Written by Dr. Thapanapong Rukkanchanunt

09 Data Modeling



OUTLINE

® Conceptual Data Modeling
® Structure
® Operation

® Constraint

® Old Data Model
® Hierarchal Model

® Network Model

® Relational Model



Data Modeling

® Data Model FaR185UN820910HANRIDATEWNA LRSFIBNINLAIAIBEUIEAZUUY
ganlwannginlne

* laseasnezaedaya (Structure) AalAs9as1an1enIanIwnIalAsIdsedayanldlwnisnu
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* mphwn15209908a (Operation) Usznaulusigrdanisangaana (Query) WAZATRY
wrlagiudaya (Modification)

* F9d1iR289daYa (Constraint) AannfdayaazlszngRnn lnedIwnInLa228s1NRLgN
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Old Types of Data Models (Structure only)
N

® Hierarchal Model e Data Model 7it3g9dayalnsULuy Tree o o
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* AanagnamLnuLln Record Z9aNNWENWALE Link
* Link N181wEN1519L R8N WA BTLRINAITIILE . . . . . .

* Network Model 2818683910 Hierarchal Model Imaawmﬂm‘[,ﬁ”ﬁﬂ's'mﬁ’uw”w&mu
Many-to-Many SR lrwa lulAssases1nnsad Parent lan1nnInmiths
* lddasnandUnranaa Record WAz Set B B
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®* Set MABAAINNINNWBEWUU One-to-Many 523149 Record . .
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Relational Database

® Relational Database (T lalfaSNN1270 E. F. Codd 1wl 1970 lwdiuasne

“A relational model of data for large shared data banks”

* lnaaiwnnLaaayaln Relational Database 2208l ULUUZDIAITI LARTI )
LAINNIIAIRWALIDWIAEE ) WONLRBDINNAITIIF2E

® AIALINNITNNTSYITUBFIBIDYANIINEIFARNITNIIANAFTNAST JABLTENTI

Relational Algebra #38 Relational Calculus

* 191191 Structured Query Language 81%3UN19N927 UK 14D YA



Learn from Example

Bank Account LiuZayatmdow1A1

J. Smith
W. Wei

J. Smith
M. Jones
H. Martin

1000.00
2000.00
5000.00
1000.00

10000.00

Checking
Checking
Savings

Checking

Checking



Table Structure

a
TBNIIN

Bank Account LiuZayatmdowiA1g

Tanaauil (Attribute)

A

J. Smith
W. Wei

J. Smith
M. Jones
H. Martin

1000.00
2000.00
5000.00
1000.00

10000.00

Checking
Checking

Savings
Checking
Checking




Table Schema Schema AalasIaT1918901319 Usznav 'l

A8TIAIY Attribute LLaﬁzﬂiﬁ:mmamTaga

Bank Account

J. Smith 1000.00 Checking
W. Wei 2000.00 Checking
J. Smith 5000.00 Savings

M. Jones 1000.00 Checking

H. Martin 10000.00 Checking




Table Rows

Bank Account

101 J. Smith 1000.00 Checking l

102 W. Wei 2000.00 Checking

J. Smith 5000.00 Savings

M. Jones 1000.00 Checking

H. Martin 10000.00 Checking  J

LARZLAIVBIAII9LI8NTN Tuple 138 Record




Intension vs Extension

Intension

Bank Account

J. Smith
W. Wei
J. Smith

M. Jones

H. Martin

Extension

1000.00
2000.00
5000.00
1000.00

10000.00

Checking
Checking
Savings
Checking
Checking  J
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S

1Ze Degree W38 Arity Aa3NWInAaaN

Bank Account

J. Smith
W. Wei

J. Smith
M. Jones
H. Martin

Cardinality Aadnwinun18sT8ya

1000.00
2000.00
5000.00
1000.00

10000.00

Checking
Checking
Savings

Checking
Checking
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Database (More Tables)
Account  Nomber  Owner  Babnce  Tye |

101 J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving

104 M. Jones 1000.00 Checking

102 1 10/22/00 500.00
102 2 10/29/00 200.00
104 3 10/29/00 1000.00
Check AcctNo Check-number Date Amount
101 924 10/23/00 125.00
101 925 10/24/00 23.98




Table Keys

1 = v A «
LAREATIINNILNADRNUNLL Y Key

Taoelunaautihwazdad Lus1n

101 J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving
104 M. Jones 1000.00 Checking
Deposit AcctNo Transaction-id Date Amount
102 1 10/22/00 500.00
102 p) 10/29/00 200.00
104 3 10/29/00 1000.00
Check AcctNo Check-number Date Amount
101 924 10/23/00 125.00
101 925 10/24/00 23.98
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Connection between Tables

Account  Number  Owner  Bake Tpe |

Wl lewsala a1'lu tsensa

Taenuotaly kaing

101 J. Smith 1000.00 Checking
102 W. Wei 2000.0C Checking
103 J. Smith 50r.0.00 Saving
104 M. Jones 1000.00 Checking
Deposit AcctNo Transaction-id Date Amount
102 1 10/22/00 500.00
102 p) 10/29/00 200.00
104 3 10/29/00 1000.00
Check AcctNo Check-number Date Amount
101 924 10/23/00 125.00
101 925 10/24/00 23.98
105 926 10/25/00 555.55




Foreign Key

LINIRINIINANRWA Referential Integrity Constraint 31

Check.AcctNo 114 Foreign Key 984 Account.Number

J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving
104 M. Jones 1000.00 Checking
Deposit AcctNo Tran-action-id Date Amount
102 7 10/22/00 500.00
102 p) 10/29/00 200.00
104 3 10/29/00 1000.00
Check AcctNo Check-number Date Amount
101 924 10/23/00 125.00
101 925 10/24/00 23.98
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#%8na1n Check.AcctNo 1 Foreign Key 284 Account.Number

Foreign Keys La" Deposit.AcctNo Adw Foreign Key 284 Account.Number eH
_- © o Owner  Ruece  Tpe |
J. Smith £000.00 Checking
102 W. Wei 2000.00 Checking
103 J Smith 5000.00 Saving
104 M. Jones 1000.00 Checking
Deposit AcctNo Tran-action-id Date Amount
102 / 10/22/00 500.00
102 p) 10/29/00 200.00
104 3 10/29/00 1000.00
Check AcctNo Check-number Date Amount
101 924 10/23/00 125.00
101 925 10/24/00 23.98
s = s i
ye




Underlining Keys

losdn@ud Key dinazgniaiduld

101 J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving
104 M. Jones 1000.00 Checking
Deposit AcctNo Transaction-id Date Amount
102 1 10/22/00 500.00
102 p) 10/29/00 200.00
104 3 10/29/00 1000.00
Check AcctNo Check-number Date Amount
101 924 10/23/00 125.00
101 925 10/24/00 23.98
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Back to Schema

* 98199L5INTIVLEII1 Schema AalATIas1928961519 Usznaulumiedamnisns

U

Attribute LazUszinnaasdaya lagaaun1sUsznIe Schema ARG
1. fnwedelaigg
2. URAZADANIIBIATIIY FNWWA Domain ABIABANIIM
3. Benmaanidln Key (Banlaninniiniinadn)

4. A1YWA Foreign Key AMNAITNLANIZEH
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Column Domain

* Schema A2ABI2YINTDYAVDILARTADANIH

* Number 58T wa2aTNAN

* Owner BILUWINATE 30 AIDNWYT

* Type 5189:U% Checking 138 Saving 1%

2

1

v 1

ALALUUUTY L%

101 J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving

* drdayandnlulaniamninlulsaziianian Domain
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Example Database Schema

* 134 Relational Model 15192138110 relation(attribute:domain)
® Account(Number:int, Owner:string, Balance:float, Type:string)
* Deposit(AcctNo:int, Transaction-id:int, Date:date, Amount:float)

® Check(AcctNo:int, Check-number:int, Date:date, Amount:float)

Check AcctNo Check-number Date Amount

® Schema ?I”’lx‘lﬁl”%v[,asii’m Constraint / Domain
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Operation

(- % o (=Y

* FaAARNITURgIMIayAzgNAMualasn wNldRaRanug 1w Ya

* §1%3U Relational Model 1518n3g1% Structured Query Language (SQL)
* DDL (Data Definition Language) CREATE, ALTER, DROP
® DML (Data Manipulation Language) SELECT, INSERT, UPDATE, DELETE

* ThUNITEWILI192IIAITNIANAY Single-Relation SQL Query WA Multi-Relation
SQL Query
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Single—Relation SQL Query

(- %}

* SULUUZR9NWN LY Query AIMHNANWWEUUULABIRANWaZAI

SELECT <Lan Attribute N5a9N15>
FROM <L3an®1519>

WHERE <l3aulad11su Tuple Twmns1e>
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Example Query

SELECT Number, Owner

Number Owner
FROM Account 103 J. Smith

WHERE Type=*“saving”

101 J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving

104 M. Jones 1000.00 Checking
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Order of Evaluation

SELECT Number, Owner
FROM Account

WHERE Type=*“saving”

(3)
(1)
(2)

Number Owner
103 J. Smith
103 J. Smith 5000.00 Saving

L4

101 J. Smith 1000.00 Checking
102 W. Wei 2000.00 Checking
103 J. Smith 5000.00 Saving

104 M. Jones 1000.00 Checking




Renaming Attributes

* \¥1NL31EBINTSLURE WD Attribute NULEAINEG LIN1FINISOLE “AS <dalnd>” 1a

SELECT Number, Balance/1000 AS Balance(K)

FROM Account J- Smith :
W. Wei 2

WHERE Type=*“checking” M. Jones 1
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WHERE Syntax

Y

® 4ANAN = LA LI1GIHINT0LAIASDIANIEANHWN1TDY 7 LAFIh

* N5tUSEULNEU =, <>, <, >, <=, >=

(- %4

® HIANINITNIIANAPIHATNRTIN +, -, *, /

(- % o (=Y

®* HIALHWAISLAYINY String =, LIKE

* AIALBWASIALINUNTITLUSIULNEUILIAN



LIKE Pattern

* FIMSURAIRILBBATS LIKE 289 string 83501510919 NHLERH
* SURUUNUFIW <Attribute> LIKE <Pattern>
<Attribute> NOT LIKE <Pattern>

* d114284 Pattern 920¢/llA389ANA (Quotation)
® o% W string azlsNLe
® _ un% character azlsnla

1 1
=1 (=] U v

® 1A “J%” AAANIWAWAIY J

(- %}

v

!
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Ordering the Result

(% (%4 o

* Sesannunaans(annuieslunin)fag ORDER BY

U

* 15p9n15L589anN1N U8 1R N DESC

L2

* 015189015 Tie Break LHLANH Attribute 1% ORDER BY

SELECT *
WHERE Name LIKE “J%’ 101 J. Smith 1000.00 Checking

103 J. Smith 5000.00 Saving

ORDER BY Balance
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Multi—Relation Query

* Query NianlannazLinaINN159INTDYANRA BRI
® LFIHINITATTYAITNNINNA LY FROM

* HINHRAYFETITIINGD Attribute WHRBWAY LS1FINISOLULEN LA LAY
<B19719>.<Attribute>

29



Correlation Name

o fiavinlet Query awag 1318181581 Correlation Name WNsLARZA15191% FROM
SELECT A.Owner, A.Balance

FROM Account A, Deposit D

WHERE D.AcctNo = A.Number and A.Balance > 1000;

* I5N15AIWIULANBWAU Single-Relation Query A8 FROM -> WHERE -> SELECT

* STUIBADANIH LI WH DY WHERE a]zwhﬁuﬁmmﬂaé’uﬁmamﬂmswsmrT%
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Beyond this Course

®* L UBTILNNLANLAY Subquery, Outer JOIN, Inner JOIN, Cross Product, EquiJOIN,
Natural JOIN, Boolean Operation, Set Operation, Grouping, Aggregation Az lAiSen
1321 Database

® Query A% °) 124 UPDATE, DROP azla Cover TssuniSeiwit
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