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Subject Overview 1

Design Entity Relationship Diagram (ERD)
Week 1: Data Modelling | (Conceptual Level): Entity, Attributes, PK, FK, ...
Week 2: Data Definition Language (DDL): Create tables, constraints, insert, ...
Week 3: Data Modelling Il (Conceptual Level): Associative, Wealk, ...
Week 4: Data Modelling Ill (Conceptual Level): Subtype/Supertype
Week 5: Convert ERD to Relations (Logical Level)
Week 6: Functional Dependencies, and Normalization

Data manipulation
Week 7: Simple Query
Week 8: Multiple Table Queries
Week 9: Subquery
Week 10: Correlated Subquery



ODbjectives

1. Supertype/Subtype Relationships
2. Relationships and Subtypes
3. Generalization and Specialization

4. Constraints in Supertype/Subtype Relationships
4.1. Completeness Constraints (Total or Partial Specialization)
4.2. Disjointness Constraints (Disjoint or Overlapping sub-types)

4.3. Subtype Discriminator



EMPLOYEE

Employee Number |
Employee Name
Address _

Date Hired
- Video 3.1:
Supertypes and
_— )\ Subtypes
{OURLY SALARIED \
APLOYEE EMPLOYEE Cor
y Rate Annual Salary Billing
Stock Option




1. Supertypes and Subtypes

Three entity types: CAR, TRUCK, and MOTORCYCLE

CAR TRUCK MOTORCYCLE
Vehicle ID Vehicle ID Vehicle ID
Price Price Price
Engine Displacement Engine Displacement Engine Displacement
Vehicle Name Vehicle Name Vehicle Name
(Make, Model) (Make, Model) (Make, Model)
No Of Passengers Capacity
Cab Type

All these types of vehicles have the same entity type. They have common
attributes ... some of them they also have specific attribute(s)




1. Supertypes and Subtypes

CAR TRUCK MOTORCYCLE
Vehicle 1D Venicle 10 Vehicle |
Price Price Price
Eng.ine Displacement Eng?ne Displacement Engine Displacement
Enhanced ER model by extending the original ER model with new modeling :“in“ _‘(’:"ﬂ';;‘;“,j";ﬁ, - Ll
. o Of Passengers apacity
constructs using: Cab Type

» Subtype: A subgroup of entities in an entity type that has attribute(s) and/or
relationship(s) distinct from other subgroups.

» Supertype: A generic entity type that has a relationship with one or more
subtypes and has the common attributes between the subtypes.

VEHICLE

Vehicle ID
Price
Engine Displacement
Vehicle Name
(Make, Model)

Vehicles of all types,
including Motorcycles,
which have no unique

attributes or relationships,

> Attribute Inheritance:

= Subtype entities inherit values of all attributes of the supertype.

= Aninstance of a subtype is also an instance of the supertype.

Cab Type

car  \ /  TRUcK
No Of Passengers X Capacity

Note: Supertype and its Subtypes have thelsame Entity Type. /




Can | crate supertype/subtype design for any group of entities with common

attributes?

Annual_Salary
Stock_Option
Contract_Number
Billing_Rate

EMPLOYEE DEPATMENT
1D 1D
Name Name
Address Address
Date_Hire Date=Constructed
Hourly Rate No_of Employees

No ... because these entities do not have the same Entity Type




Do we have a subtype for each sub-group of the entity?

CAR TRUCK

ehicle Vehicle I'I5

Vehicle |
Price Price Price |
Engine Displacement Engine Displacement Engine Displacement
Vehicle Name Vehicle Name Vehicle Name
! (MakeNogel f EESS

No Of Passengers Capacity
Cab Type

MOTORCYCLE

Note: no subtype for motorcycle,
since it has no specific attributes
or relationship.

Vehicles of all types,
including Motorcycles,
which have no unique

attributes or relationships

VEHICLE

Vehicle ID
Price
Engine Displacement
Vehicle Name
(Make, Model)

we have the
common
attributes in

a supertype

CAR

No Of Passengers

TRUCK

Capacity
Cab Type




CAR TRUCK MOTORCYCLE
Vehicle ID Vehicle [D Vehicle ID

Do we have a subtype for each sub-group of the entity? [esome | Seome | o

Engine Displacement
Vehicle Name Vehicle Name Vehicle Name

No Of Passengers Capacity
Cab Type

Note: There was no subtype for motorcycle, since it has no unique attributes ...

Question: what if motorcycle participate in a specific relationship?

BR: Every helmet can be chosen for any motorcycle, and every motorcycle needs to have an allocated helmet.

VEHICLE
Vehicles of all types, -
including Motorcycles, ‘M
which have no unique Price
attributes or relationships Engine Displacement

Vehicle Name
(Make, Model)

\

CAR TRUCK
MOTORCYCLE
No Of Passengers Capacity ’ HELMET
Cab Type >O 1 Helmet_ID
Helmet_size

Note: We need to create a subtype for each sub-group of the entity IF that sub-group has specific attributes and/or specific relationship.




CAR TRUCK MOTORCYCLE
Vehicle [D Vehicle I'I5 Vehicle ID
- Pricg . Pric.e . Pric.e .
PK and FK of Supertype and its Subtypes odvaa|  |Fotnaiad| |
No Of Passengers | Capacity o
Cab Type
= PK of supertype is FK in each subtype.

= This FK is also the PK of the subtypes.
PK of supertype

VEHICLE

(Vehicle ID)

Engine Displacement
Vehicle Name
(Make, Model)

Vehicles of all types,
including Motorcycles,
which have no unique

attributes or relationships

FK in subtypes CAR TRUCK
and their PK No Of Passengers Capacity
Cab Type

Note: no subtype for motorcycle, since it has no unique attribute or relationship.




-

4 o VEHICLE =  PKof supertype is FK in each subtype
including Motorcycles, M
which have no unique Price o .
attributes or relationzhips Eng-ine Displacement u Thls FK IS PK Of the Su btypes
Vehicle Name
(Make, Model)
| Attribute Inheritance:
//-%\ = Subtype entities inherit values of all attributes of the supertype
i TR rpe— - — — * Aninstance of a subtype is also an instance of the supertype
No Of Passengers ggaE;ye H :z:zzt‘ls E)Z .
@ehicle_@ Price Engine_Displacement Vehicle_Name
1123 15000
1456 24000
7892 60000

’—\‘
SVehicIe_ID |>\lo_0f_Passengers %ﬂcle_lD )| Capacity Cab_Type ( VehicIe@ Helmet_ID Helmet_ID Helmet_size
1123 80 1456 70000 0.2 7892 x56 x56 2

4599 x56 y33 1




Class Activity 4.1:

» Introduce another example for Supertypes and Subtypes.

» What the following definitions mean:
= Subtype entities inherit values of all attributes of the supertype
= An instance of a subtype is also an instance of the supertype

= Supertype and its Subtypes have the Same Entity Type.



Class Activity 4.2

1. In the figure below, which of the following apply to both OUTPATIENTSs

and RESIDENT_PATIENTSs?

A. Checkback D

B. Date Discharged
C.Bed ID

D. Patient_ID

PATIENT

Patient ID
Patient Name
Admit Date

Is Cared For

)
>1,‘

OUTPATIENT
Checkback Date

A

RESPONSIBLE
PHYSICIAN

| Physician ID

RESIDENT
PATIENT

Is Assigned

[

Date Discharged

[l
(= Il

BED

Bed ID




Class Activity 4.3

Create tables in excel or word for PATIENT, OUTPATIENTSs, and RESIDENT _PATIENTs

to show how we store data in these tables.

PATIENT

Patient ID
Patient Name
Admit Date

Is Cared For

o

N

RESPONSIBLE
PHYSICIAN

Physician ID

OUTPATIENT
Checkback Date

RESIDENT
PATIENT

Date Discharged

Is Assigned

BED

o1l |BediD

I3 I




Video 3.2:
Why we need to construct
supertype and subtypes?



Why we need to construct supertype and subtypes?

EMPLOYEE
Employee Number
Employee_Name
Address
Date_Hire
~Hourly_Rate
Annual_Salary
Stock_Option

m Contract_Number
Billing_Rate O

EMPLOYEE

Employee Number
Employee Name
Address

Date Hired

Hourly Employee

What is the main
issue of this design
(i.e. store all data
in one general

Salaried
Employee

)

CONSULTANT

Contract Number
Billing Rate

SALARIED
EMPLOYEE

Annual Salary
Stock Option

HOURLY
EMPLOYEE

Hourly Rate

entity)?

@)
Employee_Number | Employee_Name | Address | Date_Hire | Hourly Rate | Annual Salary | Stock Option Contract_Number Billing_Rate
1123 Sara uTsS 1/1/2014 80 null null null null
1456 Jake 32/50.. | 5/8/2013 null 70000 0.2 null null
7892 Fahimeh 12/97 .. | 2/3/2013 null null null 9856 50




EMPLOYEE

] . Emplovee Number
- Employee Name

Employee supertype with three subtypes (Figure 3-2) Employee._
Date Hire
Hourly Rate
Annual_Sglary
EMPLOYEE Comtiach Number
Billing_ﬁate

All employee
subtypes will have
employee number,
name, address,

and date hired

Employee Number
Employee Name

Address
Date Hired
Each employee
subtype will also
have its own
attributes
HOURLY SALARIED CONSULTANT
EMPLOYEE EMPLOYEE Contract Number
Hourly Rate Annual Salary Billing Rate
Stock Option




EMPLOYEE

Employee Number
Employee Name
Address

Date Hired

Why we need to construct supertype and subtypes? (cont.) %

HOURLY SALARIED CONSULTANT

Employee_Number | Employee_Name | Address | Date_Hire HE':P.:?Y = AEM.P;?::E st
1123 Sara uTS 1/1/2014 —
1456 Jake 32/50... 5/8/2013
Where are the null
7892 Fahimeh 12/97 ... 2/3/2013

values?

E_No | Hourly_Rate E_No Annual_Salary | Stock_Option E_No | Contract_Number | Billing_Rate

1123 80 1456 70000 0.2 7892 9856 50

= PK of supertype is FK in each subtype.
= This FK is also the PK of the subtypes.




Class Activity 4.4

For the following employee entity, create the tables for each of the different versions of super/sub type

configurations. How many configurations have you made and is there more?

Hourly Employee

Salaried
Employee

EMPLOYEE
Employee Number
Employee Name
Address
Date Hire

-Hourly Rate
Annual_Salary
Stock Option
Contract_ Number

Billing_Rate
Employee_Number | Employee_Name | Address | Date_Hire | Hourly Rate | Annual Salary | Stock Option | Contract_Number Billing_Rate
1123 Sara uTsS 1/1/2014 80 null null null null
1456 Jake 32/50... | 5/8/2013 null 70000 0.2 null null
7892 Fahimeh 12/97 ... | 2/3/2013 null null null 9856 50




Video 3.3:
Relationships and
Subtypes




2. Relationships and Subtypes

> If all subtypes will participate in the relationship, then you will have
one relationships at the supertype level.

» The instances of a subtype may participate in a relationship unique
to that subtype. In this situation, the relationship is shown at the
subtype level

a) EER notation Relationships in which all
instances participate
SUPERTYFE
Attributes shared _ﬁm
by all entihies entit e
(including identifier) v ’ﬂ;p
Relationships in which
only specialized versions C)
participate ,/*f - - and so forth
- T
/,Jc_.. 1/
SUBTYPE 1 SUBTYPE 2

Attributes unigque Attributes unique Spe?m“ze‘j
to subtype 1 to subtype 2 versions of
supertype



&l
W

Supertype/subtype relationships in a hospital (Figure 3-3 using Entity Relationship Notation)

Relationship for all

types of patients

PATIENT e d < RESPONSIBLE
s Care r
Patient ID W i PHYSICIAN
Patient Name = "1 Phvysician ID
Admit Date

Attributes for all
types of patients

Relationship for certain
types of patients

OUTPATIENT RESIDENT | 1
S signe
Checkback Date PATIENT 172790 | Bed ID
Date Discharged fi
\ h
\ £ &

Attributes for certain types of patientsJ




CAR TRUCK MOTORCYCLE
Vehicle ID Vehicle [D Vehicle ID
- Pricfe ) Pric_e _ Pric_e _
Do we have a subtype for each sub-group of the entity? [ || Gopmsn || for putan
st Moder |
No Of Passengers o Capacity |
Cab Type

BR: Every helmet can be chosen for any motorcycle, and every motorcycle needs to have an allocated helmet. ‘

VEHICLE
Vehicles of all types, y
including Motorcycles, K& \M Can |l make a
which have no unique Price
attributes or relationships Engine Displacement

relationship
V?Gfiee h:wa:;i ; between HELMET

and VEHICLE
instead?

CAR TRUCK MOTORCYCLE HELMET
No Of Passengers Capacity y) : I Helmet ID
Cab Type Helmet_size

Note: We need to create a subtype for each sub-group of the entity IF that sub-group has specific attributes and/or specific relationship.




Video 3.4:
Generalization
and

Specialization




Generalization and Specialization

> G e n e ra I izat i O n : CAR TRUCK MOTORCYCLE
VgMcle VgMcth VgMcbID
Th S p rocess Of d efl n I n g d more ge nera I e nt Ity E:;iie Displacement E:;;e Displacement E:;i?\e Displacement
. . . Vehicle Name Vehicle Name Vehicle Name
type from a set of more specialized entity types ok, boce e, ool (Make, Model)
o assengers apaci
(BOTTOM-UP).

PART

Only applies to
manufactured parts

» Specialization: Part No

Description
Qty On Hand

The process of defining one or more subtypes Location /%[\ Applies only to ]

[Routing Number| purchased parts

i [Suppli u
Of the SU pertype d nd form | ng (;Egpflzirer ID, Unit Price)}

supertype/subtype relationships (TOP-DOWN).



Example of generalization (Figure 3-4)

» Generalization: The process of defining a more general entity type from a set of more
specialized entity types (BOTTOM-UP).

VEHICLE
Vehicles of all types,
including Motorcycles, \M
which have no unique Price
CAR TRUCK MOTORCYCLE attributes or relationships Engine Displacement
Vehicle Name
Vehicle ID Vehicle ID Vehicle ID (Make, Model)
Price Price Price

Engine Displacement Engine Displacement Engine Displacement
Vehicle Name Vehicle Name Vehicle Name

Make, Mode) (Make Model) (Make, Model) || Generalization
No Of Passengers Capacity
L CAR TRUCK
No Of Passengers Capacity
Cab Type

Three entity types: CAR, TRUCK, and MOTORCYCLE. All these types of vehicles have the same entity type. They have common
attributes ... Some of them have also specific attribute(s) ...

Note: no subtype for motorcycle, since it has no unique attributes or relationship.



Example of specialization (Figure 3-5)

Specialization: The process of defining one or more subtypes of the supertype and forming

supertype/subtype relationships (TOP-DOWN).
— #‘

PART is specialization to MANUFACTURED PART and PURCHASED PART

PART

F'ART Part No

Description

Location
. M Qty On Hand

Only applies to DEEGfiPﬁG" .
! manufactured parts l:]t)r On Hand Specialization
Location 1

N Routing Number

[ Applies only to L TSupplier MANUFACTURED PURCHASED
purchased parts | (Supplier ID, Unit Price)}

Routing Number Supplier ID
Unit Price

O \')\/v

E— S— S— b
o

Note: based on the “BR: Each part can be supplied by many suppliers” there are multivalued composite attributes in this ERD ...




Note: based on the “BR: Each part can be supplied by many suppliers” there are multivalued
composite attributes in this ERD ...

Let's draw the table correspond to the “Purchased Part” subtype where the

) following transactions are done at the same time:

upplier
(Supplier ID, Unit Price)}

« Part 12w is supplied by two suppliers with IDs 6695 and 2095

‘ « Part 13ais supplied by two suppliers with IDs 4547 and 6695 suppliers
. PURCHASED PART
L Part No Supplier ID Unit Price
Qty On Hand
| 12w 6695, 2095 80, 50 x
13a 4547, 6695 60, 60
MANUFACTURED PURCHASED R PURCHASED PART‘
PART PART epeated PK ) o
Routing Number Supplier ID (that should Part No Supplier ID Unit Price
Unit Price \
be the same as

supertype PK)

6695 80 X
2095 50
This still has a problem ...



Note: based on the “BR: Each part can be supplied by many suppliers” there are multivalued
composite attributes in this ERD ...

PART

Part No
Description
Location

Qty On Hand

PART

Part No
Description
Location

Qty On Hand

Vor X

MANUFACTURED
PART

Routing Number

PURCHASED
PART

Supplier ID
Unit Price

x=

PURCHASED
PART

MANUFACTURED
PART

Routing Number

Entity types, attributes, and
relationship associated
with only Purchased Parts

SUPPLIER

SUPPLIER

Supplier ID
Unit Price

FK: Part No

Supplier ID ) Unit Price
80
12w 2095 50
13a 4547 60
13a 6695 60

Now there is no multivalued
attribute or repeated PKs,
but what if we had to store
the other information about
the suppliers like Supplier
Name, Address, etc.?




In addition to the aforementioned issues related to multivalued attributes ... ...
The designed ERD will have some issues with storing other information about the suppliers like Supplier

Name, Address, etc.?

PART e SUPPLIER
Part No Part No
Description Description . . .
Gy O Hand L. { Part No | Supplier ID }) Part_Unit_ Price
» 3 Entity types, attributes, and 1 ZW 9 5 80
wih ony Purchased Parts
12w 2095 50

MANUFACTURED PURCHASED
PART PART MAN U;ﬁglu RED PURS:‘RATSED \ SUPPLIER
Routing Number 3:::;::;0 Routing Number =1 Supplier ID 13a 4547 60
Unit Price
FK: Part No 13a 6695 60

Now there is no multivalued attribute or repeated PKs, but what if we had to store the other information about the suppliers like Supplier Name, Address, etc.?

SUPPLIER
{Part No | SupplierID > Sup_Name Sup_Phone_No Sup_Address Part_Unit_Price
12w 6695 Fantastic Furniture 023445523 8/55 ... street .... 80 x
12w 2095 Brown Brothers 082374376 9/44 ... street ... 50
13a 4547 Max Quality 093761735 6/33 ... street ... 60
13a 6695 Fantastic Furniture 023445523 8/55 ..street .... 60

Now we have problem with duplicate data ...



In addition to the aforementioned issues related to multivalued attributes ...
We had problem with duplicate data ...

The best solution is to have an associative entity between PURCHASED PART and SUPPLIER

PART
PART PART SUPPLIER
Fartho Part No
ik Description Part No Supplier ID
Qty On Hand Location Description And all other
Qty On Hand Location .
P attributes related
ly On Han to the suppliers
Entity types, attributes, and AL
relationship associated =1
with only Purchased Parts y x
MANUFACTURED PURCHASED Entity types, attributes, and
PART PART relationship associated
Routing Number Supplier ID MANUFACTURED PURCHASED SUPPLIER with only Purchased Parts
Unit Price PART PART N \ ()
Routing Number g ' Supplier ID
PURCHASED PART Unit Price MANUFACTURED PURCHASED . SUPPLIES
Part No Supplier ID Unit Price PART PART Unit Brice
12w 6695, 2095 80, 50 Routing Number
13a 4547, 6695 60, 60 SUPPLIER
Problem with multivalued data N.Part No | Supplier ID_§ SuName SuPhoneNo SuAddress Unit Price
12w 6695 Fantastic Furniture | 023445523 | 8/55 ... street.... 80
Problems resolved
12w 2095 Brown Brothers 082374376 | 9/44 ... street... 50
13a 4547 Max Quality 093761735 | 6/33 ... street... 60
13a 6695 Fantastic Furniture | 023445523 | 8/55 ..street .... 60

Now we have problem with duplicate data....

What are the PK and
FKs in SUPPLIES?




Example of specialization (Figure 3-5) (cont.)

b) Specialization to MANUFACTURED PART and PURCHASED PART

PART

Part No
Description

Qty On Hand

Location
|Routinq Mumber |

{Supplier
(Supplier ID, Unit Price)}

Created 2

subtypes

Part No
Description
Location

Qty On Hand

PART

MANUFACTURED
PART

Routing Number

SUPPLIER

Supplier ID

PURCHASED
PART

Entity types, attributes, and
relationship associated
with only Purchased Parts

{ { Unit Price

SUPPLIES

Note: multivalued composite attribute is replaced by
an associative entity, a new entity, and two 1:M relationships.




Class Activity 4.5

Create the SUPPLIES table and determine its FKs and PK.

PART SUPPLIER
Part No Supplier ID
Description
Location
Qty On Hand

Entity types, attributes, and
relationship associated
with only Purchased Parts

MANUFACTURED PURCHASED SUPPLIES
PART PART e
Unit Price
Routing Number




Class Activity 4.6

The property by which subtype

N

r ! HIC
entities possess the values of all | i verome ’p-““'e"’ \
which have no unique —_If Frice
. . attributes or relationships ‘ Engine Displacement
attributes of a supertype is called Ve Namo
ake, Mode

A. hierarchy reception ®
B. class management
CAR /' TRUCK
C. attribute inheritance o Of Peessngers } capeciy
ype

D. generalization v N\
35



0.9
‘ Video 3.5: Constraints in Supertype/Subtype Relationships



4. Constraints in Supertype/Subtype Relationships

Constraints in Supertype/Subtype Relationships including:

4.1. Completeness Constraints (Total or Partial Specialization)

4.2. Disjointness Constraints (Disjoint or Overlapping sub-types)

4.3. Subtype Discriminator




4.1. Constraints in Supertype: Completeness (Figure 3-6)

» Completeness Constraints: Whether an instance of a supertype must also
be a member of at least one subtype

PATIENT RESPONSIBLE
Is Cared For PHYSICIAN
Patient ID SO H

Patient Name di "' | Physician ID

Admit Date
Total Specialization:
A Patient has to be
either an Outpatient

= Total Specialization Rule: Yes (double line) ggﬁ
v All possible subtypes are included T e

= Partial Specialization Rule: No (single line) -
v" There are more subtypes that have not been included yet.




4.2. Constraints in Supertype: Disjointness (Figure 3-7)

» Disjointness Constraints: Whether an instance of a supertype may
simultaneously be a member of two (or more) subtypes

PATIENT Is Cared F RESPONSIBLE
s Car or
Patient ID £ PHYSICIAN
Patient Name Physician ID
Admit Date

= Disjoint Rule: An instance of the supertype can be a
member of only ONE of the subtypes. @ﬁ B A ]

the same time

OUTPATIENT RESIDENT BED

Is Assigned
Checkback Date PATIENT 9| Bed 1D

Date Discharged

PART SUPPLIER

= QOverlap Rule: An instance of the supertype could be et Suppter D
a member of more than one of the subtypes.

Location

Overlap rule: a Part may be both a Qty On Hand
Manufactured Part and a Purchased
Part at the same time (but must be
one or the other due to Total
Specialization (double line) )
MANUFACTURED PURCHASED SUPPLIES
PART PART H || Unit Price




EMPLOYEE
4.3. Constraints in Supertype: Subtype Discriminator Emploses Number —
cantired (Sl it vim .5, or
» Subtype Discriminator: An attribute of the m/ e,
supertype whose values determine the target = O N
subtype(s) ©
HOURLY SALARIED CONSULTANT
EMPLOYEE EMPLOYEE Gontrack Nusilssr
e o o . . . . . . Hourly Rate Annual Sa!ary Billing Rate
= Disjoint: a simple discriminator attribute with Stook Opton
alternative values to indicate the possible ,
Subtype discriminator is a
subtypes. [t }
%{;’i;’ﬁon SUPPLIER
I(-l(i;:acl)linHand ' ; Sucpler
. . . . . Part Type(Manufactured?,
= Overlapping: a composite discriminator ey
: : : e =
attribute whose subparts pertain to different (gm
subtypes. Each subpart contains a Boolean s SN s
value to indicate whether or not the instance MANUFACTURED | | FURCHASED
belongs to the associated subtype. e




Introducing a subtype discriminator (disjoint rule)

» Subtype Discriminator - Disjoint: a simple discriminator attribute with alternative values to

indicate the possible subtypes.

Employee_Number | Employee_Name | Address | Date_Hire | Employe_type
1123 Sara UTS 1/1/2014 H
1456 Jake 32/50 ... 5/8/2013 S
EMPLOYEE 7892 Fahimeh 12/97 ... | 2/3/2013 C
Employee Number
Employee Name - \
Address Subtype discriminator
Date Hired with va.IxJ.e.s ofH,S,orC . \
Employee Type for disjoint subtypes
GgEmployee Type=~/"
HOURVLY SALARIED CONéULTANT d d ISCrimina to r
EMPLOYEE EMPLOYEE Cpptract Nuniber Att ri b Ut e
Hourly Rate Annual Salary Billing Rate
Stock Option
H_E_No Hourly_Rate S_E_No | Annual_Salary | Stock_Option C_E_No | Contract_Number Billing_Rate
1123 80 1456 70000 0.2 7892 9856 50




Introducing a subtype discriminator (overlap rule)

= Subtype Discriminator - Overlapping: a composite discriminator attribute whose subparts pertain to different subtypes.

Each subpart contains a Boolean value to indicate whether or not the instance belongs to the associated subtype.

Employee_Number | Employee_Name | Address | Date_Hire | Employe_type (H? S? C?)
EMPLOYEE
Employee Number 1123 Sara UTS 1/1/2014
Employee Name N / / YNY
Address Subtype discriminator
; with values of H, S, or C
g:;:{;::Type for disjoint subtypes J 1456 Jake 32/50 s 5/8/2013 NYN
il 7892 D 12/97 ... | 2/3/2013
anna
H ) NNY
- |
HOURLY SALARIED CONéULTANT
EMPLOYEE EMPLOYEE Gontrast Numbar
Hourly Rate Annual Salary Billing Rate
Stock Option Com posite

discriminator
attribute

8

hourly rate payment ...

_ _ S_E_No | Hourly_Rate S_E_No | Annual_Salary | Stock_Option || C_E_No | Contract_Number Billing_Rate
lmagme Sarals a . 1123 80 1456 70000 0.2 7892 9856 50
Casual Consultant with
1123 9812 30




Class Activity 4.7

The database designer of a company have provided the following entities:

Support staff Administration ]
Teacher Subjects
1D ID
D D
F_Mame F_Mame *__________._.—-—O'é.
F_Mame Mame
L_Mame L_Mame
L_MName category
rate per hour rate per hour
rate per hour
Weekend_working_ rafio administrative rate
Weekday_working_ ratio position

Your boss asked you to modify this design as the senior database designer of the company.



Solution to Class Activity 3.7




Class Activity 4.8

What is the name of the process you are taking to modify this design?

Support staff Administration
ID 1D
F_Mame F_Mame
L_Mame L_Mame

rate per hour
Weekend_working_ ratio

Weekday_working_ ratio

rate per hour
administrative rate

position

Teacher

Subjects

D

F_MName
L_Mame

rate per hour

D

Mame

category




Notations




Basic notation for supertype/subtype notation (Figure 3-1: EER notation)

a) EER notation

SUPERTYPE

Attributes shared
by all entities
(including identifier)

SUBTYPE 1

Attributes unique
to subtype 1

SUBTYPE 2

Attributes unique
to subtype 2

General
entity type

Specialized
versions of

supertype




Supertype/subtype relationships in a hospital (Figure 3-1: Microsoft Visio Notation)

b) Microsoft Visio Notation

Relationships in which all
instances participate

SUPERTYPE
=0 — - 4 - — | PK| Identifier General
Shared attributes entity type
Relationships in which
only specialized versions ~
participate LL .
« and so forth
SUBTYPE 1 SUBTYPE 2 —

Specialized
>0 -4 -—— versions of
Attributes unigque to subtype 1 Attributes unigue to subtype 2 supertype

Different modeling tools may have different notation for the same modeling constructs.

Note: Do not use the Visio notation in your assignments.



Example of supertype/subtype hierarchy (Figure 3-1)

PERSON

SSN

Mame
Address
Gender

Date Of Birth

EMPLOYEE ALUMNUS STUDENT

Salary {Degree(Year, Major Dept
Date Hired Designation,
Diate)}

O ;

) -
p . - .
o~ Y, __/" e
z.-"" M A .,
- . -

.
,

FACULTY STAFF GRADUATE UNDERGRAD
Rank Position STUDENT STUDENT

Test Score Class Standing




Summary

v" Understand use of supertype/subtype relationships
v" Understand use of specialization and generalization techniques

v' Specify completeness and disjointness constraints

v Develop supertype/subtype hierarchies for realistic business situations




Next Lecture...

1. Components of relational model

2. Relations
2.1. Correspondence with E-R Model
2.2. Key Fields

2.3. Constraints
2.3.1. Domain Constraints
2.3.2. Entity Integrity
2.3.3. Action Assertions (Chapter 5)

3. Transforming EER Diagrams into Relations
3.1. Mapping Regular Entities to Relations (with simple, composite, and multivalued attributes)
3.2. Mapping Weak Entities
3.3. Mapping Binary Relationships (1:M, M:N, 1:1)
3.4. Mapping Associative Entities
3.5. Mapping Unary Relationships
3.6. Mapping Ternary (and n-ary) Relationships
3.7. Mapping Supertype/Subtype Relationships



Email structure to the subject coordinator:

The subject coordinator is more than happy to answer the emails from students that have the following requirements:
The email is related to a personal issue, OR
The information is not provided in the subject outline or the assignment specification, or is not posted in the announcements, OR
Is not related to the subject contents.

Your email needs to have the following information in its title:

*  Subject Number (31271)

*  Subject of the email (e.g. Request for Extension)
*  First Name & Last Name

*  StudentID

*  Your tutorial name (e.g. Tut1-05)

Considering the number of students in this subject (300), | need to say that we may not be able to answer emails that do not meet
these requirements.

The response to the emails that do not meet the aforementioned requirements will be “see the email structure in Lecture 4”.

Many thanks and kind regards,
Danna



This work is protected by United States copyright laws and is provided solely
for the use of instructors in teaching their courses and assessing student
learning. Dissemination or sale of any part of this work (including on the
World Wide Web) will destroy the integrity of the work and is not permit-
ted. The work and materials from it should never be made available to
students except by instructors using the accompanying text in their
classes. All recipients of this work are expected to abide by these
restrictions and to honor the intended pedagogical purposes and the needs of
other instructors who rely on these materials.




