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(Application Workspace)
Application Program Interface
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2.2
. (Object Model)
. (Relational Model)
. (Normalization)
. (DBMS Concepts)

. (DBMS and Objects)



2.2 (Object Model) [1]

(Process)

(Data Abstraction)

(Object Instance)

(Entity)
Object Instance

(Object Identification - QID)

oD oD
oD Object System  OID

(Relationship)
oD

(Classes)

(Enity)



(Encapsulation)

(Inheritance)

Inheritance

2.3

(Link and Association Concepts)
(Generalization Concepts)

2.3.1 (Link and Association Concepts) [2]

(Object models)
(Link)

(Association) Link
Instance  Association



IAH:Airport HOU:Airport
airportCode=IAH airportCode=HOU
airportName=International airportName=Hobby
timezone=Central timezone=Central

Houston:City
Serves city name=Houston TX Serves
population=3000000

2.3 Link
2.3 |AH HOU Serve Houston
|AH Servers Houston HOU Servers
Houston
2.3 (IAH  Houston HOU
Houston ) 2.4
Airport City Airport Servers City
Airport Qty
airportCode Senes cityName
airportName population
timezone
2.4 Association
232 (Generalization Concepts) [2]

(Generalization)

(Generalization)
(Parent Class ~ Superclass) (Child Class ~ Subclass) 1
1



(Inheritance)

(Generalization)

(Attribute) ' (Operation” ,
Financiallngt-rument
name
currentValue
valuationDate
currencyName

s
— 7 1 1
Stock 1/] Bond Insurance
quarterlyDividend maturityDate insuranceType
maturityValue insurancePayment
T
= 1
Stock VariableRateBond
quarterlyDividend | referenceRate
t interestFormula
2.5 Generalization
25
(Generalization)
2.4 5 (Relational Model) [1]
(Relation or Table)
2 (Columns
Fileds) (Attribute)

(Tuple) (Row)
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Unique Identification (Key)

(Foreign  Keys) (Primary
Key)
(Entity) 3
ONE-TO-ONE ONE-TO-MANY MANY-TO-MANY
\ jglent 1 ‘ Teache: t
| |
i L StudentCourse B ﬁ— u:_iCCE _j— ,,,# TeacherCourse
26
2.6
Student StudentCourse ~ ONE-TO-MANY
(Normalization) [3]
(Normal Form )
(Normalization) (Correctness)
(Consistentcy) (Nonredundancy)
(Stability)

(Normal Form)

25.1 ,  (First Normal Form - INF)
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Erloyee
Nurrber (PK

Enployee Name

hmm (FK) n-Text

ame

Town-Text i

Pay-Date >

i e )

imour, G

Amount Amount

INF
2.7
2.1 Employee Pay-Date  Amount 3
Employee

PayCheck
2.5.2 (Second Normal Form - 2NF)

2.8 Lineltem '
Order Number ~ Number ' Product-Code Product-
Amount Vendor-Name Vendor-
Town-Name Order-Number

2
Order Number Vendor-Name  Vendor-Town-Name
Number
Lineltem 4 Order*Number  Number Product-
Code Product-Amount OrdeONumber

Number
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Orcker
Nuber (PK)

Lineltem Vendor-Name

HJ%\[@%( (H(]_) Vendor-Towr;Name

Vendor-Name Y
beno T Nare Lrelen
Product-Amount H%%(m)
1NF Product-Code
Product-Amount
2NF
2.8
25.3 (Third Normal Form - 3NF)
Vendor
Name
OCH’ ‘Town-l\g?r?e
Nurber (FK) Fat \
Vendor-Name :
Vendor-Town-Name U
INF Nurber (FK)
Vendor*Name
3NF
2.9
2.9 Order Number  Vendor-Name
Vendor-Town-Name Number Vendor-Town-
Name Vendor-Name
2 Vendor Order
Vendor Name Order

Number



254 Boyce/Codd (Boyce/Codd Normal Form - BCNF)
Boyce/Codd
Assignment! "
N -
Wf%%m(%) Nae (P
Advisor-Name Project-Number
. Mermber
Assignment
. Nae
m%% Advisor(m?me
Project-Number BCNF
3NF
2.10 Boyce/Codd
2.10 Assignmentl
Advisor-Name (Project-Name ~ Member-Name)
Assignment? Project-Number
Advisor-Name
Project-Number Member-Name Advisor-Name
101 A Brown
101 B Brown
101 C Graham
492 A Thomas
492 Thomas
492 B Andrews
2.1 Assignmentl  Assignment2
21 Assignmentl  Assignment2
Brown Browning 2 C
101 Graham 101

13



Assignment
2 Advisor ~ Member 2.10
255 (Fourth Normal Form - 4NF)
, 1
(Parent Entity)
| Skill Employee
‘ Name (PK) Name (PK)

i

Employee-Skill
BCNF | Employee*Name (PK1)
I Skill*Name (PK2)
ANF
211
2.11 Employee-Skil
Skill-Name
25,6 (Fifth Normal Form - 5NF)

3

14

Assignment2

Employee-Name

2
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Buyvend VendProd BuyProd
| N
Buyng
Units-Amount Buymg
W,
Units-Amount
5NF
2.12
2.12 Buying Buyer*Name
Vendor*Name Product*Name ' BuyertName  Vendor*Name
' VendortName  Product*Name
' Product'Name  Vendor*Name
3
2.6 I [2]
2
26.1 (Association)
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2611
2 MANY-TO-MANY
1 1 1
(Foreign Key) 2
Potfdio ~ » e ] Person
Portfolio Table Person Table Portfolio_AccountOwner Table
portioioD persriD porfoioD. personD
(reference Porfolio) (reference Person)
2.13
2.13 Portfolio Person MANY-TO-
MANY 3 Porfolio
Person Portfolio Person
Portfolio_AccountOwner
Portfolio Person
26.1.2
2 ONE-TO-MANY
1 1

MANY 1 ONE



17

Partfolio Transaction

Portfolio Table Transaction Table

portfoliolD fransactioniD portfoliolD

(reference Portfolio)

2.14
2.14 Portfolio Transaction ONE-TO-
MANY Portfolio
Portfolio Transaction Transaction Transaction
Portfolio
2.6.1.3
2 ONE-TO-MANY
1 1 1
2
MANY
Porfolio «  Transaction
R M| - =
Portfolio Table Transaction Table 1rran_sact|0n_Portfo||0 Table
portfoliolD fransactionlD fransactionD portfoliolD
(references Transaction)  (reference Portfolio)
2.15
2.15 Portfolio Transaction ONE-TO-
MANY Portfolio Portfolio
Transaction Transaction Transaction_Portfolio
Portfolio Transaction
Transaction_Portfolio transactionID Transaction

portfoliolD Portfolio



26.14

Inckex

indexName

Attribute Table

atnbuteNane

Index Table

index\erme

2.16

2.16 Index

TO-MANY
Index
IndexAttribute

sequenceNumber
Attribute

2.6.2

2621

MANY-TO-MANY
(Ordered Association)
1 1

Attribute

{ordered) attributeName

IndexAttribute Table

index\ane afnbuieName ~ sequence

(references Index) ~ (references Attribute) ~ Number

Attribute
Index Attribute Attribute
Index
Index Attribute
Index
(Inheritance)

18

MANY-

Attribute
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( Discriminator)

Financiallnstrument Table

financial o financial
Ins%ments name  descripton cirimentType

Financiallnstrument

name

description Asset Table
i —> %SeﬂD(references Financiallnstrument)
As;et Portfolio —!
portfolioType i Portfolio Table
| ortfolios .
(referencesp Financiallnstrument) portiolioType
,2.17
2.17 Financiallnstrument Asset
Portfolio 1 1
Financiallnstrument financiallnstrumentType
2.6.2.2
Fnanciallnstrument Asset Table
name oSHID  name  description
description
ZE Portfolio Table
Asset Portfolio portfolios name  description  portfolioType

portfolioType

2.18
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2.18 Financiallnstrument Asset
Portfolio Asset
Asset Portfolio Portfolio Asset
Asset Financialinstrument
Portfolio Portfolio
' Financiallnstrument
2.6.2.3
| Financiallnstrument
’name
Ld&scription Financiallnstrument Table
7 J—%_ »,ln:;:t?:\c;::m nameidescription Inst:t‘::‘r:\ig ype portfolioType
{ Asset Portfolio [ j ‘
’ portfolioType| —
2.19 «
2.19 Financiallnstrument Asset
Portfolio Financiallrstrument
Financiallrstrument
Asset  Portfolio
2.6.2.4
1 1

(Discriminator)



Financiallnstrument Table

: financial financial
Financiallnstrument InstrumentID InstrumentType
name ‘
description ; Asset Table
‘ tiD S
E\—‘ ™ (references ?:is:aenciallnstrument) name; | descrigtion
Asset ‘ Portfolio
"po —— j ‘ Portfolio Table
(referenc&: g:\f:r:::‘i’al:ljnstrument) name | description | portfolioType
2.20
2.20 Financiallnstrument Asset
Portfolio 1 1
Asset Asset
Financiallnstrument
Portfolio Portfolio
Financiallnstrument
2.1 (DBMS Concepts) [1]
ACID

(Atomicity, Consistency, Isolation, Durability)

(Atomicity)

(Consistency)
(Consistent)



(Isolation)
(Durability)
(Committed)
2.8 (DBMS and Objects) [1]
ACID
ACID
Persistent
ACID Persistent Object
ACID

(OODBMS)

22
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