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In this chapter, you will learn:

* The main characteristics of entity relationship
components

* How relationships between entities are defined and
refined and how those relationships are incorporated into
the database design process

* How ERD components affect database design and
implementation

* That real-world database design often requires the
reconciliation of conflicting goals
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The Entity Relationship (ER) Model

* ER model forms the basis of an ER diagram

* ERD represents conceptual database as viewed by
end user

* ERDs depict database’s main components:
— Entities
— Attributes

— Relationships




DATABASE SYSTEMS: Design Implementation and Management (Roy; COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

A Recipe ERD

(1SN A recipe ERD
RECIPE

RECIPE_NO{PK}
tairis ¥ —
ISBN {PK} ST RECIPE_NAME

BOOK_TITLE COOKING_TIME
DATE_PUBLISHED | 4 4 1.*  |OVEN SETTING

e

requires b

q

RECIPE_INGREDIENT INGREDIENT

RECIPE_NO {PK} (FK} « is_found _in
INGREDIENT NO {PK} (FK} :ﬂgggg:gg}ﬁf N‘EFEW
QUANTITY e - -
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Entities
* Refers to entity set and not to single entity
occurrence

* Corresponds to table and not to row in relational
environment

* In UML notation, an entity is represented by a
box that is subdivided into three parts.

* Entity name, a noun, is usually written in capital
letters
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Attributes

* |n the UML model, the attributes are written in
the attribute box below the entity rectangle

BEEIIEERN e attributes of the STUDENT entity

STUDENT

STU_LANE
STU_FNAME
STU_INITIAL
STU_EMAIL

STU_PHONE
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Domains

o Attributes have domain

— Domain is attribute’s set of possible values

* Attributes may share a domain
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|dentifiers (Primary Keys)

e Underlined in the ERD

* Key attributes are also underlined in frequently
used table structure shorthand

* For example, a CAR entity may be represented
by:
« CAR (CAR_REG, MOD CODE, CAR YEAR,

CAR_COLOUR)
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Composite Primary Keys

* Primary keys ideally composed of only single
attribute

* Possible to use a composite key

— Primary key composed of more than one attribute
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Composite Primary Keys (continued)
m The CLASS (entity) components and contents

10012 ACCT-211 1 MWF 8:00-8:50 a.m. | BUS311 105
10013 ACCT-211 2 MWF 9:00-9:50 a.m. | BUS200 105
10014 ACCT-211 3 TTh 2:30-3:45 p.m. BUS252 342
10015 ACCT-212 1 MWF 10:00-10:50 BUS311 301
a.1m.
10016 ACCT-212 2 Th 6:00-8:40 p.m. BUS252 301
10017 ClIs-220 1 MWF 9:00-9:50 a.m. | KLR209 228
10018 ClIs-220 2 MWF 9:00-9:580 a.m. | KLHR211 114
10019 ClIs-220 3 MWF 10:00-10:50 KLR209 228
a.1m.
10020 ClI3-420 1 W 6:00-8:40 p.m. KLR209 162
10021 QM-261 1 MWF &:00-8:50 a.m. | KLR200 114
10022 QM-261 2 TTh 1:00-2:15 p.m. KLR200 114
10023 QM-362 1 MWF 11:00-11:50 KLR200 162
a.m.
10024 Qm-3e62 2 TTh 2:30-3:45 p.m. KLR200 162
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Composite and Simple Attributes

* Composite attribute can be subdivided

* Simple attribute cannot be subdivided
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Single and Multi-Valued Attributes

* Single-value attribute can have only a single value

* Multi-valued attributes can have many values
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Multivalued Attributes (continued)

m The multivalued attribute in an entity

CAR

CAR_REGC {PK}
MOD_CODE
CAR_YEAR
CAR_COLOUR

Chen Model Crow’s Foot Model

CAR
@ @ PK |CAR VIN
MOD_CODE
CAR_YEAR

CAR CAR_COLOR
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Resolving Multivalued Attribute Problems

* Although conceptual model can handle M:N
relationships and multi-valued attributes, you should
not implement them in relational DBMS

— Within original entity, create several new attributes, one for
each of the original multi-valued attribute’s components

e Can lead to major structural problems in table

— Create new entity composed of original multivalued
attribute’s components
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Resolving Multivalued Attribute Problems

(continued)
m Splitting the multivalued attribute into new attributes

CAR
CAR_REG {PK}
MOD_CODE
CAR_YEAR
CAR_TOPCOLOUR
CAR_TRIMCOLOUR
CAR_BODYCOLOUR

Chen Model Crow’s Foot Model
PK |CAR_VIN

MOD_CODE
CAR_YEAR

. CAR_TOPCOLOR
@ CAR CAR_TRIMCOLOR
N CAR_BODYCOLOR
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Resolving Multivalued Attribute Problems
(continued)

W A new entity set composed of a multivalued attribute’s components
‘ CAR CAR_COLOUR

CAR _REG (PK) has CAR_REG {PK} FK1)
MOD_CODE COLOUR_SFLECTION {PK)
CARVEAR | {+ [COL.COLOUR
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Resolving Multivalued Attribute Problems

(continued)
. IA3-RE Components of the multivalued attribute
Sectlon Colour
Top White
Bodly Blue
Trim Gold

Interior Blue
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Derived Attributes

* Attribute whose value may be calculated
(derived) from other attributes

* Need not be physically stored within database

* Can be derived by using an algorithm




DATABASE SYSTEMS: Design Implementation and Management (Roy', COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Derived Attributes (continued)

m Depiction of a derived attribute

EMPLOYEE

EMP_NUM {PK}
EMP_FNAME
EMP_LNAME
EMP_INITIAL
EMP_DOB
IEMP_AGE
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Derived Attributes (continued)

1.1 RSB Advantages and disadvantages of storing derived attributes

Derlved Atirlbute
Not Stored
Advantage Saves CPU processing cycles Saves storage space
Data value is readily available Computation always yields current
Can be used to keep track of value
historical data
Disadvantage Requires constant maintenance to | Uses CPU processing cycles
ensure derived value is current, Adds coding complexity to queries

especially if any values used in the
calculation change
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Relationships

* Association between entities
* Participants are entities that participate in a relationship

* Relationships between entities always operate in both
directions

 Relationship can be classified as |:*

* Relationship classification is difficult to establish if know
only one side of the relationship
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Multiplicity

* Multiplicity refers to the number of instances of one
entity that are associated with one instance of a related
entity.

* Cardinality expresses minimum and maximum number
of entity occurrences associated with one occurrence of
related entity

* Participation - determines whether all occurrences of
an entity participate in the relationship or not.
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Multiplicity(continued)
M Multiplicity in an ERD

Relationship name: teaches
Here the arrow indicates the direction of the

relationship

!

1.1 1.4

N/

Multiplicities
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Existence Dependence

* Existence dependence

— Exist in database only when it is associated with
another related entity occurrence

* Existence independence

— Entity can exist apart from one or more related
entities

— Sometimes refers to such an entity as strong or regular
entity
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Relationship Strength

* Weak (non-identifying) relationships

— Exists if PK of related entity does not contain PK
component of parent entity

» Strong (ldentifying) Relationships

— Exists when PK of related entity contains PK
component of parent entity
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Weak (Non-ldentifying) Relationships

W A weak non-identifying relationship between COURSE and CLASS

CLASS
COURSE CLASS_CODE {PK)
CRS_CODE {PK} generales CRS_CODE {FK1)
DEPT CODE CLASS_SECTION
CRS_DESCRIPTION CLASS_TIME
CRS_CREDITS 1.1 1. |ROOM_CODE
LECT_NUM
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Weak (Non-ldentifying) Relationships (continued)

SR Weak (non-identifying) relationship between COURSE and CLASS

Database name: CHO5 Tiny College
Table name: COURSE
Primary key: CRS _CODE

ACCT-211 ACCT Accounting | 3
ACCT-212 ACCT Accounting Il 3
Cls-220 CIS Intro. to Microcomputing 3
ClS-420 CIS Database Design and Implementation 4
MATH-243 MATH Mathematics for Managers 3
QM-261 ClI5 Intro. to Statistics 3
OM-362 ClI5 Statistical Applications 4
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Weak (Non-ldentifying) Relationships (continued)

Table name: CLASS
Primary key: CLASS CODE
Foreign key: CRS_CODE

10012 ACCT-211 1 MW 8:00-8:50 a.m. BUS311 105
10013 ACCT-211 2 MWF 9:00-9:50 a.m. BUS200 105
10014 ACCT-211 3 TTh 2:30-3:45 p.m. BUS252 342
10015 ACCT-212 1 MWEF 10:00-10:50 a.m. BUS311 301
10016 ACCT-212 2 Th 6:00-8:40 p.m. BUS252 301
10017 Cis-220 1 MWF 9:00-9:50 a.m. KLR209 228
10018 Cis-220 2 MWF 9:00-9:50 a.m. KLR211 114
10019 Cis-220 3 MWEF 10:00-10:50 a.m. KLR209 228
10020 ClS-420 1 W B:00-8:40 p.m. KLR209 162
10021 QamM-261 1 MW 8:00-8:50 a.m. KLR200 114
10022 QmM-261 2 TTh 1:00-2:15 p.m. KLR200 114
10023 amM-362 1 MWEF 11:00-11:50 a.m. KLR200 162
10024 amM-362 2 TTh 2:30-3:45 p.m. KLR200 162
10025 MATH-243 1 Th &:00-8:40 p.m. DRE155 325
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Strong (ldentifying) Relationships

FIEURE 5.11 A strong { non—dentifying) relatonship betwween DDURSE and OLASS

RS CRS_CODE {PK} {FF1)
EEF‘FCECEII[E}E{FM [ e CLASSE SECTION [PH)
CR3_DESCRIPTION I'H—IEIPSEI-?_'!’IMEE

RS 1,.1 o —

C CREDITS 5 LEET_M@JM

DeEtsbsss nana CHOS_Tiny _Codlesge At
Tablse nanme: SOLRSE
Prmany key: CRS_CODE

ACCT-211 BCCT Acoaarting | =]
ACCT-212 BCCT Accoaarting 1l a
ClS-2on s NTITCd LT B0 AT OC o mgUting =
IS4 20 s Diababess Dealagn and Implamsrtation 4
MATH-243 PMATH Pzthematiss 24 Managars a
hA-2E 1 s Wirc-dUction o Statistics =
o T s Statistcal Applications 4
Tabe naane. CLASsS
Primary keys: CAS_CODE and CLASS _SECTION
Forskan key: CRAS_CODE
ACCT-211 1 RWE 2X00-2050 @.m. EU=a11 105
ACCT-211 o MWE D00-C0S50 @ m. B0 105
ACCT-211 a TTh 2:a0-2:45 pam. BU22S2 a4z
ACCT-212 1 RAVE 10000- 1050 & m. EU=a11 201
ACCT-2H2 o Th &:00-2: 40 . EUsnss 201
CIS-220 1 RWE S00-S050 a0m. HLAZOa 228
ST = RAVWE ©00-S05 00 S HLAZ11 114
[ e ] a RAVE 10:00- 1050 & . HILAZOD ooo
S A0 1 WS IO-R A0 P, HILRAZ09 162
MATH-243 1 Th G100-2:40 pom. DRE1SS azs
CIbA- 26 1 RAWE 2X00-2050 @.m. HILAZO0 114
- 261 = TTh 1:00-2:15 pan. HILRZ00 114
] X R 1 RAVE 11:050-11:50 @, LRS00 162
CIbA- DD = TTh Z:a0-2:45 pam. HILAZ00 162

W e
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Weak Entities

* Weak entity meets two conditions
— Existence-dependent
» Cannot exist without entity with which it has a relationship

— Has primary key that is partially or totally derived from
parent entity in relationship

* Database designer usually determines whether an

entity can be described as weak based on business
rules
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Weak Entities (continued)

m A weak entity in an ERD

EMPLOYEE
EMP_NUM {PK} DEPENDANT
EMP_FNAME = DEP_NUM {PK}
EMP_LNAME EMP_NUM {PK} {FK1}
EMP INITIAL DEP_FNAME

EMP DOB 1.4 0.*  |DEP DOB
EMF_HIREDATE

Strong Entity Waak Entity
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Weak Entities (continued)

m A weak entity in a stromg relationship

Databass name: CHOS_ShotCo

Table name: EMPLOYEE

Primary key: EMP MUK

1 » CENGAGE Learning

1001 Callifante Jeanine J 12-Mar-64 25 - May-97
1002 Smithson Williar K 23-MNow-70 28 - May-97
1003 Washington Herman H 15-Aug-62 28-May-97
100 Chen Lydia B 23-Mar-74 15 0ct-98
1005 Johnson Melani= 28-Sep-66 20-Dec-98
100 COirtega Jorge L 12-Jul-7=2 os-Jdan-02
1007 O'Donnell Peter D 10-Jun-71 2a-Jun-D2
1008 Brzenski Barbara A 12-Feb-70 01 -Mow—03
Table name: DEPEMNDANT
Primary keyvs: EMP_MNUM and DEP_MNLUIM
Foreign key: EMP_MNUM
1001 1 Annslise 05-Dec-97
1001 2 Jorge 30-Sep-02
1003 1 Suzranns 25-Jan-04
100& 1 Carlos 25-Mayw-01
1008 1 MichasI 19-F=kb-95
1002 2 George 27-Jun-98
1002 a Kathennes 18-AuLg-03
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Relationship Participation

* Optional participation
— One entity occurrence does not require

corresponding entity occurrence in particular
relationship

* Mandatory participation

— One entity occurrence requires corresponding entity
occurrence in particular relationship
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Relationship Participation (continued)

m An aptional CLASS entity inthe relatonship LECTURER teaches CLASS

LECTURER leaches b CLASS
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Relationship Participation (continued)

m Class s optional to COURSE

COURSE generales b CLASS
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Relationship Participation (continued)

M COURSE and CLASS In & mandatry rlatonshp

COURSE generales b CLASS

1.1 1,
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Relationship Participation (continued)

B Multiplicity

0.1 A minimum of zero and a maximum of one instance of this class are associated with an
instance of the ather related class (indicates an optional class).

0.* A minimurm of zero and a maximum of many instances of this class are associated with an
instance of the ather related class (indicates an optional class).

1.1 A minimum of one and a maximum of one instance of this class are associated with an instance
of the other related class (indicates a mandatory class).

1.* A minimum of one and a maximum of many instances of this class are associated with an
instance of the ather related class (indicates a mandatory class).

1 Exactly one instance of this class is associated with an instance of the other related class
(indicates a mandatory class). In other words equivalent to 1..1.

Many instances of this class are associated with an instance of the other related class.
Equivalent to 0..%,
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Relationship Degree

* Indicates number of entities or participants
associated with a relationship

* Unary relationship
— Association is maintained within single entity

* Binary relationship
— Two entities are associated

* Ternary relationship
— Three entities are associated
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Relationship Degree (continued)

m Three types of relationship degree

Unary Relationship Binary Relationship

4 manages

D“'i‘
EMPLOYEE LECTURER teaches b CLASS

1.1

Termary Relationship

DOCTOR writas p PRESCRIPTION dreceives PATIENT
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Relationship Degree (continued)

FGURE 5. 18 The implementation of a ternary relatonship

Databess rarme: CGhos _Clinic
Tablks rerma: Cirug
Frirmeary key: DRLG_CODE

AF1S Afgeyan-15 25,00

AF2s Afgegan-=5 £35.00

DR CDiroakns Chiksniads =111.52

DFE Diruzocholar Srypbolans =1 5.9

K315 Kalabar Oxyhssalens EE55.75

LE Cilearnd er-Dirizapan =£123.95

TRYP Trypekas: Hepilsdimetris L=
Table rems: Patient
Prirrery begy PAT ML
gl n] Mr. Kooz e g ] 16 Jum-1892 o444 e B B
104 k. Lo Fhormdo = 18 s 2005 o444 =od. 44T
0= Mr. Warddem Fh=t 14 Flowr-1052 = =py=] [Sp == = =]
102 k. Jonens Arine kA 1601974 o444 == T Bt
104 Mr. Lmnge= dashn P 08 Floar-1974 = =py=] S0d-4430
1= Mr. Wil e Floibe=rt ] 14 lar-1975 o444 (== a Lo r, u]
g L] hre. Emikh T ] K 12 Fe=b2003 o84 b=t By ==
107 Mr. [T, g ] 24 husg 1974 o444 =oAL SET
0= Mr. Wiimssnbasoh Faal H 14 Feb 1065 o444 (== P ke o=
g L= Mr. Emikh e gy K 18 o 15854 [s.=ry=] S04 30
140 kre. Senkaz L=ighl=x W 18 M- BT0 (=== S50 Daleora
144 Mr. "Waakd ngron Rup=rt E O03-lam-10E6E o444 (== n . L= r.
142 Mr. Jdohnmom Edwrard E 14 Plany-1 059 o84 p=_=1: . L=_= )
142 KMa. Srmythe F=lani=s P 15 - Sep-1970 o484 224 CaleTen
144 ke, Erondaon Ferne= = 02 o122 [s.=ry=] (=2 =l s = L
145 hre. Sornnods Hermine H 26 lul-1972 o84 b= R
14= Kir. =mikh e ngrs s OB Mow-1=5s o484 p== e =
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Relationship Degree (continued)

Talds name: Coctor
Primary ksys: DOC 1D

sogeT Sanchsz wJulic o Diarmatology
F2AdS Jorgensen Anneiss i Maurskogy
A4 5E Koranaki Anatohy A Lirology
FI0ED LedGrande Georgs Pediatrics
34409 Weshington Ce=nnis F Cirthopesdics
IE22 McPherson Hiatya H Diermiatology
IET12 Cireifag Hermman i Peenyrc: ity
b= g Minh Tran Meavrckogy
40004 Zhin Kireg (] Cirthopesdics
= Talnfes) Feirstsin Cenizs L Gaynescology
Takds name: Prescripiion
Prirnary key: DRILG_COODE, DOC 10D ard PAT_WNLUM, PRES_DATE
Forgign keys: DRUG CODE, D 1D and PAT_MLUIR,
2445 102 (] = £ tabbksts every four hours -- 50 tablets totsl 12-Mow-o7
S2445 113 (3LE 1 teaspoon with each rmeal -- 250 ml total 1 4-M o7
S 101 ik 1 tablkest every six hours -- 30 tablsts total 1 d4-M o7
ol el | 108 (] = 2 tablets with every miesal -- 60 tablets Etal 1 d-Mow-O7F
SiEDas 107 BIO1S 1 tablket every six hours -- 30 tablsts total 1 d-Mow-o7
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Recursive Relationships

* Relationship can exist between occurrences of
the same entity set

* Naturally found within unary relationship
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Recursive Relationships (continued)

23S AnER representation of a recursive relationship

ts_marmad 1o b ManN&]es b COURSE

1.1 1.1

LEEHE L= t5_presedquesita_to »

0.1 .
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Recursive Relationships (continued)

3 A% (B The 1:1 recursive relationship ‘EMPLOYEE is marnied to BAPLOYEE'
Diatabese rarme: Chos_PartCo
Tablk rerns: EMPLOYEE V1

345 | Ramirez James 34T
e | Jores Anre 345
347 | Ramirez Lowise 345
348 | Delarey Aobert

348 | Shepiro Antton 346
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Recursive Relationships (continued)

m Anather Unary relationship PART contains PART'

Diatabess rarms: Chis PartCo
Table rame: PART V1

ARZ1-6 2.5 o washer, 1.0 mm. rim | 432 4 -130
AB-11 Cother pin, copper 1034 2 -130
C-130 Aotor assembly 36

Ei29 2.5 cm stedl shank 128 1 G-130
X0 10.25 o rotor Hade 245 4 G-130
KI4AW 2.5 e hexnut a7e 2 G-130
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Recursive Relationships (continued)

m implementation of the *:* recursive ‘FPART contains PART' relationship

Datalxass nams: Chas_Parto
Talkda name: COMPORENT

G130 ARG .8
G130 AB-121 2
G130 Eiza 1
CG-131A2 Eiza 1
G130 X110 .8
CG-131A2 X110 1
G130 A8 =
C-131A82 HEa8W el
Talkds name: PART
LT leh B 2.5 cm owasher, 1.0 mim. rirm 432, 00
AB-121 Cotter pin, coEpsr 1 34, o
=130 Botor assamishy FE.
Eima 2.5 cm gesl shank 126.0a0
Xio 1025 am robor blads A4S, 00
XA AN 2.5 cm hex nut ST, 00
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Recursive Relationships (continued)

m implamentation af the *:® recursive "COURSE requires DDURSE' relationchip

Databess rarms: Chis Tinglniversiy
Table nams: CiGURSE

ACCT-211 ACCT Accounting | 3
ACCT-12 ACCT Aczountineg 1 3
ClS-250 ClS Intro. o Micrscomputing 3
ClE-420 Cls Databsise Dasign and Inngpdarnantstion 4
MATH-243 MATH Mathermatics for Managers 3
M -261 cIs Iritra, 1o Statistics 3
2M-362 s Statistical Applications 4

Table rams; PRERELD

CI5-420 ClS-220
CIM-261 MATH-243
GM-362 MATH-242

M-3E2 CiM-2E1
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Recursive Relationships (continued)

(El WA Implementation of the 1:* ‘EMPLOYEE manages EMPLOYEE' recursive relations hip

Detabese rame: Chis_PartCo
Table rame: EMPLOYEE V2

101 Weckdl 102
102 Crincona

103 Jones 102
104 Reballah 102
108 Robertsan 102

106 Dettona 102
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Composite Entities

* Also known as bridge entities

* Composed of primary keys of each of the entities
to be connected

* May also contain additional attributes that play no
role in connective process
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Composite Entities (continued)

m Conwerting the *:* relationship into two 1:* relationships

Diatsdsass nams: ChIS_LUniversity Trg
Talde names: STUDENT

IFz1452 Bacswsssr
324257 | smithson
Takda nams: EMROL
10014 IZ1452 i
10014 IZ42ET B
10015 31452 A
10018 324257 B
10021 31452 G
10021 324257 e
Takdas nams=: CLASS
ACCT-=11 3 TTh ;533545 P.IT BLISzs52 =42
ClS-zmn a2 FEWF 200950 aam. KLEZ11 114
CIp-261 1 FMWF 2006550 a.m. LR =0 114




DATABASE SYSTEMS: Design Implementation and Management (Roy', COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Composite Entities (continued)

g1 W The *:* relationship between STUDENT and CLASS

STUDENT BNITAE b CLASE

Q.. 0.*
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Composite Entities (continued)

m A compasite entity inan 0

— CLAG3_CODE [FR)
STLDENT CLASS EECTION

LW K] Iz writlan Ink CLESE COCE (Y, FRI) Iz found Ink oRE CR0E

ETU N {FK} PR} CLASS TIME
ETLI_LH"llE i1 it EmL_GHimé r

o 1.1 |RooM TOoDE
LECT HUM
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Association Class

FIGURE 5.28 An association class

CLASS_GODE {PKE} {FK1}
STL_NUM {PK} {FKZ}

i CLASS
STUDENT .I +EL||l.ﬁ_m|:|E {F'H.]-
T o.* i 0.* + CLASS_SECTION
SR - +CRS_CODE
polo -CLASS TIME
- ROOM CODE
HLECT MUM
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Developing an ER Diagram

* Database design is iterative rather than linear or
sequential process

* |terative process

— Based on repetition of processes and procedures




DATABASE SYSTEMS: Design Implementation and Management (Roy', COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Developing an ER Diagram (continued)

* Building an ERD usually involves the following activities:

— Create detailed narrative of organization’s description of
operations

— ldentify business rules based on description of operations
— ldentify main entities and relationships from business rules
— Develop initial ERD

— ldentify attributes and primary keys that adequately
describe entities

— Revise and review ERD
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Developing an ER Diagram (continued)

* Tiny University
— Tiny University is divided into several schools
* Each school is composed of several departments
— Each department may offer courses
— Each department may have many lecturers assigned to it

— Each lecturer may teach up to four classes; each class is
section of course

— Student may enroll in several classes, but (s)he takes each
class only once during any given enrollment period
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Developing an ER Diagram (continued)

* Tiny University (continued)
— Each department has several students

* Each student has only a single major and is associated
with a single department

— Each student has an advisor in his or her department

* Each advisor counsels several students

— The relationship between class is taught in a room and
the room in the building
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Developing an ER Diagram (continued)

(g Bl SR W.: B The first Tiny University segment

LECTURER
LECT_NUM {PK]
LECT SPECIALITY SCHOOL
LECT_RANK n dean of b
LECT LNAME i SCHOOL_CODE (PK)
- ECT_MUM [FE1}
L, SCHOOL NAME
LECT IMITIAL 1.1 a1 =
LECT EMAIL
LECT GRADE
1.1
DOETRS k
DEPARTMENT

DEPT_CODE {PK]
SCHOOL_CODE [FK1)
DEPT_MAME




DATABASE SYSTEMS: Design Implementation and Management (Roy', COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Developing an ER Diagram (continued)

eI 3% (I The secand Tiny University ERD segment

COURSE
DEPARTMENT . Sl
DEPT_CODE (PK) CRS TITIF e

UEFT_AE 1 o+ [CRS_DESCRIFTION

CRS_CREDITS
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Developing an ER Diagram (continued)

IECCERTR the third Ting University ED segment

COURSE CLASS
CRS_CODE {Px} : CLASS CODE [PK
I3FIE_TITLE | panerales b EL&SE-EEETII.'FIFI':-I :'
CRS_DESCRIPTION loLass TME

CRS_CREDITS 1.1 0" |CRS CODE [FKi}
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Developing an ER Diagram (continued)
m The fourth Tiny University ERD segment

oF 4 BMmplryE
LECTURER
LECT_NUM {PK]} 11
DEPT_CODE {FK}
LECT SPECIALITY —
LECT_GRADE DE
LECT_LNAME [EFT_CODE {PK}
LECT_FMAME LECT_NUM {FK1}
LECT INITIAL DEPT_MAME
LECT_EMAIL
LECT GRADE
.1

chals g
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Developing an ER Diagram (continued)

BLCCIERERY e tth Tin University ERD segment

LECTURER

LECT NUM {Pk)
LECT SPECIALITY
LECT_RANK N CLASS

LECT LMAME LT b MEE_EME [F'H::I

LECT_FNAME T —|LECT_NUM{FK1}

LECT INITIAL 1
, ™
LECT EMAIL 0 [AASSTIME

LECT_GRADE
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Developing an ER Diagram (continued)

IELL 3R EA The sixth Tiny University ERD segment

WM PR P}
| COICE {PK} {FK} J
ENROL DATE

1.1 0.2 |ENAOL GRADE

0.3
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Developing an ER Diagram (continued)

m The seventh Tiny University ERD segment

STU_NUM (PR}
DEPARTMENT haa b DEPT COOE [FK1)
DEPT CODE [PK) | STU FNAME

DEPT NAME STL LNAME
1.1 0% |STULINITIAL

STU_EMAIL
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Developing an ER Diagram (continued)

3 FL1 % O The eighth Tiny University ERD segment

LECTURER
LECT NUM {PK} STUDENT
ECT SPECIALITY STU MM {PK}
LECT RANK LECT NUM {FKI}
[ECTINAME | Scme 27U FHAME
LECT FNAME STL LNAME
LECT INITIAL 1.1 0. [STUTINMIAL
ECT EMAIL STUEMAIL
LECT GRADE
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Developing an ER Diagram (continued)

IECETEELRY e i Tny University €80 segment

BUALDING ROON CLASE
SLOHY COOE {PED el | Mo COOE =] = _uzed_for o A8 LULE (PRI
AL0G_NAME BLOG_CODE {Fii] — RICKOM_COUE {F&1)

ALOG_LOCATEN |, 0+ [ROON_TYFE i1 o AR TIME
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Developing an ER Diagram (continued)

TABLE 5.4 Companents of the ERM

Entity Relationship Connectivity Entity
SCHOOL operatss i DEPARTMENT
DEPARTMENT has i STUDENT
DEPARTMENT amploys i LECTLRER
DEPARTMENT offars 1 COURSE
COURSE genarates i CLASS
LECTURER is caan of 1. SCHOOL
LECTLRER chairs 1 DEPARTMENT
LECTLRER teaches i CLASS
LECTURER achvises i STUDENT
STUDENT enrals in i CLASS
BUILDING contains i ROCM

ROCM is usad for i CLASS

iore: ENAOL ie the composite sntiby that implemeants the relstionehip STUDENT snrole in CLASS.
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Developing an ER Diagram (continued)

FAGLURE 5. .38 The completed Tiny Uniwersity ERD segmeant

LECTUFRER
1.1 -
(=T AOW PRl | &_dasn_ol -
T CaDe {Fa SaHOCL
LED¥%-FEI:-I.I.I.IT‘|" 1.1 [} LECT HBA [FHI1]
LECT | haE SICHOTL MR h-1
acdgas -
-1
.
a- - a
-D-I'I-:l;!:l-
.
STUOEHT .
[=F ] a=
- PT _COiXE {FH13} [ICLR=E CO ¥
TL!_FHesaE |S LA S-S SECTICN o
T LFERE jCLA =S TIKE | CESE
TL O IRATIAL lIoR= SDDE (FEAL - ganormne
TL ElkleL LECT _CODE JFH=) — OEET CODE FEAL
CT_Fe JFEa} O8A_SODE (FEal ‘——E:a TOLE
1-7
— . loRE CREITES
. | E_foun Nk a_=
=_u =0

=0
TOOE JPa] o= 4 CONTLE re R | BEALGIHE
LI

os |
EHROL
a - T MO FEz}
"1'..?‘ L_BRRDE
o =
s F
— - B
; ! =y oame L
W x
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Database Design Challenges:
Conflicting Goals

* Database design must conform to design
standards

* High processing speeds are often a top priority in
database design

* Quest for timely information might be focus of
database design
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Database Design Challenges: Conflicting Goals (cont.)

FGLRE 5. 39 Various implementations of the 1:1 recursive nelationship

Databess rarme: Ghs _ Part o
Tabk= reuns: EMPLSYEE_ WA

Firet implementation

345 Ramirez ETR 1= 347
I Jones Anns F49
34T Ramirsz Lizanizs 345
I45 Cralarsy Pobs=rt

I Shapiro Arvtan 346

S impdemerstion
Tabls reuma: EMPLOYEE

345 Ramirsz Jarmes
G Jdores Anne
34T Ramirsz Leoanizss
345G Cralarsy Pz rt
4D Shapiro Arrbon
Tablk reuns: MARRIED W4

345 4T

i Sds

347 45

e £ L=1) S
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Database Design Challenges: Conflicting Goals (cont.)

Thira irnp et e

Talkdas names: MARRLIAGE
1 - Wlar-0c
2 | ce-Fek-sa
Takds nams: MARPART
1 A5
1 =47
=2 k=T
=2 o L=
Talkds nams: EMPLOYEE
545 Ramiraz Jeies
S Jores Aanres
347 Ramiraz Louise
S Chez lareny Roks=rt
Fd4D Shapins SArbon
WA R RIAGE AR ART EMPLOYEE
WLAFE PIUIMA (PR | ponsEts_of v MAR_HLUM [PE] [FE1] e ErdP_HUM [PH]
BAAF, DA TE EMP_IUSA JFF0 [FR2E ErdFP_FrasmE
1.9 o 9.+ _— EFP_LHMAME
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Summary

* Entity relationship (ER) model

— Uses ERD to represent conceptual database as viewed
by end user

— ERM’s main components:
* Entities
* Relationships
 Attributes

— Includes multiplicity notation.
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Summary (continued)

Multiplicities are based on business rules
In ERM, ** relationship is valid at conceptual level

ERDs may be based on many different ERMs

Database designers are often forced to make
design compromises
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