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CREATE TABLE SP

(S# oo, NOT NULL ,
P#............. NOT NULL,
QTY ..o Integer )

PRIMARY KEY (S#, p#)
FOREIGEN KEY S# references S
DELETE CASCADE

FOREIGN KEY P# references P
DELETE CASCADE;
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. Oracle ,s sp Jsos skl

CREATE TABLE SP
(snum character(3) ,

pnum character(3) ,

gty integer,
» CONSTRAINT pk_snumpnum PRIMARY KEY

(snum,pnum),

» CONSTRAINT fk_snum
> FOREIGN KEY (snum)
> REFERENCES s(snum)
» ON DELETE CASCADE,
» CONSTRAINT fk_pnum
4
4
4

v Vv Vv Vv

FOREIGN KEY (pnum)
REFERENCES p(pnum)
ON DELETE CASCADE)
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[¢]

select:  o(obu)

project: [](,g)

union:  U(glas)

set difference: —(Jslw)

Cartesian product: X(;; 5,5 <)

rename: pfpl .

5 48,5 (639)5 loim |y dal) wa b o 358 sla Sos 5l plas 2 b
L AiSee Mg (295 lyi | bl

[e]

[e]

[e]

[e]

o

http://www.nurani.ir/ - Info@nurani.lr




Select

- .

" Ga=grp>5(M)
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Select

» ol
gine Jloel ol ol o gl ly oS cul bys P>
A (and), v (or), — (not)
ogidne b Llg o Glao yule &S
<attribute> op <attribute> or <constant>
Op : =#>2><.<

»  Example of selection:

account where branch_name="Perryridge”

> select branch_name="Perryridge ( accoun t)

O pranch_name="Perryridge {account)

http://www.nurani.ir/ - Info@nurani.lr




Project

» Relation r. -

HAC (I)

(Project ) o5

» Notation: H At Ay, Ak(r )
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Haccount_ number, balance (aCCOU n f)
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» Notation: ru s
L yad 0950 P
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» Notationr—s

r—s ={t|te randt ¢ s}
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RPN e

B Relations s s:
Al B C|D| E
a | 1 a | 10| a
p |10 a
12 8| 20| b
r y | 10| b
s
B rxs
A|lB|C|D| E
al| 1| al| 10| a
al| 1 |p|170| a
al| 1| 20| b
a| 1|y |710] b
p|l2|al|10| a
Bl 2| p|10| a
Bl 2|20 b
g1 21 y110] b
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R, o
» Notationrx s
Dy
rxs={tqg| te rand g € s}
RN S= . 5,85 o0 b (STl gs b aayly Glas a5 cal o) 5 o3

+ 38 odlail ()5 Slio (sl pb el (ol ©ygat] pe 3 a5
ogoe MAN 'S WL aily jgiw NS aaly g ygiw M T akayl, 31
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» Example: oa-c(r X S)

» XS
A|lB|C|D|E
a| 1| a|10| a
a| 1|8 |10 a
ol 7118 |20| b
al| 1|y |710] b
p| 2| a| 10| a
Bl2|pl10|a
sl2|pl20| b
gl 21 y 1701 b
C|D|E
a| 10| a
Bl 10| a
ﬁttp://@@/. urgpi.irf - Info@nurani.Ir

Sl Jle

branch (branch_name, branch_cily, assets)

customer (customer_name, customer_street, customer city)
account (account_number, branch_name, balance)

loan (loan_number, branch_name, amount)

depositor (customer_name, account_number)

borrower (customer_name, loan_number)
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Example Queries
sl o BV ) i oS leely oles
S amount> 1200 (/0an)
ol $1200 51 i Wl e a8 Sleely ojlos
l_[loan_ number(S amount > 1200 (/0an))

I customer name (borrowen U 11 customer name (depositon)
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[e]

E, U E,
E;—E;
E, x E;
Gp(E7)’
HS(E7)’
px(Eq),

[¢]

[e]

[e]

[e]

(o]
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Intersection <1l »
Natural join b e >
Division .. »

Assignment Cl.l »
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» Notation: rn s
L e
»rns={t|te rand fe s}
S
LBl jblie (clpipin 5 4iih S slpisin S TS ©
rovS=r—(r—=38) «y °
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» Relationr,s: |A| B A | B
o 1 . 2
o | 2
3
B |1 :
r S
A B
» I'm' S
a | 2
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(teta join) b ywi Sign

Do o 033 iales Xy &g 4y b

o35 Jloe! 51 sloans (55, O by 48 Canl 585 oy 51 (gl dcgarma 5 b
a5l

il (o (GBS oyl sldgie Jolae (21 Slegie »

Sl ) b S oy el
ol JS5 Jodor 93 (S99 (S shaw (e Sl 5 Ao Jold (S5 plaw Joi 15 °

D9 o A0 )93 dudy 9 29 o 00,8 1 (295 s 4 5l (SaeS i baid
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» Relationsr, s:

al| 1T|lal|la|l1]|ala
al| 1T|lala|3|al|p
a|T1T|lal|la| 1|aly
a| T|lal|lal|2]|b| o
al| 1T |lal|la| 3| b| e
B r Xonns r - pl2|y|lalll|la|a
=2\ als|c|pl|Bs|ps| E B2 r|a|3|al|lp
Bl2|y|al|1]|al|y
a| 1T|lalal|l1|lal|? Bl 2| yr|lal2]|b]|d
a| 1|lalal| l1|lal? Bl2|y|al|l3|b| e
Bl2|y|lal2|b]|? . )
a| 1|yla|l1|la|“
al|1|yl|lal|l|lal|?
sl 2|plbl2lb]|d
r s
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b Mgm
m Notation: r Xs
Sold |y (sloylow £ds 5 Cusl 3 5y ps jl o degarmo i j cyle Jobs
gyl 2 45 il splace pUon 1520 13 S92 p0 i ] 50 45 e
giiso gl 59,3 0 )G L LSS lde b ol s st
» Example:
R=(A B, C, D)
S=(E B D)

- Result =(A, B, C, D, E)
° XS :

HnA, rB, rC, rD, s.E (GnB =sBNrD=sD (r x s))

http://www.nurani.ir/ - Info@nurani.Ir




G
t
E

#®

» Relationsr, s:

a|lT1T|al|la|l1|al|a

al| 1T|lala|3|al|p

a|T1T|lal|la| 1|aly

a| T|lal|lal|2]|b| o

al| 1T |lal|la| 3| b| e

r s pl2|y|lalll|la|a
pl2|r|al|l3|al|llp

= s [AIE]CIOIE] 52| val1|aly
Bl 2| yr|lal2]|b]|d

- {BHRHRE

r s
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(Semi- join) Loy

m Notation: ' o€ S

A3 o ly Jgl Jada sleggiw Ladd a8 Solds ol b conl aubo g0 il P

A dalgd Bl g o Jols ()5 by ylaw pgd Joia sl (8 LS L &S]
S ol #F I €8 Cuspl ook Sas pl)

ods & 397 (sl odld oL o 1oy, 8
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(Semi- join) Lgn

» Relationsr, s:
r

S
r o€ S

r «© S

(Rename) ¢ ,li&KeU

Notation: O ,a




» Notation: r+s
odlitw! ” den” Ja.dpgu.u).s )3454;;“»1 wll..o 63)‘9" L5‘)'f }
. Gl 045
- R=(A, ..., A,, B ..., B))
o §=(B,, ..., B)
R— 8= (A1, ..., Ap)yly 295 » oxs polb slagsio ol o oS
r+s={t| tell ps(NAVYues(tuer)}
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S
r
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B Relations s s

. |
r
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Sl Jlo 5l oe> 9wy

Ol ko ply jlade g ply o)led ¢ golul (3l W

borrower Loan
customer_name | loan_number loan_number | branch_name | amount

Ada_ms L-16 P L] Round Hill [ 900
Curry L-93 114 Downtown | 1500
Hayes L-15 .

L-15 Perryridge | 1500
Jackson L-14 :
Tones 117 L-16 Perryridge | 1300
Smith L-11 L-17 Downtown | 1000
Smith L-23 L-23 Redwood 2000
Williams L-17 L-93 Mianus 500

chslomer_ name, loan_number, amount (borrower loan)

customer_name | loan_number | amount |
Adams L-16 1300
Curry L-93 500
Hayes L-15 1500
Jackson L-14 1500
Jones L-17 1000
Smith L-23 2000
Smith L-11 900
http://www.nurani.ir/ Info@wmiigms [-17 1000




Bank Example Queries

- )l Clus Yptown 9 Downtown 4= 93y ;3 &S Sl yude (celul ¥

. X
I customer name(O branch_name=“Downtown” (depositor “~ account)) N
X
I customer name (O branch_name=“Uptown” (depOSsitor ”~ account))
Account Depositor

account_number | branch_name | balance customer _nmne| account_number
A-101 Downtown 500 Hayes A-102
A-102 Perryridge | 400 Johnson A-101
A-201 Brighton 900 Johnson A-201
A-215 Mianus 700 ]clnnes A-217
A-217 Brighton 750 Lindsay A-222
A-222 Redwood 700 Smith A-215
A-305 Round Hill 350 Turner A-305
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Bank Example Queries

chsz‘omer_ name, branch_name (GEPOSITOr x| account)

~ Hbranch_name (Gbranch_cia/ = “Brooklyn” (branch))

Account branch
account_number | branch_name| balance branch_name | branch_city I assets
ﬁg}z I?Ojfjmfgwn igg Brighton Brooklyn [ 7100000
A:2 01 Bfi”l};i;nge 900 Downtown | Brooklyn 9000000
A-215 M ifnus 700 Mianus Horseneck 400000
A-222 Redwood 700 Perryridge | Horseneck | 1700000
A-305 Round Hill | 350 Pownal Bennington | 300000

Redwood Palo Alto 2100000
ht*_,ROund_ EHjlj@ﬁﬁI—_Iprseneck 8000000




Outer Join

rSsl Ml 15 o5 51 85 oo g 5| (51 48l Anogs Shoe >

3 (Polo zua &S Sl e s pbul 1) Ngn Jos &S b e 0 0
2 490 4y 2o jlls (2903 )3 3 1) Sgdivad i Wl (gl Sed B b
oo 15 NUI Giblas G i
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Outer Join — Example
v Joan | toan_number | branch_name | amount |

m  borrower

» Join

X toan_mumber | branch_name | amount |customer_namd
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Left Outer Join

» loan [ loan_number | branch_name | amount |

m borrower

m Left Outer Join
loan _IX| borrower

Right Outer Join

» loan

m borrower

m Right Outer Join
loan XU borrower




Full Outer Join — Example
v Joan [ toan_number | branch_name| _amount |

= vorrower  [CUSIOMERAGMENIOAANAUMbER

loan3X_ borrower

(Rename) ¢ ,li8eU

Notation: O ,a

S o U g oolwl Sl b
» customer (customer_name, customer _street, customer city)

» Customer Xcustomer.name# p.name A customer.city=p.city (p p (Hname,city(CUStomer)))
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Null o2l

cusly dalgs o1,

o OR: (unknown or ftrue) = frue,
(unknown or false) = unknown
(unknown or unknown) = unknown

o AND: (frue and unknown) = unknown,

(false and unknown) = false,

(unknown and unknown) = unknown
o NOT. (not unknown) = unknown
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> Deletion
> Insertion
> Updating
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Deletion
G LBl o g e S A 03 oL Sl Bl celgs >
jload bl gl jlaw ¢« )5 4 (298 Gloled sl> 4 &5 Colis
- dguiws Bl 021> 05 L
>y o Glas polie J g Med Bis 3y K] b ylaw don b
r<—r—E 23S Glo g
L3l o 92 g S E gy ST 045
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Deletion Examples

account < account — G pranch name = “Perryridge”(@ccount)

loan «— loan— G gmount> 0 and amount < 50(/oan)
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Insertion
“Ja-f‘)&i)-’)-\aw«——(ug@b 4

3 r<— r v E

account < account o {(“A-973”, “Perryridge”, 1200)}
depositor «— depositor v {(“Smith”, “A-973")}
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Updating

Lkl claw 5l pise 0 s Gy ol P

r < HF1,F2,...,F|,(r )

account <« H account_number, branch_name, balance * 1.05 (accounf)
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(Summarize) o 09,5 Klos

» SUMMARIZE R By (Attributes) ADD Aggregate —Expression AS Attribute

Sname Course grade
name

Ali DataBase 10.5
Ali C++ 17.5
Amir Database 12
Amir C++ 20

» SUMMARIZE STUDENT By (Sname) ADD AVG(grade) AS AVERAGE

[Sname | AVERAGE
Ali 14
16

http://www.nurani.ir/ - Info@nurani.lr

Amir

¥ 9 UV S Ak

A pll 5395 Canl (Sow a2 pa ]y i3S -V 0
138 il Jlgie el b1y (oS 5 by =V 0

» G p1 "p2(e) 20c p1 (G p2 (e))
A pbol by Sos 505l 5395 9 pi 5 jlam ]y 9y -V 0

)5 6385 gl glusgy g Liably e ) oS e oatily s Jlie b
» Gcity=“¢,1,e;” Adegree # “ ;55" (prOf 0 Clg) -

> Gcity=“dl)¢;” (Clg) o0 1_Idegree,pname (G degree # “d;s;”(prOf))
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dl a\la.!l) ] PWEN

kUl aaly Clus >

VAVY Lo 5 50 alin 3 gl dlaly po 451 g 395 ol dlie Gl o JLo 93018 ©

,_5‘ dld LS‘ AE.:‘) ul.u.o- 4
oy a8ly) ol asaly (gl abaly Clus pU s ogu b9, (6,503 el )] 51 ey Jlos g ©

3 5 oabs | (LS g, o

.D}Jé ® OJﬁ )l{ « AS w‘ LE’LQ)‘M Gb-w ) U9LQ.: >
Db e 3 L (b aiels) baald oo ©
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RU gl aly Clee

c b o )Y Veee 5 i aS Slpely 0

{t |t eloan A t[amount] > 1000}
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DRC Formulas

<,>=,5,2,#

— P, PAQ, PV(

X (p(X))

v X (p(X))




L;‘ AL:.J) ;..JM> Oidgmd@b;iidb d@bu».l.})'l Cj dl.m)i.;a,o o2’
- Dguiue 45 gl dleld

{< x1,X2,...,xn >| P(x1, X2,...,xn)}

3Bl o Y3 Ve e 5l i oS 2laely >

{<I,b,a>1,b,a>eloan Aa >1000}
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Sl 4l g ckla.ﬂ} Sl

{<I,b,a>I,b,a>eloan Aa >1000}

Gl aaly ola o 395 Jools linebsl b 395 0 el <I,b,@>€ loan »
Al e loan Jes bbb b bl s 1b,a

b ol] e s sl <lb,@> »
Cowl 000 obﬁ)l.gsg u.:lio.tb 9% 9 (59959 yom )1 &C.thwﬁd«f.).wbuob‘)] LS)"*"" o

L.,w‘)YD\”’)‘Wl.Q)]GLAAfLs’LQ(o‘QO)W 4

{<I>3b,a(<l,b,a>eloanAa>1000)}
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> Prof (pname,office,esp,degree,clg#)
> Clg(clg#,clgname,city,pname)

» {<p,e>|3c,cn,ci(<c,cn,ci,p>e clg”™ 3 0,d(<p,0,e,d,c> € prof) )}

sl Bgu pl Jles! gl a8 ol oad o3laiwl P,C pliad sl yusio | Jodo 90 Ko (slp P
9 plxl o (4,135 351,
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Sl 4l g ckla.ﬂ} Sl

15,5 (6555 S yae Ll asll den oS cla oulils »
p.))‘.))l.u oAS.wl.)9.)Lw| Jg»sb@d@ow‘&d‘f ©

> Prof (pname,office,esp,degree,clg#)
> Clg(clg#,clgname,city,pname)

» {<cl,cn,ct,p>[<cl,cn,ctp> € clg *V p2,0,e,d (<p2,0,e,d,cl>€ prof) *d=":55") )}

Canwl 05 03zl Cl [9‘.2.9.27 JYeo) )l Jg.)q 9 Mg d‘)-f 4

o pusio  olwl jolain peod 4y g 0350 PNAME 55,k 5l Wigw dboul Gua Jle pl )5 a5 24 angi >
Cow) 005 ul?o.:‘ ugl.owo

o> b 0.l (slwgy (oljl @ ladd 9> 5 o Olen gl Closl PRAME (gly (usS pb aSSy50 5o ©
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Sl awly sl d]a.gb ) PWWES

{<c,a>|3l(<c,| >e Borrower A3b(<I,b,a >eloan Ab ="mirdamad"))}

loan (loan_number, branch_name, amount)

borrower (customer_name, loan_number)

http://www.nurani.ir/ - Info@nurani.lr

End of Chapter
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