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Enterprise	application	developers	(e.g.,	reservation	systems,	supply	chain	programs,	financial	systems,	etc.)	face	a	unique	set	of	challenges,	different	from	those	faced	by	their	desktop	system	and	embedded	system	peers.	For	this	reason,	entrepreneurs	must	discover	their	own	solutions.	In	this	new	book,	the	noteable	software	engineering	expert
Martin	Fowler	turns	his	attention	to	the	development	of	business	applications.	It	helps	professionals	understand	the	complex,	but	critical,	aspects	of	architecture.	Although	architecture	is	important	for	all	application	development,	it	is	©	critical	to	the	success	of	a	company	project,	where	issues	such	as	performance	and	multi-user	access	are	key.	The
book	presents	patterns	(proven	solutions	for	recurring	problems)	in	the	enterprise	architecture,	and	the	context	provided	by	the	author	allows	the	reader	to	make	the	right	choices	when	faced	with	a	difficult	design	decision.	Design	Patterns	is	©	a	modern	classic	in	object-oriented	development	literature,	offering	timely	and	elegant	solutions	for
common	problems	in	software	design.	Describes	options	for	managing	the	creation	of	objects,	composing	objects	in	larger	structures,	and	coordinating	the	flow	of	control	between	objects.	The	book	provides	numerous	examples	in	which	the	use	of	composition	instead	of	hero	can	improve	the	reuse	and	flexibility	of	the	code.	Note,	however,	that	it	is
not	©	a	tutorial,	but	a	tutorial	that	you	can	use	to	find	an	object-oriented	design	pattern	that	is	©	appropriate	for	the	needs	of	your	particular	application,	a	team	for	virtuous	programmers	who	appreciate	(or	require)	consistent,	well-designed	object-oriented	designs.	This	book	is	©	an	introduction	to	object-oriented	technology	or	design.	Many	books
already	do	a	good	job...	This	©	not	an	advanced	©	treaty.	It's	a	book	Design	patterns	that	describe	simple	and	elegant	solutions	for	specific	problems	in	object-oriented	software	design	...	Once	you	understand	Understand	Design	patterns	and	having	had	an	"Aha!"	(and	not	just	a	"huh?"	experience	with	them,	you	will	never	think	about	object-oriented
design	in	the	same	way.	You'll	have	an	idea	©	projects	that	can	make	their	own	projects	more	flexible,	modular,	reusable	and	comprehensible;	©	So	you're	interested	in	object-oriented	technology	in	the	first	place,	right?	From	the	Eastern	Prefecture	©	One	of	the	best	books	written	and	wonderfully	insightful	I've	read	in	a	long	time...	This	book
establishes	the	legitimacy	of	the	patterns	in	the	best	way:	not	by	argument,	but	for	example.	C++	Reporting	This	book	is	not	©	an	introduction	to	object-oriented	technology	or	design.	Many	books	already	do	a	good	job.	This	book	assumes	that	you	©	reasonably	proficient	in	at	least	one	object-oriented	programming	language,	and	you	should	have
some	object-oriented	design	experience	as	well.	©	m.	You	definitely	should	not	have	to	run	to	the	nearest	dictionary	at	the	time	we	mention	"types"	and	"polymorphism",	or	"interface"	in	opposition	to	"implementation".	On	the	other	hand,	this	too	©	m	not	©	a	treaty	t	©	Advanced	technique.	It	is	a	book	of	design	standards	that	describes	simple	and
elegant	solutions	to	particular	problems	in	object-oriented	software	design.	Design	patterns	capture	solutions	that	have	developed	and	evolved	over	time.	Therefore,	they	are	not	the	people	of	the	project	They	reflect	incalculable	redesign	and	recoverable	as	developers	have	fought	for	greater	reuse	and	flexibility	in	their	software.	The	design	patterns
capture	these	form-to-form	solutions	succinctly	and	easily	applied.	Design	standards	do	not	require	unusual	language	resources	or	incredible	programming	tricks	with	which	to	surprise	your	friends	and	managers.	All	can	be	implemented	in	object-oriented	standard	languages,	although	they	may	have	a	little	more	work	than	ad	hoc	solutions.	But	the
extra	effort	pays	dividends	in	greater	flexibility	and	reuse.	Once	you	understand	the	design	patterns	and	have	had	an	"Aha!"	(and	not	just	one	experience	with	them,	you	will	never	think	about	object-oriented	design	in	the	same	way.	You'll	have	insights	that	can	make	your	own	projects	more	flexible,	modular,	reusable	and	understandable	–	and	©
that's	why	you're	interested	in	object-oriented	technology	in	the	first	place,	right?	A	word	of	warning	and	encouragement:	Don't	worry	if	you	don't	understand	this	book	completely	at	first	reading.	We	didn't	notice	everything	in	the	first	writing!	Remember	that	this	is	not	©	book	to	read	once	and	put	on	a	shelf.	We	hope	you	will	repeatedly	submit	to
this	for	design	insights	and	inspiration.	This	book	had	a	long	pregnancy.	It	has	seen	four	countries,	three	of	the	marriages	of	their	authors,	and	the	birth	of	two	(not	related)	children.	Many	people	played	a	role	in	their	development.	Special	thanks	are	due	Bruce	Andersen,	Kent	Beck,	and	Andre	Weinand	for	their	inspiration	and	advice.	We	also	©
thank	those	who	reviewed	the	drafts	of	the	manuscript:	Roger	Bielefeld,	Grady	Booch,	Tom	Cargill,	Marshall	Cline,	Ralph	Hyre,	Brian	Kernighan,	Thomas	Laliberty,	Mark	Lorenz,	Arthur	Riel,	Doug	Schmidt,	Clovis	Tondo,	Steve	Vinoski	and	Rebecca	Wirfs-Brock.	We	©	also	grateful	to	Addison-Wesley's	team	for	their	help	and	patience:	Kate	Habib,
Tiffany	Moore,	Lisa	Raffaele,	Pradeepa	Siva	and	John	Wait.	Special	thanks	to	Carl	Kessler,	Danny	Sabbah	and	Mark	Wegman	at	IBM	Research	for	their	unwavering	support	for	this	work.	Lastbut	certainly	not	least,	we	thank	everyone	on	the	Internet	and	points	besides	those	who	comment©ed	on	the	trends	of	the	standard,	offered	encouraging	words,
and	told	us	that	what	we	are	doing	was	worth	it.	These	people	include,	but	are	not	limited	to	Ran	Alexander,	Jon	Avotins,	Steve	Berczuk,	Julian	Berdych,	Matthias	Bohlen,	John	Brant,	Allan	Clarke,	Paul	Chisholm,	Jens	Coldewey,	Dave	Collins,	Jim	Coplien,	Don	Dwiggins,	Gabriele	Elia,	Doug	Felt,	Brian	Foote,	Denis	Fortin,	Ward	Hermann	Huenferi	Islam
Lea,	Dan	Laliberte,	James	Long,	Ann	Louise	Luu,	Pondi	Madhavan,	Brian	Marick,	Robert	Martin,	Dave	Mccomb,	Carl	McConnell,	Christine	Mingins,	Hanspeter	Mossenbock,	Eric	Newton,	Marianne	Ozcan,	Roxsan	Payette,	Larry	Podmolik,	George	Radin,	Sita	Ramakrishnan	,	Russ	Ramirez,	Dirk	Riehle,	Bryan	Rosenburg,	Aamod	Sane,	Duri	Schmidt,
Robert	Seidl,	Xin	Shu,	and	Bill	Walker.	We	appreciate	comments	on	it,	whether	christians	to	our	examples,	references	and	uses	that	have	escaped	us,	either	design	patterns	that	we	should	have	included.	You	can	write	to	deal	with	Addison-Wesley,	or	send	electronic	mail	to	design-patterns@cs.uiuc.	Also	one	can	get	a	copy	of	the	code	in	the	sample
code	section	sending	the	message	"Send	Design	Pattern	Source"	for	design-patterns-source@cs.uiuc.mountain	View,	California	-	Egmontreal,	Quebec	-	HR	Urbana,	Illinois	-	Rjhawthorne,	New	York	-	JVAugust	1994	0201633612p04062001	Capturing	a	wide	expertise	on	object-oriented	software	design,	four	top	designers	have	a	single	and	succincted
catallog	for	design	problems	that	occur	normally	.	Previously	without	documents,	these	23	patterns	allow	designers	to	create	more	flexible,	elegant	designs,	and	finally	reusable	designs	without	having	to	rediscover	their	own	design	solutions.	The	authors	begin	by	describing	what	are	patterns	and	how	can	it	help	design	software	oriented.	They	then
be	named,	explain,	evaluate	and	systematically	evaluate	and	catalog	the	applicants	in	object-oriented	systems.	With	Design	Patterns	as	your	guide,	you	will	learn	how	these	important	patterns	fit	into	the	software	development	process,	and	how	you	can	take	advantage	of	them	to	solve	your	own	design	problems	in	the	most	efficient	way.	Each	pattern
describes	the	circumstances	in	which	it	is	applied,	when	it	can	be	applied	taking	into	account	other	constraints	of	conception,	and	the	consequences	and	to	use	the	pattern	within	a	larger	drawing.	All	standards	are	compiled	from	real	systems	and	are	based	on	real-world	examples.	Each	pattern	also	includes	code	that	demonstrates	how	it	can	be
implemented	in	object-oriented	programming	languages	such	as	C++	or	Smalltalk.	0201633612B07092001	Dr.	Erich	Gamma	is	technical	director	at	the	Software	Technology	Center	of	Object	Technology	International	in	Zurich,	Switzerland.	Dr.	Richard	Helm	is	a	member	of	the	Object	Technology	Practice	Group	at	the	IBM	Consulting	Group	in
Sydney,	Australia.	Dr.	Ralph	Johnson	is	a	faculty	member	of	the	University	of	Illinois	at	the	Department	of	Informatics	at	Urbana-Champaign's.	John	Vlissides	is	a	member	of	the	research	staff	at	the	IBM	T.	J.	Watson	Research	Centre	in	Hawthorne,	New	York.	He	has	practiced	object-oriented	technology	for	over	a	decade	as	a	designer,	implementer,
researcher,	lecturer	and	consultant.	In	addition	to	co-author	of	the	book	Pattern	Design	Patterns:	Elements	of	Reusable	Object-Oriented	Software,	is	co-editor	of	the	book	Pattern	Languages	of	Program	Design	2	(both	Addison-Wesley).	He	and	the	other	Design	Patterns	co-authors	are	awarded	the	Dr.	Dobb's	Journal	Excellence	in	Programming	award
Award	1998.	0201633612AB09122003	PREFACE	This	book	is	not	an	introduction	to	object-oriented	technology	or	design.	Many	books	already	do	a	good	job	of	that.	This	book	is	based	on	the	principle	that	it	is	reasonably	proficient	in	at	least	an	object-oriented	programming	language,	and	must	also	have	some	experience	in	object-oriented	design.	It
should	definitely	not	have	to	rush	to	the	nearest	dictionary	at	the	time	we	mention	"types"	and	"polymorphism",	or	"interface"	in	opposition	to	"implementation"	of	inheritance.	On	the	other	hand,	this	is	also	not	an	advanced	technical	treaty.	It	is	a	drawing	pattern	book	that	describes	simple	and	elegant	solutions	for	specific	problems	of	drawingobject
oriented.	The	design	patterns	capture	the	solutions	that	have	developed	and	evolved	over	time.	Therefore,	they	are	not	Draws	people	They	reflect	incalculable	redesign	and	recoding	as	developers	have	struggled	for	greater	reuse	and	flexibility	in	their	software.	Design	options	capture	these	succinct	and	easily	applied	form	solu§es.	Design	patterns
don't	require	unusual	language	features	or	amazing	programming	tricks	with	which	to	surprise	your	friends	and	managers.	All	can	be	implemented	in	standard	object-oriented	languages,	although	they	may	have	a	little	more	work	than	ad	hoc	solutions.	But	the	extra	effort	invariably	pays	dividends	in	greater	flexibility	and	reuse.	Once	you	understand
the	design	options	and	have	had	an	"Aha!"	(and	not	just	a	"Huh?")	experience	with	them,	you	will	never	think	about	object-oriented	design	in	the	same	way.	You'll	have	insights	that	can	make	your	own	projects	more	flexible,	modular,	reusable	and	understandable	--	yes©	why	you're	interested	in	object-oriented	technology	in	the	first	place,	right?	A
word	of	warning	and	encouragement:	Don't	worry	if	you	don't	understand	this	book	completely	at	first	reading.	We	don't	understand	everything	in	the	first	writing!	Remember	that	this	is	not	©	book	to	read	once	and	put	on	a	shelf.	We	hope	you'll	see	yourself	referring	to	it	several	times	for	project	insights	and	inspiration.	This	book	had	a	long	geon.
She	has	seen	four	countries,	three	of	their	marriages	of	authors,	and	the	birth	of	two	children	(not	related).	Many	people	played	a	role	in	their	development.	Special	thanks	are	due	Bruce	Andersen,	Kent	Beck,	and	Andre	Weinand	for	their	inspiration	and	advice.	We	also	thank	©m	who	reviewed	drafts	of	the	manuscript:	Roger	Bielefeld,	Grady	Booch,
Tom	Cargill,	Marshall	Cline,	Ralph	Hyre,	Brian	Kernighan,	Thomas	Laliberty,	Mark	Lorenz,	Arthur	Riel,	Doug	Schmidt,	Clovis	Tondo,	Steve	Vinoski	and	Rebecca	Wirfs-Brock.	We	are	©	grateful	to	the	team	of	for	her	help	and	patience:	Kate	Habib,	Tiffany	Moore,	Lisa	Raffaele,	Pradeepa	Siva	and	John	Wait.	Special	thanks	to	Kessler,	Danny	Sabbah,	e
Mark	Wegman	da	IBM	Research	pelo	seu	apoio	incondicional	a	este	trabalho.	Por	Ãºltimo,	mas	certamente	nÃ£o	menos	importante,	agradecemos	a	todos	na	Internet	e	aos	pontos	para	alÃ©m	daqueles	que	comentaram	as	versÃµes	dos	padrÃµes,	ofereceram-nos	palavras	encorajadoras,	e	disseram-nos	que	o	que	estÃ¡vamos	a	fazer	valia	a	pena.	These
people	include	but	are	not	limited	to	Ran	Alexander,	Jon	Avotins,	Steve	Berczuk,	Julian	Berdych,	Matthias	Bohlen,	John	Brant,	Allan	Clarke,	Paul	Chisholm,	Jens	Coldewey,	Dave	Collins,	Jim	Coplien,	Don	Dwiggins,	Gabriele	Elia,	Doug	Felt,	Brian	Foote,	Denis	Fortin,	Ward	Harold,	Hermann	Hueni,	Nayeem	Islam,	Bikramjit	Kalra,	Paul	Keefer,	Thomas
Kofler,	Doug	Lea,	Dan	LaLiberte,	James	Long,	Ann	Louise	Luu,	Pundi	Madhavan,	Brian	Marick,	Robert	Martin,	Dave	McComb,	Carl	McConnell,	Christine	Mingins,	Hanspeter	Mossenbock,	Eric	Newton,	Marianne	Ozcan,	Roxsan	Payette,	Larry	Podmolik,	George	Radin,	Sita	Ramakrishnan,	Russ	Ramirez,	Dirk	Riehle,	Bryan	Rosenburg,	Aamod	Sane,	Duri
Schmidt,	Robert	Seidl,	Xin	Shu,	and	Bill	Walker.	NÃ£o	consideramos	esta	colecÃ§Ã£o	de	padrÃµes	de	design	completa	e	estÃ¡tica;	Ã©	mais	um	registo	do	nosso	pensamento	actual	sobre	design.	Agradecemos	comentÃ¡rios	sobre	ela,	quer	sejam	crÃ​ticas	aos	nossos	exemplos,	referÃªncias	e	usos	conhecidos	que	nos	escaparam,	quer	padrÃµes	de
design	que	deverÃ​amos	ter	incluÃ​do.	Pode	escrever-nos	sobre	Addison-Wesley,	ou	enviar	correio	electrÃ³nico	para	design-patterns@cs.uiuc.edu.	TambÃ©m	pode	obter	cÃ³pia	do	cÃ³digo	nas	secÃ§Ãµes	de	CÃ³digo	de	Amostra	enviando	a	mensagem	"send	design	pattern	source"	para	design-patterns-source@cs.uiuc.edu.Mountain	View,	California	-
E.G.Montreal,	Quebec	-	R.H.Urbana,	Illinois	-	R.J.Hawthorne,	New	York	-	J.V.August	1994	Este	livro	nÃ£o	Ã©	uma	introduÃ§Ã£o	Ã		tecnologia	ou	design	orientado	para	objectos.	Muitos	livros	jÃ¡	fazem	um	bom	trabalho	disso.	Este	livro	parte	do	princÃ​pio	de	que	Ã©	razoavelmente	proficiente	em	pelo	menos	uma	linguagem	de	programaÃ§Ã£o	for
objects,	and	also	©	m	should	have	some	experience	in	object-oriented	design.	Definitely	shouldn't	have	we	rush	to	the	next	most	close	the	moment	we	mention	"types"	and	"polymorphism",	or	"interface"	in	oposition	to	the	"implementation"	of	heranity.	Drawing	options	capture	soluã§aes	that	have	developed	and	evolved	over	time.	Design	options
capture	these	solutions	in	a	succinct	and	easy	way	to	apply.	Design	standards	don't	require	either	unusual	language	features	or	amazing	programming	tricks	with	which	to	surprise	your	friends	and	managers.	All	can	be	implemented	in	standard	object-oriented	language,	although	they	may	require	a	little	more	work	than	ad	hoc	solutions.	But	the	extra
effort	invariably	pays	dividends	in	greater	flexibility	and	reusability.	Once	understood	the	design	options	and	after	having	had	an	"Aha!	(and	not	just	a	"Huh?")	experience	with	them,	you	will	never	think	about	object-oriented	design	in	the	same	way.	You'll	have	knowledge	that	can	make	your	own	designs	more	flexible,	modular,	reusable	and
understandable	-	and	©	why	you're	interested	in	object-oriented	technology	in	the	first	place,	right?	A	word	of	warning	and	encouragement:	Don't	worry	if	you	don't	fully	understand	this	book	at	first	reading.	We	don't	understand	everything	in	the	first	writing!	Remember	that	this	is	not	©	book	to	read	once	and	put	on	a	shelf.	We	hope	you	will	refer	to
it	again	and	again	to	get	design	and	inspiration	ideas.	This	book	has	had	a	long	time.	He	saw	four	countries,	three	of	the	marriages	of	their	authors,	and	the	birth	of	two	descendants	(not	related).	Many	people	played	a	role	in	their	development.	Special	thanks	to	Bruce	Andersen,	Kent	Beck,	and	Andre	Weinand	for	their	inspiration	and	We	also	thank
those	who	reviewed	the	drafts	of	the	manuscript:	roger	bielefeld,	grady	booch,	tom	cargill,	marshall	cline,	ralph	hyre,	brian	kernighan,	thomas	laliberty,	mark	lorenz,	arthur	riel,	doug	schmidt,	clovis	tondo,	steve	vinoski,	and	rebecca	Wirfs-Brock.	We	are	also	grateful	to	the	Addison-Wesley	team	for	their	help	and	patience:	kate	habib,	tiffany	moore,
lisa	raffaele,	pradeepa	siva,	and	john	wait.	special	thanks	to	carl	kessler,	danny	sabbah,	and	mark	wegman	from	ibm	research	for	their	unconditional	support	to	this	work.	Last	but	certainly	not	least,	we	thank	everyone	on	the	internet	and	points	beyond	those	who	commented	on	the	versions	of	the	standards,	offered	encouraging	words,	and	told	us
that	what	we	were	doing	was	worth	it.	:	:	:	:	:	:	:	:	:	:	:	:	:	:	:	:	:	:	:	:	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	We	don't	consider	this	collection	of	design	patterns	complete	and	static;	it's	more	a	recording	of	our	current	thoughts	on	design.	We	thank	you	for
comments	on	it,	whether	they	are	critical	to	our	examples,	references	and	the	known	ones	that	have	escaped	us,	or	design	patterns	that	we	should	have	included.	can	write	us	about	Addison-Wesley,	u	send	e-mail	to	design-patterns@cs.uiuc.edu.	can	also	get	copy	of	the	code	in	the	sample	code	sectionsThe	message	"Send	Design	Pattern	Source"	to
See,	California	-E.G.Montreal,	Quebec-R.H.Urbana,	Illinois	-R.J.Hawthorne,	New	York	-J.V.August	1994	0201633612P04062001	0201633612P04062001
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