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Unified	Modeling	Language	(UML)	is	a	general-purpose	modeling	language.	The	main	aim	of	UML	is	to	define	a	standard	way	to	visualize	the	way	a	system	has	been	designed.	It	is	quite	similar	to	blueprints	used	in	other	fields	of	engineering.	UML	is	not	a	programming	language,	it	is	rather	a	visual	language.	1.	What	is	UML?	Unified	Modeling
Language	(UML)	is	a	standardized	visual	modeling	language	that	is	a	versatile,	flexible,	and	user-friendly	method	for	visualizing	a	system's	design.	Software	system	artifacts	can	be	specified,	visualized,	built,	and	documented	with	the	use	of	UML.	We	use	UML	diagrams	to	show	the	behavior	and	structure	of	a	system.	UML	helps	software	engineers,
businessmen,	and	system	architects	with	modeling,	design,	and	analysis.	The	International	Organization	for	Standardization	(ISO)	published	UML	as	an	approved	standard	in	2005.	UML	has	been	revised	over	the	years	and	is	reviewed	periodically.	2.	Why	do	we	need	UML?	We	need	UML	(Unified	Modeling	Language)	to	visually	represent	and
communicate	complex	system	designs,	facilitating	better	understanding	and	collaboration	among	stakeholders.	Below	is	why	we	need	UML:Complex	applications	need	collaboration	and	planning	from	multiple	teams	and	hence	require	a	clear	and	concise	way	to	communicate	amongst	them.	Businessmen	do	not	understand	code.	So	UML	becomes
essential	to	communicate	with	non-programmers	about	essential	requirements,	functionalities,	and	processes	of	the	system.	A	lot	of	time	is	saved	down	the	line	when	teams	can	visualize	processes,	user	interactions,	and	the	static	structure	of	the	system.	3.	Types	of	UML	Diagrams	UML	is	linked	with	object-oriented	design	and	analysis.	UML	makes
use	of	elements	and	forms	associations	between	them	to	form	diagrams.	Diagrams	in	UML	can	be	broadly	classified	as:	4.	Structural	UML	Diagrams	Structural	UML	diagrams	are	visual	representations	that	depict	the	static	aspects	of	a	system,	including	its	classes,	objects,	components,	and	their	relationships,	providing	a	clear	view	of	the	system's
architecture.	Structural	UML	diagrams	include	the	following	types:4.1.	Class	Diagram	The	most	widely	use	UML	diagram	is	the	class	diagram.	It	is	the	building	block	of	all	object	oriented	software	systems.	We	use	class	diagrams	to	depict	the	static	structure	of	a	system	by	showing	system's	classes,	their	methods	and	attributes.	Class	diagrams	also
help	us	identify	relationship	between	different	classes	or	objects.	Class	Diagram4.2.	Composite	Structure	Diagram	We	use	composite	structure	diagrams	to	represent	the	internal	structure	of	a	class	and	its	interaction	points	with	other	parts	of	the	system.	A	composite	structure	diagram	represents	relationship	between	parts	and	their	configuration
which	determine	how	the	classifier	(class,	a	component,	or	a	deployment	node)	behaves.	They	represent	internal	structure	of	a	structured	classifier	making	the	use	of	parts,	ports,	and	connectors.	We	can	also	model	collaborations	using	composite	structure	diagrams.	They	are	similar	to	class	diagrams	except	they	represent	individual	parts	in	detail	as
compared	to	the	entire	class.	4.3.	Object	Diagram	An	Object	Diagram	can	be	referred	to	as	a	screenshot	of	the	instances	in	a	system	and	the	relationship	that	exists	between	them.	Since	object	diagrams	depict	behaviour	when	objects	have	been	instantiated,	we	are	able	to	study	the	behaviour	of	the	system	at	a	particular	instant.	An	object	diagram	is
similar	to	a	class	diagram	except	it	shows	the	instances	of	classes	in	the	system.	We	depict	actual	classifiers	and	their	relationships	making	the	use	of	class	diagrams.	On	the	other	hand,	an	Object	Diagram	represents	specific	instances	of	classes	and	relationships	between	them	at	a	point	of	time.	Object	Diagram4.4.	Component	Diagram	Component
diagrams	are	used	to	represent	how	the	physical	components	in	a	system	have	been	organized.	We	use	them	for	modelling	implementation	details.	Component	Diagrams	depict	the	structural	relationship	between	software	system	elements	and	help	us	in	understanding	if	functional	requirements	have	been	covered	by	planned	development.	Component
Diagrams	become	essential	to	use	when	we	design	and	build	complex	systems.	Interfaces	are	used	by	components	of	the	system	to	communicate	with	each	other.	Component	Diagram4.5.	Deployment	Diagram	Deployment	Diagrams	are	used	to	represent	system	hardware	and	its	software.	It	tells	us	what	hardware	components	exist	and	what	software
components	run	on	them.	We	illustrate	system	architecture	as	distribution	of	software	artifacts	over	distributed	targets.	An	artifact	is	the	information	that	is	generated	by	system	software.	They	are	primarily	used	when	a	software	is	being	used,	distributed	or	deployed	over	multiple	machines	with	different	configurations.	Deployement	Diagram	4.6.
Package	Diagram	We	use	Package	Diagrams	to	depict	how	packages	and	their	elements	have	been	organized.	A	package	diagram	simply	shows	us	the	dependencies	between	different	packages	and	internal	composition	of	packages.	Packages	help	us	to	organise	UML	diagrams	into	meaningful	groups	and	make	the	diagram	easy	to	understand.	They
are	primarily	used	to	organise	class	and	use	case	diagrams.	Package	Diagram5.	Behavioral	UML	Diagrams	Behavioral	UML	diagrams	are	visual	representations	that	depict	the	dynamic	aspects	of	a	system,	illustrating	how	objects	interact	and	behave	over	time	in	response	to	events.5.1.	State	Machine	Diagrams	A	state	diagram	is	used	to	represent	the
condition	of	the	system	or	part	of	the	system	at	finite	instances	of	time.	It’s	a	behavioral	diagram	and	it	represents	the	behavior	using	finite	state	transitions.	State	diagrams	are	also	referred	to	as	State	machines	and	State-chart	Diagrams	These	terms	are	often	used	interchangeably.	So	simply,	a	state	diagram	is	used	to	model	the	dynamic	behavior	of
a	class	in	response	to	time	and	changing	external	stimuli.	State	Machine	Diagram5.2.	Activity	Diagrams	We	use	Activity	Diagrams	to	illustrate	the	flow	of	control	in	a	system.	We	can	also	use	an	activity	diagram	to	refer	to	the	steps	involved	in	the	execution	of	a	use	case.	We	model	sequential	and	concurrent	activities	using	activity	diagrams.	So,	we
basically	depict	workflows	visually	using	an	activity	diagram.	An	activity	diagram	focuses	on	condition	of	flow	and	the	sequence	in	which	it	happens.	We	describe	or	depict	what	causes	a	particular	event	using	an	activity	diagram.	Activity	Diagram5.3.	Use	Case	Diagrams	Use	Case	Diagrams	are	used	to	depict	the	functionality	of	a	system	or	a	part	of	a
system.	They	are	widely	used	to	illustrate	the	functional	requirements	of	the	system	and	its	interaction	with	external	agents(actors).	A	use	case	is	basically	a	diagram	representing	different	scenarios	where	the	system	can	be	used.	A	use	case	diagram	gives	us	a	high	level	view	of	what	the	system	or	a	part	of	the	system	does	without	going	into
implementation	details.	'	5.4.	Sequence	Diagram	A	sequence	diagram	simply	depicts	interaction	between	objects	in	a	sequential	order	i.e.	the	order	in	which	these	interactions	take	place.	We	can	also	use	the	terms	event	diagrams	or	event	scenarios	to	refer	to	a	sequence	diagram.	Sequence	diagrams	describe	how	and	in	what	order	the	objects	in	a
system	function.	These	diagrams	are	widely	used	by	businessmen	and	software	developers	to	document	and	understand	requirements	for	new	and	existing	systems.	Sequence	Diagram5.5.	Communication	Diagram	A	Communication	Diagram	(known	as	Collaboration	Diagram	in	UML	1.x)	is	used	to	show	sequenced	messages	exchanged	between
objects.	A	communication	diagram	focuses	primarily	on	objects	and	their	relationships.	We	can	represent	similar	information	using	Sequence	diagrams,	however	communication	diagrams	represent	objects	and	links	in	a	free	form.	Communication	Diagram	5.6.	Timing	Diagram	Timing	Diagram	are	a	special	form	of	Sequence	diagrams	which	are	used
to	depict	the	behavior	of	objects	over	a	time	frame.	We	use	them	to	show	time	and	duration	constraints	which	govern	changes	in	states	and	behavior	of	objects.	5.7.	Interaction	Overview	Diagram	An	Interaction	Overview	Diagram	(IOD)	is	a	type	of	UML	(Unified	Modeling	Language)	diagram	that	illustrates	the	flow	of	interactions	between	various
elements	in	a	system	or	process.	It	provides	a	high-level	overview	of	how	interactions	occur,	including	the	sequence	of	actions,	decisions,	and	interactions	between	different	components	or	objects.Interaction	Overview	Diagram6.	Object-Oriented	Concepts	Used	in	UML	Diagrams	Examples	of	object-oriented	concepts	in	UML	diagrams	include	classes,
objects,	inheritance,	abstraction,	encapsulation,	and	polymorphism.	These	concepts	improve	modularity	and	clarity	by	offering	an	orderly	way	to	show	complex	systems.	Class:	An	object's	structure	and	behavior	are	defined	by	its	class,	which	serves	as	a	blueprint.	Objects:	We	may	divide	complex	systems	into	smaller,	more	manageable	components	by
using	objects.	Because	of	its	modularity,	we	can	concentrate	on	easily	understood	components	and	develop	the	system	gradually.	Inheritance:	Child	classes	can	inherit	the	characteristics	and	functions	of	their	parent	classes.	Abstraction:	The	main	characteristics	of	a	system	or	object	are	highlighted	in	UML	abstraction,	while	extraneous	details	are
ignored.	Stakeholder	communication	and	understanding	are	improved	by	this	simplification.	Encapsulation:	Encapsulation	is	the	process	of	integrating	data	and	restricting	external	access	in	order	to	maintain	the	integrity	of	the	data.	Polymorphism:	Flexibility	in	their	use	is	made	possible	by	polymorphism,	the	capacity	of	functions	or	entities	to	take
on	multiple	forms.	6.1.	Additions	in	UML	2.0	Software	development	methodologies	like	agile	have	been	incorporated	and	scope	of	original	UML	specification	has	been	broadened.	Originally	UML	specified	9	diagrams.	UML	2.x	has	increased	the	number	of	diagrams	from	9	to	13.	The	four	diagrams	that	were	added	are	:	timing	diagram,	communication
diagram,	interaction	overview	diagram	and	composite	structure	diagram.	UML	2.x	renamed	statechart	diagrams	to	state	machine	diagrams.	UML	2.x	added	the	ability	to	decompose	software	system	into	components	and	sub-components.	There	are	several	tools	available	for	creating	Unified	Modeling	Language	(UML)	diagrams,	which	are	commonly
used	in	software	development	to	visually	represent	system	architecture,	design,	and	implementation.	Here	are	some	popular	UML	diagram	creating	tools:	Lucidchart:	Lucidchart	is	a	web-based	diagramming	tool	that	supports	UML	diagrams.	It's	user-friendly	and	collaborative,	allowing	multiple	users	to	work	on	diagrams	in	real-time.	Draw.io:	Draw.io
is	a	free,	web-based	diagramming	tool	that	supports	various	diagram	types,	including	UML.	It	integrates	with	various	cloud	storage	services	and	can	be	used	offline.	Visual	Paradigm:	Visual	Paradigm	provides	a	comprehensive	suite	of	tools	for	software	development,	including	UML	diagramming.	It	offers	both	online	and	desktop	versions	and	supports
a	wide	range	of	UML	diagrams.	StarUML:	StarUML	is	an	open-source	UML	modeling	tool	with	a	user-friendly	interface.	It	supports	the	standard	UML	2.x	diagrams	and	allows	users	to	customize	and	extend	its	functionality	through	plugins.	8.	Steps	to	create	UML	Diagrams	Creating	Unified	Modeling	Language	(UML)	diagrams	involves	a	systematic
process	that	typically	includes	the	following	steps:	Step	1:	Identify	the	Purpose:	Decide	on	the	objective	for	which	the	UML	diagram	is	being	made.	Among	the	many	applications	for	the	many	types	of	UML	diagrams	are	requirements	collection,	system	architecture	development,	and	class	relationship	documentation.	Step	2:	Identify	Elements	and
Relationships:	Choose	which	crucial	elements—classes,	objects,	use	cases,	etc.—should	be	included	in	the	diagram,	along	with	their	relationships.	Step	3:	Select	the	Appropriate	UML	Diagram	Type:	Select	the	type	of	UML	diagram	that	best	suits	your	modeling	requirements.	Class	diagrams,	use	case	diagrams,	sequence	diagrams,	activity	diagrams,
and	more	are	examples	of	common	forms.	Step	4:	Create	a	Rough	Sketch:	A	basic	sketch	on	paper	or	a	whiteboard	can	be	useful	before	utilizing	a	UML	modeling	tool.	This	can	assist	you	in	seeing	how	the	elements	are	arranged	and	related	to	one	another.	Step	5:	Choose	a	UML	Modeling	Tool:	Choose	a	UML	modeling	tool	based	on	your	needs.
Numerous	offline	and	online	applications	are	available	with	features	for	making	and	modifying	UML	diagrams.	Step	6:	Create	the	Diagram:	Create	a	new	project	or	diagram	using	the	UML	modeling	tool	of	your	choice.	Start	by	adding	components	to	the	diagram,	such	as	actors,	classes,	and	use	cases,	and	then	link	them	together	with	the	proper
relationships,	such	as	dependencies	and	associations.	Step	7:	Define	Element	Properties:	Give	each	diagram	element	the	appropriate	qualities	and	attributes.	Use	case	specifics,	class	characteristics	and	methods,	and	any	other	information	unique	to	the	diagram	type	may	be	included.	Step	8:	Add	Annotations	and	Comments:	By	using	annotations,
remarks,	and	clarifying	notes,	you	can	improve	the	diagram's	readability.	Step	9:	Validate	and	Review:	Check	the	diagram	for	completeness	and	accuracy.	Make	that	the	elements,	limitations,	and	linkages	appropriately	depict	the	system	or	process	that	is	intended.	Step	10:	Refine	and	Iterate:	Refine	the	diagram	based	on	feedback	and	additional
insights.	UML	diagrams	are	often	created	iteratively	as	the	understanding	of	the	system	evolves.	Note:	Remember	that	the	specific	steps	may	vary	based	on	the	UML	diagram	type	and	the	tool	you	are	using.	9.	UML	Diagrams	Best	Practices	System	design	can	be	visually	represented	and	documented	with	the	help	of	the	Unified	Modeling	Language
(UML).	Best	practices	must	be	followed	in	order	to	produce	UML	diagrams	that	are	both	useful	and	significant.	UML	best	practices	include	the	following:	Understand	the	Audience:	Consider	who	will	view	your	UML	diagrams	as	you	create	them.	Whether	your	audience	consists	of	developers,	architects,	or	stakeholders,	make	sure	the	type	and	degree
of	detail	of	the	diagram	meet	their	needs.	Keep	Diagrams	Simple	and	Focused:	Make	sure	your	diagrams	are	as	simple	as	possible.	Each	one	need	to	draw	attention	to	a	certain	aspect	of	the	system	or	illustrate	a	particular	link.	Use	Consistent	Naming	Conventions:	Use	clear	and	consistent	names	for	classes,	objects,	attributes,	and	methods.	Good
naming	helps	everyone	understand	the	diagrams	better.Follow	Standard	UML	Notations:	Stick	to	standard	UML	symbols	and	notations.	This	consistency	makes	it	easier	for	anyone	familiar	with	UML	to	understand	your	diagrams.Keep	Relationships	Explicit:	Clearly	define	and	label	how	different	elements	are	connected.	Use	the	right	arrows	and
notations	to	show	the	nature	of	relationships	between	classes,	objects,	or	use	cases.10.	When	to	Use	UML	DiagramsUse	UML	Diagrams:When	a	system's	general	structure	needs	to	be	represented,	UML	diagrams	can	help	make	it	clearer	how	various	parts	work	together,	which	facilitates	idea	sharing	between	stakeholders.	When	collecting	and
recording	system	requirements,	UML	diagrams,	such	as	use	case	diagrams,	can	help	you	clearly	grasp	user	demands	by	showing	how	users	will	interact	with	the	system.	If	you're	involved	in	database	design,	class	diagrams	are	great	for	illustrating	the	relationships	among	various	data	entities,	ensuring	your	data	model	is	well-organized.When
working	with	team	members	or	clients,	UML	diagrams	act	as	a	shared	language	that	connects	technical	and	non-technical	stakeholders,	improving	overall	understanding	and	alignment.11.	UML	and	Agile	Development	Although	Agile	development	and	UML	(Unified	Modeling	Language)	are	two	distinct	approaches	to	software	development,	they	can
work	well	together.	This	is	how	they	are	related:	11.1.	UML	in	Agile	DevelopmentVisual	Communication:	System	behavior	and	design	are	demonstrated	with	the	help	of	UML	diagrams.	Agile	emphasizes	the	need	of	clear	communication,	and	these	diagrams	help	all	parties	involved—team	members,	stakeholders,	and	even	non-technical	individuals—
understand	what	is	happening.	Capturing	User	Stories:	Use	case	diagrams	in	UML	can	help	capture	user	stories,	showing	how	users	will	interact	with	the	system.	This	helps	everyone	understand	the	user’s	perspective	better.Building	in	Steps:	Agile	development	is	all	about	working	in	small	steps,	and	UML	can	adapt	to	this	by	allowing	models	to	be
created	and	updated	as	the	project	evolves.Simplifying	Requirements:	Techniques	like	user	story	mapping	can	go	hand-in-hand	with	UML,	making	it	easier	to	visualize	what	needs	to	be	done	without	overwhelming	documentation.11.2.	Balancing	Modeling	with	AgilitySmart	Modeling:	Use	UML	as	much	as	needed	to	help	with	communication,	focusing
on	delivering	useful	software	rather	than	getting	bogged	down	in	paperwork.Empowering	the	Team:	Give	the	team	the	freedom	to	decide	how	much	modeling	is	necessary.	They	should	feel	comfortable	using	UML	without	feeling	pressured	to	create	too	many	diagrams12.	Common	Challenges	in	UML	Modeling	Below	are	the	common	challenges	in
UML	Modeling:Accurately	representing	complex	system	requirements	can	be	difficult,	leading	to	either	oversimplification	or	overwhelming	detail.Team	members	may	interpret	the	model	differently,	resulting	in	inconsistencies	and	misunderstandings	about	its	purpose.Keeping	UML	diagrams	current	as	the	system	evolves	can	be	time-consuming,
risking	outdated	representations	if	not	managed	effectively.Agile	promotes	teamwork,	but	sometimes	UML	diagrams	are	complicated	and	only	a	few	people	understand	them.	It	can	be	hard	to	make	sure	everyone	can	contribute	to	and	use	the	diagrams	effectively.13.	Benefits	of	Using	UML	Diagrams	Below	are	the	benefits	of	using	UML
Diagrams:Developers	and	stakeholders	may	communicate	using	a	single	visual	language	thanks	to	UML's	standardized	approach	to	system	model	representation.	Developers,	designers,	testers,	and	business	users	are	just	a	few	of	the	stakeholders	with	whom	UML	diagrams	may	effectively	communicate.	UML	diagrams	make	it	easier	to	see	the
linkages,	processes,	and	parts	of	a	system.	One	useful	tool	for	documentation	is	a	UML	diagram.	They	offer	an	ordered	and	systematic	method	for	recording	a	system's	behavior,	architecture,	and	design,	among	other	elements.	Unified	Modeling	Language	(UML)	is	a	general-purpose	modeling	language.	The	main	aim	of	UML	is	to	define	a	standard
way	to	visualize	the	way	a	system	has	been	designed.	It	is	quite	similar	to	blueprints	used	in	other	fields	of	engineering.	UML	is	not	a	programming	language,	it	is	rather	a	visual	language.	1.	What	is	UML?	Unified	Modeling	Language	(UML)	is	a	standardized	visual	modeling	language	that	is	a	versatile,	flexible,	and	user-friendly	method	for	visualizing
a	system's	design.	Software	system	artifacts	can	be	specified,	visualized,	built,	and	documented	with	the	use	of	UML.	We	use	UML	diagrams	to	show	the	behavior	and	structure	of	a	system.	UML	helps	software	engineers,	businessmen,	and	system	architects	with	modeling,	design,	and	analysis.	The	International	Organization	for	Standardization	(ISO)
published	UML	as	an	approved	standard	in	2005.	UML	has	been	revised	over	the	years	and	is	reviewed	periodically.	2.	Why	do	we	need	UML?	We	need	UML	(Unified	Modeling	Language)	to	visually	represent	and	communicate	complex	system	designs,	facilitating	better	understanding	and	collaboration	among	stakeholders.	Below	is	why	we	need
UML:Complex	applications	need	collaboration	and	planning	from	multiple	teams	and	hence	require	a	clear	and	concise	way	to	communicate	amongst	them.	Businessmen	do	not	understand	code.	So	UML	becomes	essential	to	communicate	with	non-programmers	about	essential	requirements,	functionalities,	and	processes	of	the	system.	A	lot	of	time	is
saved	down	the	line	when	teams	can	visualize	processes,	user	interactions,	and	the	static	structure	of	the	system.	3.	Types	of	UML	Diagrams	UML	is	linked	with	object-oriented	design	and	analysis.	UML	makes	use	of	elements	and	forms	associations	between	them	to	form	diagrams.	Diagrams	in	UML	can	be	broadly	classified	as:	4.	Structural	UML
Diagrams	Structural	UML	diagrams	are	visual	representations	that	depict	the	static	aspects	of	a	system,	including	its	classes,	objects,	components,	and	their	relationships,	providing	a	clear	view	of	the	system's	architecture.	Structural	UML	diagrams	include	the	following	types:4.1.	Class	Diagram	The	most	widely	use	UML	diagram	is	the	class
diagram.	It	is	the	building	block	of	all	object	oriented	software	systems.	We	use	class	diagrams	to	depict	the	static	structure	of	a	system	by	showing	system's	classes,	their	methods	and	attributes.	Class	diagrams	also	help	us	identify	relationship	between	different	classes	or	objects.	Class	Diagram4.2.	Composite	Structure	Diagram	We	use	composite
structure	diagrams	to	represent	the	internal	structure	of	a	class	and	its	interaction	points	with	other	parts	of	the	system.	A	composite	structure	diagram	represents	relationship	between	parts	and	their	configuration	which	determine	how	the	classifier	(class,	a	component,	or	a	deployment	node)	behaves.	They	represent	internal	structure	of	a
structured	classifier	making	the	use	of	parts,	ports,	and	connectors.	We	can	also	model	collaborations	using	composite	structure	diagrams.	They	are	similar	to	class	diagrams	except	they	represent	individual	parts	in	detail	as	compared	to	the	entire	class.	4.3.	Object	Diagram	An	Object	Diagram	can	be	referred	to	as	a	screenshot	of	the	instances	in	a
system	and	the	relationship	that	exists	between	them.	Since	object	diagrams	depict	behaviour	when	objects	have	been	instantiated,	we	are	able	to	study	the	behaviour	of	the	system	at	a	particular	instant.	An	object	diagram	is	similar	to	a	class	diagram	except	it	shows	the	instances	of	classes	in	the	system.	We	depict	actual	classifiers	and	their
relationships	making	the	use	of	class	diagrams.	On	the	other	hand,	an	Object	Diagram	represents	specific	instances	of	classes	and	relationships	between	them	at	a	point	of	time.	Object	Diagram4.4.	Component	Diagram	Component	diagrams	are	used	to	represent	how	the	physical	components	in	a	system	have	been	organized.	We	use	them	for
modelling	implementation	details.	Component	Diagrams	depict	the	structural	relationship	between	software	system	elements	and	help	us	in	understanding	if	functional	requirements	have	been	covered	by	planned	development.	Component	Diagrams	become	essential	to	use	when	we	design	and	build	complex	systems.	Interfaces	are	used	by
components	of	the	system	to	communicate	with	each	other.	Component	Diagram4.5.	Deployment	Diagram	Deployment	Diagrams	are	used	to	represent	system	hardware	and	its	software.	It	tells	us	what	hardware	components	exist	and	what	software	components	run	on	them.	We	illustrate	system	architecture	as	distribution	of	software	artifacts	over
distributed	targets.	An	artifact	is	the	information	that	is	generated	by	system	software.	They	are	primarily	used	when	a	software	is	being	used,	distributed	or	deployed	over	multiple	machines	with	different	configurations.	Deployement	Diagram	4.6.	Package	Diagram	We	use	Package	Diagrams	to	depict	how	packages	and	their	elements	have	been
organized.	A	package	diagram	simply	shows	us	the	dependencies	between	different	packages	and	internal	composition	of	packages.	Packages	help	us	to	organise	UML	diagrams	into	meaningful	groups	and	make	the	diagram	easy	to	understand.	They	are	primarily	used	to	organise	class	and	use	case	diagrams.	Package	Diagram5.	Behavioral	UML
Diagrams	Behavioral	UML	diagrams	are	visual	representations	that	depict	the	dynamic	aspects	of	a	system,	illustrating	how	objects	interact	and	behave	over	time	in	response	to	events.5.1.	State	Machine	Diagrams	A	state	diagram	is	used	to	represent	the	condition	of	the	system	or	part	of	the	system	at	finite	instances	of	time.	It’s	a	behavioral	diagram
and	it	represents	the	behavior	using	finite	state	transitions.	State	diagrams	are	also	referred	to	as	State	machines	and	State-chart	Diagrams	These	terms	are	often	used	interchangeably.	So	simply,	a	state	diagram	is	used	to	model	the	dynamic	behavior	of	a	class	in	response	to	time	and	changing	external	stimuli.	State	Machine	Diagram5.2.	Activity
Diagrams	We	use	Activity	Diagrams	to	illustrate	the	flow	of	control	in	a	system.	We	can	also	use	an	activity	diagram	to	refer	to	the	steps	involved	in	the	execution	of	a	use	case.	We	model	sequential	and	concurrent	activities	using	activity	diagrams.	So,	we	basically	depict	workflows	visually	using	an	activity	diagram.	An	activity	diagram	focuses	on
condition	of	flow	and	the	sequence	in	which	it	happens.	We	describe	or	depict	what	causes	a	particular	event	using	an	activity	diagram.	Activity	Diagram5.3.	Use	Case	Diagrams	Use	Case	Diagrams	are	used	to	depict	the	functionality	of	a	system	or	a	part	of	a	system.	They	are	widely	used	to	illustrate	the	functional	requirements	of	the	system	and	its
interaction	with	external	agents(actors).	A	use	case	is	basically	a	diagram	representing	different	scenarios	where	the	system	can	be	used.	A	use	case	diagram	gives	us	a	high	level	view	of	what	the	system	or	a	part	of	the	system	does	without	going	into	implementation	details.	'	5.4.	Sequence	Diagram	A	sequence	diagram	simply	depicts	interaction
between	objects	in	a	sequential	order	i.e.	the	order	in	which	these	interactions	take	place.	We	can	also	use	the	terms	event	diagrams	or	event	scenarios	to	refer	to	a	sequence	diagram.	Sequence	diagrams	describe	how	and	in	what	order	the	objects	in	a	system	function.	These	diagrams	are	widely	used	by	businessmen	and	software	developers	to
document	and	understand	requirements	for	new	and	existing	systems.	Sequence	Diagram5.5.	Communication	Diagram	A	Communication	Diagram	(known	as	Collaboration	Diagram	in	UML	1.x)	is	used	to	show	sequenced	messages	exchanged	between	objects.	A	communication	diagram	focuses	primarily	on	objects	and	their	relationships.	We	can
represent	similar	information	using	Sequence	diagrams,	however	communication	diagrams	represent	objects	and	links	in	a	free	form.	Communication	Diagram	5.6.	Timing	Diagram	Timing	Diagram	are	a	special	form	of	Sequence	diagrams	which	are	used	to	depict	the	behavior	of	objects	over	a	time	frame.	We	use	them	to	show	time	and	duration
constraints	which	govern	changes	in	states	and	behavior	of	objects.	5.7.	Interaction	Overview	Diagram	An	Interaction	Overview	Diagram	(IOD)	is	a	type	of	UML	(Unified	Modeling	Language)	diagram	that	illustrates	the	flow	of	interactions	between	various	elements	in	a	system	or	process.	It	provides	a	high-level	overview	of	how	interactions	occur,
including	the	sequence	of	actions,	decisions,	and	interactions	between	different	components	or	objects.Interaction	Overview	Diagram6.	Object-Oriented	Concepts	Used	in	UML	Diagrams	Examples	of	object-oriented	concepts	in	UML	diagrams	include	classes,	objects,	inheritance,	abstraction,	encapsulation,	and	polymorphism.	These	concepts	improve
modularity	and	clarity	by	offering	an	orderly	way	to	show	complex	systems.	Class:	An	object's	structure	and	behavior	are	defined	by	its	class,	which	serves	as	a	blueprint.	Objects:	We	may	divide	complex	systems	into	smaller,	more	manageable	components	by	using	objects.	Because	of	its	modularity,	we	can	concentrate	on	easily	understood
components	and	develop	the	system	gradually.	Inheritance:	Child	classes	can	inherit	the	characteristics	and	functions	of	their	parent	classes.	Abstraction:	The	main	characteristics	of	a	system	or	object	are	highlighted	in	UML	abstraction,	while	extraneous	details	are	ignored.	Stakeholder	communication	and	understanding	are	improved	by	this
simplification.	Encapsulation:	Encapsulation	is	the	process	of	integrating	data	and	restricting	external	access	in	order	to	maintain	the	integrity	of	the	data.	Polymorphism:	Flexibility	in	their	use	is	made	possible	by	polymorphism,	the	capacity	of	functions	or	entities	to	take	on	multiple	forms.	6.1.	Additions	in	UML	2.0	Software	development
methodologies	like	agile	have	been	incorporated	and	scope	of	original	UML	specification	has	been	broadened.	Originally	UML	specified	9	diagrams.	UML	2.x	has	increased	the	number	of	diagrams	from	9	to	13.	The	four	diagrams	that	were	added	are	:	timing	diagram,	communication	diagram,	interaction	overview	diagram	and	composite	structure
diagram.	UML	2.x	renamed	statechart	diagrams	to	state	machine	diagrams.	UML	2.x	added	the	ability	to	decompose	software	system	into	components	and	sub-components.	There	are	several	tools	available	for	creating	Unified	Modeling	Language	(UML)	diagrams,	which	are	commonly	used	in	software	development	to	visually	represent	system
architecture,	design,	and	implementation.	Here	are	some	popular	UML	diagram	creating	tools:	Lucidchart:	Lucidchart	is	a	web-based	diagramming	tool	that	supports	UML	diagrams.	It's	user-friendly	and	collaborative,	allowing	multiple	users	to	work	on	diagrams	in	real-time.	Draw.io:	Draw.io	is	a	free,	web-based	diagramming	tool	that	supports
various	diagram	types,	including	UML.	It	integrates	with	various	cloud	storage	services	and	can	be	used	offline.	Visual	Paradigm:	Visual	Paradigm	provides	a	comprehensive	suite	of	tools	for	software	development,	including	UML	diagramming.	It	offers	both	online	and	desktop	versions	and	supports	a	wide	range	of	UML	diagrams.	StarUML:	StarUML
is	an	open-source	UML	modeling	tool	with	a	user-friendly	interface.	It	supports	the	standard	UML	2.x	diagrams	and	allows	users	to	customize	and	extend	its	functionality	through	plugins.	8.	Steps	to	create	UML	Diagrams	Creating	Unified	Modeling	Language	(UML)	diagrams	involves	a	systematic	process	that	typically	includes	the	following	steps:
Step	1:	Identify	the	Purpose:	Decide	on	the	objective	for	which	the	UML	diagram	is	being	made.	Among	the	many	applications	for	the	many	types	of	UML	diagrams	are	requirements	collection,	system	architecture	development,	and	class	relationship	documentation.	Step	2:	Identify	Elements	and	Relationships:	Choose	which	crucial	elements—classes,
objects,	use	cases,	etc.—should	be	included	in	the	diagram,	along	with	their	relationships.	Step	3:	Select	the	Appropriate	UML	Diagram	Type:	Select	the	type	of	UML	diagram	that	best	suits	your	modeling	requirements.	Class	diagrams,	use	case	diagrams,	sequence	diagrams,	activity	diagrams,	and	more	are	examples	of	common	forms.	Step	4:	Create
a	Rough	Sketch:	A	basic	sketch	on	paper	or	a	whiteboard	can	be	useful	before	utilizing	a	UML	modeling	tool.	This	can	assist	you	in	seeing	how	the	elements	are	arranged	and	related	to	one	another.	Step	5:	Choose	a	UML	Modeling	Tool:	Choose	a	UML	modeling	tool	based	on	your	needs.	Numerous	offline	and	online	applications	are	available	with
features	for	making	and	modifying	UML	diagrams.	Step	6:	Create	the	Diagram:	Create	a	new	project	or	diagram	using	the	UML	modeling	tool	of	your	choice.	Start	by	adding	components	to	the	diagram,	such	as	actors,	classes,	and	use	cases,	and	then	link	them	together	with	the	proper	relationships,	such	as	dependencies	and	associations.	Step	7:
Define	Element	Properties:	Give	each	diagram	element	the	appropriate	qualities	and	attributes.	Use	case	specifics,	class	characteristics	and	methods,	and	any	other	information	unique	to	the	diagram	type	may	be	included.	Step	8:	Add	Annotations	and	Comments:	By	using	annotations,	remarks,	and	clarifying	notes,	you	can	improve	the	diagram's
readability.	Step	9:	Validate	and	Review:	Check	the	diagram	for	completeness	and	accuracy.	Make	that	the	elements,	limitations,	and	linkages	appropriately	depict	the	system	or	process	that	is	intended.	Step	10:	Refine	and	Iterate:	Refine	the	diagram	based	on	feedback	and	additional	insights.	UML	diagrams	are	often	created	iteratively	as	the
understanding	of	the	system	evolves.	Note:	Remember	that	the	specific	steps	may	vary	based	on	the	UML	diagram	type	and	the	tool	you	are	using.	9.	UML	Diagrams	Best	Practices	System	design	can	be	visually	represented	and	documented	with	the	help	of	the	Unified	Modeling	Language	(UML).	Best	practices	must	be	followed	in	order	to	produce
UML	diagrams	that	are	both	useful	and	significant.	UML	best	practices	include	the	following:	Understand	the	Audience:	Consider	who	will	view	your	UML	diagrams	as	you	create	them.	Whether	your	audience	consists	of	developers,	architects,	or	stakeholders,	make	sure	the	type	and	degree	of	detail	of	the	diagram	meet	their	needs.	Keep	Diagrams
Simple	and	Focused:	Make	sure	your	diagrams	are	as	simple	as	possible.	Each	one	need	to	draw	attention	to	a	certain	aspect	of	the	system	or	illustrate	a	particular	link.	Use	Consistent	Naming	Conventions:	Use	clear	and	consistent	names	for	classes,	objects,	attributes,	and	methods.	Good	naming	helps	everyone	understand	the	diagrams
better.Follow	Standard	UML	Notations:	Stick	to	standard	UML	symbols	and	notations.	This	consistency	makes	it	easier	for	anyone	familiar	with	UML	to	understand	your	diagrams.Keep	Relationships	Explicit:	Clearly	define	and	label	how	different	elements	are	connected.	Use	the	right	arrows	and	notations	to	show	the	nature	of	relationships	between
classes,	objects,	or	use	cases.10.	When	to	Use	UML	DiagramsUse	UML	Diagrams:When	a	system's	general	structure	needs	to	be	represented,	UML	diagrams	can	help	make	it	clearer	how	various	parts	work	together,	which	facilitates	idea	sharing	between	stakeholders.	When	collecting	and	recording	system	requirements,	UML	diagrams,	such	as	use
case	diagrams,	can	help	you	clearly	grasp	user	demands	by	showing	how	users	will	interact	with	the	system.	If	you're	involved	in	database	design,	class	diagrams	are	great	for	illustrating	the	relationships	among	various	data	entities,	ensuring	your	data	model	is	well-organized.When	working	with	team	members	or	clients,	UML	diagrams	act	as	a
shared	language	that	connects	technical	and	non-technical	stakeholders,	improving	overall	understanding	and	alignment.11.	UML	and	Agile	Development	Although	Agile	development	and	UML	(Unified	Modeling	Language)	are	two	distinct	approaches	to	software	development,	they	can	work	well	together.	This	is	how	they	are	related:	11.1.	UML	in
Agile	DevelopmentVisual	Communication:	System	behavior	and	design	are	demonstrated	with	the	help	of	UML	diagrams.	Agile	emphasizes	the	need	of	clear	communication,	and	these	diagrams	help	all	parties	involved—team	members,	stakeholders,	and	even	non-technical	individuals—understand	what	is	happening.	Capturing	User	Stories:	Use	case
diagrams	in	UML	can	help	capture	user	stories,	showing	how	users	will	interact	with	the	system.	This	helps	everyone	understand	the	user’s	perspective	better.Building	in	Steps:	Agile	development	is	all	about	working	in	small	steps,	and	UML	can	adapt	to	this	by	allowing	models	to	be	created	and	updated	as	the	project	evolves.Simplifying
Requirements:	Techniques	like	user	story	mapping	can	go	hand-in-hand	with	UML,	making	it	easier	to	visualize	what	needs	to	be	done	without	overwhelming	documentation.11.2.	Balancing	Modeling	with	AgilitySmart	Modeling:	Use	UML	as	much	as	needed	to	help	with	communication,	focusing	on	delivering	useful	software	rather	than	getting
bogged	down	in	paperwork.Empowering	the	Team:	Give	the	team	the	freedom	to	decide	how	much	modeling	is	necessary.	They	should	feel	comfortable	using	UML	without	feeling	pressured	to	create	too	many	diagrams12.	Common	Challenges	in	UML	Modeling	Below	are	the	common	challenges	in	UML	Modeling:Accurately	representing	complex
system	requirements	can	be	difficult,	leading	to	either	oversimplification	or	overwhelming	detail.Team	members	may	interpret	the	model	differently,	resulting	in	inconsistencies	and	misunderstandings	about	its	purpose.Keeping	UML	diagrams	current	as	the	system	evolves	can	be	time-consuming,	risking	outdated	representations	if	not	managed
effectively.Agile	promotes	teamwork,	but	sometimes	UML	diagrams	are	complicated	and	only	a	few	people	understand	them.	It	can	be	hard	to	make	sure	everyone	can	contribute	to	and	use	the	diagrams	effectively.13.	Benefits	of	Using	UML	Diagrams	Below	are	the	benefits	of	using	UML	Diagrams:Developers	and	stakeholders	may	communicate
using	a	single	visual	language	thanks	to	UML's	standardized	approach	to	system	model	representation.	Developers,	designers,	testers,	and	business	users	are	just	a	few	of	the	stakeholders	with	whom	UML	diagrams	may	effectively	communicate.	UML	diagrams	make	it	easier	to	see	the	linkages,	processes,	and	parts	of	a	system.	One	useful	tool	for
documentation	is	a	UML	diagram.	They	offer	an	ordered	and	systematic	method	for	recording	a	system's	behavior,	architecture,	and	design,	among	other	elements.	A	UML	(Unified	Modeling	Language)	diagram	is	a	visual	representation	of	a	system	that	shows	how	different	components	interact.	Whether	designing	software,	mapping	out	business
processes,	or	planning	a	project,	UML	diagrams	help	organize	complex	ideas	into	clear,	structured	visuals.	This	guide	covers	everything	you	need	to	know	about	UML	diagrams,	including	their	types,	common	use	cases,	best	practices,	and	potential	mistakes	to	avoid.	You’ll	also	learn	how	to	create	UML	diagrams	efficiently	with	tools	like	Confluence.
Software	system	design	modeling	tool	"UML"	redirects	here.	For	other	uses,	see	UML	(disambiguation).	UMLFamilyModeling	languageWebsitewww.uml.org	The	Unified	Modeling	Language	(UML)	is	a	general-purpose	visual	modeling	language	that	is	intended	to	provide	a	standard	way	to	visualize	the	design	of	a	system.[1]	UML	provides	a	standard
notation	for	many	types	of	diagrams	which	can	be	roughly	divided	into	three	main	groups:	behavior	diagrams,	interaction	diagrams,	and	structure	diagrams.	The	creation	of	UML	was	originally	motivated	by	the	desire	to	standardize	the	disparate	notational	systems	and	approaches	to	software	design.	It	was	developed	at	Rational	Software	in	1994–
1995,	with	further	development	led	by	them	through	1996.[2]	In	1997,	UML	was	adopted	as	a	standard	by	the	Object	Management	Group	(OMG)	and	has	been	managed	by	this	organization	ever	since.	In	2005,	UML	was	also	published	by	the	International	Organization	for	Standardization	(ISO)	and	the	International	Electrotechnical	Commission	(IEC)
as	the	ISO/IEC	19501	standard.[3]	Since	then	the	standard	has	been	periodically	revised	to	cover	the	latest	revision	of	UML.[4]	In	software	engineering,	most	practitioners	do	not	use	UML,	but	instead	produce	informal	hand	drawn	diagrams;	these	diagrams,	however,	often	include	elements	from	UML.[5]: 536 	History	of	object-oriented	methods	and
notation	UML	has	evolved	since	the	second	half	of	the	1990s	and	has	its	roots	in	the	object-oriented	programming	methods	developed	in	the	late	1980s	and	early	1990s.	The	timeline	(see	image)	shows	the	highlights	of	the	history	of	object-oriented	modeling	methods	and	notation.	It	is	originally	based	on	the	notations	of	the	Booch	method,	the	object-
modeling	technique	(OMT),	and	object-oriented	software	engineering	(OOSE),	which	it	has	integrated	into	a	single	language.[6]	Rational	Software	Corporation	hired	James	Rumbaugh	from	General	Electric	in	1994	and	after	that,	the	company	became	the	source	for	two	of	the	most	popular	object-oriented	modeling	approaches	of	the	day:[7]
Rumbaugh's	object-modeling	technique	(OMT)	and	Grady	Booch's	method.	They	were	soon	assisted	in	their	efforts	by	Ivar	Jacobson,	the	creator	of	the	object-oriented	software	engineering	(OOSE)	method,	who	joined	them	at	Rational	in	1995.[2]	Under	the	technical	leadership	of	those	three	(Rumbaugh,	Jacobson,	and	Booch),	a	consortium	called	the
UML	Partners	was	organized	in	1996	to	complete	the	Unified	Modeling	Language	(UML)	specification	and	propose	it	to	the	Object	Management	Group	(OMG)	for	standardization.	The	partnership	also	contained	additional	interested	parties	(for	example	HP,	DEC,	IBM,	and	Microsoft).	The	UML	Partners'	UML	1.0	draft	was	proposed	to	the	OMG	in
January	1997	by	the	consortium.	During	the	same	month,	the	UML	Partners	formed	a	group,	designed	to	define	the	exact	meaning	of	language	constructs,	chaired	by	Cris	Kobryn	and	administered	by	Ed	Eykholt,	to	finalize	the	specification	and	integrate	it	with	other	standardization	efforts.	The	result	of	this	work,	UML	1.1,	was	submitted	to	the	OMG
in	August	1997	and	adopted	by	the	OMG	in	November	1997.[2][8]	After	the	first	release,	a	task	force	was	formed[2]	to	improve	the	language,	which	released	several	minor	revisions,	1.3,	1.4,	and	1.5.[9]	The	standards	it	produced	(as	well	as	the	original	standard)	have	been	noted	as	being	ambiguous	and	inconsistent.[10]	As	with	database	Chen,
Bachman,	and	ISO	ER	diagrams,	class	models	are	specified	to	use	"look-across"	cardinalities,	even	though	several	authors	(Merise,[11]	Elmasri	&	Navathe,[12]	amongst	others[13])	prefer	same-side	or	"look-here"	for	roles	and	both	minimum	and	maximum	cardinalities.	Recent	researchers	(Feinerer[14]	and	Dullea	et	al.[15])	have	shown	that	the	"look-
across"	technique	used	by	UML	and	ER	diagrams	is	less	effective	and	less	coherent	when	applied	to	n-ary	relationships	of	order	strictly	greater	than	2.	Feinerer	says:	"Problems	arise	if	we	operate	under	the	look-across	semantics	as	used	for	UML	associations.	Hartmann[16]	investigates	this	situation	and	shows	how	and	why	different	transformations
fail.",	and:	"As	we	will	see	on	the	next	few	pages,	the	look-across	interpretation	introduces	several	difficulties	which	prevent	the	extension	of	simple	mechanisms	from	binary	to	n-ary	associations."	UML	2.0	major	revision	replaced	version	1.5	in	2005,	which	was	developed	with	an	enlarged	consortium	to	improve	the	language	further	to	reflect	new
experiences	on	the	usage	of	its	features.[17]	Although	UML	2.1	was	never	released	as	a	formal	specification,	versions	2.1.1	and	2.1.2	appeared	in	2007,	followed	by	UML	2.2	in	February	2009.	UML	2.3	was	formally	released	in	May	2010.[18]	UML	2.4.1	was	formally	released	in	August	2011.[18]	UML	2.5	was	released	in	October	2012	as	an	"In
progress"	version	and	was	officially	released	in	June	2015.[18]	The	formal	version	2.5.1	was	adopted	in	December	2017.[1]	There	are	four	parts	to	the	UML	2.x	specification:	The	Superstructure	that	defines	the	notation	and	semantics	for	diagrams	and	their	model	elements	The	Infrastructure	that	defines	the	core	metamodel	on	which	the
Superstructure	is	based	The	Object	Constraint	Language	(OCL)	for	defining	rules	for	model	elements	The	UML	Diagram	Interchange	that	defines	how	UML	2	diagram	layouts	are	exchanged	Until	UML	2.4.1,	the	latest	versions	of	these	standards	were:[19]	UML	Superstructure	version	2.4.1	UML	Infrastructure	version	2.4.1	OCL	version	2.3.1	UML
Diagram	Interchange	version	1.0.	Since	version	2.5,	the	UML	Specification	has	been	simplified	(without	Superstructure	and	Infrastructure),	and	the	latest	versions	of	these	standards	are	now:[20]	UML	Specification	2.5.1	OCL	version	2.4	It	continues	to	be	updated	and	improved	by	the	revision	task	force,	who	resolve	any	issues	with	the	language.[21]
An	example	of	components	in	a	travel	reservation	system	UML	offers	a	way	to	visualize	a	system's	architectural	blueprints	in	a	diagram,	including	elements	such	as:[6]	any	activities	(jobs);	individual	components	of	the	system;	and	how	they	can	interact	with	other	software	components;	how	the	system	will	run;	how	entities	interact	with	others
(components	and	interfaces);	external	user	interface.	Although	originally	intended	for	object-oriented	design	documentation,	UML	has	been	extended	to	a	larger	set	of	design	documentation	(as	listed	above),[22]	and	has	been	found	useful	in	many	contexts.[23]	UML	is	not	a	development	method	by	itself;[24]	however,	it	was	designed	to	be	compatible
with	the	leading	object-oriented	software	development	methods	of	its	time,	for	example,	OMT,	Booch	method,	Objectory,	and	especially	RUP	it	was	originally	intended	to	be	used	with	when	work	began	at	Rational	Software.	It	is	important	to	distinguish	between	the	UML	model	and	the	set	of	diagrams	of	a	system.	A	diagram	is	a	partial	graphic
representation	of	a	system's	model.	The	set	of	diagrams	need	not	completely	cover	the	model	and	deleting	a	diagram	does	not	change	the	model.	The	model	may	also	contain	documentation	that	drives	the	model	elements	and	diagrams	(such	as	written	use	cases).	UML	diagrams	represent	two	different	views	of	a	system	model:[25]	Static	(or
structural)	view:	emphasizes	the	static	structure	of	the	system	using	objects,	attributes,	operations	and	relationships.	It	includes	class	diagrams	and	composite	structure	diagrams.	Dynamic	(or	behavioral)	view:	emphasizes	the	dynamic	behavior	of	the	system	by	showing	collaborations	among	objects	and	changes	to	the	internal	states	of	objects.	This
view	includes	sequence	diagrams,	activity	diagrams	and	state	machine	diagrams.	UML	models	can	be	exchanged	among	UML	tools	by	using	the	XML	Metadata	Interchange	(XMI)	format.	In	UML,	one	of	the	key	tools	for	behavior	modeling	is	the	use-case	model,	caused	by	OOSE.	Use	cases	are	a	way	of	specifying	required	usages	of	a	system.	Typically,
they	are	used	to	capture	the	requirements	of	a	system,	that	is,	what	a	system	is	supposed	to	do.[26]	UML	diagram	types	Structural	UML	diagrams	Class	diagram	Component	diagram	Composite	structure	diagram	Deployment	diagram	Object	diagram	Package	diagram	Profile	diagram	Behavioral	UML	diagrams	Activity	diagram	Communication
diagram	Interaction	overview	diagram	Sequence	diagram	State	diagram	Timing	diagram	Use	case	diagram	vte	UML	2	has	many	types	of	diagrams,	which	are	divided	into	two	categories.[6]	Some	types	represent	structural	information,	and	the	rest	represent	general	types	of	behavior,	including	a	few	that	represent	different	aspects	of	interactions.
These	diagrams	can	be	categorized	hierarchically	as	shown	in	the	following	class	diagram:[6]	Hierarchy	of	UML	2.2	Diagrams,	shown	as	a	class	diagram	These	diagrams	may	all	contain	comments	or	notes	explaining	usage,	constraint,	or	intent.	Structure	diagrams	represent	the	static	aspects	of	the	system.	It	emphasizes	the	things	that	must	be
present	in	the	system	being	modeled.	Since	structure	diagrams	represent	the	structure,	they	are	used	extensively	in	documenting	the	software	architecture	of	software	systems.	For	example,	the	component	diagram	describes	how	a	software	system	is	split	up	into	components	and	shows	the	dependencies	among	these	components.	Component
diagram	Class	diagram	Behavior	diagrams	represent	the	dynamic	aspect	of	the	system.	It	emphasizes	what	must	happen	in	the	system	being	modeled.	Since	behavior	diagrams	illustrate	the	behavior	of	a	system,	they	are	used	extensively	to	describe	the	functionality	of	software	systems.	As	an	example,	the	activity	diagram	describes	the	business	and
operational	step-by-step	activities	of	the	components	in	a	system.	Activity	diagram	Use	case	diagram	Visual	Representation:	Staff	User	→	Complaints	System:	Submit	Complaint	Complaints	System	→	HR	System:	Forward	Complaint	HR	System	→	Department:	Assign	Complaint	Department	→	Complaints	System:	Update	Resolution	Complaints	System
→	Feedback	System:	Request	Feedback	Feedback	System	→	Staff	User:	Provide	Feedback	Staff	User	→	Feedback	System:	Submit	Feedback.	This	description	can	be	used	to	draw	a	sequence	diagram	using	tools	like	Lucidchart,	Draw.io,	or	any	UML	diagram	software.	The	diagram	would	have	actors	on	the	left	side,	with	arrows	indicating	the	sequence
of	actions	and	interactions	between	systems	and	actors	as	described.	Sequence	diagrams	should	be	drawn	for	each	use	case	to	show	how	different	objects	interact	with	each	other	to	achieve	the	functionality	of	the	use	case.	Artifact	manifesting	components	In	UML,	an	artifact[27]	is	the	"specification	of	a	physical	piece	of	information	that	is	used	or
produced	by	a	software	development	process,	or	by	deployment	and	operation	of	a	system."[27]	"Examples	of	artifacts	include	model	files,	source	files,	scripts,	and	binary	executable	files,	a	table	in	a	database	system,	a	development	deliverable,	a	word-processing	document,	or	a	mail	message."[27]	Artifacts	are	the	physical	entities	that	are	deployed
on	Nodes[27]	(i.e.	Devices	and	Execution	Environments).	Other	UML	elements	such	as	classes	and	components	are	first	manifested	into	artifacts	and	instances	of	these	artifacts	are	then	deployed.	Artifacts	can	also	be	composed	of	other	artifacts.	Main	article:	Meta-Object	Facility	Illustration	of	the	Meta-Object	Facility	The	Object	Management	Group
(OMG)	has	developed	a	metamodeling	architecture	to	define	the	UML,	called	the	Meta-Object	Facility.[28]	MOF	is	designed	as	a	four-layered	architecture,	as	shown	in	the	image	at	right.	It	provides	a	meta-meta	model	at	the	top,	called	the	M3	layer.	This	M3-model	is	the	language	used	by	Meta-Object	Facility	to	build	metamodels,	called	M2-models.
The	most	prominent	example	of	a	Layer	2	Meta-Object	Facility	model	is	the	UML	metamodel,	which	describes	the	UML	itself.	These	M2-models	describe	elements	of	the	M1-layer,	and	thus	M1-models.	These	would	be,	for	example,	models	written	in	UML.	The	last	layer	is	the	M0-layer	or	data	layer.	It	is	used	to	describe	runtime	instances	of	the
system.[29]	The	meta-model	can	be	extended	using	a	mechanism	called	stereotyping.	This	has	been	criticized	as	being	insufficient/untenable	by	Brian	Henderson-Sellers	and	Cesar	Gonzalez-Perez	in	"Uses	and	Abuses	of	the	Stereotype	Mechanism	in	UML	1.x	and	2.0".[30]	In	2013,	UML	had	been	marketed	by	OMG	for	many	contexts,	but	aimed
primarily	at	software	development	with	limited	success.[23][31]	It	has	been	treated,	at	times,	as	a	design	silver	bullet,	which	leads	to	problems.	UML	misuse	includes	overuse	(designing	every	part	of	the	system	with	it,	which	is	unnecessary)	and	assuming	that	novices	can	design	with	it.[32]	It	is	considered	a	large	language,	with	many	constructs.
Some	people	(including	Jacobson)	feel	that	UML's	size	hinders	learning	and	therefore	uptake.[33]	MS	Visual	Studio	dropped	support	for	UML	in	2016	due	to	lack	of	usage.[34]	According	to	Google	Trends,	UML	has	been	on	a	steady	decline	since	2004.[35]	Applications	of	UML	BPMN	(Business	Process	Model	and	Notation)	C4	model	Department	of
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formal/2017-12-05.	Object	Management	Group	Standards	Development	Organization	(OMG	SDO).	December	2017.	Retrieved	from	"	The	UML	is	a	language	for	(overview	of	UML):	Visualizing	Specifying	Constructing	Documenting	the	artifacts	of	a	software	intensive	system.	The	UML	is	a	Language	A	language	provides	a	vocabulary	and	the	rules	for
combining	words	in	that	vocabulary	for	the	purpose	of	communication.	A	modeling	language	is	a	language	whose	vocabulary	and	rules	focus	on	the	conceptual	and	physical	representation	of	the	system.	A	modeling	language	like	UML	is	thus	a	standard	language	for	software	blueprints.	The	vocabulary	and	rules	of	a	language	such	as	the	UML	tell	you
how	to	create	and	read	well-formed	models.	But	they	don’t	tell	you	what	models	you	should	create	and	when	you	should	create	them.	That’s	the	role	of	software	development	process.	A	well-defined	process	will	guide	you	in	deciding	what	artifacts	to	produce,	what	activities	and	what	workers	to	use	to	create	them	and	manage	them.	UML	is	a
Language	for	Visualizing	For	many	programmers,	the	distance	between	thinking	of	an	implementation	and	then	converting	it	out	into	code	is	close	to	zero.	You	think	it,	you	code	it.	In	fact,	some	things	are	best	represented	in	code.	Text	is	a	wonderfully	minimal	and	direct	way	to	write	expressions	and	algorithms.	The	programmer	is	still	doing	some
modeling.	He	or	she	may	even	sketch	out	a	few	ideas	on	a	white	board	or	paper.	However,	there	are	several	problems	with	this.	First,	communicating	those	conceptual	models	to	others	is	error-prone	unless	everyone	involved	speaks	the	same	language.	Second,	there	are	some	things	about	a	software	system	you	can’t	understand	unless	you	build
models.	For	example,	the	meaning	of	a	class	hierarchy	can	be	inferred,	but	not	directly	grasped,	by	looking	at	the	code	for	all	the	classes	in	the	hierarchy.	Third,	if	the	developer	who	cut	the	code	never	wrote	down	the	models	that	are	in	his	or	her	head,	that	information	would	be	lost	forever	or,	at	best,	only	partially	re-creatable	from	the
implementation,	once	that	developer	moved	on.	Writing	models	in	UML	addresses	the	third	issue:	An	explicit	model	facilitates	communication.	Some	things	are	best	modeled	textually;	others	are	best	modeled	graphically.	Indeed,	in	all	software	systems	there	are	structures	that	transcend	what	can	be	represented	in	a	programming	language.	The	UML
is	such	a	graphical	language.	This	addresses	the	second	problem	described	earlier.	The	UML	is	more	than	just	a	bunch	of	graphical	symbols.	Rather,	behind	each	symbol	in	the	UML	notation	is	a	well-defined	semantics.	In	this	manner,	one	developer	can	write	a	model	in	the	UML,	and	another	developer,	can	interpret	that	model	without	any	errors	or
confusion.	This	addresses	the	first	issue	described	earlier.	UML	is	a	Language	for	Specifying	Specifying	means	building	models	that	are	precise,	unambiguous	and	complete.	In	particular,	the	UML	addresses	the	specification	of	all	the	important	analysis,	design	and	implementation	decisions	that	must	be	made	in	developing	and	deploying	a	software-
intensive	system.	UML	is	a	Language	for	Constructing	The	UML	is	not	a	visual	programming	language,	but	its	models	can	be	directly	connected	to	a	variety	of	programming	languages.	This	means	that	it	is	possible	to	map	from	a	model	in	the	UML	to	a	programming	language	such	as	Java,	C++	or	VB,	or	even	to	tables	in	a	relational	database	or
object-oriented	database.	This	mapping	permits	forward	engineering:	The	generation	of	code	from	a	UML	model	into	a	programming	language.	The	reverse	is	also	possible:	you	can	reconstruct	a	model	from	an	implementation	back	into	the	UML	which	is	known	as	reverse	engineering.	Combining	these	two	paths	of	forward	code	generation	and



reverse	engineering	yields	round-trip	engineering,	meaning	the	ability	to	work	with	in	either	a	graphical	or	a	textual	view,	while	the	tools	keep	the	two	views	consistent.	UML	is	a	Language	for	Documenting	A	healthy	software	organization	produces	all	sorts	of	artifacts	in	addition	to	raw	executable	code.	These	artifacts	include:	Requirements
Architecture	Design	Source	Code	Project	Plans	Tests	Prototypes	Releases	The	UML	addresses	the	documentation	of	a	system’s	architecture	and	all	of	its	details.	The	UML	also	provides	a	language	for	expressing	requirements	and	for	tests.	Finally,	the	UML	provides	a	language	for	modeling	the	activities	of	project	planning	and	release	management.
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