titles,	and	stopped	using	the	Apogee	brand	name.[6]	The	last	game	to	be	published	under	the	Apogee	name	was	Stargunner	in	1996.	Most	of	the	proposed	brands	were	never	used,	as	3D	games	like	Duke	Nukem	became	the	company's	focus.	3D	Realms	launched	a	brand	for	pinball	games,	Pinball	Wizards,	in	February	1997,	but	only	published	Balls	of	Steel	(1997)	under	the	name.[5]	Beginning	in	1997	3D	Realms	shifted	from
episodic	MS-DOS	titles	to	non-episodic	console	and	personal	computer	games.	In	the	process	it	abandoned	the	shareware	model	in	favor	of	a	traditional	publishing	model;	it	also	largely	ceased	its	activities	as	a	developer	that	same	year,	releasing	only	Shadow	Warrior	(1997).[7]	The	sole	exceptions	were	Prey	(2006),	which	stayed	in	development	until	2001	when	it	was	transferred	to	Human	Head	Studios,	and	Duke	Nukem	Forever	(2011),	which	famously	stayed	in	development	at	3D	Realms	as	vaporware	until	2009.[7][8]The	"Apogee	Software"	name,	library,
and	logo	were	licensed	to	Terry	Nagy	in	2008,	who	formed	Apogee	Software,	LLC	as	a	separate	company	that	would	handle	distribution,	remakes,	and	other	developments	related	to	older	Apogee	games.	3D	Realms	retained	the	corporate	name	of	Apogee	Software,	Ltd.	Apogee	Software,	LLC	was	renamed	Apogee	Entertainment	in	2021.[6]After	Prey	was	transferred	away	from	3D	Realms	in	2001,	the	only	project	under	development	at	the	company	was	Duke	Nukem	Forever,	originally	announced	in	1997.	The	release	date	of	the	game	was	"when	it's	done."[9]
3D	Realms	continued	some	operations	as	a	publisher	as	part	of	the	Gathering	of	Developers	publishing	group,	but	otherwise	served	only	as	the	publisher	and	licensee	of	Duke	Nukem-related	spinoffs	and	mobile	games	for	the	next	few	years.	On	May	6,	2009,	the	development	of	Duke	Nukem	Forever	was	halted,	and	major	staff	cuts	were	initiated	with	the	entire	development	team	and	most	other	employees	laid	off.[10][11]	According	to	Miller,	the	development	was	using	up	much	of	the	company's	funds	as	they	struggled	to	bring	in	new	3D	rendering	technology
for	the	game,	leading	to	the	decision	to	cut	their	staff	and	sell	the	company.[12]On	May	14,	2009,	Take-Two,	holders	of	the	publishing	rights	of	Duke	Nukem	Forever,	filed	a	breach	of	contract	suit	against	3D	Realms	over	failing	to	deliver	the	game.[13]	Take-Two	Interactive	asked	for	a	restraining	order	and	a	preliminary	injunction,	to	make	3D	Realms	keep	the	Duke	Nukem	Forever	assets	intact	during	proceedings.[14][15]	On	May	18,	2009,	3D	Realms	key	executives	announced	that	"3D	Realms	has	not	closed	and	is	not	closing",	but	that	due	to	lack	of	funds
development	operations	were	ceasing	and	the	company	would	continue	to	"license	and	co-create	games	based	upon	the	Duke	Nukem	franchise."	They	accused	Take-Two	of	trying	to	acquire	the	Duke	Nukem	franchise	in	a	"fire	sale".[11]On	September	3,	2010,	Take-Two	Interactive	announced	that	development	of	Duke	Nukem	Forever	had	been	shifted	over	to	Gearbox	Software,	effectively	ending	3D	Realms'	association	with	the	game	after	12	years	of	development.	3D	Realms	remained	credited	as	a	co-developer	on	Duke	Nukem	Forever,	due	to	their
involvement	in	developing	most	of	the	game.	The	rights	and	intellectual	property	were	sold	to	Gearbox,	however,	who	became	the	owners	of	the	Duke	Nukem	franchise.[16]An	external	developer,	Interceptor	Entertainment,	started	work	on	a	fan-project	remake	of	Duke	Nukem	3D	in	2010.	They	received	a	limited	authorization	from	Gearbox	to	proceed	with	the	game,	which	was	named	Duke	Nukem	3D:	Reloaded.	However,	after	Duke	Nukem	Forever's	release	and	negative	reception	in	2011,	Duke	Nukem	3D:	Reloaded	was	put	on	hold	indefinitely.In	an
interview	conducted	with	Scott	Miller	in	April	2011,	Miller	specified	that	3D	Realms	was	involved	with	several	projects:	"we	have	several	projects	underway,	all	fairly	smallnot	any	big	console	games.	Once	[Duke	Nukem	Forever]	comes	out	we'll	be	definitely	looking	to	invest	into	other	projects,	and	maybe	other	up-n-coming	[sic]	teams	who	are	blazing	new	trails	on	smaller	platforms,	like	smart	phones	and	XBLA."[17]	3D	Realms	did	not	publish	any	released	titles	over	the	next	few	years,	however.In	June	2013,	3D	Realms	sued	Gearbox	for	unpaid	royalties	as
well	as	unpaid	money	for	selling	the	Duke	Nukem	intellectual	property.[18]	The	lawsuit	was	dropped	in	September	2013	with	3D	Realms	apologizing	with	an	announcement	that	they	had	resolved	any	differences	they	had	with	Gearbox.	In	February	2014,	Gearbox	sued	3D	Realms,	Interceptor	Entertainment	and	Apogee	Software,	LLC	for	developing	a	new	game	called	Duke	Nukem:	Mass	Destruction.	Gearbox	stated	that	it	was	still	the	rights	holder	of	the	Duke	Nukem	franchise,	and	permission	had	not	been	granted	by	them	to	develop	the	game.	3D	Realms
soon	after	released	a	statement	admitting	its	wrongdoing.[19]	The	lawsuit	was	settled	in	August	2015,	with	Gearbox	stressing	that	it	was	still	the	lawful	owner	of	the	Duke	Nukem	intellectual	property.[20]In	March	2014,	SDN	Invest,	the	part-owner	of	Interceptor	Entertainment,	acquired	3D	Realms	for	an	undisclosed	sum.[21]	Mike	Nielsen,	the	founder	and	chairman	of	SDN	Invest,	became	the	new	chief	executive	officer	of	3D	Realms,[22]	headquartered	in	Aalborg,	Denmark	and	incorporated	in	2015	as	3D	Realms	Entertainment	ApS.[23][24]	Miller	remained
with	the	company	as	a	creative	consultant,[25]	while	Apogee	Software	LLC	retained	the	license	to	the	Apogee	brand	and	library.[26]In	May	2014,	3D	Realms	announced	they	were	to	publish	Bombshell	by	Interceptor	Entertainment,[27]	and	in	October	2014	the	company	returned	to	distributing	its	own	titles	with	a	digital	anthology	collection.[28][29]	Bombshell	was	released	on	January	29,	2016,	as	3D	Realms'	first	published	title	since	2005.On	February	28,	2018,	3D	Realms	announced	the	game	Ion	Maiden,	a	prequel	to	Bombshell,	developed	by	Voidpoint	and
using	Ken	Silverman's	Build	Engine.	In	May	2019,	the	company	was	hit	with	a	$2	million	trademark	infringement	lawsuit	by	heavy	metal	group	Iron	Maiden	who	claimed	Ion	Maiden	was	"nearly	identical	to	the	Iron	Maiden	trademark	in	appearance,	sound	and	overall	commercial	impression"	and	was	"attempting	to	trade	off	on	Iron	Maiden's	notoriety."[30]	In	July	2019,	3D	Realms	and	Voidpoint	changed	the	name	of	Ion	Maiden	to	Ion	Fury	to	end	to	the	lawsuit.	Ion	Fury	was	released	on	August	15,	2019.	Since	then,	3D	Realms	published	Ghostrunner	(2020)
and	announced	several	projects	which	have	been	under	development	for	multiple	years	without	further	notice.[31]In	April	2021,	Miller	and	Nagy	acquired	the	Apogee	name	from	3D	Realms	and	relaunched	Apogee	Software	LLC	as	Apogee	Entertainment.[32]	In	2022,	Miller	stated	in	a	blog	post	that	he	was	now	uninvolved	with	3D	Realms	and	that	"[the	company]	no	longer	has	any	link	to	the	past,	other	than	in	name	only"	because	he	was	no	longer	there	to	help	design	and	fund	games.[33]In	August	2021,	Embracer	Group	announced	that	they	acquired	the
company	through	Saber	Interactive,	which	will	be	the	parent	company.[34]	3D	Realms	published	Cultic	on	October	13	(2022).In	March	2023,	3D	Realms	announced	that	they	hired	Justin	Burnham	(formerly	of	Devolver	Digital,	Good	Shepherd)	to	the	position	of	CCO.[35]On	September	30,	2023,	3D	Realms	held	its	4th	annual	Realms	Deep	event	modernizing	the	company's	branding	and	announcing	release	dates	for	several	previously-unreleased	titles.	Two	days	later	on	October	2,	they	published	Ion	Fury:	Aftershock	in	collaboration	with	developer	Voidpoint.
[36]	On	October	24,	2023,	3D	Realms	published	Ripout	into	early	access	in	collaboration	with	developer	Pet	Project	Games.[37]	On	November	16,	3D	Realms	published	The	Kindeman	Remedy	in	collaboration	with	developer	Troglobyte	Games.[38]	On	December	5,	2023,	3D	Realms	co-published	(with	Interplay)	the	Slipgate	Ironworks-developed	Kingpin	Reloaded.[39]	In	mid-December,	"at	least	half"	of	3D	Realms	and	Slipgate	Ironworks	was	laid	off	as	part	of	Embracer's	restructuring.[40]	Layoffs	continued	into	January	2024.[41]On	January	24,	2024,	3D
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to	Windows	Phone,	a	mobile	phone	and	PDA	operating	system.	The	first	version	was	called	Pocket	PC	2000.	The	third	version,	Windows	Mobile	2003,	was	the	first	version	to	adopt	the	Windows	Mobile	trademark.	The	last	published	version	was	Windows	Mobile	6.5.Windows	Phone:	Sold	only	to	smartphone	manufacturers.	The	first	version	was	Windows	Phone	7,	followed	by	Windows	Phone	8	and	Windows	Phone	8.1.	It	was	succeeded	by	Windows	10	Mobile,	which	is	also	defunct.Windows	Embedded	Compact:	Most	commonly	known	by	its	former	name,
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packages,	there	were	runtime-only	versions	that	shipped	with	early	Windows	software	from	third	parties	and	made	it	possible	to	run	their	Windows	software	on	MS-DOS	and	without	the	full	Windows	feature	set.The	early	versions	of	Windows	are	often	thought	of	as	graphical	shells,	mostly	because	they	ran	on	top	of	MS-DOS	and	used	it	for	file	system	services.[27]	However,	even	the	earliest	Windows	versions	already	assumed	many	typical	operating	system	functions;	notably,	having	their	own	executable	file	format	and	providing	their	own	device	drivers
(timer,	graphics,	printer,	mouse,	keyboard	and	sound).	Unlike	MS-DOS,	Windows	allowed	users	to	execute	multiple	graphical	applications	at	the	same	time,	through	cooperative	multitasking.	Windows	implemented	an	elaborate,	segment-based,	software	virtual	memory	scheme,	which	allows	it	to	run	applications	larger	than	available	memory:	code	segments	and	resources	are	swapped	in	and	thrown	away	when	memory	became	scarce;	data	segments	moved	in	memory	when	a	given	application	had	relinquished	processor	control.Main	articles:	Windows	3.0	and
Windows	3.1Windows	3.0,	released	in	1990Windows	3.0,	released	in	1990,	improved	the	design,	mostly	because	of	virtual	memory	and	loadable	virtual	device	drivers	(VxDs)	that	allow	Windows	to	share	arbitrary	devices	between	multi-tasked	DOS	applications.[citation	needed]	Windows	3.0	applications	can	run	in	protected	mode,	which	gives	them	access	to	several	megabytes	of	memory	without	the	obligation	to	participate	in	the	software	virtual	memory	scheme.	They	run	inside	the	same	address	space,	where	the	segmented	memory	provides	a	degree	of
protection.	Windows	3.0	also	featured	improvements	to	the	user	interface.	Microsoft	rewrote	critical	operations	from	C	into	assembly.	Windows	3.0	was	the	first	version	of	Windows	to	achieve	broad	commercial	success,	selling	2million	copies	in	the	first	six	months.[28][29]Versions	before	Windows	95	had	to	be	installed	from	floppy	disks	by	end	users	(or	in	professional	environments	with	a	network	installation);	here	Windows	for	Workgroups	with	nine	3.5-inch-disks	to	be	inserted	sequentially.Windows	3.1,	made	generally	available	on	March	1,	1992,	featured
a	facelift.	In	October	1992,	Windows	for	Workgroups,	a	special	version	with	integrated	peer-to-peer	networking	features,	was	released.	It	was	sold	along	with	Windows	3.1.	Support	for	Windows	3.1	ended	on	December	31,	2001.[30]Windows	3.2,	released	in	1994,	is	an	updated	version	of	the	Chinese	version	of	Windows	3.1.[31]	The	update	was	limited	to	this	language	version,	as	it	fixed	only	issues	related	to	the	complex	writing	system	of	the	Chinese	language.[32]	Windows	3.2	was	generally	sold	by	computer	manufacturers	with	a	ten-disk	version	of	MS-DOS
that	also	had	Simplified	Chinese	characters	in	basic	output	and	some	translated	utilities.[citation	needed]Main	articles:	Windows	9x,	Windows	95,	Windows	98,	and	Windows	MeThe	next	major	consumer-oriented	release	of	Windows,	Windows	95,	was	released	on	August	24,	1995.	While	still	remaining	MS-DOS-based,	Windows	95	introduced	support	for	native	32-bit	applications,	plug	and	play	hardware,	preemptive	multitasking,	long	file	names	of	up	to	255	characters,	and	provided	increased	stability	over	its	predecessors.	Windows	95	also	introduced	a
redesigned,	object	oriented	user	interface,	replacing	the	previous	Program	Manager	with	the	Start	menu,	taskbar,	and	Windows	Explorer	shell.	Windows	95	was	a	major	commercial	success	for	Microsoft;	Ina	Fried	of	CNET	remarked	that	"by	the	time	Windows	95	was	finally	ushered	off	the	market	in	2001,	it	had	become	a	fixture	on	computer	desktops	around	the	world."[33]	Microsoft	published	four	OEM	Service	Releases	(OSR)	of	Windows	95,	each	of	which	was	roughly	equivalent	to	a	service	pack.	The	first	OSR	of	Windows	95	was	also	the	first	version	of
Windows	to	be	bundled	with	Microsoft's	web	browser,	Internet	Explorer.[34]	Mainstream	support	for	Windows	95	ended	on	December	31,	2000,	and	extended	support	for	Windows	95	ended	on	December	31,	2001.[35]Windows	95	was	followed	up	with	the	release	of	Windows	98	on	June	25,	1998,	which	introduced	the	Windows	Driver	Model,	support	for	USB	composite	devices,	support	for	ACPI,	hibernation,	and	support	for	multi-monitor	configurations.	Windows	98	also	included	integration	with	Internet	Explorer	4	through	Active	Desktop	and	other	aspects	of
the	Windows	Desktop	Update	(a	series	of	enhancements	to	the	Explorer	shell	which	was	also	made	available	for	Windows	95).	In	May	1999,	Microsoft	released	Windows	98	Second	Edition,	an	updated	version	of	Windows	98.	Windows	98	SE	added	Internet	Explorer	5.0	and	Windows	Media	Player	6.2	amongst	other	upgrades.	Mainstream	support	for	Windows	98	ended	on	June	30,	2002,	and	extended	support	for	Windows	98	ended	on	July	11,	2006.[36]On	September	14,	2000,	Microsoft	released	Windows	Me	(Millennium	Edition),	the	last	DOS-based	version	of
Windows.	Windows	Me	incorporated	visual	interface	enhancements	from	its	Windows	NT-based	counterpart	Windows	2000,	had	faster	boot	times	than	previous	versions	(which	however,	required	the	removal	of	the	ability	to	access	a	real	mode	DOS	environment,	removing	compatibility	with	some	older	programs),[37]	expanded	multimedia	functionality	(including	Windows	Media	Player	7,	Windows	Movie	Maker,	and	the	Windows	Image	Acquisition	framework	for	retrieving	images	from	scanners	and	digital	cameras),	additional	system	utilities	such	as	System
File	Protection	and	System	Restore,	and	updated	home	networking	tools.[38]	However,	Windows	Me	was	faced	with	criticism	for	its	speed	and	instability,	along	with	hardware	compatibility	issues	and	its	removal	of	real	mode	DOS	support.	PC	World	considered	Windows	Me	to	be	one	of	the	worst	operating	systems	Microsoft	had	ever	released,	and	the	fourth	worst	tech	product	of	all	time.[20]Main	article:	Windows	NTMain	articles:	Windows	NT	3.1,	Windows	NT	3.5,	Windows	NT	3.51,	Windows	NT	4.0,	and	Windows	2000Windows	logo	(19952001)In	November
1988,	a	new	development	team	within	Microsoft	(which	included	former	Digital	Equipment	Corporation	developers	Dave	Cutler	and	Mark	Lucovsky)	began	work	on	a	revamped	version	of	IBM	and	Microsoft's	OS/2	operating	system	known	as	"NT	OS/2".	NT	OS/2	was	intended	to	be	a	secure,	multi-user	operating	system	with	POSIX	compatibility	and	a	modular,	portable	kernel	with	preemptive	multitasking	and	support	for	multiple	processor	architectures.	However,	following	the	successful	release	of	Windows	3.0,	the	NT	development	team	decided	to	rework	the
project	to	use	an	extended	32-bit	port	of	the	Windows	API	known	as	Win32	instead	of	those	of	OS/2.	Win32	maintained	a	similar	structure	to	the	Windows	APIs	(allowing	existing	Windows	applications	to	easily	be	ported	to	the	platform),	but	also	supported	the	capabilities	of	the	existing	NT	kernel.	Following	its	approval	by	Microsoft's	staff,	development	continued	on	what	was	now	Windows	NT,	the	first	32-bit	version	of	Windows.	However,	IBM	objected	to	the	changes,	and	ultimately	continued	OS/2	development	on	its	own.[39][40]Windows	NT	was	the	first
Windows	operating	system	based	on	a	hybrid	kernel.	The	hybrid	kernel	was	designed	as	a	modified	microkernel,	influenced	by	the	Mach	microkernel	developed	by	Richard	Rashid	at	Carnegie	Mellon	University,	but	without	meeting	all	of	the	criteria	of	a	pure	microkernel.The	first	release	of	the	resulting	operating	system,	Windows	NT	3.1	(named	to	associate	it	with	Windows	3.1)	was	released	in	July	1993,	with	versions	for	desktop	workstations	and	servers.	Windows	NT	3.5	was	released	in	September	1994,	focusing	on	performance	improvements	and	support
for	Novell's	NetWare,	and	was	followed	up	by	Windows	NT	3.51	in	May	1995,	which	included	additional	improvements	and	support	for	the	PowerPC	architecture.	Windows	NT	4.0	was	released	in	June	1996,	introducing	the	redesigned	interface	of	Windows	95	to	the	NT	series.	On	February	17,	2000,	Microsoft	released	Windows	2000,	a	successor	to	NT	4.0.	The	Windows	NT	name	was	dropped	at	this	point	in	order	to	put	a	greater	focus	on	the	Windows	brand.[40]Main	article:	Windows	XPA	variation	of	the	20012006	Windows	logo	from	2003	using	the	Segoe
typeface	instead	of	the	Franklin	Gothic	typeface.	This	variation	was	mainly	used	for	branding	purposes.The	next	major	version	of	Windows	NT,	Windows	XP,	was	released	to	manufacturing	(RTM)	on	August	24,	2001,	and	to	the	general	public	on	October	25,	2001.	The	introduction	of	Windows	XP	aimed	to	unify	the	consumer-oriented	Windows	9x	series	with	the	architecture	introduced	by	Windows	NT,	a	change	which	Microsoft	promised	would	provide	better	performance	over	its	DOS-based	predecessors.	Windows	XP	would	also	introduce	a	redesigned	user
interface	(including	an	updated	Start	menu	and	a	"task-oriented"	Windows	Explorer),	streamlined	multimedia	and	networking	features,	Internet	Explorer	6,	integration	with	Microsoft's	.NET	Passport	services,	a	"compatibility	mode"	to	help	provide	backwards	compatibility	with	software	designed	for	previous	versions	of	Windows,	and	Remote	Assistance	functionality.[41][42]At	retail,	Windows	XP	was	marketed	in	two	main	editions:	the	"Home"	edition	was	targeted	towards	consumers,	while	the	"Professional"	edition	was	targeted	towards	business
environments	and	power	users,	and	included	additional	security	and	networking	features.	Home	and	Professional	were	later	accompanied	by	the	"Media	Center"	edition	(designed	for	home	theater	PCs,	with	an	emphasis	on	support	for	DVD	playback,	TV	tuner	cards,	DVR	functionality,	and	remote	controls),	and	the	"Tablet	PC"	edition	(designed	for	mobile	devices	meeting	its	specifications	for	a	tablet	computer,	with	support	for	stylus	pen	input	and	additional	pen-enabled	applications).[43][44][45]	Mainstream	support	for	Windows	XP	ended	on	April	14,	2009.
Extended	support	ended	on	April	8,	2014.[46]After	Windows	2000,	Microsoft	also	changed	its	release	schedules	for	server	operating	systems;	the	server	counterpart	of	Windows	XP,	Windows	Server	2003,	was	released	in	April	2003.[40]	It	was	followed	in	December	2005,	by	Windows	Server	2003	R2.Main	article:	Windows	VistaAfter	a	lengthy	development	process,	Windows	Vista	was	released	on	November	30,	2006,	for	volume	licensing	and	January	30,	2007,	for	consumers.	It	contained	a	number	of	new	features,	from	a	redesigned	shell	and	user	interface	to
significant	technical	changes,	with	a	particular	focus	on	security	features.	It	was	available	in	a	number	of	different	editions,	and	has	been	subject	to	some	criticism,	such	as	drop	of	performance,	longer	boot	time,	criticism	of	new	UAC,	and	stricter	license	agreement.	Vista's	server	counterpart,	Windows	Server	2008	was	released	in	early	2008.Main	article:	Windows	7On	July	22,	2009,	Windows	7	and	Windows	Server	2008	R2	were	released	to	manufacturing	(RTM)	and	released	to	the	public	three	months	later	on	October	22,	2009.	Unlike	its	predecessor,
Windows	Vista,	which	introduced	a	large	number	of	new	features,	Windows	7	was	intended	to	be	a	more	focused,	incremental	upgrade	to	the	Windows	line,	with	the	goal	of	being	compatible	with	applications	and	hardware	with	which	Windows	Vista	was	already	compatible.[47]	Windows	7	has	multi-touch	support,	a	redesigned	Windows	shell	with	an	updated	taskbar	with	revealable	jump	lists	that	contain	shortcuts	to	files	frequently	used	with	specific	applications	and	shortcuts	to	tasks	within	the	application,[48]	a	home	networking	system	called	HomeGroup,
[49]	and	performance	improvements.Main	articles:	Windows	8	and	Windows	8.1Windows	logo	(20122015)Windows	8,	the	successor	to	Windows	7,	was	released	generally	on	October	26,	2012.	A	number	of	significant	changes	were	made	on	Windows	8,	including	the	introduction	of	a	user	interface	based	around	Microsoft's	Metro	design	language	with	optimizations	for	touch-based	devices	such	as	tablets	and	all-in-one	PCs.	These	changes	include	the	Start	screen,	which	uses	large	tiles	that	are	more	convenient	for	touch	interactions	and	allow	for	the	display	of
continually	updated	information,	and	a	new	class	of	apps	which	are	designed	primarily	for	use	on	touch-based	devices.	The	new	Windows	version	required	a	minimum	resolution	of	1024768	pixels,[50]	effectively	making	it	unfit	for	netbooks	with	800600-pixel	screens.Other	changes	include	increased	integration	with	cloud	services	and	other	online	platforms	(such	as	social	networks	and	Microsoft's	own	OneDrive	(formerly	SkyDrive)	and	Xbox	Live	services),	the	Windows	Store	service	for	software	distribution,	and	a	new	variant	known	as	Windows	RT	for	use	on
devices	that	utilize	the	ARM	architecture,	and	a	new	keyboard	shortcut	for	screenshots.[51][52][53][54][55][56][57]	An	update	to	Windows	8,	called	Windows	8.1,[58]	was	released	on	October	17,	2013,	and	includes	features	such	as	new	live	tile	sizes,	deeper	OneDrive	integration,	and	many	other	revisions.	Windows	8	and	Windows	8.1	have	been	subject	to	some	criticism,	such	as	the	removal	of	the	Start	menu.Main	article:	Windows	10Windows	logo	(20152021)On	September	30,	2014,	Microsoft	announced	Windows	10	as	the	successor	to	Windows	8.1.	It	was
released	on	July	29,	2015,	and	addresses	shortcomings	in	the	user	interface	first	introduced	with	Windows	8.	Changes	on	PC	include	the	return	of	the	Start	Menu,	a	virtual	desktop	system,	and	the	ability	to	run	Windows	Store	apps	within	windows	on	the	desktop	rather	than	in	full-screen	mode.	Windows	10	is	said	to	be	available	to	update	from	qualified	Windows	7	with	SP1,	Windows	8.1	and	Windows	Phone	8.1	devices	from	the	Get	Windows	10	Application	(for	Windows	7,	Windows	8.1)	or	Windows	Update	(Windows	7).[59]In	February	2017,	Microsoft
announced	the	migration	of	its	Windows	source	code	repository	from	Perforce	to	Git.	This	migration	involved	3.5	million	separate	files	in	a	300-gigabyte	repository.[60]	By	May	2017,	90	percent	of	its	engineering	team	was	using	Git,	in	about	8500	commits	and	1760	Windows	builds	per	day.[60]In	June	2021,	shortly	before	Microsoft's	announcement	of	Windows	11,	Microsoft	updated	their	lifecycle	policy	pages	for	Windows	10,	revealing	that	support	for	their	last	release	of	Windows	10	will	end	on	October	14,	2025.[61][62]	On	April	27,	2023,	Microsoft
announced	that	version	22H2	would	be	the	last	of	Windows	10.[63][64]Windows	logo	(2021present)Main	article:	Windows	11On	June	24,	2021,	Windows	11	was	announced	as	the	successor	to	Windows	10	during	a	livestream.	The	new	operating	system	was	designed	to	be	more	user-friendly	and	understandable.	It	was	released	on	October	5,	2021.[65][66]	As	of	May2022,[update]	Windows	11	is	a	free	upgrade	to	Windows	10	users	who	meet	the	system	requirements.[67]See	also:	Azure	Virtual	DesktopNot	to	be	confused	with	Microsoft	365	or	Windows/386.In
July	2021,	Microsoft	announced	it	will	start	selling	subscriptions	to	virtualized	Windows	desktops	as	part	of	a	new	Windows	365	service	in	the	following	month.	The	new	service	will	allow	for	cross-platform	usage,	aiming	to	make	the	operating	system	available	for	both	Apple	and	Android	users.	It	is	a	separate	service	and	offers	several	variations	including	Windows	365	Frontline,	Windows	365	Boot,	and	the	Windows	365	app.[68]	The	subscription	service	will	be	accessible	through	any	operating	system	with	a	web	browser.	The	new	service	is	an	attempt	at
capitalizing	on	the	growing	trend,	fostered	during	the	COVID-19	pandemic,	for	businesses	to	adopt	a	hybrid	remote	work	environment,	in	which	"employees	split	their	time	between	the	office	and	home".	As	the	service	will	be	accessible	through	web	browsers,	Microsoft	will	be	able	to	bypass	the	need	to	publish	the	service	through	Google	Play	or	the	Apple	App	Store.[69][70][71][72][73]Microsoft	announced	Windows	365	availability	to	business	and	enterprise	customers	on	August	2,	2021.[74]See	also:	Multilingual	User	InterfaceMultilingual	support	has	been
built	into	Windows	since	Windows	3.0.	The	language	for	both	the	keyboard	and	the	interface	can	be	changed	through	the	Region	and	Language	Control	Panel.	Components	for	all	supported	input	languages,	such	as	Input	Method	Editors,	are	automatically	installed	during	Windows	installation	(in	Windows	XP	and	earlier,	files	for	East	Asian	languages,	such	as	Chinese,	and	files	for	right-to-left	scripts,	such	as	Arabic,	may	need	to	be	installed	separately,	also	from	the	said	Control	Panel).	Third-party	IMEs	may	also	be	installed	if	a	user	feels	that	the	provided	one
is	insufficient	for	their	needs.	Since	Windows	2000,	English	editions	of	Windows	NT	have	East	Asian	IMEs	(such	as	Microsoft	Pinyin	IME	and	Microsoft	Japanese	IME)	bundled,	but	files	for	East	Asian	languages	may	be	manually	installed	on	Control	Panel.Interface	languages	for	the	operating	system	are	free	for	download,	but	some	languages	are	limited	to	certain	editions	of	Windows.	Language	Interface	Packs	(LIPs)	are	redistributable	and	may	be	downloaded	from	Microsoft's	Download	Center	and	installed	for	any	edition	of	Windows	(XP	or	later)	they
translate	most,	but	not	all,	of	the	Windows	interface,	and	require	a	certain	base	language	(the	language	which	Windows	originally	shipped	with).	This	is	used	for	most	languages	in	emerging	markets.	Full	Language	Packs,	which	translate	the	complete	operating	system,	are	only	available	for	specific	editions	of	Windows	(Ultimate	and	Enterprise	editions	of	Windows	Vista	and	7,	and	all	editions	of	Windows	8,	8.1	and	RT	except	Single	Language).	They	do	not	require	a	specific	base	language	and	are	commonly	used	for	more	popular	languages	such	as	French	or
Chinese.	These	languages	cannot	be	downloaded	through	the	Download	Center,	but	are	available	as	optional	updates	through	the	Windows	Update	service	(except	Windows	8).The	interface	language	of	installed	applications	is	not	affected	by	changes	in	the	Windows	interface	language.	The	availability	of	languages	depends	on	the	application	developers	themselves.Windows	8	and	Windows	Server	2012	introduce	a	new	Language	Control	Panel	where	both	the	interface	and	input	languages	can	be	simultaneously	changed,	and	language	packs,	regardless	of
type,	can	be	downloaded	from	a	central	location.	The	PC	Settings	app	in	Windows	8.1	and	Windows	Server	2012	R2	also	includes	a	counterpart	settings	page	for	this.	Changing	the	interface	language	also	changes	the	language	of	preinstalled	Windows	Store	apps	(such	as	Mail,	Maps	and	News)	and	certain	other	Microsoft-developed	apps	(such	as	Remote	Desktop).	The	above	limitations	for	language	packs	are	however	still	in	effect,	except	that	full	language	packs	can	be	installed	for	any	edition	except	Single	Language,	which	caters	to	emerging
markets.Windows	NT	included	support	for	several	platforms	before	the	x86-based	personal	computer	became	dominant	in	the	professional	world.	Windows	NT	4.0	and	its	predecessors	supported	PowerPC,	DEC	Alpha	and	MIPS	R4000	(although	some	of	the	platforms	implement	64-bit	computing,	the	OS	treated	them	as	32-bit).	Windows	2000	dropped	support	for	all	platforms,	except	the	third	generation	x86	(known	as	IA-32)	or	newer	in	32-bit	mode.	The	client	line	of	the	Windows	NT	family	still	ran	on	IA-32	up	to	Windows	10[67]	(the	server	line	of	the
Windows	NT	family	still	ran	on	IA-32	up	to	Windows	Server	2008).With	the	introduction	of	the	Intel	Itanium	architecture	(IA-64),	Microsoft	released	new	versions	of	Windows	to	support	it.	Itanium	versions	of	Windows	XP	and	Windows	Server	2003	were	released	at	the	same	time	as	their	mainstream	x86	counterparts.	Windows	XP	64-Bit	Edition	(Version	2003),	released	in	2003,	is	the	last	Windows	client	operating	system	to	support	Itanium.	Windows	Server	line	continues	to	support	this	platform	until	Windows	Server	2012;	Windows	Server	2008	R2	is	the	last
Windows	operating	system	to	support	Itanium	architecture.On	April	25,	2005,	Microsoft	released	Windows	XP	Professional	x64	Edition	and	Windows	Server	2003	x64	editions	to	support	x86-64	(or	simply	x64),	the	64-bit	version	of	x86	architecture.	Windows	Vista	was	the	first	client	version	of	Windows	NT	to	be	released	simultaneously	in	IA-32	and	x64	editions.	As	of	2024,	x64	is	still	supported.An	edition	of	Windows	8	known	as	Windows	RT	was	specifically	created	for	computers	with	ARM	architecture,	and	while	ARM	is	still	used	for	Windows	smartphones
with	Windows	10,	tablets	with	Windows	RT	will	not	be	updated.	Starting	from	Windows	10	Fall	Creators	Update	(version	1709)	and	later	includes	support	for	ARM-based	PCs.[75]Main	articles:	Windows	CE	and	Windows	PhoneWindows	CE	(officially	known	as	Windows	Embedded	Compact),	is	an	edition	of	Windows	that	runs	on	minimalistic	computers,	like	satellite	navigation	systems	and	some	mobile	phones.	Windows	Embedded	Compact	is	based	on	its	own	dedicated	kernel,	dubbed	Windows	CE	kernel.	Microsoft	licenses	Windows	CE	to	OEMs	and	device
makers.	The	OEMs	and	device	makers	can	modify	and	create	their	own	user	interfaces	and	experiences,	while	Windows	CE	provides	the	technical	foundation	to	do	so.Windows	CE	was	used	in	the	Dreamcast	along	with	Sega's	own	proprietary	OS	for	the	console.	Windows	CE	was	the	core	from	which	Windows	Mobile	was	derived.	Its	successor,	Windows	Phone	7,	was	based	on	components	from	both	Windows	CE	6.0	R3	and	Windows	CE	7.0.	Windows	Phone	8	however,	is	based	on	the	same	NT-kernel	as	Windows	8.Windows	Embedded	Compact	is	not	to	be
confused	with	Windows	XP	Embedded	or	Windows	NT	4.0	Embedded,	modular	editions	of	Windows	based	on	Windows	NT	kernel.Main	article:	Xbox	system	softwareXbox	OS	is	an	unofficial	name	given	to	the	version	of	Windows	that	runs	on	Xbox	consoles.[76]	From	Xbox	One	onwards	it	is	an	implementation	with	an	emphasis	on	virtualization	(using	Hyper-V)	as	it	is	three	operating	systems	running	at	once,	consisting	of	the	core	operating	system,	a	second	implemented	for	games	and	a	more	Windows-like	environment	for	applications.[77]Microsoft	updates
Xbox	One's	OS	every	month,	and	these	updates	can	be	downloaded	from	the	Xbox	Live	service	to	the	Xbox	and	subsequently	installed,	or	by	using	offline	recovery	images	downloaded	via	a	PC.[78]	It	was	originally	based	on	NT	6.2	(Windows	8)	kernel,	and	the	latest	version	runs	on	an	NT	10.0	base.	This	system	is	sometimes	referred	to	as	"Windows	10	on	Xbox	One".[79][80]Xbox	One	and	Xbox	Series	operating	systems	also	allow	limited	(due	to	licensing	restrictions	and	testing	resources)	backward	compatibility	with	previous	generation	hardware,[81]	and	the
Xbox	360's	system	is	backwards	compatible	with	the	original	Xbox.[82]Up	to	and	including	every	version	before	Windows	2000,	Microsoft	used	an	in-house	version	control	system	named	Source	Library	Manager	(SLM).	Shortly	after	Windows	2000	was	released,	Microsoft	switched	to	a	fork	of	Perforce	named	Source	Depot.[83]	This	system	was	used	up	until	2017	once	the	system	could	not	keep	up	with	the	size	of	Windows.[citation	needed]	Microsoft	had	begun	to	integrate	Git	into	Team	Foundation	Server	in	2013,[84]	but	Windows	(and	Office)	continued	to
rely	on	Source	Depot.[85]	The	Windows	code	was	divided	among	65	different	repositories	with	a	kind	of	virtualization	layer	to	produce	unified	view	of	all	of	the	code.[citation	needed]In	2017	Microsoft	announced	that	it	would	start	using	Git,	an	open	source	version	control	system	created	by	Linus	Torvalds,	and	in	May	2017	they	reported	that	the	migration	into	a	new	Git	repository	was	complete.[60][86][87]Each	Git	repository	contains	a	complete	history	of	all	the	files,	which	tends	to	be	very	large	for	Windows.[88]	Microsoft	has	been	working	on	a	new	project
called	the	Virtual	File	System	for	Git	(VFSForGit)	to	address	these	challenges.[87]In	2021	the	VFS	for	Git	was	superseded	by	Scalar.[89]Table	of	Windows	versionsProduct	nameLatest	versionGeneral	availability	dateCodenameSupport	until[90]Latest	version	ofMainstreamExtendedIEDirectXEdgeUnsupported:	Windows	1.01.04November	20,	1985Interface	ManagerDecember	31,	2001Unsupported:	Windows	2.02.03December	9,	1987Unsupported:	Windows	2.12.11May	27,	1988Unsupported:	Windows	3.03.0May	22,	1990Unsupported:	Windows	3.13.1April	6,
19925Unsupported:	Windows	For	Workgroups	3.13.1October	1992Sparta,	WinballUnsupported:	Windows	NT	3.1NT	3.1.528July	27,	1993December	31,	20002Unsupported:	Windows	For	Workgroups	3.113.11August	11,	1993Sparta,	WinballDecember	31,	20015Unsupported:	Windows	3.23.2November	22,	1993Unsupported:	Windows	NT	3.5NT	3.5.807September	21,	1994Daytona3Unsupported:	Windows	NT	3.51NT	3.51.1057May	30,	19955Unsupported:	Windows	954.0.950August	24,	1995Chicago,	4.0December	31,	2000December	31,
20015.58.0aUnsupported:	Windows	NT	4.0NT	4.0.1381July	31,	1996CairoJune	30,	2002June	30,	200463.0aUnsupported:	Windows	984.10.1998June	25,	1998Memphis,	97,	4.1July	11,	20069.0cUnsupported:	Windows	98	SE4.10.2222May	5,	1999Unsupported:	Windows	2000NT	5.0.2195February	17,	2000June	30,	2005July	13,	2010Unsupported:	Windows	Me4.90.3000September	14,	2000Millennium,	4.9December	31,	2003July	11,	2006Unsupported:	Windows	XPNT	5.1.2600October	25,	2001WhistlerApril	14,	2009April	8,	20148Unsupported:	Windows	XP	64-bit
EditionNT	5.2.3790March	28,	2003Unsupported:	Windows	Server	2003April	24,	2003Whistler	ServerJuly	13,	2010July	14,	2015Unsupported:	Windows	XP	Professional	x64	EditionApril	25,	2005April	14,	2009April	8,	2014Unsupported:	Windows	Fundamentals	for	Legacy	PCsNT	5.1.2600July	8,	2006Eiger,	MnchUnsupported:	Windows	VistaNT	6.0.6003January	30,	2007LonghornApril	10,	2012April	11,	2017911Unsupported:	Windows	Home	ServerNT	5.2.4500November	4,	2007QuattroJanuary	8,	201389.0cUnsupported:	Windows	Server	2008NT
6.0.6003February	27,	2008Longhorn	ServerJanuary	13,	2015January	14,	2020911Unsupported:	Windows	7NT	6.1.7601October	22,	2009Windows	7[91]11109Unsupported:	Windows	Server	2008	R2October	22,	2009Windows	Server	7Unsupported:	Windows	Home	Server	2011NT	6.1.8400April	6,	2011VailApril	12,	2016Unsupported:	Windows	Server	2012NT	6.2.9200September	4,	2012Server	8October	9,	2018October	10,	202311.1Unsupported:	Windows	8October	26,	2012January	12,	201610Unsupported:	Windows	8.1NT	6.3.9600October	17,	2013BlueJanuary
9,	2018January	10,	20231111.2Unsupported:	Windows	Server	2012	R2October	18,	2013Server	BlueOctober	9,	2018October	10,	2023Supported:	Windows	10NT	10.0.19045July	29,	2015VariousOctober	14,	2025[61][62]12136Supported:	Windows	Server	2016NT	10.0.14393October	12,	2016January	11,	2022January	12,	2027Supported:	Windows	Server	2019NT	10.0.17763October	2,	2018January	9,	2024January	9,	2029Supported:	Windows	Server	2022NT	10.0.20348August	18,	2021October	13,	2026October	14,	2031Latest	version:	Windows	11NT
10.0.26100October	5,	2021VariousOctober	12,	2027[92]Latest	version:	Windows	Server	2025NT	10.0.26100November	1,	2024October	9,	2029October	10,	2034Legend:UnsupportedSupportedLatest	versionPreview	versionFuture	versionTimeline	of	Windows	versions	vte	The	Windows	family	treeMain	article:	Usage	share	of	operating	systemsThis	box:	viewtalkeditVersion	market	shareAs	a	percentage	of	desktop	and	laptop	systems	using	Microsoft	Windows,[93]	according	to	StatCounter	data	as	of	July	2025[94]:Desktop	OSStatCounterOther
versions0.04%Windows	XP0.45%Windows	72.14%Windows	80.85%Windows	8.10.24%Windows	1044.38%Windows	1151.9%Use	of	Windows	10	has	exceeded	Windows	7	globally	since	early	2018.[95]For	desktop	and	laptop	computers,	according	to	Net	Applications	and	StatCounter	(which	track	the	use	of	operating	systems	in	devices	that	are	active	on	the	Web),	Windows	was	the	most	used	operating-system	family	in	August	2021,	with	around	91%	usage	share	according	to	Net	Applications[96]	and	around	76%	usage	share	according	to	StatCounter.
[97]Including	personal	computers	of	all	kinds	(e.g.,	desktops,	laptops,	mobile	devices,	and	game	consoles),	Windows	OSes	accounted	for	32.67%	of	usage	share	in	August	2021,	compared	to	Android	(highest,	at	46.03%),	iOS's	13.76%,	iPadOS's	2.81%,	and	macOS's	2.51%,	according	to	Net	Applications[98]	and	30.73%	of	usage	share	in	August	2021,	compared	to	Android	(highest,	at	42.56%),	iOS/iPadOS's	16.53%,	and	macOS's	6.51%,	according	to	StatCounter.[99]Those	statistics	do	not	include	servers	(including	cloud	computing,	where	Linux	has	significantly
more	market	share	than	Windows)	as	Net	Applications	and	StatCounter	use	web	browsing	as	a	proxy	for	all	use.This	section	needs	to	be	updated.	Please	help	update	this	article	to	reflect	recent	events	or	newly	available	information.	(May	2020)Early	versions	of	Windows	were	designed	at	a	time	where	malware	and	networking	were	less	common,	and	had	few	built-in	security	features;	they	did	not	provide	access	privileges	to	allow	a	user	to	prevent	other	users	from	accessing	their	files,	and	they	did	not	provide	memory	protection	to	prevent	one	process	from
reading	or	writing	another	process's	address	space	or	to	prevent	a	process	from	code	or	data	used	by	privileged-mode	code.While	the	Windows	9x	series	offered	the	option	of	having	profiles	for	multiple	users	with	separate	profiles	and	home	folders,	it	had	no	concept	of	access	privileges,	allowing	any	user	to	edit	others'	files.	In	addition,	while	it	ran	separate	32-bit	applications	in	separate	address	spaces,	protecting	an	application's	code	and	data	from	being	read	or	written	by	another	application,	it	did	not	protect	the	first	megabyte	of	memory	from	userland
applications	for	compatibility	reasons.	This	area	of	memory	contains	code	critical	to	the	functioning	of	the	operating	system,	and	by	writing	into	this	area	of	memory	an	application	can	crash	or	freeze	the	operating	system.	This	was	a	source	of	instability	as	faulty	applications	could	accidentally	write	into	this	region,	potentially	corrupting	important	operating	system	memory,	which	usually	resulted	in	some	form	of	system	error	and	halt.[100]Windows	NT	was	far	more	secure,	implementing	access	privileges	and	full	memory	protection,	and,	while	32-bit
programs	meeting	the	DoD's	C2	security	rating,[101]	yet	these	advantages	were	nullified[improper	synthesis?]	by	the	fact	that,	prior	to	Windows	Vista,	the	default	user	account	created	during	the	setup	process	was	an	administrator	account;	the	user,	and	any	program	the	user	launched,	had	full	access	to	the	machine.	Though	Windows	XP	did	offer	an	option	of	turning	administrator	accounts	into	limited	accounts,	the	majority	of	home	users	did	not	do	so,	partially	due	to	the	number	of	programs	which	required	administrator	rights	to	function	properly.	As	a
result,	most	home	users	still	ran	as	administrator	all	the	time.	These	architectural	flaws,	combined	with	Windows's	very	high	popularity,	made	Windows	a	frequent	target	of	computer	worm	and	virus	writers.[102][103][104]Furthermore,	although	Windows	NT	and	its	successors	are	designed	for	security	(including	on	a	network)	and	multi-user	PCs,	they	were	not	initially	designed	with	Internet	security	in	mind	as	much,	since,	when	it	was	first	developed	in	the	early	1990s,	Internet	use	was	less	prevalent.[105]In	a	2002	strategy	memo	entitled	"Trustworthy
computing"	sent	to	every	Microsoft	employee,	Bill	Gates	declared	that	security	should	become	Microsoft's	highest	priority.[106][107]Windows	Vista	introduced	a	privilege	elevation	system	called	User	Account	Control.[108]	When	logging	in	as	a	standard	user,	a	logon	session	is	created	and	a	token	containing	only	the	most	basic	privileges	is	assigned.	In	this	way,	the	new	logon	session	is	incapable	of	making	changes	that	would	affect	the	entire	system.	When	logging	in	as	a	user	in	the	Administrators	group,	two	separate	tokens	are	assigned.	The	first	token
contains	all	privileges	typically	awarded	to	an	administrator,	and	the	second	is	a	restricted	token	similar	to	what	a	standard	user	would	receive.	User	applications,	including	the	Windows	shell,	are	then	started	with	the	restricted	token,	resulting	in	a	reduced	privilege	environment	even	under	an	Administrator	account.	When	an	application	requests	higher	privileges	or	"Run	as	administrator"	is	clicked,	UAC	will	prompt	for	confirmation	and,	if	consent	is	given	(including	administrator	credentials	if	the	account	requesting	the	elevation	is	not	a	member	of	the
administrators	group),	start	the	process	using	the	unrestricted	token.[109]Leaked	documents	from	2013	to	2016	codenamed	Vault	7	detail	the	capabilities	of	the	CIA	to	perform	electronic	surveillance	and	cyber	warfare,[110]	such	as	the	ability	to	compromise	operating	systems	such	as	Windows.[111]In	August	2019,	computer	experts	reported	that	the	BlueKeep	security	vulnerability,	CVE-2019-0708,	that	potentially	affects	older	unpatched	Windows	versions	via	the	program's	Remote	Desktop	Protocol,	allowing	for	the	possibility	of	remote	code	execution,	may
include	related	flaws,	collectively	named	DejaBlue,	affecting	newer	Windows	versions	(i.e.,	Windows	7	and	all	recent	versions)	as	well.[112]	In	addition,	experts	reported	a	Microsoft	security	vulnerability,	CVE-2019-1162,	based	on	legacy	code	involving	Microsoft	CTF	and	ctfmon	(ctfmon.exe),	that	affects	all	Windows	versions	from	Windows	XP	to	the	then	most	recent	Windows	10	versions;	a	patch	to	correct	the	flaw	is	available.[113]Microsoft	releases	security	patches	through	its	Windows	Update	service	approximately	once	a	month	(usually	the	second
Tuesday	of	the	month),	although	critical	updates	are	made	available	at	shorter	intervals	when	necessary.[114]	Versions	subsequent	to	Windows	2000	SP3	and	Windows	XP	implemented	automatic	download	and	installation	of	updates,	substantially	increasing	the	number	of	users	installing	security	updates.[115]Windows	integrates	the	Windows	Defender	antivirus,	which	is	seen	as	one	of	the	best	available.[116]	Windows	also	implements	Secure	Boot,	Control	Flow	Guard,	ransomware	protection,	BitLocker	disk	encryption,	a	firewall,	and	Windows
SmartScreen.In	July	2024,	Microsoft	signalled	an	intention	to	limit	kernel	access	and	improve	overall	security,	following	a	highly	publicised	CrowdStrike	update	that	caused	8.5	million	Windows	PCs	to	crash.[117]	Part	of	that	initiative	is	to	rewrite	parts	of	Windows	in	Rust,	a	memory-safe	language.[118]All	Windows	versions	from	Windows	NT	3	have	been	based	on	a	file	system	permission	system	referred	to	as	AGDLP	(Accounts,	Global,	Domain	Local,	Permissions)	in	which	file	permissions	are	applied	to	the	file/folder	in	the	form	of	a	'local	group'	which	then
has	other	'global	groups'	as	members.	These	global	groups	then	hold	other	groups	or	users	depending	on	different	Windows	versions	used.	This	system	varies	from	other	vendor	products	such	as	Linux	and	NetWare	due	to	the	'static'	allocation	of	permission	being	applied	directly	to	the	file	or	folder.	However	using	this	process	of	AGLP/AGDLP/AGUDLP	allows	a	small	number	of	static	permissions	to	be	applied	and	allows	for	easy	changes	to	the	account	groups	without	reapplying	the	file	permissions	on	the	files	and	folders.[citation	needed]Owing	to	the
operating	system's	popularity,	a	number	of	applications	have	been	released	that	aim	to	provide	compatibility	with	Windows	applications,	either	as	a	compatibility	layer	for	another	operating	system,	or	as	a	standalone	system	that	can	run	software	written	for	Windows	out	of	the	box.	These	include:Wine	a	free	and	open-source	implementation	of	the	Windows	API,	allowing	one	to	run	many	Windows	applications	on	x86-based	platforms,	including	UNIX,	Linux	and	macOS.	Wine	developers	refer	to	it	as	a	"compatibility	layer"[119]	and	use	Windows-style	APIs	to
emulate	Windows	environment.CrossOver	a	Wine	package	with	licensed	fonts.	Its	developers	are	regular	contributors	to	Wine.Proton	A	fork	of	Wine	by	Valve	to	run	Windows	games	on	Linux	and	other	Unix-like	OS.ReactOS	an	open-source	OS	intended	to	run	the	same	software	as	Windows,	originally	designed	to	simulate	Windows	NT	4.0,	later	aiming	at	Windows	7	compatibility.	It	has	been	in	the	development	stage	since	1996.Freedows	OS	an	open-source	attempt	at	creating	a	Windows	clone	for	x86	platforms,	intended	to	be	released	under	the	GNU	General
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Development	Agreement"	in	August	1985.[15][16]	It	was	code-named	"CP/DOS"	and	it	took	two	years	for	the	first	product	to	be	delivered.OS/2's	release	was	long	delayed.	It	was	widely	believed	that	all	IBM	programmers	used	assembly	language,	and	a	rumor	said	that	the	delay	was	because	they	had	to	learn	C.[17]	OS/2	1.0	was	announced	in	April	1987	and	released	in	December.	The	original	release	only	ran	in	text	mode,	and	a	GUI	was	introduced	with	OS/2	1.1	about	a	year	later.	OS/2	features	an	API	for	controlling	the	video	display	(VIO)	and	handling
keyboard	and	mouse	events	so	that	programmers	writing	for	protected	mode	need	not	call	the	BIOS	or	access	hardware	directly.	Other	development	tools	included	a	subset	of	the	video	and	keyboard	APIs	as	linkable	libraries	so	that	family	mode	programs	are	able	to	run	under	MS-DOS,[citation	needed]	and,	in	the	OS/2	Extended	Edition	v1.0,	a	database	engine	called	Database	Manager	or	DBM	(this	was	related	to	DB2,	and	should	not	be	confused	with	the	DBM	family	of	database	engines	for	Unix	and	Unix-like	operating	systems).[18]	A	task-switcher	named
Program	Selector	was	available	through	the	Ctrl-Esc	hotkey	combination,	allowing	the	user	to	select	among	multitasked	text-mode	sessions	(or	screen	groups;	each	can	run	multiple	programs).[19]Communications	and	database-oriented	extensions	were	delivered	in	1988,	as	part	of	OS/2	1.0	Extended	Edition:	SNA,	X.25/APPC/LU	6.2,	LAN	Manager,	Query	Manager,	SQL.Microsoft's	Bill	Gates	predicted	at	a	1987	Computerworld	interview	that	"three	years	out,	over	80%	of	new	office	systems	will	be	based	on	OS/2".	Ashton-Tate's	Ed	Esber	also	predicted
success,	while	Lotus	Development's	Jim	Manzi	said	"I	don't	know	anyone	who's	screaming	for	OS/2.	End	users	would	really	prefer	that	the	whole	thing	never	happened".	Gates	said	that	Microsoft	would	release	Windows	software	first	with	"very	cheap	upgrades"	to	OS/2	versions,	while	the	other	two	said	their	companies	would	release	for	OS/2	first.[20]OS/2	1.1	was	the	first	version	to	feature	the	Presentation	Manager	GUI.The	promised	user	interface,	Presentation	Manager,	was	introduced	with	OS/2	1.1	in	October	1988.[21]	It	had	a	similar	user	interface	to
Windows	2.1,	which	was	released	in	May	of	that	year.	(The	interface	was	replaced	in	versions	1.2	and	1.3	by	a	look	closer	in	appearance	to	Windows	3.0.)The	Extended	Edition	of	1.1,	sold	only	through	IBM	sales	channels,	introduced	distributed	database	support	to	IBM	database	systems	and	SNA	communications	support	to	IBM	mainframe	networks.In	1989,	Version	1.2	introduced	Installable	Filesystems	and,	notably,	the	HPFS	filesystem.	HPFS	provided	a	number	of	improvements	over	the	older	FAT	file	system,	including	long	filenames	and	a	form	of	alternate
data	streams	called	Extended	Attributes.[22]	In	addition,	extended	attributes	were	also	added	to	the	FAT	file	system.[23]Installation	Disk	A	of	Microsoft	OS/2	1.3	(3-inch	floppy	disk)The	Extended	Edition	of	1.2	introduced	TCP/IP	and	Ethernet	support.OS/2-	and	Windows-related	books	of	the	late	1980s	from	both	Microsoft's	Gordon	Letwin	and	his	IBM	counterpart	Ed	Iacobucci	acknowledged	the	existence	of	both	systems	and	promoted	OS/2	as	the	system	of	the	future.[24][17]Logo	of	Microsoft's	OS/2	until	the	breakupThe	collaboration	between	IBM	and
Microsoft	unravelled	in	1990,	between	the	releases	of	Windows	3.0	and	OS/2	1.3.	During	this	time,	Windows	3.0	became	a	tremendous	success,	selling	millions	of	copies	in	its	first	year.[25]	Much	of	its	success	was	because	Windows	3.0	(along	with	MS-DOS)	was	bundled	with	most	new	computers.[26]	OS/2,	on	the	other	hand,	was	available	only	as	an	additional	stand-alone	software	package.	In	addition,	OS/2	lacked	device	drivers	for	many	common	devices	such	as	printers,	particularly	non-IBM	hardware.[27]	Windows,	on	the	other	hand,	supported	a	much
larger	variety	of	hardware.	The	increasing	popularity	of	Windows	prompted	Microsoft	to	shift	its	development	focus	from	cooperating	on	OS/2	with	IBM	to	building	its	own	business	based	on	Windows.[28]Several	technical	and	practical	reasons	contributed	to	this	breakup.	The	two	companies	had	significant	differences	in	culture	and	vision.	Microsoft	favored	the	open	hardware	system	approach	that	contributed	to	its	success	on	the	PC.	IBM	sought	to	use	OS/2	to	drive	sales	of	its	own	hardware,	and	urged	Microsoft	to	drop	features,	such	as	fonts,	that	IBM's
hardware	did	not	support.	Microsoft	programmers	also	became	frustrated	with	IBM's	bureaucracy	and	its	use	of	lines	of	code	to	measure	programmer	productivity.[29]	IBM	developers	complained	about	the	terseness	and	lack	of	comments	in	Microsoft's	code,	while	Microsoft	developers	complained	that	IBM's	code	was	bloated.[30]The	two	products	have	significant	differences	in	API.	OS/2	was	announced	when	Windows	2.0	was	near	completion,	and	the	Windows	API	already	defined.	However,	IBM	requested	that	this	API	be	significantly	changed	for	OS/2.[31]
Therefore,	issues	surrounding	application	compatibility	appeared	immediately.	OS/2	designers	hoped	for	source	code	conversion	tools,	allowing	complete	migration	of	Windows	application	source	code	to	OS/2	at	some	point.	However,	OS/2	1.x	did	not	gain	enough	momentum	to	allow	vendors	to	avoid	developing	for	both	OS/2	and	Windows	in	parallel.OS/2	1.3	was	the	final	16-bit	only	version	of	OS/2,	and	the	last	to	be	sold	by	Microsoft.OS/2	1.x	targets	the	Intel	80286	processor	and	DOS	fundamentally	does	not.	IBM	insisted	on	supporting	the	80286	processor,
with	its	16-bit	segmented	memory	mode,	because	of	commitments	made	to	customers	who	had	purchased	many	80286-based	PS/2s	as	a	result	of	IBM's	promises	surrounding	OS/2.[32]	Until	release	2.0	in	April	1992,	OS/2	ran	in	16-bit	protected	mode	and	therefore	could	not	benefit	from	the	Intel	80386's	much	simpler	32-bit	flat	memory	model	and	virtual	8086	mode	features.	This	was	especially	painful	in	providing	support	for	DOS	applications.	While,	in	1988,	Windows/386	2.1	could	run	several	cooperatively	multitasked	DOS	applications,	including	expanded
memory	(EMS)	emulation,	OS/2	1.3,	released	in	1991,	was	still	limited	to	one	640	kB	"DOS	box".Given	these	issues,	Microsoft	started	to	work	in	parallel	on	a	version	of	Windows	which	was	more	future-oriented	and	more	portable.	The	hiring	of	Dave	Cutler,	former	VAX/VMS	architect,	in	1988	created	an	immediate	competition	with	the	OS/2	team,	as	Cutler	did	not	think	much	of	the	OS/2	technology	and	wanted	to	build	on	his	work	on	the	MICA	project	at	Digital	rather	than	creating	a	"DOS	plus".	His	NT	OS/2	was	a	completely	new	architecture.[33]IBM	grew
concerned	about	the	delays	in	development	of	OS/2	2.0.	Initially,	the	companies	agreed	that	IBM	would	take	over	maintenance	of	OS/2	1.0	and	development	of	OS/2	2.0,	while	Microsoft	would	continue	development	of	OS/2	3.0.	In	the	end,	Microsoft	decided	to	recast	NT	OS/2	3.0	as	Windows	NT,	leaving	all	future	OS/2	development	to	IBM.	From	a	business	perspective,	it	was	logical	to	concentrate	on	a	consumer	line	of	operating	systems	based	on	DOS	and	Windows,	and	to	prepare	a	new	high-end	system	in	such	a	way	as	to	keep	good	compatibility	with
existing	Windows	applications.	While	it	waited	for	this	new	high-end	system	to	develop,	Microsoft	would	still	receive	licensing	money	from	Xenix	and	OS/2	sales.	Windows	NT's	OS/2	heritage	can	be	seen	in	its	initial	support	for	the	HPFS	filesystem,	text	mode	OS/2	1.x	applications,	and	OS/2	LAN	Manager	network	support.	Some	early	NT	materials	even	included	OS/2	copyright	notices	embedded	in	the	software.[citation	needed]One	example	of	NT	OS/2	1.x	support	is	in	the	WIN2K	resource	kit.	Windows	NT	could	also	support	OS/2	1.x	Presentation	Manager
and	AVIO	applications	with	the	addition	of	the	Windows	NT	Add-On	Subsystem	for	Presentation	Manager.[34]OS/2	2.0	was	the	first	32-bit	release	of	OS/2,	and	the	first	to	feature	the	Workplace	Shell.OS/2	2.0	was	released	in	April	1992.	At	the	time,	the	suggested	retail	price	was	US$195,	while	Windows	retailed	for	$150.[35]OS/2	2.0	provided	a	32-bit	API	for	native	programs,	though	the	OS	itself	still	contained	some	16-bit	code	and	drivers.	It	also	included	a	new	OOUI	(object-oriented	user	interface)	called	the	Workplace	Shell.	This	was	a	fully	object-oriented
interface	that	was	a	significant	departure	from	the	previous	GUI.	Rather	than	merely	providing	an	environment	for	program	windows	(such	as	the	Program	Manager),	the	Workplace	Shell	provided	an	environment	in	which	the	user	could	manage	programs,	files	and	devices	by	manipulating	objects	on	the	screen.	With	the	Workplace	Shell,	everything	in	the	system	is	an	"object"	to	be	manipulated.OS/2	2.0	was	touted	by	IBM	as	"a	better	DOS	than	DOS	and	a	better	Windows	than	Windows".[36]	It	managed	this	by	including	the	fully-licensed	MS-DOS	5.0,	which
had	been	patched	and	improved	upon.	For	the	first	time,	OS/2	was	able	to	run	more	than	one	DOS	application	at	a	time.	This	was	so	effective	that	it	allowed	OS/2	to	run	a	modified	copy	of	Windows	3.0,	itself	a	DOS	extender,	including	Windows	3.0	applications.Because	of	the	limitations	of	the	Intel	80286	processor,	OS/2	1.x	could	run	only	one	DOS	program	at	a	time,	and	did	this	in	a	way	that	allowed	the	DOS	program	to	have	total	control	over	the	computer.	A	problem	in	DOS	mode	could	crash	the	entire	computer.	In	contrast,	OS/2	2.0	could	leverage	the
virtual	8086	mode	of	the	Intel	80386	processor	to	create	a	much	safer	virtual	machine	in	which	to	run	DOS	programs.	This	included	an	extensive	set	of	configuration	options	to	optimize	the	performance	and	capabilities	given	to	each	DOS	program.	Any	real-mode	operating	system	(such	as	8086	Xenix)	could	also	be	made	to	run	using	OS/2's	virtual	machine	capabilities,	subject	to	certain	direct	hardware	access	limitations.The	OS/2	2.0	upgrade	boxLike	most	32-bit	environments,	OS/2	could	not	run	protected-mode	DOS	programs	using	the	older	VCPI	interface,
unlike	the	Standard	mode	of	Windows	3.1;	it	only	supported	programs	written	according	to	DPMI.	(Microsoft	discouraged	the	use	of	VCPI	under	Windows	3.1,	however,	due	to	performance	degradation.)[37]Unlike	Windows	NT,	OS/2	always	allowed	DOS	programs	the	possibility	of	masking	real	hardware	interrupts,	so	any	DOS	program	could	deadlock	the	machine	in	this	way.	OS/2	could,	however,	use	a	hardware	watchdog	on	selected	machines	(notably	IBM	machines)	to	break	out	of	such	a	deadlock.	Later,	release	3.0	leveraged	the	enhancements	of	newer
Intel	80486	and	Intel	Pentium	processorsthe	Virtual	Interrupt	Flag	(VIF),	which	was	part	of	the	Virtual	Mode	Extensions	(VME)to	solve	this	problem.To	accommodate	those	who	wanted	to	have	multiple	operating	systems	on	their	machine,	Boot	Manager	was	introduced	that	allowed	for	the	creation	of	separate	partitions	on	the	boot	drive	which	could	be	used	to	install	different	versions	of	DOS,	Windows	and	OS/2	and	give	the	user	a	choice	of	which	partition	to	boot	from.[38]Further	information:	VME	(CONFIG.SYS	directive)OS/2	2.1	was	released	in	1993.	This
version	of	OS/2	achieved	compatibility	with	Windows	3.0	(and	later	Windows	3.1)	by	adapting	Windows	user-mode	code	components	to	run	inside	a	virtual	DOS	machine	(VDM).	Originally,	a	nearly	complete	version	of	Windows	code	was	included	with	OS/2	itself:	Windows	3.0	in	OS/2	2.0,	and	Windows	3.1	in	OS/2	2.1.	Later,	IBM	developed	versions	of	OS/2	that	would	use	whatever	Windows	version	the	user	had	installed	previously,	patching	it	on	the	fly,	and	sparing	the	cost	of	an	additional	Windows	license.[39]	It	could	either	run	full-screen,	using	its	own	set
of	video	drivers,	or	"seamlessly,"	where	Windows	programs	would	appear	directly	on	the	OS/2	desktop.	The	process	containing	Windows	was	given	fairly	extensive	access	to	hardware,	especially	video,	and	the	result	was	that	switching	between	a	full-screen	WinOS/2	session	and	the	Workplace	Shell	could	occasionally	cause	issues.[40]Because	OS/2	only	runs	the	user-mode	system	components	of	Windows,	it	is	incompatible	with	Windows	device	drivers	(VxDs)	and	applications	that	require	them.Multiple	Windows	applications	run	by	default	in	a	single	Windows
session	multitasking	cooperatively	and	without	memory	protection	just	as	they	would	under	native	Windows	3.x.	However,	to	achieve	true	isolation	between	Windows	3.x	programs,	OS/2	can	also	run	multiple	copies	of	Windows	in	parallel,	with	each	copy	residing	in	a	separate	VDM.	The	user	can	then	optionally	place	each	program	either	in	its	own	Windows	session	with	preemptive	multitasking	and	full	memory	protection	between	sessions,	though	not	within	them	or	allow	some	applications	to	run	together	cooperatively	in	a	shared	Windows	session	while
isolating	other	applications	in	one	or	more	separate	Windows	sessions.	At	the	cost	of	additional	hardware	resources,	this	approach	can	protect	each	program	in	any	given	Windows	session	(and	each	instance	of	Windows	itself)	from	every	other	program	running	in	any	separate	Windows	session	(though	not	from	other	programs	running	in	the	same	Windows	session).[41]Whether	Windows	applications	are	running	in	full-screen	or	windowed	mode,	and	in	one	Windows	session	or	several,	it	is	possible	to	use	DDE	between	OS/2	and	Windows	applications,	and	OLE
between	Windows	applications	only.[42]IBM's	OS/2	for	Windows	product	(codename	Ferengi),	also	known	as	"OS/2,	Special	Edition",	was	interpreted	as	a	deliberate	strategy	"of	cashing	in	on	the	pervasive	success	of	the	Microsoft	platform"	but	risked	confusing	consumers	with	the	notion	that	the	product	was	a	mere	accessory	or	utility	running	on	Windows	such	as	Norton	Desktop	for	Windows	when,	in	fact,	it	was	"a	complete,	modern,	multi-tasking,	pre-emptive	operating	system",	itself	hosting	Windows	instead	of	running	on	it.	Available	on	CD-ROM	or	18
floppy	disks,	the	product	documentation	reportedly	suggested	Windows	as	a	prerequisite	for	installing	the	product,	also	being	confined	to	its	original	FAT	partition,	whereas	the	product	apparently	supported	the	later	installation	of	Windows	running	from	an	HPFS	partition,	particularly	beneficial	for	users	of	larger	hard	drives.	Windows	compatibility,	relying	on	patching	specific	memory	locations,	was	reportedly	broken	by	the	release	of	Windows	3.11,	prompting	accusations	of	arbitrary	changes	to	Windows	in	order	to	perpetrate	"a	deliberate	act	of	Microsoft
sabotage"	against	IBM's	product.[41]Wordmark	of	OS/2	Warp	3.0OS/2	Warp	Connect	3.0,	showing	the	Windows	3.1	Program	Manager,	QBASIC	in	a	DOS	window,	and	the	LaunchPad	(bottom	center)Released	in	1994,	OS/2	version	3.0	was	labelled	as	OS/2	Warp	to	highlight	the	new	performance	benefits,	and	generally	to	freshen	the	product	image.	"Warp"	had	originally	been	the	internal	IBM	name	for	the	release:	IBM	claimed	that	it	had	used	Star	Trek	terms	as	internal	names	for	prior	OS/2	releases,	and	that	this	one	seemed	appropriate	for	external	use	as
well.	At	the	launch	of	OS/2	Warp	in	1994,	Patrick	Stewart	was	to	be	the	Master	of	Ceremonies;	however	Kate	Mulgrew[43]	of	the	then-upcoming	series	Star	Trek:	Voyager	substituted	for	him	at	the	last	minute.[44][45]OS/2	Warp	offers	a	host	of	benefits	over	OS/2	2.1,	notably	broader	hardware	support,	greater	multimedia	capabilities,	Internet-compatible	networking,	and	it	includes	a	basic	office	application	suite	known	as	IBM	Works.	It	was	released	in	two	versions:	the	less	expensive	"Red	Spine"	and	the	more	expensive	"Blue	Spine"	(named	for	the	color	of
their	boxes).	"Red	Spine"	was	designed	to	support	Microsoft	Windows	applications	by	utilizing	any	existing	installation	of	Windows	on	the	computer's	hard	drive.	"Blue	Spine"	includes	Windows	support	in	its	own	installation,	and	so	can	support	Windows	applications	without	a	Windows	installation.	As	most	computers	were	sold	with	Microsoft	Windows	pre-installed	and	the	price	was	less,	"Red	Spine"	was	the	more	popular	product.[46]	OS/2	Warp	Connectwhich	has	full	LAN	client	support	built-infollowed	in	mid-1995.	Warp	Connect	was	nicknamed	"Grape".
[21]In	OS/2	2.0,	most	performance-sensitive	subsystems,	including	the	graphics	(Gre)	and	multimedia	(MMPM/2)	systems,	were	updated	to	32-bit	code	in	a	fixpack,	and	included	as	part	of	OS/2	2.1.	Warp	3	brought	about	a	fully	32-bit	windowing	system,	while	Warp	4	introduced	the	object-oriented	32-bit	GRADD	display	driver	model.Main	article:	Workplace	OSIn	1991,	IBM	started	development	on	an	intended	replacement	for	OS/2	called	Workplace	OS.	This	was	an	entirely	new	product,	brand	new	code,	that	borrowed	only	a	few	sections	of	code	from	both	the
existing	OS/2	and	AIX	products.	It	used	an	entirely	new	microkernel	code	base,	intended	(eventually)	to	host	several	of	IBM's	operating	systems	(including	OS/2)	as	microkernel	"personalities".	It	also	included	major	new	architectural	features	including	a	system	registry,	JFS,	support	for	UNIX	graphics	libraries,	and	a	new	driver	model.[47]Workplace	OS	was	developed	solely	for	POWER	platforms,	and	IBM	intended	to	market	a	full	line	of	PowerPCs	in	an	effort	to	take	over	the	market	from	Intel.	A	mission	was	formed	to	create	prototypes	of	these	machines	and
they	were	disclosed	to	several	corporate	customers,	all	of	whom	raised	issues	with	the	idea	of	dropping	Intel.Advanced	plans	for	the	new	code	base	would	eventually	include	replacement	of	the	OS/400	operating	system	by	Workplace	OS,	as	well	as	a	microkernel	product	that	would	have	been	used	in	industries	such	as	telecommunications	and	set-top	television	receivers.A	partially	functional	pre-alpha	version	of	Workplace	OS	was	demonstrated	at	Comdex,	where	a	bemused	Bill	Gates	stopped	by	the	booth.	The	second	and	last	time	it	would	be	shown	in	public
was	at	an	OS/2	user	group	in	Phoenix,	Arizona;	the	pre-alpha	code	refused	to	boot.It	was	released	in	1995.	But	with	$990	million	being	spent	per	year	on	development	of	this	as	well	as	Workplace	OS,	and	no	possible	profit	or	widespread	adoption,	the	end	of	the	entire	Workplace	OS	and	OS/2	product	line	was	near.Firefox	3.5.4	for	OS/2	Warp	4Wordmark	of	OS/2	Warp	4OS/2	Warp	4	desktop	after	installationIn	1996,	Warp	4	added	Java	and	speech	recognition	software.[48]	IBM	also	released	server	editions	of	Warp	3	and	Warp	4	which	bundled	IBM's	LAN
Server	product	directly	into	the	operating	system	installation.	A	personal	version	of	Lotus	Notes	was	also	included,	with	a	number	of	template	databases	for	contact	management,	brainstorming,	and	so	forth.	The	UK-distributed	free	demo	CD-ROM	of	OS/2	Warp	essentially	contained	the	entire	OS	and	was	easily,	even	accidentally,	cracked[clarification	needed],	meaning	that	even	people	who	liked	it	did	not	have	to	buy	it.	This	was	seen	as	a	backdoor	tactic	to	increase	the	number	of	OS/2	users,	in	the	belief	that	this	would	increase	sales	and	demand	for	third-
party	applications,	and	thus	strengthen	OS/2's	desktop	numbers.[citation	needed]	This	suggestion	was	bolstered	by	the	fact	that	this	demo	version	had	replaced	another	which	was	not	so	easily	cracked,	but	which	had	been	released	with	trial	versions	of	various	applications.[citation	needed]	In	2000,	the	July	edition	of	Australian	Personal	Computer	magazine	bundled	software	CD-ROMs,	included	a	full	version	of	Warp	4	that	required	no	activation	and	was	essentially	a	free	release.	Special	versions	of	OS/2	2.11	and	Warp	4	also	included	symmetric
multiprocessing	(SMP)	support.OS/2	sales	were	largely	concentrated	in	networked	computing	used	by	corporate	professionals;	however,	by	the	early	1990s,	it	was	overtaken	by	Microsoft	Windows	NT.	While	OS/2	was	arguably	technically	superior	to	Microsoft	Windows	95,	OS/2	failed	to	develop	much	penetration	in	the	consumer	and	stand-alone	desktop	PC	segments;	there	were	reports	that	it	could	not	be	installed	properly	on	IBM's	own	Aptiva	series	of	home	PCs.[49]	Microsoft	made	an	offer	in	1994	where	IBM	would	receive	the	same	terms	as	Compaq	(the
largest	PC	manufacturer	at	the	time)	for	a	license	of	Windows	95,	if	IBM	ended	development	of	OS/2	completely.	IBM	refused	and	instead	went	with	an	"IBM	First"	strategy	of	promoting	OS/2	Warp	and	disparaging	Windows,	as	IBM	aimed	to	drive	sales	of	its	own	software	as	well	as	hardware.	By	1995,	Windows	95	negotiations	between	IBM	and	Microsoft,	which	were	already	difficult,	stalled	when	IBM	purchased	Lotus	SmartSuite,	which	would	have	directly	competed	with	Microsoft	Office.	As	a	result	of	the	dispute,	IBM	signed	the	license	agreement	15
minutes	before	Microsoft's	Windows	95	launch	event,	which	was	later	than	their	competitors	and	this	badly	hurt	sales	of	IBM	PCs.	IBM	officials	later	conceded	that	OS/2	would	not	have	been	a	viable	operating	system	to	keep	them	in	the	PC	business.[50][51]This	section	does	not	cite	any	sources.	Please	help	improve	this	section	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.	(March	2013)	(Learn	how	and	when	to	remove	this	message)A	project	was	launched	internally	by	IBM	to	evaluate	the	looming	competitive
situation	with	Microsoft	Windows	95.	Primary	concerns	included	the	major	code	quality	issues	in	the	existing	OS/2	product	(resulting	in	over	20	service	packs,	each	requiring	more	diskettes	than	the	original	installation),	and	the	ineffective	and	heavily	matrixed	development	organization	in	Boca	Raton	(where	the	consultants	reported	that	"basically,	everybody	reports	to	everybody")	and	Austin.That	study,	tightly	classified	as	"Registered	Confidential"	and	printed	only	in	numbered	copies,	identified	untenable	weaknesses	and	failures	across	the	board	in	the
Personal	Systems	Division	as	well	as	across	IBM	as	a	whole.	This	resulted	in	a	decision	being	made	at	a	level	above	the	Division	to	cut	over	95%	of	the	overall	budget	for	the	entire	product	line,	end	all	new	development	(including	Workplace	OS),	eliminate	the	Boca	Raton	development	lab,	end	all	sales	and	marketing	efforts	of	the	product,	and	lay	off	over	1,300	development	individuals	(as	well	as	sales	and	support	personnel).	$990	million	had	been	spent	in	the	last	full	year.	Warp	4	became	the	last	distributed	version	of	OS/2.Although	a	small	and	dedicated
community	remains	faithful	to	OS/2,[52]	OS/2	failed	to	catch	on	in	the	mass	market	and	is	little	used	outside	certain	niches	where	IBM	traditionally	had	a	stronghold.	For	example,	many	bank	installations,	especially	automated	teller	machines,	run	OS/2	with	a	customized	user	interface;	French	SNCF	national	railways	used	OS/2	1.x	in	thousands	of	ticket	selling	machines.[citation	needed]	Telecom	companies	such	as	Nortel	used	OS/2	in	some	voicemail	systems.	Also,	OS/2	was	used	for	the	host	PC	used	to	control	the	Satellite	Operations	Support	System
equipment	installed	at	NPR	member	stations	from	1994	to	2007,	and	used	to	receive	the	network's	programming	via	satellite.[citation	needed]Although	IBM	began	indicating	shortly	after	the	release	of	Warp	4	that	OS/2	would	eventually	be	withdrawn,	the	company	did	not	end	support	until	December	31,	2006,[53]	with	sales	of	OS/2	stopping	on	December	23,	2005.	The	latest	IBM	OS/2	Warp	version	is	4.52,	which	was	released	for	both	desktop	and	server	systems	in	December	2001.IBM	is	still	delivering	defect	support	for	a	fee.[53][54]	IBM	urges	customers
to	migrate	their	often	highly	complex	applications	to	e-business	technologies	such	as	Java	in	a	platform-neutral	manner.	Once	application	migration	is	completed,	IBM	recommends	migration	to	a	different	operating	system,	suggesting	Linux	as	an	alternative.[55][56][57]Main	articles:	eComStation	and	ArcaOSArcaOS	is	the	most	recent	OS/2-based	operating	system	developed	outside	of	IBM.After	IBM	discontinued	development	of	OS/2,	various	third	parties	approached	IBM	to	take	over	future	development	of	the	operating	system.	The	OS/2	software	vendor
Stardock	made	such	a	proposal	to	IBM	in	1999,	but	it	was	not	followed	through	by	the	company.[58]	Serenity	Systems	succeeded	in	negotiating	an	agreement	with	IBM,	and	began	reselling	OS/2	as	eComStation	in	2001.[59]	eComStation	is	now	sold	by	XEU.com,	the	most	recent	version	(2.1)	was	released	in	2011.[60]	In	2015,	Arca	Noae,	LLC	announced	that	they	had	secured	an	agreement	with	IBM	to	resell	OS/2.[11]	They	released	the	first	version	of	their	OS/2-based	operating	system	in	2017	as	ArcaOS.[13]	As	of	2023,	there	have	been	multiple	releases	of
ArcaOS,	and	it	remains	under	active	development.[61]Many	people	hoped	that	IBM	would	release	OS/2	or	a	significant	part	of	it	as	open	source.	Petitions	were	held	in	2005	and	2007,	but	IBM	refused	them,	citing	legal	and	technical	reasons.[62]	It	is	unlikely	that	the	entire	OS	will	be	open	at	any	point	in	the	future	because	it	contains	third-party	code	to	which	IBM	does	not	have	copyright,	and	much	of	this	code	is	from	Microsoft.	IBM	also	once	engaged	in	a	technology	transfer	with	Commodore,	licensing	Amiga	technology	for	OS/2	2.0	and	above,	in	exchange
for	the	REXX	scripting	language.[63]	This	means	that	OS/2	may	have	some	code	that	was	not	written	by	IBM,	which	can	therefore	prevent	the	OS	from	being	re-announced	as	open-sourced	in	the	future.[64][failed	verification][65]	On	the	other	hand,	IBM	donated	Object	REXX	for	Windows	and	OS/2	to	the	Open	Object	REXX	project	maintained	by	the	REXX	Language	Association	on	SourceForge.[66]There	was	a	petition,	arranged	by	OS2World,	to	open	parts	of	the	OS.	Open	source	operating	systems	such	as	Linux	have	already	profited	from	OS/2	indirectly
through	IBM's	release	of	the	improved	JFS	file	system,	which	was	ported	from	the	OS/2	code	base.	As	IBM	didn't	release	the	source	of	the	OS/2	JFS	driver,	developers	ported	the	Linux	driver	back	to	eComStation	and	added	the	functionality	to	boot	from	a	JFS	partition.	This	new	JFS	driver	has	been	integrated	into	eComStation	v2.0,	and	later	into	ArcaOS	5.0.Release	dates	refer	to	the	US	English	editions	unless	otherwise	noted.[67][68]DateVersionDecember	1987OS/2	1.0November	1988OS/2	1.1October	1989OS/2	1.2December	1990OS/2	1.3October	1991OS/2
2.0	LA	(Limited	Availability)April	1992OS/2	2.0October	1992OS/2	2.00.1May	1993OS/2	2.1November	1993OS/2	for	WindowsFebruary	1994OS/2	2.11July	1994OS/2	2.11	SMPOctober	1994OS/2	Warp	3May	1995OS/2	Warp	ConnectDecember	1995OS/2	Warp,	PowerPC	EditionFebruary	1996OS/2	Warp	Server	4September	1996OS/2	Warp	4September	1996OS/2	Warp	Server	Advanced	SMPNovember	1997WorkSpace	On-Demand	1.0October	1998WorkSpace	On-Demand	2.0April	1999OS/2	Warp	Server	for	e-Business	(version	4.50)November	2000OS/2
Convenience	Pack	1	(version	4.51)November	2001OS/2	Convenience	Pack	2	(version	4.52)The	graphic	system	has	a	layer	named	Presentation	Manager	that	manages	windows,	fonts,	and	icons.	This	is	similar	in	functionality	to	a	non-networked	version	of	X11	or	the	Windows	GDI.	On	top	of	this	lies	the	Workplace	Shell	(WPS)	introduced	in	OS/2	2.0.	WPS	is	an	object-oriented	shell	allowing	the	user	to	perform	traditional	computing	tasks	such	as	accessing	files,	printers,	launching	legacy	programs,	and	advanced	object	oriented	tasks	using	built-in	and	third-party
application	objects	that	extended	the	shell	in	an	integrated	fashion	not	available	on	any	other	mainstream	operating	system.	WPS	follows	IBM's	Common	User	Access	user	interface	standards.WPS	represents	objects	such	as	disks,	folders,	files,	program	objects,	and	printers	using	the	System	Object	Model	(SOM),	which	allows	code	to	be	shared	among	applications,	possibly	written	in	different	programming	languages.	A	distributed	version	called	DSOM	allowed	objects	on	different	computers	to	communicate.	DSOM	is	based	on	CORBA.	The	object	oriented
aspect	of	SOM	is	similar	to,	and	a	direct	competitor	to,	Microsoft's	Component	Object	Model,	though	it	is	implemented	in	a	radically	different	manner;	for	instance,	one	of	the	most	notable	differences	between	SOM	and	COM	is	SOM's	support	for	inheritance	(one	of	the	most	fundamental	concepts	of	OO	programming)COM	does	not	have	such	support.	SOM	and	DSOM	are	no	longer	being	developed.The	multimedia	capabilities	of	OS/2	are	accessible	through	Media	Control	Interface	commands.The	last	update	(bundled	with	the	IBM	version	of	Netscape
Navigator	plugins)	added	support	for	MPEG	files.	Support	for	newer	formats	such	as	PNG,	progressive	JPEG,	DivX,	Ogg,	and	MP3	comes	from	third	parties.	Sometimes	it	is	integrated	with	the	multimedia	system,	but	in	other	offers	it	comes	as	standalone	applications.OS/2	Window	(cmd.exe)	on	Microsoft	OS/2	Version	1.3The	following	list	of	commands	is	supported	by	cmd.exe	on	OS/2.[69]
[70]ansiappendassignattribbackupbootbreakcachecallcdchcpchdirchkdskclscmdcodepagecommandcompcopycreatedddateddinstaldebugdeldetachdirdiskcompdiskcopydoskeydpatheautilechoendlocaleraseexitextprocfdiskfdiskpmfindforformatfsaccessgotograftablhelpifjoinkeybkeyslabelmakeinimdmemmkdirmodemoremovepatchpathpausepicviewpmrexxprintpromptpstatrdrecoverremrenrenamereplacerestorermdirsetsetbootsetcom40setlocalshareshiftsortspoolstartsubstsyslevelsyslogtimetracetracebuftracefmttreetypeundeleteunpackververifyviewvmdiskvolxcopyThis
section	needs	expansion.	You	can	help	by	adding	to	it.	(April	2019)The	TCP/IP	stack	is	based	on	the	open	source	BSD	stack	as	visible	with	SCCS	what	compatible	tools.	IBM	included	tools	such	as	ftp	and	telnet	and	even	servers	for	both	commands.	IBM	sold	several	networking	extensions	including	NFS	support	and	an	X11	server.Architecture	of	OS/2	Warp	under	x86Hardware	vendors	were	reluctant	to	support	device	drivers	for	alternative	operating	systems	including	OS/2,	leaving	users	with	few	choices	from	a	select	few	vendors.	To	relieve	this	issue	for	video
cards,	IBM	licensed	a	reduced	version	of	the	Scitech	display	drivers,	allowing	users	to	choose	from	a	wide	selection	of	cards	supported	through	Scitech's	modular	driver	design.[71]Document	detailing	OS/2's	architecture.OS/2	has	historically	been	more	difficult	to	run	in	a	virtual	machine	than	most	other	legacy	x86	operating	systems	because	of	its	extensive	reliance	on	the	full	set	of	features	of	the	x86	CPU;	in	particular,	OS/2's	use	of	ring	2	prevented	it	from	running	in	early	versions	of	VMware.[72]	Newer	versions	of	VMware	provide	official	support	for	OS/2,
specifically	for	eComStation.[73]VirtualPC	from	Microsoft	(originally	Connectix)	has	been	able	to	run	OS/2	without	hardware	virtualization	support	for	many	years.	It	also	provided	"additions"	code	which	greatly	improves	hostguest	OS	interactions	in	OS/2.	The	additions	are	not	provided	with	the	current	version	of	VirtualPC,	but	the	version	last	included	with	a	release	may	still	be	used	with	current	releases.	At	one	point,	OS/2	was	a	supported	host	for	VirtualPC	in	addition	to	a	guest.	Note	that	OS/2	runs	only	as	a	guest	on	those	versions	of	VirtualPC	that	use
virtualization	(x86	based	hosts)	and	not	those	doing	full	emulation	(VirtualPC	for	Mac).VirtualBox	from	Oracle	Corporation	(originally	InnoTek,	later	Sun)	supports	OS/2	1.x,	Warp	3	through	4.5,	and	eComStation	as	well	as	"Other	OS/2"	as	guests.	However,	attempting	to	run	OS/2	and	eComStation	can	still	be	difficult,	if	not	impossible,	because	of	the	strict	requirements	of	VT-x/AMD-V	hardware-enabled	virtualization	and	only	ACP2/MCP2	is	reported	to	work	in	a	reliable	manner.[74]ArcaOS	supports	being	run	as	a	virtual	machine	guest	inside	VirtualBox,
VMware	ESXi	and	VMWare	Workstation.[75]	It	ships	with	VirtualBox	Guest	Additions,	and	driver	improvements	to	improve	performance	as	a	guest	operating	system.[76]The	difficulties	in	efficiently	running	OS/2	have,	at	least	once,	created	an	opportunity	for	a	new	virtualization	company.	A	large	bank	in	Moscow	needed	a	way	to	use	OS/2	on	newer	hardware	that	OS/2	did	not	support.	As	virtualization	software	is	an	easy	way	around	this,	the	company	desired	to	run	OS/2	under	a	hypervisor.	Once	it	was	determined	that	VMware	was	not	a	possibility,	it	hired	a
group	of	Russian	software	developers	to	write	a	host-based	hypervisor	that	would	officially	support	OS/2.	Thus,	the	Parallels,	Inc.	company	and	their	Parallels	Workstation	product	was	born.[77]OS/2	has	few	native	computer	viruses;[78]	while	it	is	not	invulnerable	by	design,	its	reduced	market	share	appears	to	have	discouraged	virus	writers.	There	are,	however,	OS/2-based	antivirus	programs,	dealing	with	DOS	viruses	and	Windows	viruses	that	could	pass	through	an	OS/2	server.[79]Some	problems	were	classic	subjects	of	comparison	with	other	operating
systems:Synchronous	input	queue	(SIQ):	if	a	GUI	application	was	not	servicing	its	window	messages,	the	entire	GUI	system	could	get	stuck	and	a	reboot	was	required.	This	problem	was	considerably	reduced	with	later	Warp	3	fixpacks	and	refined	by	Warp	4,	by	taking	control	over	the	application	after	it	had	not	responded	for	several	seconds.[80][81]:565No	unified	object	handles	(OS/2	v2.11	and	earlier):	The	availability	of	threads	probably	led	system	designers	to	overlook	mechanisms	which	allow	a	single	thread	to	wait	for	different	types	of	asynchronous
events	at	the	same	time,	for	example	the	keyboard	and	the	mouse	in	a	"console"	program.	Even	though	select	was	added	later,	it	only	worked	on	network	sockets.	In	case	of	a	console	program,	dedicating	a	separate	thread	for	waiting	on	each	source	of	events	made	it	difficult	to	properly	release	all	the	input	devices	before	starting	other	programs	in	the	same	"session".	As	a	result,	console	programs	usually	polled	the	keyboard	and	the	mouse	alternately,	which	resulted	in	wasted	CPU	and	a	characteristic	"jerky"	reactivity	to	user	input.	In	OS/2	3.0	IBM
introduced	a	new	call	for	this	specific	problem.[82]This	section	needs	additional	citations	for	verification.	Please	help	improve	this	article	by	adding	citations	to	reliable	sources	in	this	section.	Unsourced	material	may	be	challenged	and	removed.	(June	2011)	(Learn	how	and	when	to	remove	this	message)OS/2	has	been	widely	used	by	Iran	Export	Bank	(Bank	Saderat	Iran)	in	their	teller	machines,	ATMs	and	local	servers	(over	35,000	working	stations).	As	of	2011,	the	bank	moved	to	virtualize	and	renew	their	infrastructure	by	moving	OS/2	to	Virtual	Machines
running	over	Windows.OS/2	was	widely	used	by	Brazilian	banks.	Banco	do	Brasil	had	a	peak	10,000	machines	running	OS/2	Warp	in	the	1990s.	OS/2	was	used	in	automated	teller	machines	until	2006.	The	workstations	and	automated	teller	machines	and	attendant	computers	have	been	migrated	to	Linux.[83]An	ATM	in	Australia	revealing	during	a	reboot	that	it	is	based	on	OS/2	WarpOS/2	has	been	used	in	the	banking	industry.	Suncorp	bank	in	Australia	still	ran	its	ATM	network	on	OS/2	as	late	as	2002.	ATMs	at	Perisher	Blue	used	OS/2	as	late	as	2009,	and
even	the	turn	of	the	decade.[84]OS/2	was	widely	adopted	by	accounting	professionals	and	auditing	companies.	In	mid-1990s	native	32-bit	accounting	software	were	well	developed	and	serving	corporate	markets.OS/2	ran	the	faulty	baggage	handling	system	at	Denver	International	Airport.	The	OS	was	eventually	scrapped,	but	the	software	written	for	the	system	led	to	massive	delays	in	the	opening	of	the	new	airport.	The	OS	itself	was	not	at	fault,	but	the	software	written	to	run	on	the	OS	was.	The	baggage	handling	system	was	eventually	removed.OS/2	was
used	by	radio	personality	Howard	Stern.	He	once	had	a	10-minute	on-air	rant	about	OS/2	versus	Windows	95	and	recommended	OS/2.	He	also	used	OS/2	on	his	IBM	760CD	laptop.OS/2	was	used	as	part	of	the	Satellite	Operations	Support	System	(SOSS)	for	NPR's	Public	Radio	Satellite	System.	SOSS	was	a	computer-controlled	system	using	OS/2	that	NPR	member	stations	used	to	receive	programming	feeds	via	satellite.	SOSS	was	introduced	in	1994	using	OS/2	3.0,	and	was	retired	in	2007,	when	NPR	switched	over	to	its	successor,	the	ContentDepot.OS/2	was
used	to	control	the	SkyTrain	automated	light	rail	system	in	Vancouver,	Canada	until	the	late	2000s	when	it	was	replaced	by	Windows	XP.OS/2	was	used	in	the	London	Underground	Jubilee	Line	Extension	Signals	Control	System	(JLESCS)	in	London,	England.	This	control	system	delivered	by	Alcatel	was	in	use	from	1999	to	2011	i.e.	between	abandonment	before	opening	of	the	line's	unimplemented	original	automatic	train	control	system	and	the	present	SelTrac	system.	JLESCS	did	not	provide	automatic	train	operation	only	manual	train	supervision.	Six	OS/2
local	site	computers	were	distributed	along	the	railway	between	Stratford	and	Westminster,	the	shunting	tower	at	Stratford	Market	Depot,	and	several	formed	the	central	equipment	located	at	Neasden	Depot.	It	was	once	intended	to	cover	the	rest	of	the	line	between	Green	Park	and	Stanmore	but	this	was	never	introduced.OS/2	has	been	used	by	The	Co-operative	Bank	in	the	UK	for	its	domestic	call	centre	staff,	using	a	bespoke	program	created	to	access	customer	accounts	which	cannot	easily	be	migrated	to	Windows.OS/2	has	been	used	by	the	Stop	&	Shop
supermarket	chain	(and	has	been	installed	in	new	stores	as	recently	as	March	2010).OS/2	has	been	used	on	ticket	machines	for	Tramlink	in	outer-London.OS/2	has	been	used	in	New	York	City's	subway	system	for	MetroCards.[85]Rather	than	interfacing	with	the	user,	it	connects	simple	computers	and	the	mainframes.When	NYC	MTA	finishes	its	transition	to	contactless	payment,	OS/2	will	be	removed.[86]OS/2	was	used	in	checkout	systems	at	Safeway	supermarkets.[85]OS/2	was	used	by	Trenitalia,	both	for	the	desktops	at	Ticket	Counters	and	for	the
Automatic	Ticket	Counters	up	to	2011.	Incidentally,	the	Automatic	Ticket	Counters	with	OS/2	were	more	reliable	than	the	current	ones	running	a	flavor	of	Windows.[citation	needed]OS/2	was	used	as	the	main	operating	system	for	Abbey	National	General	Insurance	motor	and	home	direct	call	centre	products	using	the	PMSC	Series	III	insurance	platform	on	DB2.2	from	1996	to	2001.BYTE	in	1989	listed	OS/2	as	among	the	"Excellence"	winners	of	the	BYTE	Awards,	stating	that	it	"is	today	where	the	Macintosh	was	in	1984:	It's	a	development	platform	in	search
of	developers".	The	magazine	predicted	that	"When	it's	complete	and	bug-free,	when	it	can	really	use	the	80386,	and	when	more	desktops	sport	OS/2-capable	PCs,	OS/2	willdeservedlysupersede	DOS.	But	even	as	it	stands,	OS/2	is	a	milestone	product".[87]In	March	1995	OS/2	won	seven	awards[88]InfoWorld	Product	of	the	Year.[89]Five	Awards	at	CeBIT.PC	Professional	Magazine	-	Innovation	of	the	Year	award.CHIP	Magazine	named	OS/2	Warp	the	Operating	System	of	the	Year.DOS	International	named	OS/2	Warp	the	Operating	System	of	the	Year.1+1
Magazine	awarded	it	with	the	Software	Marketing	Quality	award.Industrie	Forum	awarded	it	with	its	Design	Excellence.SPA	Best	Business	Software	Award.IBM	has	used	OS/2	in	a	wide	variety	of	hardware	products,	effectively	as	a	form	of	embedded	operating	system.ProductProduct	typeUsage	of	OS/2IBM	2074Console	support	controllerUsed	to	connect	3270	sessions	to	host	via	ESCON	channels.	Introduced	in	September	2000	as	a	replacement	for	local,	non-SNA	3174	Control	Units.	All	models	were	withdrawn	in	2006	and	replaced	by	the	Open	System
Adapter	Integrated	Console	Controller	(OSA	ICC).[90]IBM	3494Tape	libraryUsed	as	the	operating	system	for	the	Library	Manager	(LM)	that	controlled	the	tape	accessor	(robot)[91]IBM	3745Communications	controllerUsed	as	the	operating	system	for	the	Service	Processor	(SP)	and	if	installed,	the	Network	Node	Processor	(NNP).[92]IBM	3890Document	processorThe	3890/XP1	was	announced	November	12,	1988.	It	initially	used	OS/2	1.1	Extended	Edition[93]	on	a	PS/2	Model	80	to	emulate	the	stacker	control	software	that	previously	ran	on	a	System/360.
IBM	later	switched	to	OS/2	Warp.[94]IBM	473xATMUsed	in	a	range	of	automatic	teller	machines	manufactured	by	IBM.	Was	also	used	in	later	478x	ATMs	manufactured	with	Diebold.IBM	9672IBM	mainframeUsed	as	the	operating	system	for	the	Hardware	Management	Console	(HMC)	and	Support	Element	(SE).[95]	Was	also	used	in	later	mainframe	models	such	as	the	IBM	2064.History	of	the	graphical	user	interfaceMultiple	Virtual	DOS	Machine	(MVDM)	OS/2	virtual	DOS	machine	and	seamless	Windows	integrationOpenDoc	Software	standardSystem	Object
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match	was	played	at	Lord's	in	London	between	24	and	29June	1948.	Australia	won	the	match	by	409	runs	to	take	a	20	lead,	meaning	that	England	would	need	to	win	the	remaining	three	matches	to	regain	The	Ashes.	The	Australian	captain	Don	Bradman	(pictured)	won	the	toss	and	elected	to	bat.	Australia	scored	350	in	their	first	innings.	England	finished	their	first	innings	at	215	early	on	the	third	morning;	the	Australian	paceman	Ray	Lindwall	took	5/70.	Australia	reached	460/7	in	their	second	innings	before	Bradman	declared,	setting	England	a	target	of	596.
The	hosts	reached	106/3	at	stumps	on	the	fourth	day,	but	then	collapsed	on	the	final	morning	to	be	all	out	for	186,	handing	Australia	a	409-run	victory.	The	leading	English	batsman	Len	Hutton	was	controversially	dropped	for	the	following	match.	The	match	set	a	new	record	for	the	highest	attendance	at	a	Test	in	England.	(Fullarticle...)Recently	featured:	Daily	News	BuildingHippocampusRed	(Taylor	Swift	album)ArchiveBy	emailMore	featured	articlesAboutOphicleide...	that	the	ophicleide	(example	pictured)	was	used	in	early	British	brass	bands	in	the	19th
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garden	was	recreated	at	the	city's	Flower	and	Garden	Show	the	year	after	his	death?...	that	Kathleen	O'Melia's	conversion	to	the	Catholic	Church	so	embarrassed	the	Anglican	Church	in	Vancouver	that	there	are	almost	no	references	to	it	in	primary	sources?...	that	a	1995	demonstration	of	the	1969-era	AL1	microprocessor	using	Nintendo	Entertainment	System	cartridges	successfully	challenged	Texas	Instruments'	patents	on	the	microprocessor?...	that	it	took	a	two-year	"campaign"	from	future	NFL	player	Fred	Shirey,	his	friends	and	coaches	for	Shirey's
father	to	allow	him	to	try	out	for	his	high	school	team?...	that	the	reconstructed	ancestral	language	of	the	Siouan	languages	had	two	sounds	that	linguists	call	"funny	w"	and	"funny	r"?ArchiveStart	a	new	articleNominate	an	articleOzzy	OsbourneOzzy	Osbourne	(pictured),	the	lead	singer	of	Black	Sabbath,	dies	at	the	age	of	76.A	fighter	jet	crashes	into	a	college	in	Dhaka,	Bangladesh,	killing	more	than	30	people.In	golf,	Scottie	Scheffler	wins	the	Open	Championship.A	tourist	boat	capsizes	during	a	thunderstorm	in	H	Long	Bay,	Vietnam,	leaving	at	least	36	people
dead.Ongoing:	Gaza	warRussian	invasion	of	UkrainetimelineSudanese	civil	wartimelineRecent	deaths:	Bryan	BramanPhoebe	AsiyoGary	KarrClaus	PeymannWayne	ThomasAndrea	GibsonNominate	an	articleJuly	24:	Pioneer	Day	in	Utah,	United	States	(1847)Depiction	of	the	Albanian	revolt	of	19101411	Scottish	clansmen	led	by	Donald	of	Islay,	Lord	of	the	Isles,	and	Alexander	Stewart,	Earl	of	Mar,	fought	the	Battle	of	Harlaw	near	Inverurie,	Scotland.1910	Ottoman	forces	captured	the	city	of	Shkodr,	ending	the	Albanian	revolt	of	1910	(depicted).1920	Franco-
Syrian	War:	At	the	Battle	of	Maysalun	forces	of	the	Arab	Kingdom	of	Syria	were	defeated	by	a	French	army	moving	to	occupy	the	territory	allocated	to	them	by	the	San	Remo	conference.1923	The	Treaty	of	Lausanne	was	signed	to	settle	part	of	the	partition	of	the	Ottoman	Empire,	establishing	the	boundaries	of	Greece,	Bulgaria	and	Turkey.2019	Boris	Johnson	became	Prime	Minister	of	the	United	Kingdom	after	winning	the	Conservative	Party	leadership	election.Martin	Van	Buren	(d.1862)Zelda	Fitzgerald	(b.1900)Nayib	Bukele	(b.1981)Hamzah	Haz
(d.2024)More	anniversaries:	July	23July	24July	25ArchiveBy	emailList	of	days	of	the	yearAboutThe	emperor	angelfish	(Pomacanthus	imperator)	is	a	species	in	the	marine	angelfish	family	Pomacanthidae.	It	is	a	reef-associated	fish,	native	to	the	Indian	and	Pacific	Oceans,	from	the	Red	Sea	to	Hawaii	and	the	Austral	Islands.	Adults	are	found	in	areas	where	there	is	a	rich	growth	of	corals	on	clear	lagoon,	channel,	or	seaward	reefs,	at	depths	between	1	and	100	metres	(3	and	330	feet).	The	emperor	angelfish	shows	a	marked	difference	between	the	juveniles	and
the	adults.	The	juveniles	have	a	dark	blue	body,	which	is	marked	with	concentric	curving	lines,	alternating	between	pale	blue	and	white,	while	adults	are	striped	with	blue	and	yellow	horizontal	stripes,	a	light	blue	face	with	a	dark	blue	mask	over	the	eyes	and	a	yellow	caudal	fin.	It	can	attain	a	maximum	total	length	of	around	40	centimetres	(16	inches).	This	adult	emperor	angelfish	was	photographed	in	the	Red	Sea	off	the	coast	of	Egypt.Photograph	credit:	Diego	DelsoRecently	featured:	Amlia	RodriguesAtari	video	game	burialSouthern	scrub	robinArchiveMore
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calendar2391Burmese	calendar1209Byzantine	calendar73557356Chinese	calendar	(FireHorse)4544	or	4337to	(FireGoat)4545	or	4338Coptic	calendar15631564Discordian	calendar3013Ethiopian	calendar18391840Hebrew	calendar56075608Hindu	calendars-	Vikram	Samvat19031904-	Shaka	Samvat17681769-	Kali	Yuga49474948Holocene	calendar11847Igbo	calendar847848Iranian	calendar12251226Islamic	calendar12631264Japanese	calendarKka	4()Javanese	calendar17741775Julian	calendarGregorian	minus	12	daysKorean	calendar4180Minguo	calendar65
before	ROC65Nanakshahi	calendar379Thai	solar	calendar23892390Tibetan	calendar(male	Fire-Horse)1973	or	1592	or	820to(female	Fire-Sheep)1974	or	1593	or	821Wikimedia	Commons	has	media	related	to	1847.1847	(MDCCCXLVII)	was	a	common	year	starting	on	Friday	of	the	Gregorian	calendarand	a	common	year	starting	on	Wednesday	of	the	Julian	calendar,	the	1847th	year	of	the	Common	Era	(CE)	and	Anno	Domini	(AD)	designations,	the	847th	year	of	the	2ndmillennium,	the	47th	year	of	the	19thcentury,	and	the	8th	year	of	the	1840s	decade.	As	of	the
start	of	1847,	the	Gregorian	calendar	was	12	days	ahead	of	the	Julian	calendar,	which	remained	in	localized	use	until	1923.	Calendar	year	January	4	Samuel	Colt	sells	his	first	revolver	pistol	to	the	U.S.	government.January	13	The	Treaty	of	Cahuenga	ends	fighting	in	the	MexicanAmerican	War	in	California.January	16	John	C.	Frmont	is	appointed	Governor	of	the	new	California	Territory.January	17	St.	Anthony	Hall	fraternity	is	founded	at	Columbia	University,	New	York	City.January	30	Yerba	Buena,	California,	is	renamed	San	Francisco.February	5	A	rescue
effort,	called	the	First	Relief,	leaves	Johnson's	Ranch	to	save	the	ill-fated	Donner	Party	of	California-bound	migrants	who	became	snowbound	in	the	Sierra	Nevada	earlier	this	winter.	Some	have	resorted	to	survival	by	cannibalism.February	22	MexicanAmerican	War:	Battle	of	Buena	Vista	5,000	American	troops	under	General	Zachary	Taylor	use	their	superiority	in	artillery	to	drive	off	15,000	Mexican	troops	under	Antonio	Lpez	de	Santa	Anna,	defeating	the	Mexicans	the	next	day.February	25	State	University	of	Iowa	is	founded	in	Iowa	City,	Iowa.March	1The
state	of	Michigan	formally	abolishes	the	death	penalty.Faustin	Soulouque	is	elected	President	of	Haiti.March	4	The	30th	United	States	Congress	is	sworn	into	office.March	9	MexicanAmerican	War:	United	States	forces	under	General	Winfield	Scott	invade	Mexico	near	Veracruz.March	14	Verdi's	opera	Macbeth	premieres	at	the	Teatro	della	Pergola,	in	Florence,	Italy.March	29	MexicanAmerican	War:	United	States	forces	under	General	Winfield	Scott	take	Veracruz	after	a	siege.March	The	first	known	publication	of	the	classic	joke	"Why	did	the	chicken	cross
the	road?"	occurs	in	The	Knickerbocker,	or	New-York	Monthly	Magazine.[1]April	5	The	world's	first	municipally-funded	civic	public	park,	Birkenhead	Park	in	Birkenhead	on	Merseyside,	England,	is	opened.[2]April	15	The	Lawrence	School,	Sanawar	is	established	in	India.April	16	New	Zealand	Wars:	A	minor	Mori	chief	is	accidentally	shot	by	a	junior	British	Army	officer	in	Whanganui	on	New	Zealand's	North	Island,	triggering	the	Wanganui	Campaign	(which	continues	until	July	23).April	25	The	Exmouth,	carrying	Irish	emigrants	from	Derry	bound	for	Quebec,	is
wrecked	off	Islay,	with	only	three	survivors	from	more	than	250	on	board.[3]May	7	In	Philadelphia,	the	American	Medical	Association	(AMA)	is	founded.May	8The	Nagano	earthquake	leaves	more	than	8,600	people	dead	in	Japan.Bahrain's	ruler,	Shaikh	Mohamed	bin	Khalifa	Al	Khalifa,	signs	a	treaty	with	the	British	to	prevent	and	combat	the	slave	trade	in	the	Arabian	Gulf.May	31	Second	Treaty	of	Erzurum:	the	Ottoman	Empire	cedes	Abadan	Island	to	the	Persian	Empire.May	The	Architectural	Association	School	of	Architecture	is	founded	in	London.June	1	The
first	congress	of	the	Communist	League	is	held	in	London.June	9	Radley	College,	an	English	public	school,	is	founded	near	Oxford	as	a	High	Anglican	institution.[4]June	26	The	first	passenger	railway	wholly	within	modern-day	Denmark	opens,	from	Copenhagen	to	Roskilde.[5]June	E.	H.	Booth	&	Co.	Ltd,	which	becomes	the	northern	England	supermarket	chain	Booths,	is	founded	when	tea	dealer	Edwin	Henry	Booth,	19,	opens	a	shop	called	"The	China	House"	in	Blackpool.July	1	The	United	States	issues	its	first	postage	stamps.July	24:	Mormons	expelled	from
Illinois	arrive	at	the	Great	Salt	Lake	in	what	is	now	Utah.July	24	After	17	months	of	travel,	Brigham	Young	leads	148	Mormon	pioneers	into	Salt	Lake	Valley,	resulting	in	the	establishment	of	Salt	Lake	City.July	26	The	nation	of	Liberia,	founded	as	a	haven	for	freed	African-American	slaves,	becomes	independent.July	29	The	Cumberland	School	of	Law	is	founded	at	Cumberland	University,	in	Lebanon,	Tennessee.	At	the	end	of	this	year,	only	15	law	schools	exist	in	the	United	States.August	12	MexicanAmerican	War:	U.S.	troops	of	General	Winfield	Scott	begin	to
advance	along	the	aqueduct	around	Lakes	Chalco	and	Xochimilco	in	Mexico.August	20	MexicanAmerican	War	Battle	of	Churubusco:	U.S.	troops	defeat	Mexican	forces.August	Yale	Corporation	establishes	the	first	graduate	school	in	the	United	States,	as	Department	of	Philosophy	and	the	Arts	(renamed	Graduate	School	of	Arts	and	Sciences	in	1892).September	14	MexicanAmerican	War:	U.S.	general	Winfield	Scott	enters	Mexico	City,	marking	the	end	of	organized	Mexican	resistance.September	30	The	Vegetarian	Society	is	formed	in	the	United	Kingdom	(it
remains	the	oldest	in	the	world).October	12	German	inventors	and	industrialists	Werner	von	Siemens	and	Johann	Georg	Halske	found	Siemens	&	Halske	to	develop	the	electrical	telegraph.October	19	Charlotte	Bront	publishes	Jane	Eyre	under	the	pen	name	of	Currer	Bell	in	England.October	31	Theta	Delta	Chi	is	founded	as	a	social	fraternity	at	Union	College,	Schenectady,	New	York.October	The	last	volcanic	eruption	of	Mount	Guntur	in	West	Java	occurs.November	329	Sonderbund	War:	In	Switzerland,	General	Guillaume-Henri	Dufour's	Federal	Army	defeats
the	Sonderbund	(an	alliance	of	seven	Catholic	cantons)	in	a	civil	war,	with	a	total	of	only	86	deaths.November	48	James	Young	Simpson	discovers	the	anesthetic	properties	of	chloroform	and	first	uses	it,	successfully,	on	a	patient,	in	an	obstetric	case	in	Edinburgh.[6]November	10	The	first	brew	of	Carlsberg	beer	is	finished	in	Copenhagen.November	17	The	Battle	of	Um	Swayya	Spring	takes	place	near	a	spring	in	Qatar,	after	a	Bahraini	force	under	Shaikh	Ali	bin	Khalifa	Deputy	Ruler	of	Bahrain	defeats	the	Al	Binali	tribe.	The	chief	of	the	Al	Binali,	Isa	bin	Tureef,
is	slain	in	battle	with	over	70	fatalities	from	his	side.December	14	Emily	Bront	and	Anne	Bront	publish	Wuthering	Heights	and	Agnes	Grey,	respectively,	in	a	3-volume	set	under	the	pen	names	of	Ellis	Bell	and	Acton	Bell	in	England.December	20	British	Royal	Navy	steam	frigate	HMSAvenger(1845)	is	wrecked	on	the	Sorelle	Rocks	in	the	Mediterranean	Sea	with	the	loss	of	246	lives	and	only	eight	survivors.[7]December	21	Emir	Abdelkader	surrenders	to	the	French	in	Algeria.[8]The	Great	Famine	continues	in	Ireland.The	North	Carolina	General	Assembly
incorporates	the	railroad	town	of	Goldsborough,	and	the	Wayne	county	seat	is	moved	to	the	new	town.Welfare	in	Sweden	takes	its	first	step	with	the	introduction	of	the	1847	rs	fattigvrdfrordning.Cartier,	a	luxury	brand	in	France,	is	founded.January	5	Oku	Yasukata,	Japanese	field	marshal,	leading	figure	in	the	early	Imperial	Japanese	Army	(d.	1930)January	7	Caspar	F.	Goodrich,	American	admiral	(d.	1925)January	24	Radomir	Putnik,	Serbian	field	marshal	(d.	1917)January	28	Dorus	Rijkers,	Dutch	naval	hero	(d.	1928)February	3	Warington	Baden-Powell,
British	admiralty	lawyer	(d.	1921)February	4	Remus	von	Woyrsch,	German	field	marshal	(d.	1920)February	5	Joo	Maria	Correia	Ayres	de	Campos,	1st	Count	of	Ameal,	Portuguese	politician	and	antiquarian	(d.	1920)February	8	Hugh	Price	Hughes,	Methodist	social	reformer,	first	Superintendent	of	the	West	London	Mission	(d.	1902)February	11	Thomas	Alva	Edison,	American	inventor	(d.	1931)February	13	Sir	Robert	McAlpine,	Scottish	builder	(d.	1930)February	15	Robert	Fuchs,	Austrian	composer	(d.	1927)February	16	Philipp	Scharwenka,	Polish-German
composer	(d.	1917)February	17	Otto	Blehr,	Norwegian	attorney,	Liberal	Party	politician,	7th	Prime	Minister	of	Norway	(d.	1927)March	1	Sir	Thomas	Brock,	English	sculptor	(d.	1922)March	2Isaac	Barr,	Anglican	clergyman,	promoter	of	British	colonial	settlement	schemes	(d.	1937)Cayetano	Arellano,	first	Chief	Justice	of	the	Supreme	Court	of	the	Philippines	under	the	American	Civil	Government	(d.	1920)March	3	Alexander	Graham	Bell,	Scottish-born	Canadian	inventor	(d.	1922)March	4	Carl	Josef	Bayer,	Austrian	chemist	(d.	1904)March	11	Sidney	Sonnino,
Prime	Minister	of	Italy	(d.	1922)[9]March	14	Castro	Alves,	Brazilian	poet	(d.	1871)March	18	William	O'Connell	Bradley,	American	politician	from	Kentucky	(d.	1914)March	23	Edmund	Gurney,	British	psychologist	(d.	1888)March	27Otto	Wallach,	German	chemist,	Nobel	Prize	laureate	(d.	1931)Garret	Barry,	Irish	musician	(d.	1899)April	2	Charles	Frederic	Moberly	Bell,	British	journalist,	editor	(d.	1911)April	10	Joseph	Pulitzer,	Hungarian-born	journalist,	newspaper	publisher	(d.	1911)April	15	Yehudah	Aryeh	Leib	Alter,	Polish	Hasidic	rabbi	(d.	1905)April	27
Emma	Irene	strm,	Finnish	teacher,	Finland's	first	female	university	graduate	(d.	1934)May	7	Archibald	Primrose,	5th	Earl	of	Rosebery,	Prime	Minister	of	the	United	Kingdom	(d.	1929)May	14	Sir	Frederick	William	Borden,	Canadian	politician	(d.	1917)June	8Oleksander	Barvinsky,	Ukrainian	politician	(d.	1926)Ida	Saxton	McKinley,	First	Lady	of	the	United	States	(d.	1907)June	10	Gina	Krog,	Norwegian	suffragist	(d.	1916)June	11	Dame	Milicent	Fawcett,	British	suffragist	(d.	1929)June	16	Luella	Dowd	Smith,	American	educator,	author,	and	reformer	(d.
1941)Paul	von	HindenburgBram	StokerJuly	2	Marcel	Alexandre	Bertrand,	French	geologist	(d.	1907)July	9	Wong	Fei-hung,	Chinese	healer,	revolutionary	(d.	1925)July	13	Damian	Sawczak,	Ukrainian	judge	(d.	1912)July	19	Alexander	Meyrick	Broadley,	British	historian	(d.	1916)July	20Lord	William	Beresford,	Irish	army	officer,	Victoria	Cross	recipient	(d.	1900)Max	Liebermann,	German	painter,	printmaker	(d.	1935)July	25	Paul	Langerhans,	German	pathologist,	biologist	(d.	1888)August	3	John	Hamilton-Gordon,	1st	Marquess	of	Aberdeen	and	Temair,	Canadian
politician,	Governor	General	(d.	1934)August	5	Andrey	Selivanov,	Russian	general	and	politician	(d.	1917)August	21	Hale	Johnson,	American	temperance	movement	leader	(d.	1902)September	3	Charles	Stillman	Sperry,	American	admiral	(d.	1911)September	5Jesse	James,	American	outlaw	(d.	1882)Joseph	Bucklin	Bishop,	American	journalist,	publisher	(d.	1928)September	17	John	I.	Beggs,	American	businessman	(d.	1925)September	22	Enrique	Almaraz	y	Santos,	Spanish	Catholic	cardinal	(d.	1922)September	23	Anandamohan	Bose,	Indian	politician,	academic
and	social	reformer	(d.	1906)September	30	Wilhelmina	Drucker,	Dutch	feminist	(d.	1925)Maria	Pia	of	SavoyThomas	F.	PorterOctober	1	Annie	Besant,	English	women's	rights	activist,	writer	and	orator	(d.	1933)[10]October	2	Paul	von	Hindenburg,	German	field	marshal,	President	of	Germany	(d.	1934)October	13Sir	Arthur	Dyke	Acland,	13th	Baronet,	British	politician	(d.	1926)Maurice	Bailloud,	French	general	(d.	1921)October	14	Wilgelm	Vitgeft,	Russian	admiral	(d.	1904)October	15	Ralph	Albert	Blakelock,	American	romanticist	painter	(d.	1919)October	16
Maria	Pia	of	Savoy,	Queen	consort	of	Portugal	(d.	1911)October	17	Chiquinha	Gonzaga,	Brazilian	composer	(d.	1935)October	19	Aurilla	Furber,	American	author,	editor,	and	activist	(d.	1898)October	20	Mifflin	E.	Bell,	American	architect	(d.	1904)October	22	Koos	de	la	Rey,	Boer	general	(d.	1914)October	30Charlie	Bassett,	American	sheriff	(d.	1896)Thomas	F.	Porter,	American	politician,	32nd	Mayor	of	Lynn,	Massachusetts	(d.	1927)November	1	Dame	Emma	Albani,	Canadian	operatic	soprano	(d.	1930)November	2	Georges	Sorel,	French	socialist	philosopher
(d.	1922)November	6	Ugo	Balzani,	Italian	historian	(d.	1916)November	7	Lotta	Crabtree,	American	stage	actress	(d.	1924)November	8Jean	Casimir-Perier,	6th	President	of	France	(d.	1907)Bram	Stoker,	Irish	author	of	the	Gothic	novel	Dracula	(d.	1912)November	17	Carlo	Mirabello,	Italian	admiral	and	politician	(d.	1910)[11]November	26	Dagmar	of	Denmark,	empress	of	Tsar	Alexander	III	of	Russia	(d.	1928)November	30	Afonso	Pena,	Brazilian	president	(d.	1909)December	1	Agathe	Backer-Grndahl,	Norwegian	pianist,	composer	(d.	1907)December	9	George
Grossmith,	English	comic	writer	and	performer	(d.	1912)December	17mile	Faguet,	French	writer,	critic	(d.	1916)Michel-Joseph	Maunoury,	French	general	during	World	War	I	(d.	1923)December	18	Augusta	Holms,	French	composer	(d.	1903)December	21	John	Chard,	British	Officer	(d.	1897)December	29	Alexis-Xyste	Bernard,	Canadian	Catholic	bishop	(d.	1923)December	30	John	Peter	Altgeld,	American	politician,	20th	Governor	of	Illinois	(d.	1902)Fanny	MendelssohnJanuary	19	Charles	Bent,	first	Governor	of	New	Mexico	Territory	(b.	1799)
(assassinated)February	3	Marie	Duplessis,	French	courtesan	(b.	1824)February	5	Luis	Jos	de	Orbegoso,	Peruvian	general	and	politician,	11th	and	12th	President	of	Peru	(b.	1795)March	9	Mary	Anning,	British	paleontologist	(b.	1799)March	3	Charles	Hatchett,	English	chemist	(b.	1765)[12]April	21	Barbara	Spooner	Wilberforce,	wife	of	British	abolitionist	William	Wilberforce	(b.	1777)April	30	Archduke	Charles	of	Austria,	Austrian	general	(b.	1771)May	14	Fanny	Mendelssohn,	German	composer,	pianist	(b.	1805)May	15	Daniel	O'Connell,	Irish	politician	who
promoted	the	Roman	Catholic	Relief	Act	1829	(b.	1775)May	16	Vicente	Rocafuerte,	2nd	President	of	Ecuador	(b.	1783)May	29	Emmanuel	de	Grouchy,	Marquis	de	Grouchy,	French	marshal	(b.	1766)June	11	Afonso,	Prince	Imperial	of	Brazil	(b.	1845)June	11	Sir	John	Franklin,	British	explorer	(b.	1786)Felix	MendelssohnJuly	7	Thomas	Carpenter,	American	glassmaker	(b.	1752)July	16	Karl	Friedrich	Burdach,	German	physiologist	(b.	1776)September	4	Frantiek	Vladislav	Hek,	Czech	patriot	(b.	1769)September	13	Nicolas	Oudinot,	French	marshal	(b.	1767)October
2	Vasil	Aprilov,	Bulgarian	educator,	merchant	and	writer	(b.	1789)[13]October	22Henriette	Herz,	German	salonnire	(b.	1764)Negus	Sahle	Selassie	of	Shewa	(b.	c.	1795)November	4	Felix	Mendelssohn,	German	composer	(b.	1809)November	18	Zebulon	Crocker,	American	congregationalist	pastor	(b.	1802)December	14Dorothy	Ann	Thrupp,	British	psalmist	(b.	1779)Manuel	Jos	Arce,	Central	American	politician	(b.	1787)Barbarita	Nieves,	Venezuelan	mistress	of	Jos	Antonio	Pez	(b.	1803)Unknown:	Jeanne	Genevive	Labrosse,	French	balloonist	and	parachutist	(b.
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in	Europe.The	American	Revolutionary	War	took	place	in	the	late	18th	century.	The	18th	century	lasted	from	1	January	1701	(represented	by	the	Roman	numerals	MDCCI)	to	31	December	1800	(MDCCC).	During	the	18th	century,	elements	of	Enlightenment	thinking	culminated	in	the	Atlantic	Revolutions.	Revolutions	began	to	challenge	the	legitimacy	of	monarchical	and	aristocratic	power	structures.	The	Industrial	Revolution	began	mid-century,	leading	to	radical	changes	in	human	society	and	the	environment.	The	European	colonization	of	the	Americas	and
other	parts	of	the	world	intensified	and	associated	mass	migrations	of	people	grew	in	size	as	part	of	the	Age	of	Sail.	During	the	century,	slave	trading	expanded	across	the	shores	of	the	Atlantic	Ocean,	while	declining	in	Russia[1]	and	China.[2]Western	historians	have	occasionally	defined	the	18th	century	otherwise	for	the	purposes	of	their	work.	For	example,	the	"short"	18th	century	may	be	defined	as	17151789,	denoting	the	period	of	time	between	the	death	of	Louis	XIV	of	France	and	the	start	of	the	French	Revolution,	with	an	emphasis	on	directly
interconnected	events.[3][4]	To	historians	who	expand	the	century	to	include	larger	historical	movements,	the	"long"	18th	century[5]	may	run	from	the	Glorious	Revolution	of	1688	to	the	Battle	of	Waterloo	in	1815[6]	or	even	later.[7]	France	was	the	sole	world	superpower	from	1659,	after	it	defeated	Spain,	until	1815,	when	it	was	defeated	by	Britain	and	its	coalitions	following	the	Napoleonic	Wars.In	Europe,	philosophers	ushered	in	the	Age	of	Enlightenment.	This	period	coincided	with	the	French	Revolution	of	1789,	and	was	later	compromised	by	the
excesses	of	the	Reign	of	Terror.	At	first,	many	monarchies	of	Europe	embraced	Enlightenment	ideals,	but	in	the	wake	of	the	French	Revolution	they	feared	loss	of	power	and	formed	broad	coalitions	to	oppose	the	French	Republic	in	the	French	Revolutionary	Wars.	Various	conflicts	throughout	the	century,	including	the	War	of	the	Spanish	Succession	and	the	Seven	Years'	War,	saw	Great	Britain	triumph	over	its	rivals	to	become	the	preeminent	power	in	Europe.	However,	Britain's	attempts	to	exert	its	authority	over	the	Thirteen	Colonies	became	a	catalyst	for
the	American	Revolution.	The	18th	century	also	marked	the	end	of	the	PolishLithuanian	Commonwealth	as	an	independent	state.	Its	semi-democratic	government	system	was	not	robust	enough	to	prevent	partition	by	the	neighboring	states	of	Austria,	Prussia,	and	Russia.In	West	Asia,	Nader	Shah	led	Persia	in	successful	military	campaigns.	The	Ottoman	Empire	experienced	a	period	of	peace,	taking	no	part	in	European	wars	from	1740	to	1768.	As	a	result,	the	empire	was	not	exposed	to	Europe's	military	improvements	during	the	Seven	Years'	War.	The
Ottoman	military	consequently	lagged	behind	and	suffered	several	defeats	against	Russia	in	the	second	half	of	the	century.In	South	Asia,	the	death	of	Mughal	emperor	Aurangzeb	was	followed	by	the	expansion	of	the	Maratha	Confederacy	and	an	increasing	level	of	European	influence	and	control	in	the	region.	In	1739,	Persian	emperor	Nader	Shah	invaded	and	plundered	Delhi,	the	capital	of	the	Mughal	Empire.	Later,	his	general	Ahmad	Shah	Durrani	scored	another	victory	against	the	Marathas,	the	then	dominant	power	in	India,	in	the	Third	Battle	of	Panipat
in	1761.[8]	By	the	middle	of	the	century,	the	British	East	India	Company	began	to	conquer	eastern	India,[9][8]	and	by	the	end	of	the	century,	the	Anglo-Mysore	Wars	against	Tipu	Sultan	and	his	father	Hyder	Ali,	led	to	Company	rule	over	the	south.[10][11]In	East	Asia,	the	century	was	marked	by	theHigh	Qing	era,	a	period	characterized	by	significant	cultural	and	territorial	expansion.	This	period	also	experienced	relative	peace	and	prosperity,	allowing	for	societal	growth,	increasing	literacy	rates,	flourishing	trade,	and	consolidating	imperial	power	across	the
vast	Qing	dynasty's	territories.	Conversely,	the	continual	seclusion	policy	of	the	Tokugawa	shogunate	also	brought	a	peaceful	era	called	Pax	Tokugawa	and	experienced	a	flourishment	of	the	arts	as	well	as	scientific	knowledge	and	advancements,	which	were	introduced	to	Japan	through	the	Dutch	port	of	Nagasaki.	In	Southeast	Asia,	the	KonbaungAyutthaya	Wars	and	the	Ty	Sn	Wars	broke	out	while	the	Dutch	East	India	Company	established	increasing	levels	of	control	over	the	Mataram	Sultanate.In	Africa,	the	Ethiopian	Empire	underwent	the	Zemene
Mesafint,	a	period	when	the	country	was	ruled	by	a	class	of	regional	noblemen	and	the	emperor	was	merely	a	figurehead.	The	Atlantic	slave	trade	also	saw	the	continued	involvement	of	states	such	as	the	Oyo	Empire.	In	Oceania,	the	European	colonization	of	Australia	and	New	Zealand	began	during	the	late	half	of	the	century.	In	the	Americas,	the	United	States	declared	its	independence	from	Great	Britain.	In	1776,	Thomas	Jefferson	wrote	the	Declaration	of	Independence.	In	1789,	George	Washington	was	inaugurated	as	the	first	president.	Benjamin	Franklin
traveled	to	Europe	where	he	was	hailed	as	an	inventor.	Examples	of	his	inventions	include	the	lightning	rod	and	bifocal	glasses.	Tpac	Amaru	II	led	an	uprising	that	sought	to	end	Spanish	colonial	rule	in	Peru.For	a	chronological	guide,	see	Timeline	of	the	18th	century.See	also:	Georgian	eraMain	articles:	1700s,	1710s,	1720s,	1730s,	and	1740sEurope	at	the	beginning	of	the	War	of	the	Spanish	Succession,	1700The	Battle	of	Poltava	in	1709	turned	the	Russian	Empire	into	a	European	power.John	Churchill,	1st	Duke	of	Marlborough17001721:	Great	Northern	War
between	the	Russian	and	Swedish	Empires.1701:	Kingdom	of	Prussia	declared	under	King	Frederick	I.1701:	The	Battle	of	Feyiase	marks	the	rise	of	the	Ashanti	Empire.17011714:	The	War	of	the	Spanish	Succession	is	fought,	involving	most	of	continental	Europe.[12]17021715:	Camisard	rebellion	in	France.1703:	Saint	Petersburg	is	founded	by	Peter	the	Great;	it	is	the	Russian	capital	until	1918.17031711:	The	Rkczi	uprising	against	the	Habsburg	monarchy.1704:	End	of	Japan's	Genroku	period.1704:	First	Javanese	War	of	Succession.[13]17061713:	The	War	of
the	Spanish	Succession:	French	troops	defeated	at	the	Battle	of	Ramillies	and	the	Siege	of	Turin.1707:	Death	of	Mughal	Emperor	Aurangzeb	leads	to	the	fragmentation	of	the	Mughal	Empire.1707:	The	Act	of	Union	is	passed,	merging	the	Scottish	and	English	Parliaments,	thus	establishing	the	Kingdom	of	Great	Britain.[14]1708:	The	Company	of	Merchants	of	London	Trading	into	the	East	Indies	and	English	Company	Trading	to	the	East	Indies	merge	to	form	the	United	Company	of	Merchants	of	England	Trading	to	the	East	Indies.17081709:	Famine	kills	one-
third	of	East	Prussia's	population.1709:	Foundation	of	the	Hotak	Empire.1709:	The	Great	Frost	of	1709	marks	the	coldest	winter	in	500	years,	contributing	to	the	defeat	of	Sweden	at	Poltava.1710:	The	world's	first	copyright	legislation,	Britain's	Statute	of	Anne,	takes	effect.17101711:	Ottoman	Empire	fights	Russia	in	the	Russo-Turkish	War	and	regains	Azov.1711:	Bukhara	Khanate	dissolves	as	local	begs	seize	power.17111715:	Tuscarora	War	between	British,	Dutch,	and	German	settlers	and	the	Tuscarora	people	of	North	Carolina.1713:	The	Kangxi	Emperor
acknowledges	the	full	recovery	of	the	Chinese	economy	since	its	apex	during	the	Ming.1714:	In	Amsterdam,	Daniel	Gabriel	Fahrenheit	invents	the	mercury-in-glass	thermometer,	which	remains	the	most	reliable	and	accurate	thermometer	until	the	electronic	era.1715:	The	first	Jacobite	rising	breaks	out;	the	British	halt	the	Jacobite	advance	at	the	Battle	of	Sheriffmuir;	Battle	of	Preston.1716:	Establishment	of	the	Sikh	Confederacy	along	the	present-day	India-Pakistan	border.17161718:	Austro-Venetian-Turkish	War.1718:	The	city	of	New	Orleans	is	founded	by
the	French	in	North	America.17181720:	War	of	the	Quadruple	Alliance	with	Spain	versus	France,	Britain,	Austria,	and	the	Netherlands.17181730:	Tulip	period	of	the	Ottoman	Empire.1719:	Second	Javanese	War	of	Succession.[15]1720:	The	South	Sea	Bubble.17201721:	The	Great	Plague	of	Marseille.1720:	Qing	forces	oust	Dzungar	invaders	from	Tibet.1721:	The	Treaty	of	Nystad	is	signed,	ending	the	Great	Northern	War.1721:	Sack	of	Shamakhi,	massacre	of	its	Shia	population	by	Sunni	Lezgins.1722:	Siege	of	Isfahan	results	in	the	handover	of	Iran	to	the
Hotaki	Afghans.17221723:	Russo-Persian	War.17221725:	Controversy	over	William	Wood's	halfpence	leads	to	the	Drapier's	Letters	and	begins	the	Irish	economic	independence	from	England	movement.Mughal	emperor	Muhammad	Shah	with	the	Persian	invader	Nader	Shah.1723:	Slavery	is	abolished	in	Russia;	Peter	the	Great	converts	household	slaves	into	house	serfs.[16]17231730:	The	"Great	Disaster",	an	invasion	of	Kazakh	territories	by	the	Dzungars.17231732:	The	Qing	and	the	Dzungars	fight	a	series	of	wars	across	Qinghai,	Dzungaria,	and	Outer
Mongolia,	with	inconclusive	results.1724:	Daniel	Gabriel	Fahrenheit	proposes	the	Fahrenheit	temperature	scale.1725:	Austro-Spanish	alliance	revived.	Russia	joins	in	1726.17271729:	Anglo-Spanish	War	ends	inconclusively.1730:	Mahmud	I	takes	over	Ottoman	Empire	after	the	Patrona	Halil	revolt,	ending	the	Tulip	period.17301760:	The	First	Great	Awakening	takes	place	in	Great	Britain	and	North	America.17321734:	Crimean	Tatar	raids	into	Russia.[17]17331738:	War	of	the	Polish	Succession.Qianlong	Emperor17351739:	Austro-Russo-Turkish
War.17351799:	The	Qianlong	Emperor	of	China	oversees	a	huge	expansion	in	territory.17381756:	Famine	across	the	Sahel;	half	the	population	of	Timbuktu	dies.[18]17371738:	Hotak	Empire	ends	after	the	siege	of	Kandahar	by	Nader	Shah.1739:	Great	Britain	and	Spain	fight	the	War	of	Jenkins'	Ear	in	the	Caribbean.1739:	Nader	Shah	defeats	a	pan-Indian	army	of	300,000	at	the	Battle	of	Karnal.	Taxation	is	stopped	in	Iran	for	three	years.17391740:	Nader	Shah's	Sindh	expedition.1740:	George	Whitefield	brings	the	First	Great	Awakening	to	New
England17401741:	Famine	in	Ireland	kills	20	percent	of	the	population.17411743:	Iran	invades	Uzbekistan,	Khwarazm,	Dagestan,	and	Oman.17411751:	Maratha	invasions	of	Bengal.17401748:	War	of	the	Austrian	Succession.1742:	Marvel's	Mill,	the	first	water-powered	cotton	mill,	begins	operation	in	England.[19]1742:	Anders	Celsius	proposes	an	inverted	form	of	the	centigrade	temperature,	which	is	later	renamed	Celsius	in	his	honor.1742:	Premiere	of	George	Frideric	Handel's	Messiah.17431746:	Another	Ottoman-Persian	War	involves	375,000	men	but
ultimately	ends	in	a	stalemate.The	extinction	of	the	Scottish	clan	system	came	with	the	defeat	of	the	clansmen	at	the	Battle	of	Culloden	in	1746.[20]1744:	The	First	Saudi	State	is	founded	by	Mohammed	Ibn	Saud.[21]1744:	Battle	of	Toulon	is	fought	off	the	coast	of	France.17441748:	The	First	Carnatic	War	is	fought	between	the	British,	the	French,	the	Marathas,	and	Mysore	in	India.1745:	Second	Jacobite	rising	is	begun	by	Charles	Edward	Stuart	in	Scotland.1747:	The	Durrani	Empire	is	founded	by	Ahmad	Shah	Durrani.1748:	The	Treaty	of	Aix-La-Chapelle	ends
the	War	of	the	Austrian	Succession	and	First	Carnatic	War.17481754:	The	Second	Carnatic	War	is	fought	between	the	British,	the	French,	the	Marathas,	and	Mysore	in	India.1750:	Peak	of	the	Little	Ice	Age.Main	articles:	1750s,	1760s,	1770s,	1780s,	1790s,	and	1800s1752:	The	British	Empire	adopts	the	Gregorian	Calendar,	skipping	11	days	from	3	September	to	13	September.	On	the	calendar,	2	September	is	followed	directly	by	14	September.1754:	The	Treaty	of	Pondicherry	ends	the	Second	Carnatic	War	and	recognizes	Muhammed	Ali	Khan	Wallajah	as
Nawab	of	the	Carnatic.1754:	King's	College	is	founded	by	a	royal	charter	of	George	II	of	Great	Britain.[22]17541763:	The	French	and	Indian	War,	the	North	American	chapter	of	the	Seven	Years'	War,	is	fought	in	colonial	North	America,	mostly	by	the	French	and	their	allies	against	the	English	and	their	allies.1755:	The	great	Lisbon	earthquake	destroys	most	of	Portugal's	capital	and	kills	up	to	100,000.1755:	The	Dzungar	genocide	depopulates	much	of	northern	Xinjiang,	allowing	for	Han,	Uyghur,	Khalkha	Mongol,	and	Manchu	colonization.17551763:	The	Great
Upheaval	forces	transfer	of	the	French	Acadian	population	from	Nova	Scotia	and	New	Brunswick.17561763:	The	Seven	Years'	War	is	fought	among	European	powers	in	various	theaters	around	the	world.17561763:	The	Third	Carnatic	War	is	fought	between	the	British,	the	French,	and	Mysore	in	India.1757:	British	conquest	of	Bengal.Catherine	the	Great,	Empress	of	Russia.1760:	George	III	becomes	King	of	Britain.1761:	Maratha	Empire	defeated	at	Battle	of	Panipat.17621796:	Reign	of	Catherine	the	Great	of	Russia.1763:	The	Treaty	of	Paris	ends	the	Seven
Years'	War	and	Third	Carnatic	War.1764:	Dahomey	and	the	Oyo	Empire	defeat	the	Ashanti	army	at	the	Battle	of	Atakpam.1764:	The	Mughals	are	defeated	at	the	Battle	of	Buxar.1765:	The	Stamp	Act	is	introduced	into	the	American	colonies	by	the	British	Parliament.17651767:	The	Burmese	invade	Thailand	and	utterly	destroy	Attuthaya.17651769:	Burma	under	Hsinbyushin	repels	four	invasions	from	Qing	China,	securing	hegemony	over	the	Shan	states.1766:	Christian	VII	becomes	king	of	Denmark.	He	was	king	of	Denmark	to	1808.17661799:	Anglo-Mysore
Wars.1767:	Taksin	expels	Burmese	invaders	and	reunites	Thailand	under	an	authoritarian	regime.17681772:	War	of	the	Bar	Confederation.17681774:	Russo-Turkish	War.1769:	Spanish	missionaries	establish	the	first	of	21	missions	in	California.17691770:	James	Cook	explores	and	maps	New	Zealand	and	Australia.17691773:	The	Bengal	famine	of	1770	kills	one-third	of	the	Bengal	population.1769:	The	French	East	India	Company	dissolves,	only	to	be	revived	in	1785.1769:	French	expeditions	capture	clove	plants	in	Ambon,	ending	the	Dutch	East	India
Company's	(VOC)	monopoly	of	the	plant.[23]17701771:	Famine	in	Czech	lands	kills	hundreds	of	thousands.1771:	The	Plague	Riot	in	Moscow.1771:	The	Kalmyk	Khanate	dissolves	as	the	territory	becomes	colonized	by	Russians.	More	than	a	hundred	thousand	Kalmyks	migrate	back	to	Qing	Dzungaria.1772:	Gustav	III	of	Sweden	stages	a	coup	d'tat,	becoming	almost	an	absolute	monarch.Encyclopdie,	ou	dictionnaire	raisonn	des	sciences,	des	arts	et	des	mtiers17721779:	Maratha	Empire	fights	Britain	and	Raghunathrao's	forces	during	the	First	Anglo-Maratha
War.17721795:	The	Partitions	of	Poland	end	the	PolishLithuanian	Commonwealth	and	erase	Poland	from	the	map	for	123	years.17731775:	Pugachev's	Rebellion,	the	largest	peasant	revolt	in	Russian	history.1773:	East	India	Company	starts	operations	in	Bengal	to	smuggle	opium	into	China.1775:	Russia	imposes	a	reduction	in	autonomy	on	the	Zaporizhian	Cossacks	of	Ukraine.17751782:	First	Anglo-Maratha	War.17751783:	American	Revolutionary	War.1776:	Several	kongsi	republics	are	founded	by	Chinese	settlers	in	the	island	of	Borneo.	They	are	some	of	the
first	democracies	in	Asia.17761777:	A	Spanish-Portuguese	War	occurs	over	land	in	the	South	American	frontiers.1776:	Illuminati	founded	by	Adam	Weishaupt.1776:	The	United	States	Declaration	of	Independence	is	adopted	by	the	Second	Continental	Congress	in	Philadelphia.1776:	Adam	Smith	publishes	The	Wealth	of	Nations.1778:	James	Cook	becomes	the	first	European	to	land	on	the	Hawaiian	Islands.1778:	Franco-American	alliance	signed.1778:	Spain	acquires	its	first	permanent	holding	in	Africa	from	the	Portuguese,	which	is	administered	by	the	newly-
established	La	Plata	Viceroyalty.1778:	Vietnam	is	reunified	for	the	first	time	in	200	years	by	the	Tay	Son	brothers.	The	Ty	Sn	dynasty	has	been	established,	terminating	the	L	dynasty.17791879:	Xhosa	Wars	between	British	and	Boer	settlers	and	the	Xhosas	in	the	South	African	Republic.17791783:	Britain	loses	several	islands	and	colonial	outposts	all	over	the	world	to	the	combined	Franco-Spanish	navy.1779:	Iran	enters	yet	another	period	of	conflict	and	civil	war	after	the	prosperous	reign	of	Karim	Khan	Zand.1780:	Outbreak	of	the	indigenous	rebellion	against
Spanish	colonization	led	by	Tpac	Amaru	II	in	Peru.1781:	The	city	of	Los	Angeles	is	founded	by	Spanish	settlers.George	Washington17811785:	Serfdom	is	abolished	in	the	Austrian	monarchy	(first	step;	second	step	in	1848).1782:	The	Thonburi	Kingdom	of	Thailand	is	dissolved	after	a	palace	coup.1783:	The	Treaty	of	Paris	formally	ends	the	American	Revolutionary	War.1783:	Russian	annexation	of	Crimea.17851791:	Imam	Sheikh	Mansur,	a	Chechen	warrior	and	Muslim	mystic,	leads	a	coalition	of	Muslim	Caucasian	tribes	from	throughout	the	Caucasus	in	a	holy
war	against	Russian	settlers	and	military	bases	in	the	Caucasus,	as	well	as	against	local	traditionalists,	who	followed	the	traditional	customs	and	common	law	(Adat)	rather	than	the	theocratic	Sharia.[24]17851795:	The	Northwest	Indian	War	is	fought	between	the	United	States	and	Native	Americans.17851787:	The	MarathaMysore	Wars	concludes	with	an	exchange	of	territories	in	the	Deccan.17861787:	Wolfgang	Amadeus	Mozart	premieres	The	Marriage	of	Figaro	and	Don	Giovanni.1787:	The	Tuareg	occupy	Timbuktu	until	the	19th	century.17871792:	Russo-
Turkish	War.1788:	First	Fleet	arrives	in	Australia17881790:	Russo-Swedish	War	(17881790).1788:	Dutch	Geert	Adriaans	Boomgaard	(17881899)	would	become	the	first	generally	accepted	validated	case	of	a	supercentenarian	on	record.[25][26]Declaration	of	the	Rights	of	Man	and	of	the	Citizen17881789:	A	Qing	attempt	to	reinstall	an	exiled	Vietnamese	king	in	northern	Vietnam	ends	in	disaster.1789:	George	Washington	is	elected	the	first	President	of	the	United	States;	he	serves	until	1797.1789:	Quang	Trung	defeats	the	Qing	army.17891799:	French
Revolution.1789:	The	Lige	Revolution.1789:	The	Brabant	Revolution.1789:	The	Inconfidncia	Mineira,	an	unsuccessful	separatist	movement	in	central	Brazil	led	by	Tiradentes1791:	Suppression	of	the	Lige	Revolution	by	Austrian	forces	and	re-establishment	of	the	Prince-Bishopric	of	Lige.17911795:	George	Vancouver	explores	the	world	during	the	Vancouver	Expedition.17911804:	The	Haitian	Revolution.1791:	Mozart	premieres	The	Magic	Flute.17921802:	The	French	Revolutionary	Wars	lead	into	the	Napoleonic	Wars,	which	last	from	18031815.1792:	The	New
York	Stock	&	Exchange	Board	is	founded.1792:	PolishRussian	War	of	1792.1792:	Margaret	Ann	Neve	(17921903)	would	become	the	first	recorded	female	supercentenarian	to	reach	the	age	of	110.[27][28]1793:	Upper	Canada	bans	slavery.1793:	The	largest	yellow	fever	epidemic	in	American	history	kills	as	many	as	5,000	people	in	Philadelphia,	roughly	10%	of	the	population.[29]17931796:	Revolt	in	the	Vende	against	the	French	Republic	at	the	time	of	the	Revolution.17941816:	The	Hawkesbury	and	Nepean	Wars,	which	were	a	series	of	incidents	between
settlers	and	New	South	Wales	Corps	and	the	Aboriginal	Australian	clans	of	the	Hawkesbury	river	in	Sydney,	Australia.1795:	The	Marseillaise	is	officially	adopted	as	the	French	national	anthem.Napoleon	at	the	Bridge	of	the	Arcole1795:	The	Battle	of	Nuuanu	in	the	final	days	of	King	Kamehameha	I's	wars	to	unify	the	Hawaiian	Islands.17951796:	Iran	invades	and	devastates	Georgia,	prompting	Russia	to	intervene	and	march	on	Tehran.1796:	Edward	Jenner	administers	the	first	smallpox	vaccination;	smallpox	killed	an	estimated	400,000	Europeans	each	year
during	the	18th	century,	including	five	reigning	monarchs.[30]1796:	War	of	the	First	Coalition:	The	Battle	of	Montenotte	marks	Napoleon	Bonaparte's	first	victory	as	an	army	commander.1796:	The	British	eject	the	Dutch	from	Ceylon	and	South	Africa.17961804:	The	White	Lotus	Rebellion	against	the	Manchu	dynasty	in	China.1797:	John	Adams	is	elected	the	second	President	of	the	United	States;	he	serves	until	1801.1798:	The	Irish	Rebellion	fails	to	overthrow	British	rule	in	Ireland.17981800:	The	Quasi-War	is	fought	between	the	United	States	and
France.1799:	Dutch	East	India	Company	is	dissolved.1799:	Austro-Russian	forces	under	Alexander	Suvorov	liberates	much	of	Italy	and	Switzerland	from	French	occupation.1799:	Coup	of	18	Brumaire	-	Napoleon's	coup	d'etat	brings	the	end	of	the	French	Revolution.1799:	Death	of	the	Qianlong	Emperor	after	60	years	of	rule	over	China.	His	favorite	official,	Heshen,	is	ordered	to	commit	suicide.1800:	On	1	January,	the	bankrupt	VOC	is	formally	dissolved	and	the	nationalized	Dutch	East	Indies	are	established.[31]Main	articles:	Timeline	of	historic	inventions
18th	century,	and	Timeline	of	scientific	discoveries	18th	centuryThe	spinning	jenny1709:	The	first	piano	was	built	by	Bartolomeo	Cristofori1711:	Tuning	fork	was	invented	by	John	Shore1712:	Steam	engine	invented	by	Thomas	Newcomen1714:	Mercury	thermometer	by	Daniel	Gabriel	Fahrenheit1717:	Diving	bell	was	successfully	tested	by	Edmond	Halley,	sustainable	to	a	depth	of	55ftc.	1730:	Octant	navigational	tool	was	developed	by	John	Hadley	in	England,	and	Thomas	Godfrey	in	America1733:	Flying	shuttle	invented	by	John	Kay1736:	Europeans
encountered	rubber	the	discovery	was	made	by	Charles	Marie	de	La	Condamine	while	on	expedition	in	South	America.	It	was	named	in	1770	by	Joseph	Priestleyc.	1740:	Modern	steel	was	developed	by	Benjamin	Huntsman1741:	Vitus	Bering	discovers	Alaska1745:	Leyden	jar	invented	by	Ewald	Georg	von	Kleist	was	the	first	electrical	capacitor1751:	Jacques	de	Vaucanson	perfects	the	first	precision	lathe1752:	Lightning	rod	invented	by	Benjamin	Franklin1753:	The	first	clock	to	be	built	in	the	New	World	(North	America)	was	invented	by	Benjamin
Banneker.1755:	The	tallest	wooden	Bodhisattva	statue	in	the	world	is	erected	at	Puning	Temple,	Chengde,	China.1764:	Spinning	jenny	created	by	James	Hargreaves	brought	on	the	Industrial	Revolution1765:	James	Watt	enhances	Newcomen's	steam	engine,	allowing	new	steel	technologies1761:	The	problem	of	longitude	was	finally	resolved	by	the	fourth	chronometer	of	John	Harrison1763:	Thomas	Bayes	publishes	first	version	of	Bayes'	theorem,	paving	the	way	for	Bayesian	probability17681779:	James	Cook	mapped	the	boundaries	of	the	Pacific	Ocean	and
discovered	many	Pacific	Islands1774:	Joseph	Priestley	discovers	"dephlogisticated	air",	oxygenThe	Chinese	Putuo	Zongcheng	Temple	of	Chengde,	completed	in	1771,	during	the	reign	of	the	Qianlong	Emperor.1775:	Joseph	Priestley's	first	synthesis	of	"phlogisticated	nitrous	air",	nitrous	oxide,	"laughing	gas"1776:	First	improved	steam	engines	installed	by	James	Watt1776:	Steamboat	invented	by	Claude	de	Jouffroy1777:	Circular	saw	invented	by	Samuel	Miller1779:	Photosynthesis	was	first	discovered	by	Jan	Ingenhousz1781:	William	Herschel	announces
discovery	of	Uranus1784:	Bifocals	invented	by	Benjamin	Franklin1784:	Argand	lamp	invented	by	Aim	Argand[32]1785:	Power	loom	invented	by	Edmund	Cartwright1785:	Automatic	flour	mill	invented	by	Oliver	Evans1786:	Threshing	machine	invented	by	Andrew	Meikle1787:	Jacques	Charles	discovers	Charles's	law1789:	Antoine	Lavoisier	discovers	the	law	of	conservation	of	mass,	the	basis	for	chemistry,	and	begins	modern	chemistry1798:	Edward	Jenner	publishes	a	treatise	about	smallpox	vaccination1798:	The	Lithographic	printing	process	invented	by	Alois
Senefelder[33]1799:	Rosetta	Stone	discovered	by	Napoleon's	troopsMain	articles:	18th	century	in	literature	and	18th	century	in	philosophy1703:	The	Love	Suicides	at	Sonezaki	by	Chikamatsu	first	performed17041717:	One	Thousand	and	One	Nights	translated	into	French	by	Antoine	Galland.	The	work	becomes	immensely	popular	throughout	Europe.1704:	A	Tale	of	a	Tub	by	Jonathan	Swift	first	published1712:	The	Rape	of	the	Lock	by	Alexander	Pope	(publication	of	first	version)1719:	Robinson	Crusoe	by	Daniel	Defoe1725:	The	New	Science	by	Giambattista
Vico1726:	Gulliver's	Travels	by	Jonathan	Swift1728:	The	Dunciad	by	Alexander	Pope	(publication	of	first	version)1744:	A	Little	Pretty	Pocket-Book	becomes	one	of	the	first	books	marketed	for	children1748:	Chushingura	(The	Treasury	of	Loyal	Retainers),	popular	Japanese	puppet	play,	composed1748:	Clarissa;	or,	The	History	of	a	Young	Lady	by	Samuel	Richardson1749:	The	History	of	Tom	Jones,	a	Foundling	by	Henry	Fielding1751:	Elegy	Written	in	a	Country	Churchyard	by	Thomas	Gray	published17511785:	The	French	Encyclopdie1755:	A	Dictionary	of	the
English	Language	by	Samuel	Johnson1758:	Arithmetika	Horvatzka	by	Mihalj	ilobod	Boli1759:	Candide	by	Voltaire1759:	The	Theory	of	Moral	Sentiments	by	Adam	Smith17591767:	Tristram	Shandy	by	Laurence	Sterne1762:	Emile:	or,	On	Education	by	Jean-Jacques	Rousseau1762:	The	Social	Contract,	Or	Principles	of	Political	Right	by	Jean-Jacques	Rousseau1774:	The	Sorrows	of	Young	Werther	by	Goethe	first	published1776:	Ugetsu	Monogatari	(Tales	of	Moonlight	and	Rain)	by	Ueda	Akinari1776:	The	Wealth	of	Nations,	foundation	of	the	modern	theory	of
economy,	was	published	by	Adam	Smith17761789:	The	History	of	the	Decline	and	Fall	of	the	Roman	Empire	was	published	by	Edward	Gibbon1779:	Amazing	Grace	published	by	John	Newton17791782:	Lives	of	the	Most	Eminent	English	Poets	by	Samuel	Johnson1781:	Critique	of	Pure	Reason	by	Immanuel	Kant	(publication	of	first	edition)1781:	The	Robbers	by	Friedrich	Schiller	first	published1782:	Les	Liaisons	dangereuses	by	Pierre	Choderlos	de	Laclos1786:	Poems,	Chiefly	in	the	Scottish	Dialect	by	Robert	Burns17871788:	The	Federalist	Papers	by	Alexander
Hamilton,	James	Madison,	and	John	Jay1788:	Critique	of	Practical	Reason	by	Immanuel	Kant1789:	Songs	of	Innocence	by	William	Blake1789:	The	Interesting	Narrative	of	the	Life	of	Olaudah	Equiano	by	Olaudah	Equiano1790:	Journey	from	St.	Petersburg	to	Moscow	by	Alexander	Radishchev1790:	Reflections	on	the	Revolution	in	France	by	Edmund	Burke1791:	Rights	of	Man	by	Thomas	Paine1792:	A	Vindication	of	the	Rights	of	Woman	by	Mary	Wollstonecraft1794:	Songs	of	Experience	by	William	Blake1798:	Lyrical	Ballads	by	William	Wordsworth	and	Samuel
Taylor	Coleridge1798:	An	Essay	on	the	Principle	of	Population	published	by	Thomas	Malthus(mid18th	century):	The	Dream	of	the	Red	Chamber	(authorship	attributed	to	Cao	Xueqin),	one	of	the	most	famous	Chinese	novels1711:	Rinaldo,	Handel's	first	opera	for	the	London	stage,	premiered1721:	Brandenburg	Concertos	by	J.S.	Bach1723:	The	Four	Seasons,	violin	concertos	by	Antonio	Vivaldi,	composed1724:	St	John	Passion	by	J.S.	Bach1727:	St	Matthew	Passion	composed	by	J.S.	Bach1727:	Zadok	the	Priest	is	composed	by	Handel	for	the	coronation	of	George
II	of	Great	Britain.	It	has	been	performed	at	every	subsequent	British	coronation.1733:	Hippolyte	et	Aricie,	first	opera	by	Jean-Philippe	Rameau1741:	Goldberg	Variations	for	harpsichord	published	by	Bach1742:	Messiah,	oratorio	by	Handel	premiered	in	Dublin1749:	Mass	in	B	minor	by	J.S.	Bach	assembled	in	current	form1751:	The	Art	of	Fugue	by	J.S.	Bach1762:	Orfeo	ed	Euridice,	first	"reform	opera"	by	Gluck,	performed	in	Vienna1786:	The	Marriage	of	Figaro,	opera	by	Mozart1787:	Don	Giovanni,	opera	by	Mozart1788:	Jupiter	Symphony	(Symphony	No.	41)
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Software	Rankings	Top-quality	software	is	key	to	becoming	a	successful	product	designer,	but	picking	one	can	be	daunting	with	so	many	options,	particularly	for	new	designers.	To	simplify	things,	weve	put	together	this	guide	...	Read	more	AutoCAD	is	a	staple	in	the	industry	and	has	been	around	since	the	dawn	of	CAD	(Computer-Aided	Design)	software.	Because	of	this,	AutoCAD	has	become	almost	synonymous	with	CAD	itself.	However,	AutoCAD	...	Read	more	Printed	circuit	boards	are	widely	used	by	electrical	engineers	in	a	whole	range	of	different	products
and	applications.	The	first	step	in	making	a	PCB	is	finding	the	best	PCB	design	software	...	Read	more	KIRI	Engine	is	one	of	the	best	free	iOS	and	Android	3D	scanning	apps	that	Ive	tested.	Overall,	I	found	it	very	easy	to	use,	it	has	generous	free	limits	(though	I	...	Read	more	3D	Software,	Rankings,	Software	Rankings	You	can	now	3D	scan	for	free	on	your	Android	or	iOS	smartphone,	and	get	surprisingly	good	quality	results!	All	phones	have	decent	enough	cameras	for	basic	photogrammetry,	and	the	newest	iPhones	...	Read	more	3D	Software,	Ender	3,	Guides,
Software	Guides	For	most	hobbyists,	the	best	Ender	3	firmware	will	be	the	standard	Creality	stock	firmware.	It	covers	all	your	basic	3D	printing	needs	and	will	keep	your	printer	running	smoothly.	But	if	...	Read	more	Guides,	3D	Printers,	3D	Software,	Ender	3,	Software	Guides	Though	the	Ender	3	V2	is	a	certified	classic	in	the	3D	printing	community,	its	limited	when	it	comes	to	the	stock	Creality	Marlin-based	firmware.	These	limitations	touch	on	both	the	software	...	Read	more	3D	Software,	Comparisons,	Software	Comparisons	Without	a	3D	slicer,	your	3D
printer	is	no	more	than	an	expensive	paperweight.	Slicer	software	bridges	the	gap	between	a	sleek	3D	model	and	the	G-Code	instructions	needed	to	bring	it	...	Read	more	Guides,	3D	Printers,	3D	Software,	Ender	3,	Software	Guides	Setting	Summary	for	Ender	3	Print	Speed	50-60	mm/s	for	PLA	and	ABS,	80	mm/s	or	higher	for	large	parts,	30	mm/s	for	flexibles	Hot	End	Temperature	200C	for	PLA,	210-250C	for	...	Read	more	Rigid	Ink,	3D	Software,	Guides,	Software	Guides	3D	printing	isnt	just	a	case	of	hitting	send	from	your	slicer	to	your	machine.	If	you	want	to
achieve	high-quality	3D	prints,	you	have	to	become	familiar	with	the	slicer	settings.	...	Read	more	Guides,	3D	Printers,	3D	Software,	Software	Guides	Among	the	options,	features,	and	settings	within	Cura	slicer	software,	one	of	the	most	exciting	for	leveling	up	your	prints	aesthetics	is	Spiralize	Outer	Contour,	commonly	called	Cura	Vase	Mode.	It	makes	...	Read	more	Rankings,	3D	Software,	Editors'	Picks,	Software	Rankings	There	are	now	hundreds	of	different	free	3D	modeling	software	tools	for	users	looking	to	create	their	own	3D	models	so	it	can	be	tricky	to
know	where	to	start.	3D	...	Read	more	Carl	Budd,	Engineering	Manager,	Moose	Toys	decrease	in	time	to	bring	a	product	to	market	with	one	CAD/CAM	solution.	per	design	launch	is	saved	by	companies	that	implement	cross-domain	collaborative,	revision	control,	and	concurrent	workflows.	Lifecycle	Insights	report	Konrad	Nerc,	Nerc	Precision	Engineering	Create	toolpaths	twice	as	quickly	and	start	machining	faster	with	your	team	Cut	costs	in	half	by	reducing	cycle	times	and	unnecessary	hours	spent.	Mario	Tousek,	Managing	Director,	tousek	Companies	that
streamline	access	to	PCB	and	mechanical	data	at	design	time	release	90%	of	products	on	time	67%	better	than	those	who	dont	have	access	to	the	same	data.	Companies	that	interconnect	manufacturing	and	electronics	design	meet	their	costs	and	reliability	goals	85%	more	than	their	competitors.	Lifecycle	Insights	report	Tyler	Berryman,	Product	Design	Engineer,	Brash	Turn	your	concepts	into	3D	models	4X	faster	when	compared	to	traditional	industrial	design	software.	Create	photo-realistic	renders	of	your	designs	up	to	75%	faster	to	expedite	stakeholder
buy-in.	Lifecycle	Insights	report	Steve	Milanoski,	Head	of	Advanced	Manufacturing,	Romar	Engineering	Investigate	upwards	of	100	3D	design	iterations	in	the	amount	of	time	it	would	traditionally	take	to	complete	one.	Design,	engineer,	and	manufacture	a	product	in	one	day	instead	of	a	week.	Lifecycle	Insights	report	
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