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Business	PowerPoint	TemplatesER	Model	stands	for	Entity-Relationship	Model,	also	known	as	a	high-level	data	model	that	shows	the	relationship	among	the	entity	sets.ER	Model	is	used	to	define	the	entities	and	the	relationships	between	them.It	helps	developers	to	design	the	conceptual	design	or	you	can	say	the	logical	design	of	the	system	from	a
data	perspective.ER	model	describes	the	structure	of	a	database	with	the	help	of	a	diagram,	which	is	known	as	the	Entity-Relationship	Diagram	(ER	Diagram).What	is	an	ER	Diagram?ER	diagrams	are	used	to	sketch	out	the	design	of	a	database.	By	defining	the	entities,	their	attributes,	and	showing	the	relationships	between	them,	an	ER	diagram
illustrates	the	logical	structure	of	databases.ER	diagrams	are	created	based	on	three	basic	concepts:	entities,	attributes,	and	relationships.	In	4	simple	steps	you	can	find	your	personalised	career	roadmap	in	Software	development	for	FREEExpand	in	New	TabAs	shown	in	the	above	diagram,	an	ER	diagram	has	three	main
components:EntityAttributeRelationshipEntityAny	object	that	physically	exists	and	is	logically	constructed	in	the	real	world	is	called	as	an	entity.	It	is	a	real-world	object	that	can	be	easily	identifiable.	An	entity	is	represented	as	a	rectangle	in	an	ER	diagram.Example-	In	an	organization,	employees,	managers,	and	projects	assigned	can	be	considered
entities.	All	these	entities	have	some	attributes	or	properties	that	give	them	their	identity.Here,	in	the	above	example,	employee	and	project	are	entities.Entities	are	of	two	types:Strong	Entity	Strong	entities	are	those	entity	types	that	have	a	key	attribute.	The	primary	key	helps	in	identifying	each	entity	uniquely.	this	can	not	accept	null	values	so	it
can	not	be	a	unique	key.	It	is	represented	by	a	rectangle.Example	in	an	example	of	organization	emp_id	identifies	each	employee	of	the	organization	uniquely	and	hence,	we	can	say	that	employee	is	a	strong	entity	type.Weak	Entity	Weak	entity	type	doesnt	have	a	key	attribute.	Weak	entity	types	cant	be	identified	on	their	own.	It	depends	upon	some
other	strong	entity	for	its	distinct	identity.	A	weak	entity	is	represented	by	a	double	outlined	rectangle.	The	relationship	between	a	weak	entity	type	and	strong	entity	type	is	shown	with	a	double	outlined	diamond	instead	of	a	single	outlined	diamond.	This	representation	can	be	seen	in	the	example	given	below.Here	we	cannot	identify	the	address
uniquely	as	there	can	be	many	employees	from	the	same	locality.	So,	for	this,	we	need	an	attribute	of	Strong	Entity	Type	i.e	employee	here	to	uniquely	identify	entities	of	Address	Entity	Type.AttributeAn	attribute	is	a	property	or	characteristic	of	an	entity.	An	entity	may	contain	any	number	of	attributes.	The	attributes	that	can	uniquely	define	an
entity	are	considered	as	the	primary	key.	In	an	Entity-Relation	model,	attributes	are	represented	in	an	elliptical	shape.	It	also	may	refer	to	a	database	field.	Attributes	describe	the	instances	in	the	database.A	database	consists	of	tables.	Each	table	has	columns	and	rows.	The	columns	in	a	database	are	called	attributes.Example:	Employee	has	attributes
like	name,	age,	roll,emp_id,	and	many	more.	To	uniquely	identify	the	employee,	we	use	the	primary	key	as	an	emp_id(employee	id)	as	it	is	not	repeated.	Attributes	can	also	be	subdivided	into	another	set	of	attributes.There	are	five	such	types	of	attributes:Simple	attributeComposite	attributeSingle-valued	attributeMulti-valued	attributeDerived
attribute.Note:-	There	is	also	one	more	attribute	i.e;	complex	attribute.	This	is	the	rarely	used	attribute.Simple	attributeAttributes	that	are	not	further	divisible	into	sub-attributes	(atomic)	are	known	as	Simple	attributes.Example:	The	roll	number	of	a	student,	the	id	number	of	an	employee.It	is	also	called	a	key	attribute.	It	modeled	in	ER	diagram	as	a
simple	eclipse	with	underlined	attribute	name.Composite	attribute	Composite	attributes	can	be	divided	into	sub-attributes	which	represent	more	basic	attributes	with	independent	meanings.Example:	the	Address	attribute	of	the	EMPLOYEE	entity	shown	can	be	subdivided	into	Street_address,	City,	State,	and	Pincode.Composite	attributes	are	useful	to
model	situations	in	which	a	user	sometimes	refers	to	the	composite	attribute	as	a	unit	but	at	other	times	refers	to	its	components.If	the	composite	attribute	is	referenced	only	as	a	whole,	there	is	no	need	to	subdivide	it	into	component	attributes.	For	example,	if	there	is	no	need	to	refer	to	the	individual	components	of	an	address	(Zip	Code,	street,	and
so	on),	then	the	whole	address	can	be	designated	as	a	simple	attribute.Single-valued	attribute	Attributes	having	single	value	for	a	particular	entity	instance	is	known	as	single-valued	attribute.Example,	the	age	of	a	person	is	single-valued.Multi-valued	attributeThere	are	many	instances	where	an	attribute	has	a	set	of	values	for	a	specific	entity,	known
as	Multivalued	attributes.Multivalued	attributes	are	modeled	in	ER	using	a	double	circle.Example:	Phone	number.	A	person	may	have	zero,	one	or	more	phone	numbers,	and	different	employees	may	have	different	numbers	of	phones.Derived	attributeThe	value	for	this	type	of	attribute	can	be	derived	from	the	values	of	other	related	attributes	or
entities	instances.Example:	suppose	that	the	employee	entity	set	has	an	attribute	age,	which	indicates	the	employees	age.	If	the	employee	entity	set	also	has	an	attribute	date-of-birth,	we	can	calculate	age	from	date-of-birth	and	the	current	date.	Thus,	age	is	a	derived	attribute.However,	the	derived	attribute	needs	to	be	computed	every	time	its
required.Complex	attributeComplex	attributes	are	formed	by	nesting	composite	and	multivalued	attributes	arbitrarily.These	attributes	are	rarely	used	in	DBMS(DataBase	Management	System).	Thats	why	they	are	not	so	popular.These	(multi-valued	and	composite	attributes	are	called	Components	of	complex	attributes)	components	are	grouped
between	parentheses	(	)	and	multi-valued	attributes	between	curly	braces	{	},	Components	are	separated	by	commas	,	.Example:	let	us	consider	an	employee	having	multiple	phone	numbers,	emails,	and	an	address.Here,	phone	number	and	email	are	examples	of	multi-valued	attributes	and	address	is	an	example	of	the	composite	attribute,	because	it
can	be	divided	into	house	number,	street,	city,	and	state.empAdd_empPhone({email},{Phone},Address{Housenumber,city,state})Here	,empAdd_empPhone	is	a	complex	attribute.Here	is	the	figure	is	given	below	represents	all	the	attributes	in	the	ER	diagram:RelationshipA	relationship	in	a	DBMS	is	primarily	the	way	two	or	more	data	sets	are	linked.
Relationships	allow	the	datasets	to	share	and	store	data	in	separate	tables.	They	also	help	link	disparate	data	with	each	other.A	relationship,	in	the	context	of	databases,	is	a	situation	that	exists	between	two	relational	database	tables	when	one	table	has	a	foreign	key	that	references	the	primary	key	of	the	other	table.	Relationships	allow	relational
databases	to	split	and	store	data	in	different	tables	while	linking	disparate	data	items.Relationships	are	of	three	types	and	the	next	segment	talks	about	the	same.Types	of	relationshipsOne	to	OneOne	to	ManyMany	to	ManyLet	us	see	what	each	one	of	them	entails.One	to	One	It	is	used	to	create	a	relationship	between	two	tables	in	which	a	single	row
of	the	first	table	can	only	be	related	to	one	and	only	one	record	of	a	second	table.	This	relationship	tells	us	that	a	single	record	in	Table	A	is	related	to	a	single	record	in	Table	B.	And	vice	versa.Example	In	a	university,	each	department	has	only	one	head	of	the	department.	And	one	HOD	can	take	only	one	department.	This	shows	a	one-to-one	(1:1)
relationship	between	the	department	and	the	person	as	a	head.One	to	Many	It	is	used	to	create	a	relationship	between	two	tables.	Any	single	row	of	the	first	table	can	be	related	to	one	or	more	rows	of	the	second	table,	but	the	rows	of	the	second	table	can	only	relate	to	the	only	row	in	the	first	table.	It	is	also	known	as	a	many-to-one
relationship.Example:	of	a	1:M	relationship	is	A	department	that	has	many	employees,	Each	employee	is	assigned	to	one	department.Many	to	Many	Many	to	many	relationships	that	create	a	relationship	between	two	tables.	Each	record	of	the	first	table	can	relate	to	any	records	(or	no	records)	in	the	second	table.	Similarly,	each	record	of	the	second
table	can	also	relate	to	more	than	one	record	of	the	first	table.	It	also	represented	an	N:N	relationship.Example:	there	are	many	employees	involved	in	each	project,	and	every	employee	can	involve	in	more	than	one	project.Features	of	ER	modelThe	basic	E-R	concepts	can	model	most	database	features,	some	aspects	of	a	database	may	be	more	aptly
expressed	by	certain	extensions	to	the	basic	E-R	model.	The	extended	E-R	features	are	specialization,	generalization,	higher-	and	lower-level	entity	sets,	attribute	inheritance,	and	aggregation.Specialization	An	entity	set	broken	down	sub-entities	that	are	distinct	in	some	way	from	other	entities	in	the	set.	For	instance,	a	subset	of	entities	within	an
entity	set	may	have	attributes	that	are	not	shared	by	all	the	entities	in	the	entity	set.	The	E-R	model	provides	a	means	for	representing	these	distinctive	entity	groupings.Specialization	is	an	aTop-down	approach	where	a	high-level	entity	is	specialized	into	two	or	more	level	entities.Example	Consider	an	entity	set	vehicle,	with	attributes	color	and	no.	of
tires.	A	vehicle	may	be	further	classified	as	one	of	the	following:Each	of	these	vehicle	types	is	described	by	a	set	of	attributes	that	includes	all	the	attributes	of	the	entity	set	vehicle	plus	possibly	additional	attributes.	For	example,	car	entities	may	be	described	further	by	the	attribute	gear,	whereas	bike	entities	may	be	described	further	by	the
attributes	automatic	break.	The	process	of	designating	subgroupings	within	an	entity	set	is	called	specialization.	The	specialization	of	vehicles	allows	us	to	distinguish	among	vehicles	according	to	whether	they	are	cars,	buses,	or	bikes.Generalization	It	is	a	process	of	extracting	common	properties	from	a	set	of	entities	and	creating	a	generalized	entity
from	it.	Generalization	is	a	Bottom-up	approach.	In	which	two	or	more	entities	can	be	combined	to	form	a	higher-level	entity	if	they	have	some	attributes	in	common.In	generalization,	Subclasses	are	combined	to	make	a	superclass.Example:	There	are	three	entities	given,	car,	bus,	and	bike.	They	all	have	some	common	attributes	like	all	cars,	buses,
and	bikes	they	all	have	no.	of	tires	and	have	some	colors.	So	they	all	can	be	grouped	and	make	a	superclass	named	a	vehicle.Inheritance	An	entity	that	is	a	member	of	a	subclass	inherits	all	the	attributes	of	the	entity	as	the	member	of	the	superclass,	the	entity	also	inherits	all	the	relationships	that	the	superclass	participates	in.	Inheritance	is	an
important	feature	of	Generalization	and	Specialization.	It	allows	lower-level	entities	to	inherit	the	attributes	of	higher-level	entities.Example	Car,	bikes,	and	buses	inherit	the	attributes	of	a	vehicle.	Thus,	a	car	is	described	by	its	color	and	no.	of	tires,	and	additionally	a	gear	attribute;	a	bike	is	described	by	its	color	and	no.	of	tires	attributes,	and
additionally	automatic	break	attribute.Aggregation	In	aggregation,	the	relation	between	two	entities	is	treated	as	a	single	entity.	In	aggregation,	the	relationship	with	its	corresponding	entities	is	aggregated	into	a	higher-level	entity.Example-	phone	numbers	on	your	mobile	phone.	You	can	refer	to	them	individually	your	mothers	number,	your	best
friends	number,	etc.	But	its	easier	to	think	of	them	collectively,	as	your	phone	number	list.	It	is	also	important	to	realize	that	each	member	of	the	aggregation	still	has	the	properties	of	the	whole.	In	other	words,	each	phone	number	in	the	list	remains	a	phone	number.	The	process	of	combining	them	has	not	altered	them	in	any	way.How	To	Create	ER
diagram	in	DBMSFollowing	are	the	steps	to	create	an	ER	DiagramLets	study	them	with	an	Entity	Relationship	Diagram	Example:In	an	Organization,	an	employee	is	assigned	to	projects.	An	employee	must	be	assigned	to	at	least	one	or	more	projects.	Each	project	is	managed	by	a	single	manager.	To	maintain	instruction	quality,	a	manager	can	control
only	one	project.Step	1)	Entity	Identification:	We	have	three	entitiesStep	2)	Relationship	Identification:	We	have	the	following	two	relationshipsThe	employee	is	assigned	a	projectmanager	control	a	projectStep	3)	Cardinality	Identification:	For	them	problem	statement	we	know	that,An	employee	can	be	assigned	multiple	projectsA	manager	can
manage	only	one	courseStep	4)	Identify	Attributes	Initially,	its	important	to	identify	the	attributes	without	mapping	them	to	a	particular	entity.	Once	you	have	a	list	of	Attributes,	you	need	to	map	them	to	the	identified	entities.	Ensure	an	attribute	is	to	be	paired	with	exactly	one	entity.	If	you	think	an	attribute	should	belong	to	more	than	one	entity,	use
a	modifier	to	make	it	unique.Once	the	mapping	is	done,	identify	the	primary	Keys.	If	a	unique	key	is	not	readily	available,	create	one.EntityPrimary	KeyAttributeEmployeeEmployee_IDEmployeeNameManagerManager_IDManagerNameProjectProject_IDProjectNameFor	the	sake	of	ease,	we	have	considered	just	one	attribute.Step	5)	Create	the	ERD
Diagram	A	more	modern	representation	of	Entity	Relationship	Diagram	ExampleWhy	use	ER	Diagrams?Here,	are	prime	reasons	for	using	the	ER	DiagramIt	helps	you	to	define	terms	related	to	entity	relationship	modeling.It	provides	a	preview	of	how	all	your	tables	should	connect,	what	fields	are	going	to	be	on	each	tableIt	helps	to	describe	entities,
attributes,	relationships.ER	diagrams	are	translatable	into	relational	tables	which	allows	you	to	build	databases	quickly.ER	diagrams	can	be	used	by	database	designers	as	a	blueprint	for	implementing	data	in	specific	software	applications.ConclusionER	diagram	in	DBMS	is	widely	used	to	describe	the	conceptual	design	of	databases.	It	helps	both
users	and	database	developers	to	preview	the	structure	of	the	database.	With	the	help	of	an	ER	diagram,	we	can	create	the	required	database	and	perform	queries.	For	Example	in	the	case	of	the	airline	reservation	system,	we	can	make	queries	like	to	find	the	scheduled	time	of	a	flight,	the	number	of	booked	seats	in	a	flight,	flight	fares,	etc.	We	can
convert	the	ER	design	into	a	relational	design	or	you	can	say	table	format.Additional	ResourcesPage	2	ER	Model	stands	for	Entity-Relationship	Model,	also	known	as	a	high-level	data	model	that	shows	the	relationship	among	the	entity	sets.ER	Model	is	used	to	define	the	entities	and	the	relationships	between	them.	It	helps	developers	to	design	the
conceptual	design	or	you	can	say	the	logical	design	of	the	system	from	a	data	perspective.ER	model	describes	the	structure	of	a	database	with	the	help	of	a	diagram,	which	is	known	as	the	Entity-Relationship	Diagram	(ER	Diagram).	What	is	an	ER	Diagram?	ER	diagrams	are	used	to	sketch	out	the	design	of	a	database.	By	defining	the	entities,	their
attributes,	and	showing	the	relationships	between	them,	an	ER	diagram	illustrates	the	logical	structure	of	databases.ER	diagrams	are	created	based	on	three	basic	concepts:	entities,	attributes,	and	relationships.	As	shown	in	the	above	diagram,	an	ER	diagram	has	three	main	components:	EntityAttributeRelationship	Entity	Any	object	that	physically
exists	and	is	logically	constructed	in	the	real	world	is	called	as	an	entity.	It	is	a	real-world	object	that	can	be	easily	identifiable.	An	entity	is	represented	as	a	rectangle	in	an	ER	diagram.	Example-	In	an	organization,	employees,	managers,	and	projects	assigned	can	be	considered	entities.	All	these	entities	have	some	attributes	or	properties	that	give
them	their	identity.	Here,	in	the	above	example,	employee	and	project	are	entities.Entities	are	of	two	types:	Strong	Entity	Strong	entities	are	those	entity	types	that	have	a	key	attribute.	The	primary	key	helps	in	identifying	each	entity	uniquely.	this	can	not	accept	null	values	so	it	can	not	be	a	unique	key.	It	is	represented	by	a	rectangle.	Example	in	an
example	of	organization	emp_id	identifies	each	employee	of	the	organization	uniquely	and	hence,	we	can	say	that	employee	is	a	strong	entity	type.	Weak	Entity	Weak	entity	type	doesnt	have	a	key	attribute.	Weak	entity	types	cant	be	identified	on	their	own.	It	depends	upon	some	other	strong	entity	for	its	distinct	identity.	A	weak	entity	is	represented
by	a	double	outlined	rectangle.	The	relationship	between	a	weak	entity	type	and	strong	entity	type	is	shown	with	a	double	outlined	diamond	instead	of	a	single	outlined	diamond.	This	representation	can	be	seen	in	the	example	given	below.	Here	we	cannot	identify	the	address	uniquely	as	there	can	be	many	employees	from	the	same	locality.	So,	for
this,	we	need	an	attribute	of	Strong	Entity	Type	i.e	employee	here	to	uniquely	identify	entities	of	Address	Entity	Type.	Attribute	An	attribute	is	a	property	or	characteristic	of	an	entity.	An	entity	may	contain	any	number	of	attributes.	The	attributes	that	can	uniquely	define	an	entity	are	considered	as	the	primary	key.	In	an	Entity-Relation	model,
attributes	are	represented	in	an	elliptical	shape.	It	also	may	refer	to	a	database	field.	Attributes	describe	the	instances	in	the	database.	A	database	consists	of	tables.	Each	table	has	columns	and	rows.	The	columns	in	a	database	are	called	attributes.	Example:	Employee	has	attributes	like	name,	age,	roll,emp_id,	and	many	more.	To	uniquely	identify
the	employee,	we	use	the	primary	key	as	an	emp_id(employee	id)	as	it	is	not	repeated.	Attributes	can	also	be	subdivided	into	another	set	of	attributes.	There	are	five	such	types	of	attributes:	Simple	attributeComposite	attributeSingle-valued	attributeMulti-valued	attributeDerived	attribute.	Note:-	There	is	also	one	more	attribute	i.e;	complex	attribute.
This	is	the	rarely	used	attribute.	Simple	attributeAttributes	that	are	not	further	divisible	into	sub-attributes	(atomic)	are	known	as	Simple	attributes.	Example:	The	roll	number	of	a	student,	the	id	number	of	an	employee.	It	is	also	called	a	key	attribute.	It	modeled	in	ER	diagram	as	a	simple	eclipse	with	underlined	attribute	name.	Composite	attribute
Composite	attributes	can	be	divided	into	sub-attributes	which	represent	more	basic	attributes	with	independent	meanings.	Example:	the	Address	attribute	of	the	EMPLOYEE	entity	shown	can	be	subdivided	into	Street_address,	City,	State,	and	Pincode.	Composite	attributes	are	useful	to	model	situations	in	which	a	user	sometimes	refers	to	the
composite	attribute	as	a	unit	but	at	other	times	refers	to	its	components.	If	the	composite	attribute	is	referenced	only	as	a	whole,	there	is	no	need	to	subdivide	it	into	component	attributes.	For	example,	if	there	is	no	need	to	refer	to	the	individual	components	of	an	address	(Zip	Code,	street,	and	so	on),	then	the	whole	address	can	be	designated	as	a
simple	attribute.	Single-valued	attribute	Attributes	having	single	value	for	a	particular	entity	instance	is	known	as	single-valued	attribute.	Example,	the	age	of	a	person	is	single-valued.	Multi-valued	attributeThere	are	many	instances	where	an	attribute	has	a	set	of	values	for	a	specific	entity,	known	as	Multivalued	attributes.	Multivalued	attributes	are
modeled	in	ER	using	a	double	circle.	Example:	Phone	number.	A	person	may	have	zero,	one	or	more	phone	numbers,	and	different	employees	may	have	different	numbers	of	phones.	Derived	attributeThe	value	for	this	type	of	attribute	can	be	derived	from	the	values	of	other	related	attributes	or	entities	instances.	Example:	suppose	that	the	employee
entity	set	has	an	attribute	age,	which	indicates	the	employees	age.	If	the	employee	entity	set	also	has	an	attribute	date-of-birth,	we	can	calculate	age	from	date-of-birth	and	the	current	date.	Thus,	age	is	a	derived	attribute.	However,	the	derived	attribute	needs	to	be	computed	every	time	its	required.	Complex	attributeComplex	attributes	are	formed
by	nesting	composite	and	multivalued	attributes	arbitrarily.These	attributes	are	rarely	used	in	DBMS(DataBase	Management	System).	Thats	why	they	are	not	so	popular.	These	(multi-valued	and	composite	attributes	are	called	Components	of	complex	attributes)	components	are	grouped	between	parentheses	(	)	and	multi-valued	attributes	between
curly	braces	{	},	Components	are	separated	by	commas	,	.	Example:	let	us	consider	an	employee	having	multiple	phone	numbers,	emails,	and	an	address.	Here,	phone	number	and	email	are	examples	of	multi-valued	attributes	and	address	is	an	example	of	the	composite	attribute,	because	it	can	be	divided	into	house	number,	street,	city,	and	state.
empAdd_empPhone({email},{Phone},Address{Housenumber,city,state})	Here	,empAdd_empPhone	is	a	complex	attribute.	Here	is	the	figure	is	given	below	represents	all	the	attributes	in	the	ER	diagram:	Relationship	A	relationship	in	a	DBMS	is	primarily	the	way	two	or	more	data	sets	are	linked.	Relationships	allow	the	datasets	to	share	and	store
data	in	separate	tables.	They	also	help	link	disparate	data	with	each	other.	A	relationship,	in	the	context	of	databases,	is	a	situation	that	exists	between	two	relational	database	tables	when	one	table	has	a	foreign	key	that	references	the	primary	key	of	the	other	table.	Relationships	allow	relational	databases	to	split	and	store	data	in	different	tables
while	linking	disparate	data	items.	Relationships	are	of	three	types	and	the	next	segment	talks	about	the	same.	Types	of	relationships	One	to	OneOne	to	ManyMany	to	Many	Let	us	see	what	each	one	of	them	entails.	One	to	One	It	is	used	to	create	a	relationship	between	two	tables	in	which	a	single	row	of	the	first	table	can	only	be	related	to	one	and
only	one	record	of	a	second	table.	This	relationship	tells	us	that	a	single	record	in	Table	A	is	related	to	a	single	record	in	Table	B.	And	vice	versa.	Example	In	a	university,	each	department	has	only	one	head	of	the	department.	And	one	HOD	can	take	only	one	department.	This	shows	a	one-to-one	(1:1)	relationship	between	the	department	and	the
person	as	a	head.	One	to	Many	It	is	used	to	create	a	relationship	between	two	tables.	Any	single	row	of	the	first	table	can	be	related	to	one	or	more	rows	of	the	second	table,	but	the	rows	of	the	second	table	can	only	relate	to	the	only	row	in	the	first	table.	It	is	also	known	as	a	many-to-one	relationship.	Example:	of	a	1:M	relationship	is	A	department
that	has	many	employees,	Each	employee	is	assigned	to	one	department.	Many	to	Many	Many	to	many	relationships	that	create	a	relationship	between	two	tables.	Each	record	of	the	first	table	can	relate	to	any	records	(or	no	records)	in	the	second	table.	Similarly,	each	record	of	the	second	table	can	also	relate	to	more	than	one	record	of	the	first
table.	It	also	represented	an	N:N	relationship.	Example:	there	are	many	employees	involved	in	each	project,	and	every	employee	can	involve	in	more	than	one	project.	Features	of	ER	model	The	basic	E-R	concepts	can	model	most	database	features,	some	aspects	of	a	database	may	be	more	aptly	expressed	by	certain	extensions	to	the	basic	E-R	model.
The	extended	E-R	features	are	specialization,	generalization,	higher-	and	lower-level	entity	sets,	attribute	inheritance,	and	aggregation.	Specialization	An	entity	set	broken	down	sub-entities	that	are	distinct	in	some	way	from	other	entities	in	the	set.	For	instance,	a	subset	of	entities	within	an	entity	set	may	have	attributes	that	are	not	shared	by	all	the
entities	in	the	entity	set.	The	E-R	model	provides	a	means	for	representing	these	distinctive	entity	groupings.	Specialization	is	an	aTop-down	approach	where	a	high-level	entity	is	specialized	into	two	or	more	level	entities.	Example	Consider	an	entity	set	vehicle,	with	attributes	color	and	no.	of	tires.	A	vehicle	may	be	further	classified	as	one	of	the
following:	Each	of	these	vehicle	types	is	described	by	a	set	of	attributes	that	includes	all	the	attributes	of	the	entity	set	vehicle	plus	possibly	additional	attributes.	For	example,	car	entities	may	be	described	further	by	the	attribute	gear,	whereas	bike	entities	may	be	described	further	by	the	attributes	automatic	break.	The	process	of	designating
subgroupings	within	an	entity	set	is	called	specialization.	The	specialization	of	vehicles	allows	us	to	distinguish	among	vehicles	according	to	whether	they	are	cars,	buses,	or	bikes.	Generalization	It	is	a	process	of	extracting	common	properties	from	a	set	of	entities	and	creating	a	generalized	entity	from	it.	Generalization	is	a	Bottom-up	approach.	In
which	two	or	more	entities	can	be	combined	to	form	a	higher-level	entity	if	they	have	some	attributes	in	common.	In	generalization,	Subclasses	are	combined	to	make	a	superclass.	Example:	There	are	three	entities	given,	car,	bus,	and	bike.	They	all	have	some	common	attributes	like	all	cars,	buses,	and	bikes	they	all	have	no.	of	tires	and	have	some
colors.	So	they	all	can	be	grouped	and	make	a	superclass	named	a	vehicle.	Inheritance	An	entity	that	is	a	member	of	a	subclass	inherits	all	the	attributes	of	the	entity	as	the	member	of	the	superclass,	the	entity	also	inherits	all	the	relationships	that	the	superclass	participates	in.	Inheritance	is	an	important	feature	of	Generalization	and	Specialization.
It	allows	lower-level	entities	to	inherit	the	attributes	of	higher-level	entities.	Example	Car,	bikes,	and	buses	inherit	the	attributes	of	a	vehicle.	Thus,	a	car	is	described	by	its	color	and	no.	of	tires,	and	additionally	a	gear	attribute;	a	bike	is	described	by	its	color	and	no.	of	tires	attributes,	and	additionally	automatic	break	attribute.	Aggregation	In
aggregation,	the	relation	between	two	entities	is	treated	as	a	single	entity.	In	aggregation,	the	relationship	with	its	corresponding	entities	is	aggregated	into	a	higher-level	entity.	Example-	phone	numbers	on	your	mobile	phone.	You	can	refer	to	them	individually	your	mothers	number,	your	best	friends	number,	etc.	But	its	easier	to	think	of	them
collectively,	as	your	phone	number	list.	It	is	also	important	to	realize	that	each	member	of	the	aggregation	still	has	the	properties	of	the	whole.	In	other	words,	each	phone	number	in	the	list	remains	a	phone	number.	The	process	of	combining	them	has	not	altered	them	in	any	way.	How	To	Create	ER	diagram	in	DBMS	Following	are	the	steps	to	create
an	ER	Diagram	Lets	study	them	with	an	Entity	Relationship	Diagram	Example:	In	an	Organization,	an	employee	is	assigned	to	projects.	An	employee	must	be	assigned	to	at	least	one	or	more	projects.	Each	project	is	managed	by	a	single	manager.	To	maintain	instruction	quality,	a	manager	can	control	only	one	project.	Step	1)	Entity	Identification:	We
have	three	entities	Step	2)	Relationship	Identification:	We	have	the	following	two	relationships	The	employee	is	assigned	a	projectmanager	control	a	project	Step	3)	Cardinality	Identification:	For	them	problem	statement	we	know	that,	An	employee	can	be	assigned	multiple	projectsA	manager	can	manage	only	one	course	Step	4)	Identify	Attributes
Initially,	its	important	to	identify	the	attributes	without	mapping	them	to	a	particular	entity.	Once	you	have	a	list	of	Attributes,	you	need	to	map	them	to	the	identified	entities.	Ensure	an	attribute	is	to	be	paired	with	exactly	one	entity.	If	you	think	an	attribute	should	belong	to	more	than	one	entity,	use	a	modifier	to	make	it	unique.	Once	the	mapping	is
done,	identify	the	primary	Keys.	If	a	unique	key	is	not	readily	available,	create	one.	EntityPrimary	KeyAttributeEmployeeEmployee_IDEmployeeNameManagerManager_IDManagerNameProjectProject_IDProjectName	For	the	sake	of	ease,	we	have	considered	just	one	attribute.	Step	5)	Create	the	ERD	Diagram	A	more	modern	representation	of	Entity
Relationship	Diagram	Example	Why	use	ER	Diagrams?	Here,	are	prime	reasons	for	using	the	ER	Diagram	It	helps	you	to	define	terms	related	to	entity	relationship	modeling.It	provides	a	preview	of	how	all	your	tables	should	connect,	what	fields	are	going	to	be	on	each	tableIt	helps	to	describe	entities,	attributes,	relationships.ER	diagrams	are
translatable	into	relational	tables	which	allows	you	to	build	databases	quickly.ER	diagrams	can	be	used	by	database	designers	as	a	blueprint	for	implementing	data	in	specific	software	applications.	Conclusion	ER	diagram	in	DBMS	is	widely	used	to	describe	the	conceptual	design	of	databases.	It	helps	both	users	and	database	developers	to	preview
the	structure	of	the	database.	With	the	help	of	an	ER	diagram,	we	can	create	the	required	database	and	perform	queries.	For	Example	in	the	case	of	the	airline	reservation	system,	we	can	make	queries	like	to	find	the	scheduled	time	of	a	flight,	the	number	of	booked	seats	in	a	flight,	flight	fares,	etc.	We	can	convert	the	ER	design	into	a	relational
design	or	you	can	say	table	format.	Additional	Resources	Page	3	Introduction	ER	Model	stands	for	Entity-Relationship	Model,	also	known	as	a	high-level	data	model	that	shows	the	relationship	The	Entity-Relationship	Model	(ER	Model)	is	a	conceptual	model	for	designing	a	databases.	This	model	represents	the	logical	structure	of	a	database,	including
entities,	their	attributes	and	relationships	between	them.	Entity:	An	objects	that	is	stored	as	data	such	as	Student,	Course	or	Company.Attribute:	Properties	that	describes	an	entity	such	as	StudentID,	CourseName,	or	EmployeeEmail.Relationship:	A	connection	between	entities	such	as	"a	Student	enrolls	in	a	Course".Components	of	ER	DiagramThe
graphical	representation	of	this	model	is	called	an	Entity-Relation	Diagram	(ERD).ER	Model	in	Database	Design	ProcessWe	typically	follow	the	below	steps	for	designing	a	database	for	an	application.Gather	the	requirements	(functional	and	data)	by	asking	questions	to	the	database	users.Create	a	logical	or	conceptual	design	of	the	database.	This	is
where	ER	model	plays	a	role.	It	is	the	most	used	graphical	representation	of	the	conceptual	design	of	a	database.After	this,	focus	on	Physical	Database	Design	(like	indexing)	and	external	design	(like	views)Why	Use	ER	Diagrams	In	DBMS?ER	diagrams	represent	the	E-R	model	in	a	database,	making	them	easy	to	convert	into	relations	(tables).These
diagrams	serve	the	purpose	of	real-world	modeling	of	objects	which	makes	them	intently	useful.Unlike	technical	schemas,	ER	diagrams	require	no	technical	knowledge	of	the	underlying	DBMS	used.	They	visually	model	data	and	its	relationships,	making	complex	systems	easier	to	understand.Symbols	Used	in	ER	Model	ER	Model	is	used	to	model	the
logical	view	of	the	system	from	a	data	perspective	which	consists	of	these	symbols:	Rectangles:	Rectangles	represent	entities	in	the	ER	Model.	Ellipses:	Ellipses	represent	attributes	in	the	ER	Model.	Diamond:	Diamonds	represent	relationships	among	Entities.	Lines:	Lines	represent	attributes	to	entities	and	entity	sets	with	other	relationship	types.
Double	Ellipse:	Double	ellipses	represent	multi-valued	Attributes,	such	as	a	student's	multiple	phone	numbersDouble	Rectangle:	Represents	weak	entities,	which	depend	on	other	entities	for	identification.Symbols	used	in	ER	DiagramWhat	is	an	Entity?An	Entity	represents	a	real-world	object,	concept	or	thing	about	which	data	is	stored	in	a	database.
It	act	as	a	building	block	of	a	database.	Tables	in	relational	database	represent	these	entities.Example	of	entities:Real-World	Objects:	Person,	Car,	Employee	etc.Concepts:	Course,	Event,	Reservation	etc.Things:	Product,	Document,	Device	etc.The	entity	type	defines	the	structure	of	an	entity,	while	individual	instances	of	that	type	represent	specific
entities.What	is	an	Entity	Set?An	entity	refers	to	an	individual	object	of	an	entity	type,	and	the	collection	of	all	entities	of	a	particular	type	is	called	an	entity	set.	For	example,	E1	is	an	entity	that	belongs	to	the	entity	type	"Student,"	and	the	group	of	all	students	forms	the	entity	set.	In	the	ER	diagram	below,	the	entity	type	is	represented	as:Entity
SetWe	can	represent	the	entity	sets	in	an	ER	Diagram	but	we	can't	represent	individual	entities	because	an	entity	is	like	a	row	in	a	table,	and	an	ER	diagram	shows	the	structure	and	relationships	of	data,	not	specific	data	entries	(like	rows	and	columns).	An	ER	diagram	is	a	visual	representation	of	the	data	model,	not	the	actual	data	itself.Types	of
Entity	There	are	two	main	types	of	entities:1.	Strong	Entity	A	Strong	Entity	is	a	type	of	entity	that	has	a	key	Attribute	that	can	uniquely	identify	each	instance	of	the	entity.	A	Strong	Entity	does	not	depend	on	any	other	Entity	in	the	Schema	for	its	identification.	It	has	a	primary	key	that	ensures	its	uniqueness	and	is	represented	by	a	rectangle	in	an	ER
diagram.	2.	Weak	Entity	A	Weak	Entity	cannot	be	uniquely	identified	by	its	own	attributes	alone.	It	depends	on	a	strong	entity	to	be	identified.	A	weak	entity	is	associated	with	an	identifying	entity	(strong	entity),	which	helps	in	its	identification.	A	weak	entity	are	represented	by	a	double	rectangle.	The	participation	of	weak	entity	types	is	always	total.
The	relationship	between	the	weak	entity	type	and	its	identifying	strong	entity	type	is	called	identifying	relationship	and	it	is	represented	by	a	double	diamond.	Example:A	company	may	store	the	information	of	dependents	(Parents,	Children,	Spouse)	of	an	Employee.	But	the	dependents	can't	exist	without	the	employee.	So	dependent	will	be	a	Weak
Entity	Type	and	Employee	will	be	identifying	entity	type	for	dependent,	which	means	it	is	Strong	Entity	Type.Strong	Entity	and	Weak	EntityAttributes	in	ER	ModelAttributes	are	the	properties	that	define	the	entity	type.	For	example,	for	a	Student	entity	Roll_No,	Name,	DOB,	Age,	Address,	and	Mobile_No	are	the	attributes	that	define	entity	type
Student.	In	ER	diagram,	the	attribute	is	represented	by	an	oval.	AttributeTypes	of	Attributes	1.	Key	Attribute	The	attribute	which	uniquely	identifies	each	entity	in	the	entity	set	is	called	the	key	attribute.	For	example,	Roll_No	will	be	unique	for	each	student.	In	ER	diagram,	the	key	attribute	is	represented	by	an	oval	with	an	underline.	Key	Attribute	2.
Composite	Attribute	An	attribute	composed	of	many	other	attributes	is	called	a	composite	attribute.	For	example,	the	Address	attribute	of	the	student	Entity	type	consists	of	Street,	City,	State,	and	Country.	In	ER	diagram,	the	composite	attribute	is	represented	by	an	oval	comprising	of	ovals.	Composite	Attribute	3.	Multivalued	Attribute	An	attribute
consisting	of	more	than	one	value	for	a	given	entity.	For	example,	Phone_No	(can	be	more	than	one	for	a	given	student).	In	ER	diagram,	a	multivalued	attribute	is	represented	by	a	double	oval.	Multivalued	Attribute	4.	Derived	Attribute	An	attribute	that	can	be	derived	from	other	attributes	of	the	entity	type	is	known	as	a	derived	attribute.	e.g.;	Age
(can	be	derived	from	DOB).	In	ER	diagram,	the	derived	attribute	is	represented	by	a	dashed	oval.	Derived	Attribute	The	Complete	Entity	Type	Student	with	its	Attributes	can	be	represented	as:	Entity	and	AttributesRelationship	Type	and	Relationship	Set	A	Relationship	Type	represents	the	association	between	entity	types.	For	example,	Enrolled	in	is	a
relationship	type	that	exists	between	entity	type	Student	and	Course.	In	ER	diagram,	the	relationship	type	is	represented	by	a	diamond	and	connecting	the	entities	with	lines.	Entity-Relationship	SetA	set	of	relationships	of	the	same	type	is	known	as	a	relationship	set.	The	following	relationship	set	depicts	S1	as	enrolled	in	C2,	S2	as	enrolled	in	C1,	and
S3	as	registered	in	C3.	Relationship	SetDegree	of	a	Relationship	Set	The	number	of	different	entity	sets	participating	in	a	relationship	set	is	called	the	degree	of	a	relationship	set.	1.	Unary	Relationship:	When	there	is	only	ONE	entity	set	participating	in	a	relation,	the	relationship	is	called	a	unary	relationship.	For	example,	one	person	is	married	to
only	one	person.	Unary	Relationship2.	Binary	Relationship:	When	there	are	TWO	entities	set	participating	in	a	relationship,	the	relationship	is	called	a	binary	relationship.	For	example,	a	Student	is	enrolled	in	a	Course.	Binary	Relationship3.	Ternary	Relationship:	When	there	are	three	entity	sets	participating	in	a	relationship,	the	relationship	is	called
a	ternary	relationship.	4.	N-ary	Relationship:	When	there	are	n	entities	set	participating	in	a	relationship,	the	relationship	is	called	an	n-ary	relationship.	Cardinality	in	ER	ModelThe	maximum	number	of	times	an	entity	of	an	entity	set	participates	in	a	relationship	set	is	known	as	cardinality.	Cardinality	can	be	of	different	types:	1.	One-to-One	When
each	entity	in	each	entity	set	can	take	part	only	once	in	the	relationship,	the	cardinality	is	one-to-one.	Let	us	assume	that	a	male	can	marry	one	female	and	a	female	can	marry	one	male.	So	the	relationship	will	be	one-to-one.	One	to	One	Cardinality	Using	Sets,	it	can	be	represented	as:	Set	Representation	of	One-to-One2.	One-to-Many	In	one-to-many
mapping	as	well	where	each	entity	can	be	related	to	more	than	one	entity.	Let	us	assume	that	one	surgeon	department	can	accommodate	many	doctors.	So	the	Cardinality	will	be	1	to	M.	It	means	one	department	has	many	Doctors.	one	to	many	cardinality	Using	sets,	one-to-many	cardinality	can	be	represented	as:	Set	Representation	of	One-to-Many3.
Many-to-One	When	entities	in	one	entity	set	can	take	part	only	once	in	the	relationship	set	and	entities	in	other	entity	sets	can	take	part	more	than	once	in	the	relationship	set,	cardinality	is	many	to	one.	Let	us	assume	that	a	student	can	take	only	one	course	but	one	course	can	be	taken	by	many	students.	So	the	cardinality	will	be	n	to	1.	It	means	that
for	one	course	there	can	be	n	students	but	for	one	student,	there	will	be	only	one	course.	many	to	one	cardinality	Using	Sets,	it	can	be	represented	as:	Set	Representation	of	Many-to-One	In	this	case,	each	student	is	taking	only	1	course	but	1	course	has	been	taken	by	many	students.	4.	Many-to-Many	When	entities	in	all	entity	sets	can	take	part	more
than	once	in	the	relationship	cardinality	is	many	to	many.	Let	us	assume	that	a	student	can	take	more	than	one	course	and	one	course	can	be	taken	by	many	students.	So	the	relationship	will	be	many	to	many.	many	to	many	cardinality	Using	Sets,	it	can	be	represented	as:	Many-to-Many	Set	RepresentationIn	this	example,	student	S1	is	enrolled	in	C1
and	C3	and	Course	C3	is	enrolled	by	S1,	S3,	and	S4.	So	it	is	many-to-many	relationships.	Participation	Constraint	Participation	Constraint	is	applied	to	the	entity	participating	in	the	relationship	set.	1.	Total	Participation:	Each	entity	in	the	entity	set	must	participate	in	the	relationship.	If	each	student	must	enroll	in	a	course,	the	participation	of
students	will	be	total.	Total	participation	is	shown	by	a	double	line	in	the	ER	diagram.	2.	Partial	Participation:	The	entity	in	the	entity	set	may	or	may	NOT	participate	in	the	relationship.	If	some	courses	are	not	enrolled	by	any	of	the	students,	the	participation	in	the	course	will	be	partial.	The	diagram	depicts	the	Enrolled	in	relationship	set	with
Student	Entity	set	having	total	participation	and	Course	Entity	set	having	partial	participation.	Total	Participation	and	Partial	Participation	Using	Set,	it	can	be	represented	as,	Set	representation	of	Total	Participation	and	Partial	ParticipationEvery	student	in	the	Student	Entity	set	participates	in	a	relationship	but	there	exists	a	course	C4	that	is	not
taking	part	in	the	relationship.	How	to	Draw	an	ER	Diagram1.	Identify	Entities:	The	very	first	step	is	to	identify	all	the	Entities.	Represent	these	entities	in	a	Rectangle	and	label	them	accordingly.2.	Identify	Relationships:	The	next	step	is	to	identify	the	relationship	between	them	and	represent	them	accordingly	using	the	Diamond	shape.	Ensure	that
relationships	are	not	directly	connected	to	each	other.3.	Add	Attributes:	Attach	attributes	to	the	entities	by	using	ovals.	Each	entity	can	have	multiple	attributes	(such	as	name,	age,	etc.),	which	are	connected	to	the	respective	entity.4.	Define	Primary	Keys:	Assign	primary	keys	to	each	entity.	These	are	unique	identifiers	that	help	distinguish	each
instance	of	the	entity.	Represent	them	with	underlined	attributes.5.	Remove	Redundancies:	Review	the	diagram	and	eliminate	unnecessary	or	repetitive	entities	and	relationships.6.	Review	for	Clarity:	Review	the	diagram	make	sure	it	is	clear	and	effectively	conveys	the	relationships	between	the	entities.	An	entity	relationship	diagram	(ER	diagram	or
ERD)	is	a	visual	representation	of	howitems	in	a	database	relate	to	each	other.ERDs	are	a	specialized	type	of	flowchart	thatconveys	the	relationship	types	between	different	entities	within	a	system.	They	use	adefined	set	of	symbols,	including	rectangles,	ovals	and	diamonds,	and	link	them	withconnecting	lines.	Within	the	relational	model	of	database
design,	ERDs	establish	how	entries	in	a	database	are	connected.	ERDs	are	a	high-level	conceptual	data	model	that	sets	the	stage	for	more	advanced	database	design	and	analysis.	Also,	entity	relationship	modeling	can	help	distill	narratives	and	insights	from	a	seemingly	disparate	collection	of	data	points.	Business	analysts	and	database	engineers	use
ER	diagrams	as	data	modeling	tools	to	assess	the	scope	of	the	databases	their	organizations	need,	then	plan	out	how	the	data	will	be	stored.	ERDs	inform	the	software	engineering	portion	of	a	database	project	by	laying	out	the	requirements	for	the	information	systems	architecture	and	database	structure.	In	the	three-schema	approach	to	software
engineering	for	database	management	systems	(DBMS),	the	ERD	is	the	conceptual	tier.	Data	integration	is	a	complex	data	engineering	process	consisting	of	many	moving	parts.	An	ERD	can	help	data	engineers	conceptualize	the	overall	system	and	reduce	the	potential	for	errors.	Comparing	existing	databases	to	an	ERD	can	reveal	database	design
missteps	that	might	be	causing	problems.	Complex	databases	with	numerous	tables	require	extensive	SQL	knowledge	for	the	debugging	process.	An	ERD	summarizes	the	database	so	engineers	can	quickly	identify	potential	errors.	When	undertaking	business	process	reengineering	projects,	it	can	be	helpful	to	obtain	a	birds-eye	view	of	all	the	data
within	an	organizations	information	systems.	ERDs	are	used	to	draft	newer,	more	efficient	data	architecture	solutions	that	facilitate	the	other	stages	of	the	BPR	process.	Entity	relationship	diagrams,	database	schemas	and	data	flow	diagrams	all	visually	represent	the	way	data	is	arranged	in	a	system.	Entity	relationship	diagrams	illustrate	the	entities
within	a	database	and	their	relationships	to	each	other.	ER	diagrams	often	depict	database	schemas.	Database	schemas	establish	how	real-world	entities	will	be	modeled	in	a	relational	database.	They	contain	the	rules	and	guidelines	that	determine	the	organization	of	the	database,	such	as	table	names,	fields	and	data	types.	Data	flow	diagrams	are	a
type	of	flowchart	that	depicts	the	flow	of	data	through	a	process	or	system.	They	show	how	data	moves	from	process	to	internal	and	external	storage	locations.	Discover	expertly	curated	insights	and	news	on	AI,	cloud	and	more	in	the	weekly	Think	Newsletter.	Entity	relationship	diagrams	include	entities,	the	attributes	of	those	entities	and	the
relationships	between	them.	Some	ERDs	also	convey	cardinality,	which	quantifies	the	relationship	between	two	entities.	An	ERD	entity	is	a	definable	thing,	such	as	a	person,	role,	event,	concept	or	object,	that	can	have	information	about	it	stored	in	a	relational	database.	Many	styles	of	entity	relationship	diagrams	depict	entities	as	rectangles.	People
or	roles:Students,	salespeople,	executives	or	customers.Events:Transactions,	signups	or	unsubscribes.Concepts:Profiles	or	personas.Objects:Products,	invoices	or	emails.	Entities	are	similar	to	nouns	in	a	grammatical	sense.	They	are	core	items	in	the	database,	with	attributes	and	relationships	conveying	information	about	these	entities,	just	as
adjectives	and	verbs	provide	more	information	about	the	nouns	in	a	sentence.	Entity	types	are	a	category	of	entities.	If	entities	are	similar	to	nouns,	then	entity	types	are	noun	categories:	foods,	sports	and	countries.	The	individual	entities	within	an	entity	type	are	known	as	instances.	Within	the	entity	type,vegetables	might	be	the	instances	broccoli,
carrot	and	asparagus.	Entities	are	classified	as	either	strong	or	weak.	Strong	entities	contain	enough	identifying	information	in	their	attributes	to	not	need	further	clarification.	Meanwhile,	weak	entities	exist	only	as	an	outcome	or	consequence	of	another	entity.	The	strong	entity	associated	with	a	given	weak	entity	is	known	as	its	parent	or	owner
entity.	Consider	a	database	modeling	customer	order	in	an	e-commerce	business.	Each	order	is	a	strong	entity	because	it	can	be	defined	as	a	unique	instance	based	on	the	purchaser,	time	and	date.	However,	the	line	items	within	each	order	are	weak	entities.	They	only	have	meaning	within	the	context	of	their	respective	orders.	This	reliance	is	known
as	existence	dependency	or	participation	constraint.	Strong	entities	are	shown	as	solid	rectangles,	while	ERDs	represent	weak	entities	as	a	double	rectangle.	An	associative	entity	links	the	instances	between	two	entity	sets	and	has	its	own	attributes	that	provide	more	information	about	that	relationship.	In	an	ERD	used	by	a	university,	the	entity	sets
students	and	professors	to	have	many	connections	to	each	other.	The	associative	entity	bridging	the	two	would	show	which	students	are	taking	courses	taught	by	which	professors.	Relational	databases	use	associative	entities	to	inform	junction	tables,	which	combine	fields	from	multiple	other	database	tables.	In	ER	diagrams,	associative	entities	are
depicted	as	a	diamond	within	a	rectangle.	Attributes	are	qualities,	properties	and	characteristics	that	define	an	entity	or	entity	type.	In	a	classic	ERD	design,	attributes	are	shown	as	ovals	and	are	displayed	next	to	the	corresponding	entity	in	an	ERD.	Simple	attributes	cannot	be	simplified	or	split	up	into	further	attributes.	A	ZIP	code	is	an	example	of	a
simple	attribute.	Composite	attributes	are	compiled	from	other	attributes,	which	might	or	might	not	be	simple.	An	address	is	a	composite	attribute	containing	a	street	number,	street	name,	ZIP	code,	city	and	other	identifying	information.	Derived	attributes	are	calculated	based	on	other	attributes.	An	employees	paycheck	value	is	derived	from	their
hours	worked,	the	duration	of	the	pay	period,	and	their	wage.	ERDs	depict	derived	attributes	as	dashed	ovals.	Multivalue	attributes	can	have	more	than	one	value	per	record,	while	a	single-value	attribute	cannot.	Entity	keys	are	the	attributes	that	uniquely	define	each	entity	in	a	data	set.	Any	attribute	can	be	designated	as	a	key,	provided	that	it	fills
this	role.	For	example,	in	a	people	entity	set,	an	appropriate	key	attribute	might	be	a	national	ID	number.	Conversely,	surnames	would	not	work	as	a	key	attribute	in	this	context	since	more	than	one	person	can	share	the	same	surname.	Super	key:	One	or	more	attributes	that	can	uniquely	define	an	entity	within	an	entity	set.	Candidate	key:	The
simplest	possible	super	keyno	attributes	within	a	candidate	key	can	be	a	super	key	in	itself.	Candidate	keys	might	consist	of	one	or	more	attributes	if	each	attribute	is	not	a	super	key.	Primary	key:	The	candidate	key	is	chosen	to	uniquely	define	an	entity	set.	Since	the	primary	key	is	what	sets	each	entity	apart,	no	two	entries	in	a	database	might	share
the	same	primary	key	value.	In	an	ER	diagram,	each	entitys	primary	key	will	be	underlined.	Any	entity	containing	a	primary	key	is	considered	a	strong	entity.	Foreign	key:	An	attribute	that	identifies	one	entitys	relationship	to	another.	Weak	entities	rely	on	foreign	keys	to	define	them	as	strong	entities.	For	example,	the	weak	entity	bank	account	would
need	a	foreign	key	linking	it	to	the	relevant	bank.	Relationships	are	the	connected	lines	linking	the	entities	in	an	ERD	together.	They	indicate	how	entities	within	an	ERD	are	associated	with	each	other.	If	entities	are	nouns,	and	attributes	are	adjectives,	then	relationships	are	verbs.	In	a	traditional	ERD,	relationships	are	depicted	as	diamonds.	Weak
relationships	bind	a	weak	entity	with	its	owner	and	are	shown	as	double	diamonds.	Entity	participation	in	a	relationship	might	be	total,	in	which	case	the	entirety	of	the	entity	set	is	involved	in	the	relationship	or	partial.	In	partial	participation,	some	or	all	of	the	entities	within	the	set	might	be	involved	in	the	relationship	at	any	specific	time.
Cardinality	is	the	quality	of	a	relationship	that	defines	the	number	of	instances	in	one	entity	that	relate	to	the	instances	of	another.	One-to-one	relationships	(1:1)	indicate	that	a	record	within	one	entity	might	only	be	referenced	by	one	record	in	the	other	entity.	The	relationship	between	the	entities'	universities	and	presidents	is	a	one-to-one
relationship	because	every	university	has	only	one	president.	Conversely,	each	president	is	responsible	for	exactly	one	university.	One-to-many	relationships	(1:M)	depict	situations	in	which	each	record	within	one	entity	relates	to	multiple	records	in	another	entity.	There	is	a	one-to-many	relationship	between	the	entities	universities	and	departments.
A	university	might	have	multiple	departments,	but	each	department	is	part	of	just	one	university.	Many-to-many	relationships	(M:M)	show	that	one	or	more	records	within	both	entities	can	be	connected.	The	entities	students	and	professors	have	a	many-to-many	relationship	because	just	as	one	professor	teaches	a	class	with	many	students,	each
student	might	also	enroll	in	classes	with	other	professors.	ERDs	represent	cardinality	through	variations	in	the	connecting	lines	between	entities.	The	way	cardinality	is	shown	depends	on	the	style	of	ERD	used.	Most	ERDs	are	drafted	in	one	of	three	entity-relationship	models:	conceptual,	logical	and	physical.	All	three	depict	entities	along	with	their
attributes	and	relationships,	but	their	use	cases	and	intended	audiences	differ.	Conceptual	is	the	least	detailed,	while	physical	ERDs	offer	the	most	granular	information.	Conceptual	ER	models	offer	a	high-level	view	of	the	data	within	the	ERD.	Business	analysts	use	them	for	large-scale	database	design	projects	such	as	data	warehouses.	Conceptual
data	models	usually	contain	entities	and	relationships	while	diving	no	deeper	into	database	tables	and	cardinality.	Logical	ER	models	are	similar	to	conceptual	models,	but	with	slightly	more	detail.	In	a	logical	data	model,	the	columns	or	attributes	within	each	entity	are	defined,	as	are	operational	and	transactional	entities.	Business	analysts	use	logical
data	models	for	smaller-scale	database	design	projects.	Physical	ER	models	are	the	concrete	blueprints	for	database	design	projects.	They	include	the	maximum	amount	of	detail,	such	as	cardinality	and	primary	and	foreign	keys.	Database	designers	and	engineers	create	physical	data	models	from	the	conceptual	and	logical	models	given	to	them	by
business	analysts.	Since	computer	scientist	and	database	theorist	Peter	Chen	introduced	ERDs	in	the	1970s,	multiple	types	of	diagrams	have	emerged	to	fill	an	increasing	range	of	use	cases.	Chen	ERDs	look	similar	to	classical	flowcharts,	with	various	shapes	connected	by	lines.	Cardinality	is	shown	with	the	characters	1,	M	and	N	along	the	connecting
lines.	M	and	N	both	represent	many	in	a	one-to-many	or	many-to-many	relationship;	depicting	the	latter	with	M:N	or	N:M	notation	implies	that	the	number	of	entities	in	the	relationship	need	not	be	equal	on	both	sides.	The	Chen	style	depicts	total	participation	with	a	single	connecting	line	and	partial	with	a	double	connecting	line.	Named	for	its	three-
pronged	forked	connecting	line	showing	many	relationships,	crows	foot	notation	replaces	Chens	symbols	with	tables.	Each	table	represents	an	entity	and	contains	all	its	attributes.	Crows	foot	notation	allows	ERD	creators	to	show	information	regarding	relationship	cardinality.	Charles	Bachmans	data	structure	diagrams	directly	inspired	Chen	in	the
creation	of	the	ERD.	Bachman	used	lines	with	arrows	to	indicate	cardinality	in	relationships.	The	US	Air	Force	introduced	its	Integration	DEFinition	for	information	modeling	(IDEF1X)	language	in	the	1980s	to	support	the	development	of	semantic	data	models.	It	took	Chens	work	a	step	forward	by	displaying	attributes	within	a	shared	table	and
introducing	more	options	for	cardinality.	Created	by	Richard	Barker	in	1981,	the	Barker	style	is	the	standard	for	use	in	Oracle.	Barker	notation	shares	the	crows	foot	style	for	connecting	lines	while	also	using	dashed	lines	to	represent	partial	or	optional	participation.	Everything	you	need	to	crack	your	Get	Started	for	free	Practice	Problems	Fast	Track
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