ENTI

Y-RELA

IONSHIP DIAGRAM

EGCO321 DATABASE SYSTEMS

KANAT POOLSAWASD

DEPARTMENT OF COMPUTER ENGINEERING

MAHIDOL UNIVERSITY



ENTITY-RELATIONSHIP DIAGRAM

Chen model Crow’s Foot model
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KEYS

e A key consists of one or more attributes that
determine other attributes.

* Primary Key (PK) — minimal subset of fields that is
unigue identifier for a tuple.

e Foreign Key (FK) — connections between tables.




ELATIONSHIPS

Association between entities

Connected entities are called participants

Operate in both directions

Connectivity describes relationship classification

e 1:1, 1:M, M:N

Cardinality

e Expresses number of entity occurrences associated
with one occurrence of related entity



CONNECTIVITY & CARDINALITY

Chen model
Connectivities
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PROFESSOR CLASS
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Cardinalities
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Connecnvmes
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RELATIONSHIP PARTICIPATION (1)

e Optional
e Entity occurrence does not require a corresponding
occurrence in related entity
e Shown by drawing a small circle on side of optional
entity on ERD
e Mandatory
e Entity occurrence requires corresponding
occurrence in related entity
* |f no optionality symbol is shown on ERD, it is
mandatory



RELATIONSHIP PARTICIPATION (2)

Chen model Chen model
1 M
PROFESSOR CLASS COURSE CLASS
0.3) (.1) (1.N) (L)
Crow’s Foot model Crow’s Foot model
PROFESSOR  Ly_ _ teqches — CLASS COURSE }— generates CLASS

(a) An Optional Entity (b) Mandatory Relationship



OPTIONAL & MANDATORY (1)

Employee | N @ ' | Department

Employee >O m Department
Work_for

Employee | N @ T | Department

Work_f
Employee >O oretor O—| Department




OPTIONAL & MANDATORY (2)

Employee | N 1| Department

Work_for

Employee >} Department
Employee N 1
ploy w Department
Work_for
Employee |\, O— Department
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Faculty Offering
FacSSN OfferNo
FacSalary OffLocation
HO— Teachs  — —O<
FacRank OffTime
FacHireDate FacSSN (FK)
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RELATIONSHIP STRENGTH (1)

e Existence Dependence
e Child entity existence dependent on existence of
related parent entity.
e Existence-independent entities can exist apart from
related entities.
* Weak (Non-ldentifying) Relationship
e Entity is existence-independent of other entities.
e Strong (Identifying) Relationship
e Child entity is existence-dependent on parent.



RELATIONSHIP STRENGTH (2)

Weak (Non-Identitying) Relationship

COURSE CLASS

CRS_CODE ] = generates = -< CLASS_CODE

DEPT_CODE CLASS_SECTION

CRS_DESCRIPTION CRS_CODE (FK)(IE)

CRS_CREDITS CLASS_TIME
ROOM_CODE
PROF_NUM

Strong (Identitying) Relationship

COURSE

CRS_CODE
DEPT_CODE

CRS_DESCRIPTION
CRS_CREDIT

] CLASS_SECTION
CRS_CODE (FK)

CLASS_TIME

ROOM_CODE

| PROF_NUM

generates




STRONG RELATIONSHIP & WEAK ENTITY

e An entity type that borrows all or part of its primary
key from another entity type. Identifying relationships

indicate the entity types that supply components of
the borrowed primary key.



WEAK ENTITIES

e Existence-dependent on another entity

e Has primary key that is partially or totally derived from
parent entity

Crow’s Foot model

EMPLOYEE DEPENDENT
EMP_NUM has DEP_NUM
EMP_LNAME EMP_NUM (FK)
EMP_FNAME DEP_FNAME
EMP_INITIAL DEP_DOB
EMP_DOB
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ELATIONSHIP DEGREE (1)

Indicates number of associated entities

Unary

e Single entity

e Recursive

e Exists between occurrences of same entity set
Binary

e Two entities associated

Ternary

e Three entities associated



ELATIONSHIP DEGREE (2)

Chen model

Unary Binary Temary

—l COURSE l— PROFESSOR |commsmon RECIPIENT ‘
<> FUND




-LF REFER

NCING (UNARY)

(a) Manager-subordinate (b) Course prerequisites
9 éS i % P ReqT
Facalty upervises — reReqTo
FacSSN ' CourseNo
FacName CrsDesc
(a) Supervises (b) PreReqTo
Faculty1 1S300
[ [
? | 15320
Faculty2 Faculty3 I
) ; 1S480 1S460
Faculty4 Faculty5 ‘ : |
1S461




M-WAY (TERNARY) RELATIONSHIP

Part Supplier Project
PartNo SuppNo ProjNo
PartName SuppName ProjName
Part Supplier Project
PartNo SuppNo ProjNo
PartName SuppName ProjName
-

T
Supp-Uses

Part_UseS <>< USGS >4 y— PI’O]-USGS

Associative ——
entity type




RELATIONSHIP EQUIVALENCE

A M-N relationship can be replaced by an associative

entity type and two identitying 1-M relationships. In
most cases the choice between a M-N relationship

and the associative entity type is personal preference.



COMPOSITE ENTITI

=S (1)

e Used to ‘bridge’ between M:N relationships

e Bridge entities composed of primary keys of each

entity needing connection

Chen model
M N

I STUDENT I

CLASS I

(1.N) (O.N)



COMPOSITE ENTITIES (2)

 M-N Relationship Transformed into 1-M Relationship

Crow’s Foot model

CLASS I
STUDENT —is wiitten in 4 ENROLL Is found in $4G) ASS_CODE
STU_NUM STU_NUM (FK) CLASS SECTION
STU_LNAME CLASS_CODE (FK) CLASS_TIME
ENROLL GRADE ROOM CODE
PROF NUM
CRS CODE
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GENERALIZATION HIERARCHY (1)

Employee
EmpNo Supertype
Generalization EmpName
hierarchy EmpHireDate
symbol \ *
SalaryEmp HourlyEmp

EmpSalary | . A EmpRate

Subtypes




GENERALIZATION HIERARCHY (2)

Employee
/ 1 \
Manager Specialist Labor Staff
Employee
Manager Specialist Labor Staff

Chen Model



GENERALIZATION HIERARCHY (3)

Employee

Manager

Specialist

Labor Staff

Crow's Foot Model



DISJOINTNESS AND COMPLETENESS

Security
Symbol
Disjointness SBGUANE
LastClose
constraint astG Completeness
* constraint
OutShares Rate
IssuedShares FaceValue
UnivPeople
SSN
Name
City
State
i C |
StdMajor FacSalary
StdClass FacDept




DISJOINTNESS/OVERLAPPING (1)

Employee
d
N
Manager Specialist Labor Staff

@ Position Salary Wage Rate



DISJOINTNESS/OVERLAPPING (2)

Employee

P

Manager Specialist Labor Staff

@ Position Salary Wage Rate




TOTAL COMPL

-NESS

PATIENT - RESPONSIBLE
s Cared For
Patient ID e PHYSICIAN
Patient Name co Physician ID
Admit Date

Total Specialization:
a Patient has to be
either an Outpatient
or a Resident Patient

OUTPATIENT RESIDENT BED

Is Assigned
Checkback Date 2l L) S 5 | | BedID

Date Discharged !




PARTIAL COMPL

'

Partial Specialization: a
Vehicle can be a Car, or
a Truck, but does not
have to be either

el

VEHICLE

Vehicle ID
Price

Engine Displacement

Vehicle Name

(Make, Model)

CAR

No Of Passengers

SS

TRUCK

Capacity
Cab Type
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PATIENT
Is Cared For
Patient ID )
Patient Name e
Admit Date
d

RESPONSIBLE
PHYSICIAN

Physician ID

Disjoint rule: a Patient can be

either an Outpatient or a

Resident Patient, but not both at

OUTPATIENT
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RESIDENT
PATIENT

Date Discharged

the same time
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BED

S | | BedID

o Il




- XAMPL

[T
O~

PART
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Description
Location

#
Overlap rule: a Part may be both a
Manufactured Part and a Purchased
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EMPLOYEE

Employee Number

Employee Name —
Address Subtype discriminator
Date Hired with values of H, S, or C
Employee Type for disjoint subtypes
Employee Type=
)'/ \\“C"
“SH
/
HOURLY SALARIED CONSULTANT
SO SS SMISSEAEES Contract Number
Hourly Rate Annual Salary Billing Rate
Stock Option
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Subtype discriminator is a
composite attribute when
there is an overlap rule

PART
Lo X SUPPLIER
Description
Location Supplier ID
Qty On Hand
Part Type(Manufactured?,
Purchased?)
Part Type:/ —
Manufactured?="Y" Purchased?="Y" 0)
MANUFACTURED PURCHASED 4 SUPPLIES A
i o % % % | Unit Price
Routing Number =
- >




SUMMARY OF CROW'S FOOT NOTATION

Symbol Meaning
Student Entity type with attributes (primary key underlined).
StdSSN
StdName
g M-N relationship with attributes: attributes are shown if room permits; otherwise
: attributes are listed separately.
Enrfl)lls_ln ----- oL
EnrGrade
Jr Identification dependency: identifying relationship(s) (solid relationship lines)
Contai o E/ and weak entity (diagonal lines in the corners o.f.the .recta.n.gle).. Associative entity
nans types also are weak because they are (by definition) identification dependent.
| D, C | Generalization hierarchy with disjointness and completeness constraints.
v
= Existence dependent cardinality (minimum cardinality of 1): inner symbol is a line
Cbntains ,,,,,,,,, o perpendicular to the relationship line.
g Optional cardinality (minimum cardinality of 0): inner symbol is a circle.
Teaches - O+
g Single-valued cardinality (maximum cardinality of 1): outer symbol is a perpendicular line.
:Has_ ........... ”,




COMPARISON OF E-R MODELING
SYMBOLS

Chen Crow’s Foot Rein85 IDEF1X
ey | | | |
Relationship line —_—
Relationship <> G
Option symbol O O O 0
One (1) symbol 1 I V
Many (M) symbol M S . 4

e == e




*student_id
student_name
student_address

takes
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teaches

Y

Sly

*seat_no
seat_position

*instructor_no

L~ * I~
< *course_name 21
*course_number

=
Y]
7]

*course_name
*section_number
num_registered
class_date_time

Y

has

instructor_name
instructor_faculty

*professor_id

teaches

*section_number

professor_name
professor_faculty
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@\

EMPLOYEE

(0 M)

m
———

(0,1)

(0,1)

(1,1
manag>1:1 @

DEPARTMENT
department_name

M:1
(M)~ 01

REGION

region_name

COUNTRY

<>

tion _id

8

LOCATION

street_address

o 0b ¢

postal_code

e %o

state_province

.é.
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e Draw the entity

Table name: EMPLOYEE Database name: CH2_STORE_CO

. . . = i  Williamson Wy -May-64 3
relationship diagram A N N :
+ 3| Ms. | Greenhoro R 02-Oct-61 4

) 4/ Mrs. |Rumpersfro | Jennie S 01-Jun-71 5

for the sample data. B s fsen_JRobet L Bovss )
&3] B hr. Renselaer Cary A 25-Dec-65 1

+ 7M. Ogallo {Roberto s 31-Jul-62 3|

218 _8Ms.  |Johnsson  |Elizabeth || 10-Sep-68| |

5| 9 M. Eindsmar | Jack W 19-Apr-55 il

| 10 Mrs. Jones 'Rose R 06-Mar-66 4

1M Broderick Tom | | 21-0ct-72) 3

% 12| Mr. _ Washington | Alan 4 | 08-Sep-74| 2

+] 13 Mr. Smith | Peter M 25-Aug-64/ 3

| _M4iMs.  |Smh = |shery IH | 25-May-86| s

[+ 15| Mr. Olenko {Howvard u 24-May-64/ 5

+ 16/ Mr. | Archialo Barry v 03-Sep-60 5

+ 17|Ms. | Grimaldo |Jeanine  |K 12-Nov-70| 4

+ 18| Mr. Rosenberg  Andrew D 24-Jan-71 4

+ 19 Mr. Rosten | Peter b 03-Oct-68 4

20lMr.  |Mckee Robert  [S 06-Mar-70/ bk

i 21|Ms. __|Baumann | Jennifer i 11-Dec-74| _3]

Table name: STORE

] Access Junction | $1,003,455.76 2 8|
kY 2 Database Corner | $1,421 987 .39 2| 12
+ 3/ Tuple Charge | . 998678322 | i 7
+ 4. Attribute Alley | $944 568.56 2 3
+ 5 Primary Key Point | $2,930,095 45 1 15}

Table name: REGION

| REGION_CODE| REGION I
JE Eas’t

+ 2 West
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e Draw the entity relationship diagram for the sample

data; DreamHome.



SAMPLE DATA - DREAMHOME (1)

Branch
branchNo | street city postcode
B005 22 Deer Rd | London |SWI1 4EH
B007 16 Argyll St | Aberdeen | AB2 3SU
B003 163 Main St | Glasgow [ G11 9QX
B004 32 Manse Rd | Bristol BS99 INZ
B002 56 Clover Dr | London | NW10 6EU
Staff
staffNo | fName | IName | position |sex | DOB salary | branchNo

1-Oct-45 | 30000 | B005
10-Nov-60 | 12000 | BOO3
24-Mar-58 | 18000 | B0O03
19-Feb-70 | 9000 B007
3-Jun-40 | 24000 | BO003
13-Jun-65 | 9000 B005

SL21 John White | Manager
SG37 Ann Beech | Assistant
SG14 David | Ford Supervisor
SA9 Mary |[Howe [ Assistant
SG5 Susan | Brand | Manager
SL41 Julie Lee Assistant




SAMPLE DATA - DREAMHOME (2)

PropertyForRent

propertyNo | street city postcode | type |rooms |rent|ownerNo | staffNo | branchNo
PA14 16 Holhead | Aberdeen | AB7 5SU | House | 6 650 | CO46 SA9 B007
PLY94 6 Argyll St London | NW2 Flat 4 400 | CO87 SL41 B005
PG4 6 Lawrence St | Glasgow | G119QX | Flat 3 350 | CO40 B003
PG36 2 Manor Rd | Glasgow | G324QX | Flat 3 375 | CO93 SG37 B003
PG21 18 Dale Rd Glasgow | G12 House | 5 600 | CO87 SG37 B003
PG16 5Novar Dr [ Glasgow | G129AX |[Flat |4 450 | CO93 SG14 B003
Client

clientNo | fName [ IName | telNo prefType | maxRent

CR76 John Kay 0207-774-5632 | Flat 425

CR56 Aline | Stewart | 0141-848-1825 | Flat 350

CR74 Mike Ritchie | 01475-392178 | House 750
CR62 Mary | Tregear | 01224-196720 | Flat 600




SAMPLE DATA - DREAMHOME (3)

PrivateOwner
ownerNo | fName | IName | address telNo
CO46 Joe Keogh | 2 Fergus Dr, Aberdeen AB2 7SX | 01224-861212
CO87 Carol | Farrel |6 Achray St, Glasgow G32 9DX | 0141-357-7419
CO40 Tina Murphy [ 63 Well St, Glasgow G42 0141-943-1728
CQO93 Tony Shaw 12 Park PI, Glasgow G4 0QR 0141-225-7025

Viewing Registration
clientNo | propertyNo | viewDate | comment clientNo | branchNo | staffNo | dateJoined
CR56 PA14 24-May-04 | too small CR76 B005 SL41 2-Jan-04
CR76 PG4 20-Apr-04 | too remote CR56 B003 SG37 11-Apr-03
CR56 PG4 26-May-04 CR74 B003 SG37 16-Nov-02
CR62 PA14 14-May-04 | no dining room CR62 B007 SA9 7-Mar-03
CR56 PG36 28-Apr-04




ASSIGNMENT 1

e Suppose you are given the following requirements for a simple
database for the English Premier League (EPL):

The EPL has many team (20 teams).

Each team has a name, a city, a manager, a captain, and a set
of players.

Each player belongs to only one team.

Each player has a name, a number, and a position (such as
goalkeeper or midfielder)

A team captain is also a player.

A game is played between two teams (referred to as host
team and guest team) and a date and score.

e Create an ERD to support EPL data using draw.io, export it as a
PDF, and send it to my email (kanat@egco.org)
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