Entity-Relationship Modeling

® E-R Model 1flu high-level conceptual Data Model
® a1 las Chen (1976) weaahe DB design

® Conceptual Data model 1JJu set wa+ concept b4
a5unwp structure DB iazn1s access DB

® ¥aisrssavainaviaiun high-level DM
- 2978 support perception ¥4 user 9o data
- 9fou technical aspect
- %1 model MJudzszaes DBMS way Hardware

® Concept 183 E-R model dsznavuaas
- Entity types (object lu real world)
- Relationship Types
- Attributes
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Entity-Relationship Modeling

m Entity Types

e {lu object w38 concept Gannmviua lavasdnsiilu independent
existence

e iu basic concept nilvvay E-R Model
® iu represent set ¥a4 object GuiamINUALNDUNAL

® Exist atluszuy leaenednsy dvenaziu
- real (physical) existence 17 witnau,anen, tundu tudu
- abstract existence (conceptual) 217 Uszauniani, ANNABINT,
Luaa tudu

e L:id strict formal definition swsuldluns define entity Weaanuuy
21932 identify einariu la

® Entity enaaziuile 2 Uszinn fo
- Weak entity type
- Strong entity type
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Entity-Relationship Modeling

m Entity Types

® Weak Entity Type \{lu entity 44 existence-dependent fiu entity
3 o 1 next_of_Kin 2z lad leien 1l Staff (ssnsai3enan Child,
dependent, subordinate)

® Strong entity type 1fu entity 4413 existence-dependent i entity
2u 1w Staff, Branch, Renter (snwnsat3unn parent, owner,
dominant)

Diagrammatic Representation

Storage Entity - rectangle

Weak Entity - double lines rectangle

q
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Entity-Relationship Modeling

m Attributes

e iJu property va4 entity type 1139 relationship type taiu Branch 2123z
a5u1e Lot ene
- WAz -> Bno
- fied -> Address
- Wwaslnsdwyi -> Tel_no
- weslnaans -> Fax_no
® Attribute w24 entity azfiandsldosune entity
e dumved attribute flazldinaua main part vesdiosali Domain

m Attribute Domain

e 1flu set w4 value oaszanmviua lUds attribute 16
e iJu potential value wo4 attribute 14
- Tel_no Tuiaa nnu. a1 Inadasduduse (02)
- pzidouan lsidasinindednes an- ve
@ attribute #1932 share domain fula
e domain azdasanmuasnsuuaas attribute lu E-R Model
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Entity-Relationship Modeling

m Attributes : 9199zuuld 2 Yszian
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Simple Attribute (1152 Atomic Attr.) flu attr. fiJsznaude single
component du{lu independent existence luissnsnaziiuiauten le 1aiu
sex, salary

Composite Attribute 1{lu attr. it/sznausde multiple component 4+
uaaz component i independent existence a1vazuuaen attr. 14
\Anad lé 1iu address, birthdate

uanNUUTEINIIaMNAveY attr. 16 dagu

Single Valued Attribute 1flu attr. 71l single value §115u single entity
it Branch_address a2 address 1&g 1iuein

Multi-valued Attribute 1fu attr. A multiple value &30 single
entity 1aiu tel_no dviane 9 lwaIfNTURIVINTN 9

Derived Attribute i1 attr. fivinguaadisgnnnInaz derive leann attr.
dUNTNWUSNAU 1TU age, on of staff, profit p




Entity-Relationship Modeling

m Keys

e Key = data item 1 uniquely identify usaz occurrence wo< entity
e Candidate key \flu set va4 attr. ismnsnazuniquely identify uaa
occurrence wa4 entity type 16 1u
Branch d candidate key 21 .
Staff 4 candidate KEY QB ....cceeeeeeeeeeeeeeeesssssssseeeeseeessssssssssseseeeees
® Primary key '{u key wiinfiazld dennifiensnain set vas candldate
key
e Alternate key 'flu candidate key ¢19u = # s lanniien
e Composite key 1fu candidate key fit/sznaiiuain attribute e 2
a1y
® wuanlun1siien primary key
- YUV attribute
- FuIUVe9 attribute Adasns
- @ uniqueness 4 lutltiulazauaa
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Entity-Relationship Modeling

m Diagrammatic Representation wa4 Attribute

Attribute
unuap ellipse 1an oy entity GBIEUAULAZLST

Y4 attribute name

........ A ). Derived Attribute
"""""" unuee dot ellipse 1@an oy entity ¢e dot line

Multi- valued Attribute

wnuae double lines ellipse

1 : :
o Comp03|te Attribute
unuae ellipse lapiid ellipse AUNULLARY component

Leanaannan ellipse iunu composite Attr. 1 9

° Primary key a:daisuld attribute fidsznauiiu
primary key 1a4 entity ity 9
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Entity-Relationship Modeling

m Relationship Types (R Types)

e R types \flu association AifiaNuNBSZHINN entity types

® uaaz R type azmwnuadoi ldusn function ve4 R type 1iu

e Relationship aiJuanuduiinsszing entity dazilsznaudne entity
fnilafietlusaz Entity type 213150071 Relationship occurrence
1130 Relationship instance

® Semantic Net
1u object-level diagram szflmmaﬂummu ellipse mmuumz
component tienaand1N ellipse Aunu composite Attr. i °]
e LNU entity

@ wnit relationship

LN, @association 3¢ instance
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Entity-Relationship Modeling

m Relationship Types (cont.)

e 5y E-R Diagram relationship azinuéne fivtonuudoniu
(diamond) 94 diagrammatic representation

Storage Relationship - diamond <>

Weak Relationship - double lines diamond

e Degree o4 Relationship tvihfiuduu entity A8 WAL
Relationship #iu )

- Binary Relationship = R 711 degree 2
- Ternary Relationship = R 711 degree 3
- Quaternary Relationship = R 715 degree 4

® Recursive Relatlonshlp h) relatlonshlp 7 entity 1@u2AUAGRIUT N
NN 1 336w role Muanany, Ua338n31 Unary Relationshi

q
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Entity-Relationship Modeling

m Relationship Types (cont.)

Property_for
Owner _rent

Buyer

Data Centric Programming

Staff

Client @

Solicitor

Arranges

Branch

Interview

Financial_
institution

« Quaternary Relationship of
Arranges

4 , 11

4«

4

Binary Relationship of
owns

Ternary Relationship of
SetsUp
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Entity-Relationship Modeling

m Relationship Types (cont.)

« Example of Recursive
Supervises Relationship of

. Supervises
Supervisee Supervisor

Staff

90 Entity anaasduiusiu ldunnnii 1 role datinlunsdiiidiesld role name
AN

Mona Manages Branch Office « Example of entities
ger _
associated through two

Staff Branch distinct relationships
called Manages and

Member of Staff TsAllocated Branch Office IsAllocated with role
name

q
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Entity-Relationship Modeling

B Structural Constraints

Constraint
Goulunsededifaie 4 iewzhmuauu entities # participate 1w relationship
- dediadn q vu relationship aisezazouliviulu real world
- ey 2anymzlvg o Ao
Cardinality Constraints
Participation Constraints

« Cardinality Constraints fufesisaifersusau relationships dwsuudas
Entity # participate
Cardinality Ratio iluswau relationship fdha1g Swsuudas Entity i
participate s«dwsu Binary Relationship 124 cardinality ratio il

» One-to-One (1:1)
» One-to-Many (1: M)
» Many-to-Many (N : M)
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Entity-Relationship Modeling

B Structural Constraints

« Cardinality Constraints (cont.)
- Cardinality ratio ¢34 Entity 1Jludsrduves policies Aimviuadiu
3 laaddns
- rule Aldrviua cardinality 158071 business rules
- u@u business rules f lsissnan represent lu E-R Model et
LUMAUAMINANNADINSANTNNUL IASUTUREARN §nSunn
avinudvesanItun

One-to-One Relatlonshlp (C.ratio=1: 1)

- smgle set lu entity #il4az associate iU single set ludn entity
Wik

One-to-Many Relatlonshlp (C.ratio=1: M)
- single set lu entity w{i4az associate U viaw o set Tu entitywils

q
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Entity-Relationship Modeling

m Structural Constraints
« Cardinality Constraints (cont.)

Many-to-Many Relationship (C. ratio = N : M)

- single set lu entity A 3z associate iU viaw ] set lu entity B
(1:M)

- lumsnduriu single set lu entity B a2 associate fiu viaw ) set lu
entity A (N:1)

« Participation Constraints
- a9z determine the existence va4 entity Gsliuatiun s
associate iU entity ¢1du o WiunW relationship w3a lu
- {i participate constraints ati 2 isz1an laun
Total : existence was entity Ueiuwn entity lu entity set 2z
fin3 associate AU entity la entity nilséne particular
relationship (=Mandatory)

Partial : 53U participate 7 lsiiilu total (=Optional)
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Entity-Relationship Modeling

m Structural Constraints
« Participation Constraints (cont.)

@ @ « u&e Branch 1ilu Total

Participate twsznn
Branch azidinsg

Allocate Staff 1auo
Branch L IsAllocated M Staff

@ @ « uses Staff 1w Partial

Participate a1z Staff
Turnsnssonaa lunn
mvua bk 1ui Branch la
Branch W o) Staff " g
« Notation Min,M

q
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Entity-Relationship Modeling

« Problems with E-R Models

Data Centric Programming 4,17 LPR

Jamiionvaziinduidemas design conceptual data model fe
Connection Traps

Connection Traps 1ina1nn13 interpret MRANANAVBIANNVNIY
relationship taaziszinn

Connection Traps # 2 Usztan da Fun, Chasm

Fan Trap

\{lu trap Avindu 1ie model filiaad relationship 1iu ambiguous
Fun trap auiiaduiide 1 : M relationship 2 éw3aunnn fan out
9NN Entity 160w

Chasm Trap | )
1aduLda model NaTsdud relationship 3w entity type e
pathway lu exist 5211714 entity occurrence

q



Entity-Relationship Modeling

m Fan Trap : Example

M

« uaes 1: M relationship
2 @1 fan out aan3N
Division Entity 114¢)

Branch

Branch

Entities 44 LEIDUNRUDAY

Division
1 1
IsAllocated
Staff
Staff IsAllocated Division Operates
Entities Relationship Entities Relationship
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semantic net #
occurrence level ay
WU ambiguous
WAadu 1l ldsunsn
van lagdarauin staff
aula vinauiBranch
Tvun
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Entity-Relationship Modeling

m Fan Trap : \sswnsanddam laons restructure model lvisilawown i
1:M relationship fun out aanainn13 entity 1&enNU

1
IsAllocated
M

Branch

1

M

ouen o «  gpmatnm
Tavaz litAaiTum
Division Operates Branch IsAllocated Staff . -
Entities Relationship Entities Relationship Entities am blg uous 'f]ﬂ@l'f)vl,ﬂ
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Entity-Relationship Modeling

m Chasm Trap : Example

M
IsAllocated
1

Staff « w8 E-R diagram
! LAz semantic net 44

Tsimusnaau lédn
Oversees properties la

M available 7iLaiay
branch?
Branch Property_for
_rent
Branch IsAllocated Staff Oversees Property_for_rent
Entities Relationship Entities Relationship Entities
B3 m SG37 m
° & ° @
B7 r2 SA9
® @ ®
B5 r3 SL21 5
J \<.>/ \./ \\©/
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Entity-Relationship Modeling

m Chasm Trap : 1Weuda chasm trap azde<iiin missing relationship #sil

Branch IsAllocated Staff Oversees

Property_for_rent
Entities Relationship Entities Relationship

Entities

e E-R diagram /\ /\ /\
. = SG37 r4 PG36
Lz semantic net 9 ® ©

A
\Wn relationship Has \L ( 2 \ SAg oAL4
WWauda chasm trap @ °
g \L\ r3 \ SL21 5 PL94
g Y.
Has

Relationship
Staff

1

IsAllocated
M

1 M Property_for
Branch @ _rent

Data Centric Programming 4, 21

STee




