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Database Management System
(DBMS)
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Database Management System

(DBMS)
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DBP ¢ DBA

Data Base Administrator (DBA) =
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Data Base Programmer (DBP) =
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Drawbacks of using file systems to store data:

Data redundancy and inconsistency
= Multiple file formats, duplication of information in different files
Ditticulty in accessing data
= Need to write a new program to carry out each new task
Data 1solation — multiple files and formats
Integrity problems
= Integrity constraints (e.g. account balance > 0) become part of program code
= Hard to add new constraints or change existing ones
Atomicity of updates
= Tailures may leave database in an inconsistent state with partial updates carried out

= E.g. transfer of funds from one account to another should either complete or not
happen at all

Concurrent access by multiple users
= Concurrent accessed needed for performance

m Uncontrolled concurrent accesses can lead to inconsistencies
E.g. two people reading a balance and updating it at the same time

Security problems
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type customer = record
name : string;
Street : string;
city : integer;
end;
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oL s 4l olojl gla esls (o Stus 5 o s gl p Sl (gl I

e

2 OQL Wb 0L 5l slgdse 5 sl ad olime gl
ol

14




e 1 9 S g

S AL o 2l@lles 5l (6l 4c sazs (transaction) AS15 S W
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account-number | branch-name | balance
A-101 Downtown 500
A-102 Perryridge 400
A-201 Brighton 900
A-215 Mianus 700
A-217 Brighton /750
A-222 Redwood 700
A-305 Round Hill 350
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Sl ot sb Lol

(Domain) awls =

Lg‘d&g.o.?u ‘LS"oL’) )L:.: )‘ | (attribute) - US’°”‘° ).:OLO.A )‘ Lg‘d.cg..o.?u
QS e ade ol 5l cde SO o L SO aS polde 5l ]

(Relation) akyl, =

DlxszD3><... Cﬁj’.’:’)Ugfb}" 6‘“9’“’.“’)?.}}‘ S Q)L.cRdJa.g‘)
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(Tuple) kG =
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Sl ot sb Lol

m BExample: 1f
customer-name = {Jones, Smith, Curry, Lindsay}
customer-street = {Main, North, Park}
customer-city = {Harrison, Rye, Pittsfield }

Then r={ (Jones, Main, Harrison),
(Smith, North, Rye),
(Curry, North, Rye),
(Lindsay, Park, Pittsfield)}

1s a relation over customer-name X customer-street X customer-city
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Attribute Types
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Relation Schema

m A, A, ..., A, are attributes
m R=(A, A, ..., A)) 1s a relation schema
EB.g.  Customer-schema =
(customer-name, customer-street, customer-city)
m /(R) 1s a relation on the relation schema R

BE.g. customer (Customer-schema)
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attributes

,M(or columns)

customer-name | customer-street | customer-city
Jones Main Harrison
Smith North Rye
Curry North Rye
Lindsay Park Pittsfield

A tuples

(or rows)

customer
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account-number

branch-name | balance

A-101
A-215
A-102
A-305
A-201
A-222
A-217

Downtown 500
Mianus 700
Perryridge 400
Round Hill 350
Brighton 900
Redwood 700
Brighton 750
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account :  stores information about accounts
depositor : stores information about which customer
owns which account
customer : stores information about customers

il ddaly 6 b oSl plas (55 o3
bank(account-number, balance, customer-name, ..)
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26




customer-name

customer-street

customer-city

Adams
Brooks
Curry
Glenn
Green
Hayes
Johnson
Jones
Lindsay
Smith
Turner
Williams

Spring
Senator
North
Sand Hill
Walnut
Main
Alma
Main
Park
North
Putnam
Nassau

Pittsfield
Brooklyn
Rye
Woodside
Stamford
Harrison
Palo Alto
Harrison
Pittsfield
Rye
Stamford
Princeton
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customer-name

account-number

Hayes
Johnson
Johnson
Jones
Lindsay
Smith
Turner

A-102
A-101
A-201
A-217
A-222
A-215
A-305
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Super Key) ols
(Candidate Key) suuils oS
Primary Key) Lol oS
(Alternate Key) ,So oS
(Foreign Key) =, oS
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(Super Key) oS ol =
Aol ablas LSS lade LU 9o e jo oS dhaly Slas  olul 51 oS 5 o
Example: {customer-name, customer-street} and
{customer-name}
are both superkeys of Customer, if no two customers can possibly have the

same name.
(Candidate Key) ag&lS o lS =
alsl; Wil oS il alllo 1) 5 Caols 9o oS dlal, lgie dcgammo lacgazmo p) o

w‘

ooile (b asgome 5 S Bl | angezme 5l polic 5| (S S i 5 alS

sl alasly olo SK. dcgazmo 55 CK. 2 Lol cns CK. Logy SK. o 1255 W

30




YWy

L 4 2

(Primary Key) Lol o ls =
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select
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set difference
Cartesian product
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Select JShos

Gp(i”) 18 Cedle

.J‘}j’ ‘50 on.:.AU JL}w\ oJ\\J'fP
1y gy Gl 0L ;'Qij*:”

o,(f) = {¢| t € rand p(?)}

L5»/\(31’1(1),\/(OI’),_I(1'10t> boMJAAZoLSLA cu.sj.a JALJ: Lg‘ OJ\J'ggL.M}-)J ‘_;Sj,afpdsu_il}
Al

DS G ad 50,
<attribute> or <constant> op <attribute>
where gp is one of: =, #, > 2. <. <
Select ;| gl @ g5

O branch-name= “Perryridge ”(d cconni, )
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Select Operation — Example

bﬁﬁ&u%‘u%dﬁ{‘}°m JL«‘*‘J‘}J&: LSLAJ.E,« 6‘9)},(5]@*;
Al dal g 65551 g, Jode 53 Sl atils | edd jaseis

m Relationr
A| B | C|D

1|7
S5 | 7
12| 3
23|10

™ ™ R R
D™ ™ R

.GA=B"D>5(r) Alslclo

1|7

Q
K
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Project o

H A1,A2,...,Ak(r)

LS‘)‘K C_’,ww ]

slese Gl b Lol soga kLl gldaly) s> m
Ll ey S ol S S

account 31 branch-name &so Si> :Jli B

Hawomz‘_nﬂmber, balance <d ceonn ZL)
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Project Operation — Example

Sl s oy 11 Ses =

. A B |C V| oas -

m Relation r Ly AT J.L"’f‘ JJJ‘?
4 11011 R LSLGJJML@JMQ*:?{
DA e ok sl el

a |20 |1
JAad

5 13011

B | 402

HA’C (V) A |C A |C

™™™ QR
N = 2 =
o)
N
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ELi ydos

rUs 8 e
“——‘2-.’.;"3 ]
rUs=1{t|terorte s}

LLrUs gl m

(same arity) kil ails JlsS slgws sl Lbis 57

AL (compatible) 850 WL abaly 95 51 bles slgiw
oJ.':J,:; f\jlﬂ)\;\fobﬁwﬂ v&‘ L@.}QMAASJL’;O O
(depositor) O |1

(borrower)

Hcmz‘nwer—ﬂawe custoner-nanie
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Union Operation — Example

m Relations 7 s: | A | B A | B
a | 1 a | 2
a | 2 p| 3
g |1 S
r
A | B
m rus: o | 1
a | 2
p| 1
g | 3
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Set Difference oShos

r—s i gli&e =
— 5 .
r—s ={t| terandt ¢ s}

39 Jlas! S5l s daly cyole LU Ko pl m
(same arity) Ll asly LS lgis slis LLs 57

AL (compatible) 850 WL abaly 95 51 bles slgiw
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Set Difference Operation — Example

m Relationsr, 0 | 4 | g Al B
a | 1 a | 2
a | 2 p| 3
g1 S
p
m s -sS
A | B
a | 1
g1

40




Cartesian-Product yShos

rx s 8 ce
a5 W
rxs=1{tqg | t€ randgqg € s}
®R5=0) 15L lime slgzio 5(S) 5 1(R) S AS (55
sy olizad b S5 5ty 22 e 5(S) 5 £(R) 51 m
Sy o o3l 7 Slas 51 S 2o slgzio 5l Y gane
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Cartesian-Product Operation-
Example

B Relations r; s:

M rxs:

o

D

m

K

i)

<X ™ ™® R

10
10
20
10

ST OO QO

S

>

vy

O
o)

m

RIIIRKR KR KRR

NNNDN_AAAaa

10
10
20
10
10
10
20
10

RN

T TOU OV T O O

ASLF’LQ) JJ“}AJ‘ ng-f)'}
<l 05,5 s Gl
3L dsder Gl A 4
Sas BB) m.&b auls

V.:.:s\j} o5l
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b Jhos o

J;Jb;i‘).{.‘.q&u.i.lqvﬁsjs‘)‘onM‘b“)gbLﬁd‘jgLs,o.
Op=c(r X9 :Jio m

A|B|C|D|E FX o om
a| 1| a|10| a
al| 1|4 |10]| a
al| 1| 20| b
a| 1|y |10]| b
Bl 2| a|10] a
gl 2| |10 a
p| 2| 20| b
g1 2] 1101 b
A|B|C|D|E GA:QV % 5) -
a | 1| a|10]| a
B |2 |10 a
B 2| 820 b 4




(Rename) ol 59 Shos

o‘)[?-‘é“\.bbjé-ub GL‘"‘L’CL}'J‘LS‘J"U"JLgﬁ‘)‘ﬁ‘d‘)‘*‘bé‘fl"‘b
J\Abdo
s ool ol G S G baaly SO gl 6l b

Jlse
p .. (E)
e 3L il pae N slus B gl daly o o jle S

X(Aq,A, (F)

u"J'.’AﬂAZ)'“' A MML’ (‘L’j«-«-’-’ quch<=bbbEuJL§‘\.‘>w
Xls S
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NV S TS RUSPW IRV PRT-SISUT e Jle Ol pny

branch (branch-name, branch-city, assets)

doed (drd ol idns 145 0 dyloyus)

customer (customer-name, customer-street, customer-city)
St (5 pdeo ol o piico HULS (g ptico 4g)

account (account-number, branch-name, balance)
o (o o)lod e ol j)5)

loan (loan-number, branch-name, amount)

Pl (s oplod s pleply fic0)

depositor (customer-name, account-number)
S 00 s (L6 piiio pl sl 0,lai3)

borrower (customer-name, loan-number)

0 55 ply (5 5t b plg o lo)
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QJM b e OK..{L.:: L@.SL'Z.A Jj.la UMJ:AUjSLS‘f LQJ.&BA.M:‘ C)‘.’.‘)J“A =

(‘*‘3;)}@ 02 R

brch (BN, bcity, assets)

dnd (drd ol it gl o iloyun)

cust (CN, cstreet, ccity)

ko (sideo ol a5 o UL (gyidio 43)
accu (AN, BN, balance)

clax (Claz o)lods el ol j15)

loan (LN, BN, amount)

Pl (ol oylasd it o aply i)

dep (CN, AN)

)Lifoaﬂ (s pido fob' colus> 0)[4.4,3)

borr (CN, LN)

odJ):S P‘S (8 yin r:l.? cﬁ‘s o)l.o.&'})
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Q908 b 9> 9 v

LS Iy L BV VL slesls pls m
O amount > 1200 (l0@n)
LS Iy LSV GVl pls ,a sl gl osles

1 n (Samount > 1200 (l0@N))
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4900 S 92> g v
sl asls SOL
[1op (borr) U Ty (dep)
.mpc\.w\;gu&vﬁjf\jrﬁﬁmuﬁb@gpful

[1op (borr) N Iy (dep)
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Q908 b 9> 9 v

Perryridge axd 311, goly a5 oS s |y S 2l (»l.q.} <=L3 m
.J..a‘)‘.)

[en (GBN=“Perryridge”(Gborr.LN = Joan.LN{(POIT X loan)))

AL ,ls Perryridge axd 511, soly &S S oo 1, 5L 2l fL;l
Al SOL gl and o 1 ol s

llen (OBn = “Perryridge” (Cborr.LN = loan.LN(POTT X l0an))) —T1cp(dep)
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Q908 b 9> 9 v

Perryridge axd 311, goly a5 oS s |y S 2l quJ (’U m
.J.;‘)‘J

e Query 1
[on(osn = “Perryridge” { Oborr.LN = loan.LN(POIT X l0an)))

e Query?2

[1en(Sioan.LN = borr.LN((OBN = “Perryridge’(I0an)) X borr))
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S o by ol 515 o SHL

S U Ssd Uy accn dal, m

Hpatance(@ccu) - Haccu patance (Saccu.balance < d.balance (86U X py (accu)))
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Set intersection
Natural join
Division

Assignment
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(Set-Intersection) 1 gl Shos

rO s i) .
e x5 W
rOs={t|terandze s}
S o
ALols Sl slgdws Slaai s 57
Lied S5l s 57 leio
rONSs=r-(r-5) a=y 0
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Set-Intersection Operation -

Example
m Relation 7, s N
a | 1
o
B | 1
r
mroys o | =

™

W N
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(Natural-Join) (b Mgn $Shos

rXs g lieNe =
ML@Sthgszu;;@&u@bsjr [ |
el odal ey 3 b 1S wsl s RUS Glas s gl daly s oK1 m
PR PR D AR D A Cr S R
Lol ams s ly 7 LU il b RN S Glio 51 S, s SLS sl 7, 57, S
S
MLM\J?’JJlLrQ\}&M‘)JLA&.)\J}JlL.
MLM‘JJJJZJQ\}&M‘)L;L&.)‘&OZ_.
= Fxample:
R=A, B G D)
S =(E, B, D)
Result schema = (A, B, ¢, D, E)
r X s 1s defined as:

Hr.A, r.B, rnC, r.D, s.E (Gr.B =3B rD=3sD (r %))
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Natural Join Operation — Example

m Relations 1, s:

m rXs




(Division) g ySlos

r+s5 gl m
450.3.L>-ML@S}R&WJJ%;M&LA@‘)J‘}V.
R=(Ay, ... A By, ...,B)

S=(By, ... B)

.ML.LS»R—SZ <Al> >A/7¢> Sleds 5 glaal ) r+5 4 =

res=4t | tellgs)AVues(tner))

S




Division Operation — Example

W Relations r, s:

™™ =™ M m

,1»/

> 2%

>
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Example

1v1S101

Another D

W Relations r, s:

T~

©® ©CO OO0 © o o0

N

N

S N U NN

@®

C © @ O©® @ @O© © ©

N

A/ B|C|D|E

SEESERSEESESEE N

r—+S.
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g =7 = 5Aas 3
LS odsl g g x ST raS il @l daly cp S 55 q e
sy o gl aly sla Shes o5 55 iy o m
das 5 38 SR sl aal, 1, s(S) 5 (R

r+s=1lg o () -llg s (Al @) x9) —1g 5 50)
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(assighment) wlwd! Slos

("‘h‘f“)"ﬁ‘.‘:’. Lgu?jwﬁusﬁutyé\f b wuob((—)uw‘ﬁ&o [

Pl e o P sl el Bl ) x5
el 516w ™

Al s s g 4o Olgim OF e S T o Sole Ll 5o @
e o3l 5 g gl abaly gl e sl ol s L Ol

m FExample: Write 7+ sas

templ < L ¢ (7)

temp2 < |l g ((templ x 5) = g5 ()

result = templ — temp?2
LS o g Sl = o G e 53 ¢ Csl) e Sl 4
.in' oslaiu! LSJ"*" CJ‘)LJ* BE ”z."o el 0.S
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Q908 b 9> 9 v

VAT

[1op (borr) N Iy (dep)

s Ol b el yan L1 SSL 11 ol 45 Syt ol m

1_[CN, LN, amount (bOI"I" X lOCln)
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Q908 b 9> 9 v

aad ol S Pl S US|y SL i dea @
L, “Uptown” 5 “Downtown’ gla

eQuery 1

[ en(O Bn="Downtown’(dEP 1 a@ccu)) N Ien(O pn= uptown’(dEPO Xaccu))

e Query 2

[on, e (dep | accu) + prempany ((Downtown’), (‘Uptown)})
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Q908 b 9> 9 v

MJJS&LAWMJJAS%SU%\)&L&MI
.J..;)\J b LS:LW}- M\j cchOOleﬂ ¢

Lcn, gy (dep i accu) + 1y (S gty = “Brookiyn (Prch))
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A3l o g S Ay > S JKhos

(Generalized Projection) «sl o2 pProject Ss =
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Generalized Projection

oxlitul (gl o Slewls gl Sas 4 03ls o3I L |, project Sles
Aas e dxw g Projection Cudd s

Moo 1 (E)

RETRP N PN

Lol 5l e s 5 I8 Sl Sl le B F,, oL B 51 K a
A LS s LS B s | aredit-info(CN, limit, credit-balance) aday)
LS 77 BlP o pdem e

HCZ\T, limit — credit-balance ( credit-i ”fo)
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Aggregate Functions and Operations

del SC g wjf $3309 Olge a |y (g molis (Aggregation function) e C\j.? u
A S e s 2 Ol a

avg: average value

min: minimum value
max: maximum value
sum: sum of values
count: number of values

Lg\«b%\)ﬁjswﬁ.«o N

G,,G,,....G, ‘91:1 (4)),Fy(Ay).....F,(A,) (E)

A3l o g) e o)l o, B

u.o)v?'.go.bu’;w‘ Sk °ﬁﬁ6‘fﬁ‘?@6wbwgﬁ.wwcla GZ"') Gn
(il Jb= il

Al e e 1 K LEGIS,
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Aggregate Operation — Example

m Relation r;

>
Wy
O

=™ ™ [ R
™ ™ ™ R
w

- gsum(c) (I’) sum-C

27
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Aggregate Operation — Example

m Relation acen grouped by BIN:

BN AN balance
Perryridge A-102 400
Perryridge A-201 900
Brighton A-217 750
Brighton A-215 750
Redwood A-222 700

BN Y sum(balance) (LZCCM)
BN balance
Perryridge 1300
Brighton 1500
Redwood 700

69




o> Qg

3,5 esladl ol & <~U 031> (gl oL S Jhee 5l 0l g5 L
aggregate operation )'\ u.:.ou O\j.'& a b u"t’ Jfb Lo ‘u’:"\) LS‘J-.’
.V.:Ab T ojl.?-‘

BNY sum(balance) as sum-balance (CZCCM)
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Null Values

mll G oS (sl ails g palae 5 lgis & sl Ll el (S
g O g L v
S sy S AS e Ol 1y ol b S e Ol 1y jasinl lade nud/ ®
DU enull N sy s Sy null S Sy Sole aans W
'wgf&j’ﬁri’;d@:ﬁ°u‘°5‘¢§°b@&“’?'@‘ﬁs r
By okils S 5 s 2w Ol e wntl] Bl g o AL e gl s
'(":'*Sgs‘éwuisQL fj-é-‘l‘}‘ nill 3\is s, 55 5 53 bs
3597 0 polie ple aleanull Ui o5 S 5 duplicate elimination ¢l ,, =
Kl aS Led o opnull o5 50sd
Al o osline S Lnull a wS 55 lglis
=S o 650 2 SQL S Sole w0 ol ply il oo (ool el 55 o
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Null Values

Kls S oy unknown oy wys sl das nutl] p3\lis b auslis ®
A>=5 L 55 dal s ol o not (A<E) e 3 58 os\asul unknown s\ false S|

kS e oslanal unknown ey \dis 5 L5550 as e @

OR: (unknown ot true) = true,
(unknown ot false) = unknown
(unknown ot unknown) = unknown
AND:  (true and unknown) = unknown,
(false and unknown) = false,

(unknown and unknown) = unknown
NOT: (not unknown) = unknown

unknown & P o)1 S 555 o oLl true « “Pis unknown” & le SQL s

XS sl unknown « O1 S\ 54l e S false o) s select o )5S amzi M
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0319 oL gt

ﬂ) LSLAJKLQ& )\ s 3lai ] L> s U‘g"w 6303 oK.iLi Q\{wa O

Deletion
Insertion

Updating

L goeey
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(Deletion) bé>

ol Gl L ASl e g g e B9 e Dl Sl o W
Codom 0313 oL 311 LT L) @ Ll il sl s oS
xS
JJS“—QJ"'MB'LSWL;";’
355 o Olo ) Do gl dal) s i
r<—r—E

LSl daly G s g S E el SSras Ll
el
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Sa> b Jlo

LS Gl | Perryridge axd glolas 4 by o glas, S, a)s =
aCcu <— accu — G g\ = “Perryridge” (accu)

ol Iy sl e 00 B0 ole Ll e a5 gl s plas @ by o glas, S, m
loan <« loan — G gmount >0 and amount < 50 (loan)

S Gd |y Needham g s Cg\j sla axd 3 s ool (:LQJ o

r1 <= O peity = “Needham” (@ccu X brch)

r,< Ly, AN, balance (M)
F3 < H CN, AN (r2 X dep)
accu < accu — r2

dep < dep —r;
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Insertion

Lo adasly SO ynenls U5 S syls gl
S o e 055 5l ¢l 1 kL
b 3ls dl aS A3l o ALl Ol et S e $ o 257 5
35l oo Olo 3 Oy g Insertion gl aaly > 5o @
r<— r U E
LSl gl ey s ool SOE 5 dal, S o
A{Jﬁj\jjwwésﬁwfba\g;)%\@&lj&&:;;)b =
oslaal LU & Jels (constant relation ) <ol adaly, G 51 E gl
Ly

Lad
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Insertion glgdbw

5,5 1, $V Y+ (Perryridge axi ;3 A-937 Cl> ;s Smith .S P s S|y Sledbl
S 35l 6505 ol_<.il.3 3

accu < accu U {(“Perryridge”, A-973, 1200)}
dep « dep U {(“Smith”, A-973)}

A s eplr Olge 4 LBV s Ol S Perryridge amd s ols O 2t ples g1y M
jé)b)b%buu}o)wu‘f&mbf‘jOJL@]g;

ry < (GBN= ‘Perryridge” (borrM Ioan))
accu < accu U gy (n 200 (1)
dep < dep U [y 1y (r1)
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.Jj.fb s s slai ] )}El,o L)‘i\ LS‘f 4:29\4“ MpijCCtJQ&G

r<—H171,F2,...,17i (7)
LSS St I 0

L s sddupdate ol 7 o Sler el 7 Cio
j%@hbﬁﬁ@&&)@&lﬂﬁl{owupdate ij‘
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Update slgdbw

Aeps il 7.0 Olsee a0 Lagl 5 plas (2ol sl eslazal b1y s g ol

accu < I1 an N patance * 1.05 (@ccu)

ads (Sl 53 gm Ao3 VBV (VLS5 L lpls ples 6l W
.J?.;SJJ“)JJMMJJOL@%LM}

accu <— 11 an By paiance * 1.06 (O barance > 10000 (ACCU))
N HAN, BN, balance *1.05 (Obalance < 10000 (@CCU))
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SQL

Structed Query Language




Domain Types in SQL

char(n). Fixed length character string, with user-specified length 7.

varchar(n). Variable length character strings, with user-specified maximum
length 7.

int. Integer (a finite subset of the integers that 1s machine-dependent).
smallint. Small integer (a machine-dependent subset of the integer domain
type).

numeric(p,d). Fixed point number, with user-specified precision of p digits,
with 7 digits to the right of decimal point.

real, double precision. Floating point and double-precision floating point
numbers, with machine-dependent precision.

float(n). Floating point number, with user-specified precision of at least #
digits.

Null values are allowed 1n all the domain types. Declaring an attribute to be
not null prohibits null values for that attribute.
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Domain Types in SQL

date: Dates, containing a (4 digit) year, month and date
Example: date 2005-7-27
time: Time of day, in hours, minutes and seconds.
Example: time ‘09:00:30’ time ‘09:00:30.75
timestamp: date plus time of day
Example: timestamp ‘2005-7-27 09:00:30.75
interval: period of time
Example: interval ‘1’ day
Subtracting a date/time/timestamp value from another gives an interval value
Interval values can be added to date/time/timestamp values
Can extract values of individual fields from date/time/timestamp

= Example: extract (year from r.starttime)

Can cast string types to date/time/timestamp
=  Example: cast <string-valued-expression> as date
=  Example: cast <string-valued-expression> as time
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oo W) o2 §gawd

59 o o3kl Create Domain jgus 3l anls o 25 gl ®
Create Domain domain_name datatype

[default-definition]
[domain-constraint-definition-list]

e lA2e O3 S ezl gl _wau.oéjlﬁ;-\u\ s g oS Detault
Jyu.co;w\ Ll po-rr

o s gl Jlasl i 4 ool g lal O i ¢ 4SS constraints
Il
Create Domain Degree Char(3) Default "??7'

Constraints Valid_Degrees
Check Value in ('bs','ms','doc','??7?")
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Drop Domain domain-name option

Dgwd el 53 3 S Bl 1y el i a8 s Ol e ygtws I L W
. Ll Restrictl, 3 Cascadec|,le 31 G Llg  .0ption
m CASCADE

Automatically drop objects that depend on the domain (such
as table columns).

m RESTRICT

Refuse to drop the domain if there are any dependent
objects. This is the default.
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D30 o oslinal [ grws cpl 51 (Jads) aaly 05 S sl 5, SQL 5w

Craete Table table name
{ (ColumnName DataType[Not Null][Unique]
[Default defayltOption][Check (search condition)]],...]) }
[Primary Key (list of Columns),]
{[Unique (listOfColumns)][,...]}
{[Foreign Key (listOfF oreignKeyColumns)
Refrences ParentTableName [(ListOfCondidateColumns)],
[match {partial | full}]
[on update RefrentialAction]
[on delete RefrentialAction]][,...]}
{[Check (SearchCondition)][,...]}
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Create Table yguwd Jbo

create table customer

(customer-name char(20),
customer-street char(30),
customer-city char(30),

primary key (customer-name))

create table branch
(branch-name char(15),
branch-city char(30),
assets integer,
primary key (branch-name),

check (assets >=0))
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Create Table yomwd Jbo

create table account
(account-number  char(10),
branch-name char(15),
balance integer,
primary key (account-number),
foreign key (branch-name) references branch,

check (balance >=0))

create table depositor
(customer-name char(20),
account-number char(10),
primary key (customer-name, account-number),
foreign key (account-number) references account,
foreign key (customer-name) references customer)
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Jgu> ki g S

drop table =
6 LS U‘m J‘gJ.?- ColedMs fw dl'Op table D gD
LS T > 63ls oKiLg: )\ b

DROP TABLE table name
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Jgu> ki g S

alter table =

Jsdr ol s
Jsdr pb o5 (sl alter table NS |5 =
m ALTER TABLE table name
RENAME TO new_table name;
Jle Ol e 4 N
m ALTER TABLE customer
RENAME TO tbl_cust;
Jsder a0 O 5w 035381
sl € 05w S 00538 sl Sl
m ALTER TABLE table _name
ADD column_name column-definition;
Jls Ol e 4 W
m ALTER TABLE customer
ADD bdate date;
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Jgu> ki g S

alter table =
s 4 O g2 02453
Jodor @0 O g L 02538l p 5> LI @
m ALTER TABLE table name

= ADD ( column_1 column-definition,
N column_2 column-definition,
o
N column_n column_definition );
Jle O e 4 N

m AL TER TABLE customer

= ADD ( bdate date,
N description varchar(60));

90




Jgu> ki g S

alter table =

Q5
m ALTER TABLE table _name
MODIFY column_name column_type;
L
m ALTER TABLE table _name
= MODIFY ( column_1 column_type,
o column_2 column_ type,
O
N column_n column_type );
Jls

m AL TER TABLE customer

= MODIFY ( customer_name varchar(30) not null,
O customer_city  varchar(25) o
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Jgu> ki g S

alter table =

O g B>
ALTER TABLE table_name
DROP COLUMN column_name;
Jls
ALTER TABLE customer
DROP COLUMN customer._city;
Ogis pl oot
ALTER TABLE table_name
RENAME COLUMN old_name to new_name;
Jls

ALTER TABLE customer
RENAME COLUMN customer_name to CN;
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Jgu> ki g S

ALTER TABLE TableNamel
ADD | ALTER [COLUMN] FieldNamel - Or -
Field Type [(nFieldWidth [, nPrecision])] ALTER TABLE TableNamel
[NULL | NOT NULL] [DROP [COLUMN] FieldName3]
[CHECK IExpression] [ERROR cMessageText1]] [SET CHECK IExpression3 [ERROR cMessageText3]]
[DEFAULT eExpression]] [DROP CHECK]
[PRIMARY KEY | UNIQUE] [ADD PRIMARY KEY eExpression3 TAG TagName2]
[REFERENCES TableName2 [TAG TagNamel]] [DROP PRIMARY KEY]
_ OEOCPTRANS] [ADD UNIQUE cExpression4 [TAG TagName3]]

[DROP UNIQUE TAG TagName4|
[ADD FOREIGN KEY [eExpression5] TAG TagName4
REFERENCES TableName2 [TAG TagName5]]

ALTER TABLE TableNamel
ALTER [COLUMN] FieldName2
[NULL | NOT NULL]

[SET DEFAULT eExptession2] [DROP FOREIGN KEY TAG TagName6 [SAVE]]
[SET CHECK IExpression2 [ERROR cMessageText2]] [RENAME COLUMN FieldName4 TO FieldName5]
[DROP DEFAULT] [NOVALIDATE]

[DROP CHECK]

93




Select yomwd jLolw

Lol 1y 55 p AOQL hsad lagr 5 oy ®
select A,, A,, ..., A,

from r, 7, ..., 7,
where P

Sliw okas OLES L A,

e, oins oL

Lol o b i)l S P
AL e gl il s oole SO ol g e ool B
AL e el SO glalaly g e G B

HAI,AZ,...,An (Op(1r X1y %...XT1,))
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Select g

Aol dal g g e ol 534S ASL o Slis sdiS et select i
gl dal, ;> project Sae dilea

select BN
from /oan

S dale oy O sle o1 Usles (¢ aal )y ges
I, (loan)

BV L;o.: fb DL b B JSS\‘)LS o‘}Le-‘ SQL Z‘L?-j.!“
branch-name < ls ¢l> « branch_name & le 31 g3l osls flia Jie Ol gie 4
S oslaul

Sl e Sop 5 S S By Sl 4 el SQL (gleals taz
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(40191) Select J’w.

J.QJLﬁ.Aj}j quﬂ @lﬁb)b b L;)\J_{Sﬂ;l}.» o)\}-‘SQL
55 oslawal Select
J.:.SL_QJ.>- \)uj\ﬁjc%j\%loan 4.1:;3‘))3 ‘)Lﬁw(:w (aL’
select distinct BN
from loan
select all BN
from loan
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(40191) Select J’w.

ﬁwW\JwaSCICCtUZ@JJJm&
select *
from loan
slelles 5l a8 Wil Slal=e Oljle lola Wl e select i
T JL«P‘ Jil.? &L@L’MH@UJ{.J&G LSJJJ{AS‘M{{/}‘* —

*”

W
ST R
oo Voo s &S amount gL 4 loan JSles 1y (g adal

..bj.w
select LN, BN, amount * 100
from loan

i




Ll e oS Wil o b b sdiS asie where s W
&l daly > jaselect Shae dilea il ails

Perryridge axd 3l S L.@.A‘j oslod pled 03 S 1y (gl o
A3l e SV 1z LT Ol 5 ol el S

select LN

from Joan
where BN = Perryridge’ and amount > 1200

9 OFr and L;aa.w LSLGJL,QS‘ )‘ sl Ls J.s‘js R @L’I;
L S5 Sden L o0t
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(aotot) Where (s

il e between g avslis Sas Jols yioeen SQL =
LT Oljee 48 S g 1y algels pled osla e Ol gie 4,
.ML{&AS;\""' j$°g~~~~ wu

*" 0

select LN

from /oan
where amount between 90000 and 100000

eg)




from s

Aol g 5 o 3 38l el L pls daly o from i m
LS o Jos gl s 0 s Sles diles
borrxloan - 5,8 o alol= Jl ®
select *
from borr, loan
4SS Ty |y 5L mde plad ply Olpe 5 ol oplad (6 i ol :Ji W
Al acsls Perryridge asxd 511, ol

select CN, borr.LN, amount

from borr, loan
where borr.LN =loan.LN and
BN = ‘Perryridge’
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(The Rename Operation) ob 58 ldos

Slas 5 s daly LU S5 o3l as a5l eslansd LSQL =
NUSSRE
old-name as new-name
S g 15 0L 2ie s pls Olsn 5 ol o slad (5 2kn ol
s ol 8 loan-number O g ¢l 1, loan-id el
select CN, borr.LN as loan-id, amount

from borr, loan
where borr.LN = loan.LN
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(The Rename Operation) ob 58 ldos

3,13 34 9a8 AS ) obu.’.}»‘\.gff()mdér_gjb J gl A= fbﬁﬁ O
&‘w)‘bd»‘jds.)ﬁj\.lﬁ L;:QJI.&A fwé‘ﬁ‘J¢‘jo)LwijfU []
Ll ansls

select CN, T.LN, S.amount

from borras T, loan as S
where T.LN =S.LN

C%\)LSLAWJ\&M quﬁs,\ﬁsuﬁ\,&uwfwfu O
Ll asls Brooklen s

select distinct 7.BN

from brchas T, brchas S
where T.assets > S.assets and S.bcity = Brooklyn’

and T.bcity<>'Brooklyn’
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25 like” Sas ail o 818 gla axdy anslis gl gl axsy sla Ses Juls SQL
RESUV P W —ts ool S1S sleslaal b aS AS e eslaxal |
percent (%). The % character matches any substring.
underscore (). The _ character matches any character.
AL sl | “Main” a5 olabls el as s gy 1y 5Ll plad ol
select customer-name

from customer .
where customer-street like ‘%Main%’

m Match the name “Main%”
like ‘Main\%’ escape ‘\'
sle ol sy e Ses 31 o gz sl SQL
concatenation (using “| |”)
converting from upper to lower case (and vice versa)
finding string length, extracting substrings, etc.
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Ll pwlod (53w i w0

4 JJ)‘J Perryridge w )‘ Lﬁ"‘j aS L;’L.’.j:'":““ fL’ g_,ﬁjo CMM.«) =

Ll S > 5

select distinct CN

from borr, loan

where borr.LN = loan.LN and

BN = ‘Perryridge’
order by CN
S5l plyascl Jsy s ¢lplydesc o San e
fﬁwdbéswgﬁﬁj crgfwﬁxjw,ag\ﬁdsw
AL

Example: order by CN desc
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S! 45 900 b oo

Sy » €xept sintersect UNION | 4 yorms s Ko ®
daly ;or U, M), — Gl Shae doles 5 L9 o Jles! gla dail
LSl e

du_é.b L LSS Sl Sy YU Gl S 51K 2
union all Jstee &1, 52 51 sl S5 pled 0ils S (gl oS
S eslanu] except all s intersect all

Wcﬁbobw‘éw‘ ‘)J‘)Lgnjr).bjt{m&:b%;supjﬁ.
m + ntimes in runion all s

min(m,n) times in r intersect all s
max(0, m — n) times in r except all s
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S! 45 900 b oo

= Find all customers who have a loan, an account, or both:

(select CN from dep)
union
(select CN from borr)

®m Find all customers who have both a loan and an account.

(select CN from dep)
intersect
(select CN from borr)

® Find all customers who have an account but no loan.
(select CN from dep)

except
(select CN from borr)
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o> dlgd

avg: average value

min: minimum value
max: maximum value
sum: sum of values
count: number of values

J.«J\Jjgdofbé‘)‘m‘)
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o> dlgd

® Find the average account balance at the Perryridge branch.

select avg (balance)
from accu
where BN = ‘Perryridge’

® Find the number of tuples in the customer relation.

select count ()
from cust

® Find the number of depositors in the bank.

select count (distinct CN)
from dep
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group by — %> &9

Z%SMBDOWJA)J‘)LAJ‘KOJWJ‘M.

select BN, count (distinct CN)
from dep, accu
where dep.AN = accu.AN
group by BN

select >, ;3 J%pi«}group by jisw Clis a4 m
.bj.«.:: ob‘)‘)-"
sl bbb iy o5 8 Sliv 5l b Sl ian

..«\.:j.d oJ)qux,o&.-
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having e — %> &g

S ot B sleb 515 0ke o oS g 1 ols an plas ol m

select BN, avg (balance)
from accu
group by BN
having avg (balance) > 1200

3358 o dlesllay 3 oy IKS 5l ae having s ojle 1K m
.Jﬁwdu&‘uo‘g; uAJJ&l)‘JﬁWhCICJ’;}uC)JL&
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null g K P

s Ml oS (aib ails 5 Glgis gl pnull olas U 2 s el (See m
D g

J)‘JJJ‘}}})\JLO‘KSMJL}JQL&JQch@WL}J‘J.&AOMWNUH [ |

0 5 odlitul alis 05,8 S gl s Ll sisnull o)l S =
ML} amount LS‘f nuﬂ J\J.E.A LS\J‘J loan ‘dﬂab PR 45.)\.:5‘.)‘.:{ b &L@A‘j o)w fL«S JL:A

select LN
from /oan
where amount is null

Example: 5 + null returns null
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g.edau dw @h.w gnull ﬁélﬁo

35 5 o g |y unknown \dis null b anslis ™
Example: 5 < null or null <> null or null = null
LS e eslesl unknown ws S5l 5l pE5 aw Gl ®
OR: (unknown ot true) = true, (unknown ot false) = unknown

(unknown ot unknown) = unknown

AND: (true and unknown) = unknown,  (false and unknown) = false,
(unknown and unknown) = unknown

NOT: (not unknown) = unknown

“P is unknown” evaluates to true if predicate P evaluates to #nknown

3 g &g;)\unknowngﬁ\sﬁ&»gl:false &‘j;gwhereﬁq“?%ﬁ -
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(ST @‘33 [ null )Mﬁ.o

select sum (amount)
from /oan
<1
null ;slis L LU 3l count(™) 31 o 4 rex Hs el m
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¢ 49 ¢ s Subquery

P V.A‘J.B La Subquery )‘ salai ] LS‘J" b uﬁﬂ&» SQL
LS

S Aib e select-from-whete ol o= oy oy SO W
DSad mo3ld 5B S0 (Gem g 090 3

s 0sls IS8 6l 5 La subquery 3l s see oslinl K @
cardinality 5 dla 4c games auslie (ae goms o goioe
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Q90 (502 § V¥

sl
select distinct CN
from borr

where CN in (select CN
from dep)

el axils SSL 51 als 45 A28 g 1y L 2ie olos m
select distinct CN
from borr

where CN not in (select CN
from dep)
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Q90 (502 § V¥

WJDH‘)C.AJ&:JL&V.AGJ?}S‘J&:‘)&QWCLQJ.

Ll asls Perryridge

select distinct CN
from borr, loan
where borr.LN = loan.LN and
BN = “Perryridge” and
(BN, CN) in
(select BN, CN
from dep, accu
where dep.AN = accu.AN)
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Q90 (502 § V¥

select distinct CN
from borr, loan
where borr.LN = loan.LN and
BN = “Perryridge” and
CN in
(select CN
from dep, accu
where dep.AN = accu.AN and BN = “Perryridge” )
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some & jbs R o

m F <comp>somer< 3Jter s.t (F<comp>i)
Where <comp>can be: <, £, 2,>, =, #

(5< some

(6< some

(6 = some

(5 #some

(= some) =in

However, (= some) /é not in

0

5

6

) = true

) = false

) = true

) = true (since 0 = 5)

(read: 5 < some tuple in the relation)
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b 45 g0 dulic

Lg\.:aw&ﬁ-ﬁ)'\\Jdquﬂﬁw\Jﬁb&uwfuj N
LSl anils Brooklyn s 2
select distinct 7.BN
from branch as T, branch as S

where T.assets > S.assets and
S.bcity = Brooklyn’ and T.bcity<>'Brooklyn’

> SOME jle 3l oslitully OLSy (S92 5 oy ®

select BN
from brch
where bcity <> ‘Brooklyn’ and

assets > some (select assets
from brch

where bcity = ‘Brooklyn’)

119




All & ybs o g3
m F<comp>allre viter (F<comp>t)

Where <comp>can be: <, <,2,>, = #

(65< all 5 ) = false

(65< all 10 ) = true

(6 =all ) = false

(5 zall 4 ) =true (since 5 #4 and 5 #6)

(= all) =not in
However, (= all) 7{ in
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Q90 (502 § V¥

Sl and plod S gl ale p aS AoS s 1) ols ans
Ll anils Brooklyn s Bl

select BN
from brch
where assets > all
(select assets
from brch
where bcity = ‘Brooklyn’)
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S b Al ol 9 cww

Subquefy jf\ J..:‘J; als \) true J‘Jﬁ» eXiStS CJ)L:S‘ 0
Al J= 0l ol Sl
B exists r&< r#£ ()

B notexists r< r= @
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Q90 (502 § V¥

w\sBrooklenﬁiéuwfujﬁ Ly gl S S g u-’l'if":“"fw O
LT

select distinct S.CN
from dep as S
where not exists (
(select BN
from brch
where bcity = ‘Brooklyn’)
except
(select R.BN
from dep as T, accuas R
where T.AN = R.AN and
S.CN =T.CN))

B Notethat X—Y =0 & XcCcY

W Note: Cannot write this query using = all and its variants
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Sl 0N Sleli 992 9 pus (51 99 40 5

@\:.3 33 &)\Jﬁj &U subquery QT«SJ.S@ Lo unique o ls W
RVRRCRI e

Perryridge 4ad ;3 Clus G Sl o5 LS Tus 1, S i plos m
Al asls

select T.CN
fromdepas T
where unique (

select R.CN

from accu, dep as R

where T.CN = R.CN and
R.AN = accu.AN and
accu.BN = Perryridge’)
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Q90 (502 § V¥

Ll ansls Perryridge

select T.CN
fromdepas T
where not unique (

select R.CN

from accu, dep as R

where 7.CN = R.CN and
R.AN = accu.AN and
accu.BN = "Perryridge’)
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insertion — 0319 olL S 0010 s

LS wslslaccount 4 i LU S
insert into accu
values (‘A-9732’, ‘Perryridge’,1200)
Jalee > L

insert into accu (BN, balance, AN)
values (‘Perryridge’, 1200, ‘A-9732’)

LS wslslnull bl balance Laccount 4 was LGS
insert into account

values (‘A-777,'Perryridge’, null)
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insertion — 0319 olL S 0010 s

o - d‘j;p/c\.gPerryridge W€‘j oL il ng.? s K o oS Ol K W
J.iﬁg.njla.'jb L - oﬂ.>-b g.)\.w}- GJLQ.::J Q‘j.&mb r‘j o)Lo.J: J.;.S)La

insert into accu

select LN, BN, 200

from loan

where BN = ‘Perryridge’
insert into dep

select CN, loan.LN

from loan, borr

where BN = ‘Perryridge’

and /oan.LN = borr.LN

aasly 4 p3lie 03 S 55l 5l L8 JelS &) s select from where i ®
ol plagm 5 e Dogal] 12 50) 358 el

insert into fzblel select * from zablel
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update — 0315 olL s 0010 gt

sl 1 571 100008 VL 515 G Lplo plas 5l

update accu
set balance = balance * 1.06
where balance > 10000

update accu
set balance = balance * 1.05
where balance < 10000

The order is important

128




Delete — 0310 ol (sl 0010 s

LS Gl |, Perryridge and glgbos ol =

delete from accu
where BN = "Perryridge’

5 Ll el A3l Needham ¢& by 4 ;5 5 Slelo> plos ®
S bl

delete from accu

where BN in (select BN

from brch
where bcity = 'Needham')

129




P le> Jad

Entity-Relationship Model
(ER)




S ywduwo

sla osls (Glixe 5 5515 5925 olixe p.@.é,oMERuij)J;l
ésp@os\su&um.@.bww&f@&h?uﬁ
Sl Al

S35 98 § 5

*

2
bl 5

ZQ)M Jﬁfb ‘_JJ.A J.a‘j.’; e NE oL<.iL3: “g'.’. ]
(entities) Lgus o= g0 31 (gl 48 oo
35 50 Ole a2l

131




(entity) o992 g0

S Ol oo JS sk 570 Tt T S e 5l e e
el Pl sy ge 3 1y s cx bl 5 0l mb”@w\“ S350 05 el
BV Cadgrge § 58 AL andls st L S5 5 ey 4SSl S ARESOr

.Jj\swa.shi.oétujfl.}ﬁ)&

-ﬁ;ﬁf;ﬁﬁuﬁf%ﬁyuﬂéhﬁﬁ s el an Ll
SRS 3 leze (6508 S5 3l ha) als g3 Ygons cdamn S 5l a0 08 S
S5l

3590 55 Sledbl 5l gl as gams 4 58 4 JJ‘DW&)‘&%MQJ?}A ty&
Sl 5L Ol

3515 (S gaide) (6 s HS b (Cdeld) (6,808 I Y gans
eSS Olis 5 AiL r e sl entity 3l as gamee S er2411) s01 SO
.J..a‘)\.}

Example: set of all persons, companies, trees, holidays
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Entity Sets customer and loan

customer_id customer_ customer_customer loan_ amount
name  street city number
321-12-3123 {Jones Main | Harrison L-17 | 1000
019-28-3746 |[Smith | North |Rye L-23 2000
677-89-9011 [Hayes | Main |Harrison L-15 [ 1500
555-55-5555 [Jackson | Dupont|Woodside L-14| 1500
244-66-8800 (Curry North |Rye L-19| 500
963-96-3963 [Williams| Nassau | Princeton L-11| 900
335-57-7991 |Adams | Spring | Pittsfield L-16 | 1300
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(Relationship) s ,f

LU e s ool s SBLI s Cussrmse o b Vsans ®
Lale 5 (N>=V)Cussr 50 1 o b ol 51 cs le
Al o b Cun g e pl o (a2

@QLﬁfUQLJJJbWLSMQL@)\C}jAI
Dedale b Cnl con g (gl (gl Cus g 40 t\j_a\
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borrower L3

L-17

1000

L-23

2000

L-15

1500

L-14

1500

321-12-3123 | Jones Main Harrison
019-28-3746 | Smith North | Rye
677-89-9011 | Hayes Main Harrison
555-55-5555 | Jackson | Dupont | Woodside
244-66-8800 | Curry North | Rye
963-96-3963 | Williams | Nassau | Princeton
335-57-7991 | Adams | Spring | Pittsfield

L-19

500

L-11

900

customer

L-16

1300

loan

=S




Ll

Jols &Ll g5 s account s customer ol depositor bl )l Jis ol ge 4 ®

AL access_date i

customer(customer_name)

Johnson

Smith

Hayes

Turner H

Jones

Tones

depositor(access_date)

24 May 2005

3 June 2005
21 June 2005
10 June 2005
17 June 2005
28 May 2005
28 May 2005
24 June 2005

23 May 2005

account(account_number)

— A-101

— A-215

— A-102

—1 A-305

— A-201

A-222

—{ A-217
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blil a0

Al o BLo G js eSS 0S5 L5 (len s e Bl U yae B

Cj_?)'\ Ll adls oS 5 Cun g ge 92 QTjsc\S‘jlaL:S)\ H
2 g el (5 4z ) s .l

Lol e g0 4 sl olbls )l ST
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(Attribute) cdo

J\d‘wwubyytyﬁjw\ubyyty&L}SJ.:}L:WA?UJJW [ |
Wﬁ\)d‘W}b&Jb— JJ\JCJU.-.D
S o s 0 diS o 55 4S D pd e 03l QLS Olas 3l (6 4 gazes Jleslaial Lo g 00 & W
Example:

customer = (customer_id, customer_name,
customer_street, customer - city )
loan = (loan_number, amount)

Aol o Cdo a Gl e polis Sl slge sazes (dOmain) asls
ko C\y‘

Simple and composite attributes.

Single-valued and multi-valued attributes
= Example: multivalued attribute: phone_nunibers
Derived attributes . E
) o> S
= Can be computed from other attributes

= Example: age, given date_of_birth N

LIEA®,




Composite name address
Attributes
first_name middle_initial last_name street city state postal_code
Component
Attributes
street_number street_name apartment_number
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bli I Cardinality

salai ! L: Ju\j_? s° ASJ.JJL s° L;,’,LG-:-,’,Dj-"j" Md=d e lS QL:_; []
Al e Ao 5 ,mb byl s TS m
s 3l 3l S Kl e cardinality g ol LU gl . m
Ll
One to one
One to many

Many to one

Many to many
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Mapping Cardinalities

f———

(a) (b)

One to one One to many
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Mapping Cardinalities

B A B
2 i by
: 2] —*\><[— bz
b, . :
’%
by ;
(y b4

() (b)

Many to one Many to many
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FXWLy

>0

super key =
AEL ails daly Sl laas S &S alaly Olas 4 gazes 55 8
candidate key =
abasl y LUK AUS (Wal adls 1) 5 Caol 95 &S dlal;y Ol s 40 gamme 3l de gomn o3 o
:C_,s.w\
)‘Jjﬂ u_i\.:_i,i |
primary key =
LS oo St Ak S ALl glands 51 S
Sl aS ke obil gla ddaslls m

Aol ansls zab S Jsb
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ER )'69.03

customer—name customer_street

customer—id customer_ci ty

customer

amount

borrower loan

J.J:L P (CﬂtitY) Cﬁlbﬁjﬁ YW QLI;.’ J.:la.’;..\w n
AL e (relationship) bl edas OLid (s34 ®
AL e (Attributes) by S sy QLS 2o W

.JuiLg‘_;ang\J.E.o.,\;g-woMJ Omﬁ‘)ﬁjﬁ

Al e (dertved) Griv Cas edallil o g
il o Jeol WS e LA s k2 5 i W
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E-R Diagram With Composite,
Multivalued, and Derived Attributes

w apartment_number

middle_initial

yd
> Al

customer
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Relationship Sets with Attributes

access_date
account_number

customer_name

customer—_id

customer_stree balance

customer depositor account
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(Roles) b s

il Vs o 5l Loy DL G bge e sles s 50

s g0 4S AiS e yaseie LGl U ed e edl 22 “worket” 5 “managet” slee
LS s° LS)L’ WOka_fOf 4.&:‘) L b Lf:'l} o J&.AJLS

oRFn LS o Jeoy Jaiee a1y 6540 4 Lt 055 o dew s BER o sas 55 Ll
=
.)\.:‘}J:L;cobulw‘ Luj\rj.@.‘ud:\.}@p‘ﬁé\fj Mb@&)lﬁ.’b—‘wa

employee_city

employee_name

employee—id telephone_number

manager
e

employee {works— for

worker
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(=) Jls cgr b oy L | cardinality 43 Sl o Lo m
S () o o b= L “one” suS  jasiie &S
o 95 908 9 Lu)\ e J.J:L: P “many” T VA W
e OLis

one-to-one L, =

A customer is associated with at most one loan via the relationship borrower
A loan is associated with at most one customer via borrower
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One-To-Many Relationship

o BL) 5 e SO L STl SO b S BLE T,
o Ll s borrower 5 b ) ely pdlizr b i S5 5 L
Ak

customer-namnie
customer-id

customer

customer-street

borrower

loan-number amount

loan
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Many-To-One Relationships

Gib Ol e iz Lals SO o a4 i BLILL o

els SO L S (g mie SO 5 il e BLS)I ) borrower
ML: s* LL«SJ‘ DL

customer-name ™y { customer-street loan-number

customer borrower loan
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o LUl s borrower 5 b 5l (g i ke Lply s m
R

o Ll s borrower 5 b els iz b g i S
Al
S

customer-id customer-city

customer borrower loan
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bli,l 40 Cod9> 90 o5 g

LU b5 5e Cudsmr e 3l dgas 205 o yesiio ko L) Lllles S om

AL o ol borrower s loan &S i s Ol g
AU e ol borrower s customer &S i Sl O g

customer_name customer_street

customer_id

customer borrower = loan

loan_number

amount

52




Slensguae b i p (o L ol
cardinality
Sleusgdoes L Ll o uoman lus)lS gleus s B

3 g 0l QLIS &S5l

customer—name

customer_id

customer—_street

customer_city

customer

0.x

borrotwer

1.1

loan_number @Ej

loan

liss




dw &> 40 bLS,‘ bE-R )‘03-03

job

employee_city

telephone_number

employee_name

employee_id

employee

branch_name

works_on

branch
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dw 4> 48 bli )l cardinality slgwd guano

A==y [.3')4.«.»4.?-)3 LUJ‘)“\S&J&OJ&‘ ‘) QK.:{LS%JSS‘J?-LG |
2 ol (&loa) 8 glgns g bl (6l (VL (gla
A S s e O j0b & work_on ) OIS & Jle Ol ga @
LS o LS ami e s job SO SIa= s employee
O lra iy 25 (8 ol 93 bl il OGS 51 i il s 31 m
513 5 4
FC B L LC 3B A R v a3 LTSS oJle Ol m
tdas Lae Ll g
Lo BLiol 3 C 5B 5l umly Cuspr e LA Cosszge 20 1

Aol o Bl s € sz se 3l gl Congzr 50 LA, B) Glemaszse Sl zos 2 2
AL e BLL s Bl gl cas 0 L (A, ©) T30

liss




Va0 aYobls,l o

oY s B4 Jotd B St S g sloml LY s b BUiyl 8 S sy
2l
LS Sl bl aw s B oo LI, C B A Wb R
= 1. R, relating E and .4
m 2. Ry, relating E and B
= 3. R, relating E and C
LS bl B (s 1y sl slgsio
Sl R s (g, by, ¢) b a4l
R, «l,y(e,a) S alsly E coss= e 5le Lo dsad )
Real, (g, 6) oS 6ol Ry a1, (6, b) oS wlal ¥

@) (b) -




O O 9 9o

An entity set that does not have a primary key is referred to as a weak entity
set.

The existence of a weak entity set depends on the existence of a identifying
entity set

it must relate to the identifying entity set via a total, one-to-many relationship set
from the identifying to the weak entity set

Identifying relationship depicted using a double diamond

The discriminator (or partial key) of a weak entity set is the set of attributes
that distinguishes among all the entities of a weak entity set.

The primary key of a weak entity set is formed by the primary key of the
strong entity set on which the weak entity set 1s existence dependent, plus the
weak entity set’s discriminator.
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role_

RARX L

naime

P

entity set

weak entity set

relationship set

identifying
relationship
set for weak
entity set

primary key

many_to_many
relationship

one—to
—one
relationship

role indicator

total
generalization

disjoint

attribute

multivalued
attribute

derived attribute

total
participation
of entity set

in relationship

discriminating
attribute of
weak entity set

many_to_one
relationship

cardinality
limits

[SA
(specialization o
generalization)

disjoint
generalization

odlaiw! 9 490 s

ER )‘0903 L
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(40191) douio

3,00 549 gy 93 s esls oL<.iL3 ks b gl ,m
(top-down design method) b 4 VL 25,
(Relational synthesis) gl alaly joew s
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o (1 )b 4 g jldie Jud

(b 4 Y0 ig))
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o (1 )b 4 g jldie Jud

WELERLITTY)

s aaly 4 BR Gl sl LS s,

STT m
COT =
STCOT =
STT(STID, ............... )
COT(COID, ............... )

STCOT(STID, COID, .............)
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o (1 )b 4 g jldie Jud
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b ol « BR sl s 25,
(:jb oI = Jle W

DEPT( DEID, DTITLE, ......... )
PROF( PRID , PRNAME, ........., DEID)
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o (1 )b 4 g jldie Jud

(0wl 4 Y o))
s adasly & ER Slsgas Lo )

1:1

o <G>

BOOK( BKID , BKTITLE, ......... )
COT( COID, COTITLE, ........., BKID)

OR

COBK( COID, COTITLE, ..., BKID, BKTITLE, ...... )

C.K.
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BOOK( BKID , BKTITLE, ......... )

CHAP( BKID , CHNUM , CHAPTITLE , NO-OF-PAGE, ......... )
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DEPT( DEID , DETITLE, ...... , PRID)

C.K. F.K.

PROF( PRID , PRNAME , ...... , DEID)

C.K. F.K.

CK

PROF-INVIT( PRID , DEID , TR, YRYR, COID)

CK.
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