Database System

Relational Data Model
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Attribute Domain
GRYE /
/ LY 1 Q/ Q/ [-v4 =
sWad | Viag Fouia sufalulsu K
B003 4430205088 | apssnil | 41000 |
Relation < B005 55/5 a.4a18 Alokrmy) 41000 _
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Primary Key Degree Foreign Key
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vocabulary

v A v d o

NNNANA qnnna i
S1a%1(Relation) M1319(Table)
NNa(Tuple) 11D 2(Row) 30 15ANDIA(Record)

1LONN3 1A (Attribute)
ASAUIAD élj(Cardinality)
An3(Degree)

Tatyu (Domain)
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1<y, d a el .
A9AUU(Column) Y30 Waa(Field)
1UIULDINumber of rows)

o <y, J
UIUADANU(Number of columns)
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Relation

» unnene mnsedeya(Table) 2 §# nulsznavdiae
wanvistasi(Attribute) vizapadnii(Column)
Wwa(Tuple) visa una(Row)

N
» lianda Create Table aaan1w1 SQL Tunnsasng
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Attribute
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Tuple
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Domain

» iunnstignureusrasamduld Gl udeayalulsay Attribute
Wwatrlasiuldliifanisfaudeayainiiuaatimaninus

» Awesdoya  Uanuvieaseungudy  Uszianuazuuiavesdoya
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asammvesdeya (Data Integrity)
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Example

DeptiD DName
DO1 Sale
D02 Marketing
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» luusiazimas (cell)aadsiadu ussadiayald 1 Awiniu
> lisiaduneniuazfialdilanyisiioinaadanu

> Andlayanat lulanvisdoriinaaiufasat lurasian inuwungaiu
b FnuRnnadiuliTadumnaiy
» ngiEenatALenyistat iadulinadudnAny

> nsizenanauy e lusadulineludAny
b NNTLatUAITATHNIUANAN
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100 Jerry Johnson Accounting | JJ@somewhere.com 236-9987
200 Mary Abernathy | Finance MA@somewhere.com | 444-8898
300 Liz Smarthers | Finance LS@somewhere.com 777-0098
400 Tom Caruthers | Accounting | TC@somewhere.com 236-9987
500 Tom Jackson Production | TJ@somewhere.com 444-9980
600 Eleanore | Caldera Legal EC@somewhere.com 767-09000
700 Richard | Bandalone | Legal RB@somewhere.com | 767-0900
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sens T able wilils Relation

100 Jerry Johnson Accounting | JJ@somewhere.com 236-9987

200 Mary Abernathy | Finance MA@somewhere.com | 444-8898

300 Liz Smarthers | Finance LS@somewhere.com 777-0098

400 Tom Caruthers | Accounting | TC@somewhere.com 236-9987

Fax: | 266-9987

Home: | 555-7171

500 Tom Jackson Production | TJ@somewhere.com 444-9980
600 Eleanore | Caldera Legal EC@somewhere.com | 767-09000

Fax: | 236-9987

Home: | 555-7171

700 Richard | Bandalone | Legal RB@somewhere.com | 767-0900
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CREATE TABLE Student

(Std ID CHAR (11),
Std FName  VARCHAR (20
Std LName  VARCHAR (30
Std Address VARCHAR (50
Std Major VARCHAR (1
Std GPA DECIMAL (3, 2),
Fac ID CHAR (5) ,
Primary Key (Std ID)

’
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)
)
)
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Relation Definition

» Relation Definition (Table Definition)

Relation schema ngndasiudavseddiatuuayinsgiiedialsenasusosdalssinnaasuaviatios $9u04
fntivAu (Constraint)
n198319aT U 1A Tae)

create table <table name> (
<... attribute lists.. >

create table book (

isbn char (10),

title char (30),

type char(l) check (value in (‘R’, ‘G'")
) 7

—-— R = reserved; G=general

14



Data Types
» Data Types

nnavistinffesdilszinnaasiaya

SQL Witmunuszunmiesaidessiiliis
Character strings

Numbers

Bit strings

Binary strings

Date/Time

Boolean

Arrays

Row types
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Data Types (SQL-1999)

» Character Strings

char, character - char(30)

varchar, character varying - varchar(30)

clob, character large object - clob(100K)

nchar, nchar varying, nclob - nchar(5)
> AUNNNEY

16

char = dusauauivey (fixed-length character strings)
varchar = aunliwiuau (variable-length character strings)
clob = dayadnmeanurunin (large, variable-length character
strings)

national char = unicode (2-byte character)



Data Types (SQL-1999)

» Exact Numbers
int, integer, smallint - integer

numeric, decimal - numeric (5)
e.g. 999.99 = numeric (5,2)

» Approximate Numbers
real, float - real, float
double precision - double precision

» Bit/Binary Strings
Bit, bit varying - bit(2), bit varying(20)
Blob, binary large object - blob(2M), blob(9K)
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Data Types (SQL-1999)

» Datetimes
date, time, timestamp
time/timestamp with time zone
interval

» Others
Boolean (values: true, false, unknown)

Array types (multi-valued)
Anonymous row types (composite)

18



Key

» Super Key

» Candidate Key
» Primary Key

» Alternate Key

» Composite Key
» Foreign Key
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Super Key

Y EAURILANYITLIR

b AIAINNTNIEYIENANBDIUAREYLAATWIA
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Super Key (drazns)

sisnAnEN Aia UINAANA 812N

1001 sudnd $nN136 AdaAARS

1002 N&UN LEUUN ALLAFARAS

1005 MU U e ANOARAS

» {sviasinAnmn} » {sviaindne, Te, winana)
» {svimaindnen, e} » {sviaaindnen, Te, wnana
» {svasinAnm, unuana} a1}

» {sviasinAnm, @nan}
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Super Key (arati-da)

(

sisnAnEN a UNANA s

1001 SUANG $nn36 AfAAARNT
1002 M&UN L3EUUN ALAFARAT
1005 MU uiel AGLAFARAS

» {9, unana}

» {0, wnang, @11}

» {0, winana, sa}
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Minimal Super Key

4 LeﬁmmLL@W‘%‘ﬁqrﬁTﬁﬁfimquﬁ@ﬂ%m

» Geanannszyiendnniusazy el

> 1 3adu (onda) FlFuanndn 1 minimal key
b AnFaLNiNefuAe TAtNANE

» Minimal Super key = Candidate key
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nauwaguss (Candidate Key)

I
e o v

) LAUAILANVIFHAANNANWIUaaNgn
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> 13w (onda) FlFuanndn 1 minimal key
» Minimal Super key = Candidate key

b 11 IAUNANEN | LatTRsUssaT, sRaNIIneny
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nauaandi(Candidate Key)

sdd2UN | Nael IniIn SUa Ll sureilel
B003 44/3 a.a070 14 M35l 41000
BOO5 55/5 a.{iale aa7611 41000
BO07 16 a.TWun«e UuUaIAE 44000
B002 30 a.4e1905 auasusnd | 34000
B004 88/10 a.57UJNN | UATIURUN 43000




nauaandi(Candidate Key)

Kﬁ’awﬁfnmu V Aia UNANA sisitszan21u
1001 qudna 5nAT56 331000001012
1002 MU L3EIUUN 201000057113
1005 MU ugiie 271000057113

ﬁom ) qudna Bausan 350100042720
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nauwaaldi(Candidate Key)

vwnnuaaa | fuiida siiadudr | daduen 5101 /vithe | 5y
Tudedia

BOO1 20/3/2549 PO1 Pen 15 15
BOO1 20/3/2549 P03 Ruler 10 10
B002 25/3/2549 P02 Notebook 50 5
BOO3 25/3/2549 PO1 Pen 15 10
BOO3 25/3/2549 P02 Notebook 50 10
BO04 27/3/2549 P04 Eraser 15 5
BO04 27/3/2549 PO1 Pen 15 10




aradns Candidate Key

swandAnun || da UNFNA {g\sﬂsmjwju ) Tdsunsuian
4804234207 | | sudné N6 3120100755991 || asiaddns
4804234208 | | »naun T 3110211212005 || asiaddas
4804234210 | | »&auN uq i 3141901485662 || adindans
4804234211 | | audné Bausas 3120233125447 || Snanni1snauifiiieas
4804234215 | | avdn dunae 3155002551549 || Suannismauifiiieas
4804234219 | | ilazws faudud 3112251445345 || snann1snauiidinas
4804234222 | | »naun ALR[UAD) 3122234567657 || iieydd

4804234225 | | fiaun UARNAN 3122343231156 || iieyad
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nywnan(Primary Key)

» Candidate Key nwunzanazgnizanliinnuiinny

Primary key
» n1siaan Primary Key

tin Relation i Candidate Key snnndn 1 du lidanian
Candidate Key niaundnngauazgnizanldfonnianseinpge
wnngantlu Primary Key
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nyuwanan(Primary Key)
(sWdsan | Mas Souin sWalulsuele

BO03 44/3 a.a070 14 M35l 41000
BOO5 55/5 a.4ale aa7611 41000
BO07 16 a.TWwunse UuUaIAE 44000
B002 30 a.181903 auasusnd | 34000

¢004 }38/ 10 a.57UFNY | UATIURUN 43000
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nyuwanan(Primary Key)

J@ﬁ’awﬁfnmu N Aia UNANA sisitszan21u
1001 qudna 5nAT56 331000001012
1002 MU L3EIUUN 201000057113
1005 MU ugiie 271000057113

@01 ) qudna Bausan 350100042720

32



nyuwananPrimary Key)

h,immam Juvidia l('maaum °z"'1 dua 5701 /uue | U
Tuseaia

BOO1 20/3/2548 PO1 Pen 15 15
BOO1 20/3/2548 P03 Ruler 10 10
B002 25/3/2548 P02 Notebook 50 5
B0O03 25/3/2548 PO1 Pen 15 10
B0O03 25/3/2548 P02 Notebook 50 10
B004 27/3/2548 P04 Eraser 15 5
| B004 J'27/3/2548 I\POl y, Pen 15 10

_/
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arog1y Primary Key

sWalndnun || Aa UIUANA 1insuszanaau Tdsunsuian
4804234207 | | sudné N6 3120100755991 || asiaddns
4804234208 | | »naun T 3110211212005 || asiaddas
4804234210 | | »&auN uq i 3141901485662 || adindans
4804234211 | | audné Bausas 3120233125447 || Snanni1snauifiiieas
4804234215 | | avdn dunae 3155002551549 || Suannismauifiiieas
4804234219 | | ilazws faudud 3112251445345 || snann1snauiidinas
4804234222 | | »naun ALR[UAD) 3122234567657 || iieydd
4804234225 | | fiaun UARNAN 322343231153 Yeyad

y.

=

> P.rimary Key




nuuasiad(Alternate Key)

» Wudenizannuaruds(Candidate Key) nuwiaan
Lldgniaanliitu noyuanan(Primary Key)
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arag1y Primary Key uaz Alternate Key

{g\sﬂsw'nm ‘\

sWalndnun || Aa UNFNA Tdsunsuiain
4804234207 | | sudné N6 3120100755991 || asiaddns
4804234208 | | »naun T 3110211212005 || asiaddas
4804234210 | | »&auN uq i 3141901485662 || adindans
4804234211 | | audné Bausas 3120233125447 || Snanni1snauifiiieas
4804234215 | | avdn dunae 3155002551549 || Suannismauifiiieas
4804234219 | | ilazws faudud 3112251445345 || snann1snauiidinas
4804234222 | | »naun ALR[UAD) 3122234567657 || iieydd
4804234225 | | fiaun UARNAN 3122343231156 || iieyad

/ \ /

=

- P.rimary Key

Alternate Key




NIV (Composite Key)

» ludedGun A AEIF 19T Adszneufian wanuiddag
als“o/

11NN 1 wanyisted  ietlsyneuflufdiy 3
Qtymmm(Composite Key)
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nyuatin (composite key)

h,immam Juvidia ' svmdudn T Haduan 57A1 /1N | U
Tuseaia
BOO1 20/3/2548 PO1 Pen 15 15
BOO1 20/3/2548 P03 Ruler 10 10
B002 25/3/2548 P02 Notebook 50 5
B0O03 25/3/2548 PO1 Pen 15 10
B0O03 25/3/2548 P02 Notebook 50 10
B0O04 27/3/2548 P04 Eraser 15 5

| B004 J'27/3/2548 I\POl /Pen 15 10

_

_/
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arad1s Composite Key

!

sAn@ANEN ﬁa( UNHNA Xﬁ\sﬂsmjwju ) Tdsunsuian
4804234207 | ||sudné N6 3120100755991 || asiaddns
4804234208 | | hhaun BHUUN 3110211212005 || asiaddas
4804234210 | | hn&un uq 3141901485662 || adindans
4804234211 | | laudné Buusas 3120233125447 || Snanni1snauifiiieas
4804234215 | |[avan dunade 3155002551549 || Suannismauifiiieas
4804234219 | | Klazws faudud 3112251445345 || snann1snauiidinas
4804234222 | | bhaun AR UAp) 3122234567657 || iieydd
4804234225 | | Kiaun UAINAN 3122343231156 || iieyad

AN — A \ /

——

Pripnary Key Composite Key Alternate Key




nuuanan(Foreign Key)

) Af LL@W??ﬁwﬂmLL@W??ﬁqﬁwﬁﬂu?wﬁ/um%wﬁqiﬂﬁq

1
a A a‘alo

1 I = 2 o dl =
LANVFTAT AT ANENT 1T NEYLAAWINYBIDNTLATUNTNH
ANTHRANNUENL

) INBATINANNAUANUEILUIN AITLATL
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nywaven(Foreign Key)

a2
siasn | viag niIn saldsueiel
B0O03 44/3 a.an0mf | amyenil 41000
BO05 55/5 a.fin1el am5611l 41000
B007 16 a.Twunds | vuavana | 44000
B002 30 a.2g19n5 | auasnwsll | 34000
B004 88/10 a.572u &1 | uAss UM | 43000

Afguauan(Primary Key) nauuauan(Foreign Key)
WinI U !
sWawiine | da UINEANR | eI W | JuLAG wuiau | siiganan
SUD21 guang | dunae | famnns % | 1ea. 2516 30000 | BOO5
SNK37 LAy vavilszau | wilneu ey | 10 wa. 2519 12000 | B007
SNK14 @951 WMNANAE | AIndLKUN 9f | 24 fa. 2517 20000 | BOO7
SUB09 g3l | aofie Wiln91Y ol | 19 an. 2521 9000 | BOO2
SUD04 Uina | ARG KNAnN1T al | 3 nm. 2518 25000 | BO03
SNR41 LAauls | LAedszan | wifnanu ey | 13 dia. 2520 9000 | B004
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AWRULATDINTULIBAN (Foreign Key)
9 q ¥

1.
2.
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 AMUIULBILBNTIFLAN

ANNNTDNMUARNALANYIILNRALTaNInngn 1 Al

Anaed FK Tugadu utlsazfiastsnnglu noyuaduaa 109
an Faduniandniusiu

J I v o I 1 I = o/ dl 1 O Qll
LA luudnAaUAY NnAtentagualugiadunile Tdaniflug

v | a A % d@l dl % v 66 o
azpiasisngetlu FK vasansiadunilanduiugiu

1 v

a c | = 1 o
6

nundsznauilu FK - auagiu

1
Q/

o a dl o = a A
11ULa9 wanvistant nnvuaile CK ae95iadu 9l

v 1
o (%4 I

o o 6 o = = o 9 = o
ANNHANNUGAL FLATIIUL wgﬂmmiﬁmﬁﬂmmmum
199 FK



ATLINUGAVBY Foreign Key

4. Domain 289 uwanvisuny fnuusi FK fasidan
duaeniuAY Domain 2989 wanyisinyl i CK ae4

o/ 6 o/

= % a o
ThATY NANNUDN

a A

5. LANYi3] % Iutinmitu FK ldanitlugeads CK aag

= o o

TR

= o

6.7ty lamiwanas FK azgnizandn “Referencing
Relation”

Faduniudnaes CK nduwusiu FK tiuazizandn
“Referenced Relation” visa “Target Relation”
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ATLINLGAVBY Foreign Key

7. Twdula annnsnidlulivic Referenced Relation uas

Referencing Relation

8. Twdulac annnsaiannduiussioe FK Ausaduesls (Self-
Referencing)
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Primary key Alternate key Foreignl key

E_ UKLV W | YuLA Wuau | siigan2n
WARNNTT 1 am. 2516 30000
WINIU 10 we. 2519 12000
WINUIUNUN 24 dim. 2517 20000
WinIu 19 Aw. 2521 9000
WAMNT 3 nn. 2518 25000
WHNIIU 13 fia. 2520 9000

e 2 2 |22 2

Candidate key

siasm | iagj Fouia suialulsueiiel
44/3 a.aes0xd | apssil 41000
55/5 a.{ia e ama5611l 41000
16 a.Twunda | vuavane | 44000

30 a.xenvns | auanusidl | 34000
88/10 a.572u &1 | uasnu&un | 43000

4> Primary key
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Continued...



