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3 Layer ( ANSI/ SPARC) Architecture
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ER (Entity Relation) Model ®
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EER Model ( Extended Entity Relation) @
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Attribute in Relation ®
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Relational Data Model ®
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] Head
Relation <

Body
Name Lhame STNO
Farshad Torabi 896901
Reza Hasani 906952
Ali Modiri 9206941

Head (R) = { Name,Lname,STNO }
Body (R) = { (Farshad,Torabi,896901),(Reza,Hasani,906952),(Ali,Modiri,906941) }
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1 - Super Key
2 - Candidate Key
3 - Primary Key
4 - Secondary Key ( Alternative Key)
5 - Foreign Key
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Integrity Rules in Relational Model ®
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S (S#,Sname, City, Status)
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Sname City="ISF’
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P# S#="52" OR 'S5’

CSltgerne CStaplac ®
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R1MNR2 head (R1) = head (R2)
R1-R2
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Card(R1 x R2) = Card(R1) * Card (R2)
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S e

S# | Sname | City | Status
S1 |A TBZ | 20
S2 |B ISF |14
S3 |C THR | 18
Pclpe
P# | Pname | Color | Type |Weight | City
P1 /D Blue Iron 250 THR
P2  E Red Plastic | 350 TBZ
P3| F Yellow | Wood | 150 TBZ
SxP
S# | Sname | S.City | Status | P# | Pname | Color | Type | Weight | P.City
S1|A TBZ |20 P1 |D Blue |Iron 250 THR
S1|A TBZ |20 P2 |E Red Plastic | 350 TBZ
S1|A TBZ |20 P3 |F Yellow | Wood | 150 TBZ
S2 |B ISF 14 P1 |D Blue |Iron 250 THR
S2 |B ISF 14 P2 |E Red Plastic | 350 TBZ
S2 |B ISF 14 P3 |F Yellow | Wood | 150 TBZ
S3|C THR |18 P1 |D Blue |Iron 250 THR
S3|C THR |18 P2 |E Red Plastic | 350 TBZ
S3|C THR |18 P3 |F Yellow | Wood | 150 TBZ
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0 - Join
R1xR2 = O (R1xR2)

52:0 5210

Natural Join
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Left Quter Join (L.0.J)
Full Outer Join (F.0.J) »OuterJoin
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Prof ( Prof# , Pname , Dept#)

Dept (Dept#,title,off#)

I1 (Prof L.0.J Dept)

Pname,title

Semi-Minus
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R1 Semi-Minus R2 = R1-(R1©< R2)
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IT (s semi-Minus O(SP))

Sname P#="P2’
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P#="P2'
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wly Sl cogp p ) b CSpmam o den s |y i pumi S g 5 06+ )l

(2= o
IT (sxP )
S.Sname,K.Sname,S.City
5.City = K.City and 5.5# < K.5#
Division
"

R1-+ R2

Head(R2) C Head(R1) A_,l/_:

Head (R1+ R2) = Head(R1) - Head(R2) sl
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R1

S# P#
S1 P1
S1 P2
S1 P3
S1 P4
S1 P5
S2 P1
S2 P4
S3 P2
S3 P4
S4 P4

R2 R1-+ R2

P# > | St

P1 S1
52

P2 >

P4 53

P# > S

P S1

P2

P3

P4

P5

I1sp) = 11 (p)

S#,P# P#
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SQL ( Standard Query Language ) @
Data Types:

Small int, integer, float , decimal(p,q) , numeric(p,q) , char(n), varchar(n),

Time, Date, Logical , TimeStamp , Bit(n)

C)}j} (_A:)&_gf
il 202l Typo Copets SQL G ly IS pai e )0 g

Create Table S

( SNO char(6),

Sname char(20) Not NULL,
City char(3),

Status small int,

Primary Key (STNO),
Check (Status>0) ) ;

SP cpe ey

Create Table SP

(SNO char(6),

PNO char(6),

Qty integer,

Primary Key (SNO,PNO),

Foreign Key (SNO) References S
On Delete Cascade
On Update Cascade,

Foreign Key (SNO) References S
On Delete Cascade

On Update Cascade );
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o« ol o oy default i Cop € u e C i CSlp i

Status small int default 17

s e C o=l

Alter Table S
Add Address varchar(300);

Alter Table S
Modify SNO char(10);

Y @il Cogs oy o paio CI e et CS ol TSl ol idd Cagyi | by < o
op b ) Sy
Unique ( Nation_Code)
ol B (O p 5 o B Sy o
:index Loyl

Create Index Snldx on S(Sname) ASC

-~

L (W C0
: Select i)

Select o )i (06
From - Jy> o6
Where 4.2

Order By & . (00
Group By @ ¢ pi (o6
Having .-
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Select Sname
From S

Where City="TBZ’

Select P#
From SP
Where S#='S2’

. 2
:In/d.hl-
. - - |- ~ L2l =
. Al a)/)n_{.w J/P7 ¢ P4C_:P2 CJ(-anJ A po L/C).;@,cu)nfw o/Ca./*

Select S#
From SP
Where Pi# in (‘P2’,/P4’,'P7’)

£
: between lac
Select *
From S
Where Status between 15 and 19
like Jc

Select Sname,City
From S

Where Sname like ‘%Sazi’ o ' _t' ¢ '%Sazi%’

ol pmon Yy pamtnn g1 iz A o
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:)/)/o)cé;:,! Distinct /'l CIlp 50 Cs/l/fo)b Q:"gco.;) Cs,._uf:l_a iz ,-.af

Select Distinct S#
From SP

(@) cn Tl peats TS ciipe

Select Sname,City
From S

Order By Sname ASC  DESC
is NULL jlee

Select Sname
From S

Where City is NULL

> cJpho Lgy

Select *

FromS,P

SxP C,,’/@f; o —>

Select *
From S,P
Where J.:

0-Join —»

Select *
From S,P
Where S.S#=SP.S#
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Select Sname
From S,SP
Where S.S#=SP.S# and P#="P6’

bl ok a3 g S dm i b C oy <y . on

Select Pname,Color,Type
From P,SP
Where P.P#=SP.P# and S#='S3’

Bl ok eumd jopis CSje Cp o b st ik C-ljpy oG

Select Pname,Weight
From S,SP,P
Where S.S#=SP.S# and P.P#=SP.P# and S.City="TBZ’ and Sname="MashinSazi’

(doks TSI g aoly ) dizco C S panaw I do o |y o EAiid s i g g 0G*

Select First.Sname,Second.Sname,First.City
From S as First,S as Second

Where First.City=Second.City and First.S#<Second.S#
(;.7/);.7) c ol Csw Select
.l o)/)‘:\f-.m' l P2 ,-.:J:;,\J/m,q I/C,J@‘:uu/nw' (oU*

Select Sname

From S

Where S# in (
Select S#
From SP

Where P#="P2’ )
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Select Sname

From S
Where S# in (
Select S#
From SP
Where P# in (
Select P#
From P

Where Color='Red’ ) )
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Stud (S#,Sname,City,Avg,Clg#)
CRS (C#,Cname,Unit,Clg#)
Prof (P#,Pname,Deg,Cig#)

SEC (S#,C#,P#,Term,Score)

Clg (Clg#,Clgname,P#)

. .xw/(;,a C Juazs ,J;go@”o,u/_*)b Y N/Am,q by oG*

Select Sname

From Stud

Where Clg# in (
Select Clg#
From Clg

Where Clgname='Computer’ )
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Select Chame
From CRS
Where Ci# in (
Select Ci#
From SEC
Where Term=891 and P# in (

Select P#
From Prof

Where Pname="Pourhaji’ ) )

ol A Bl o W1 S CSple 3@ 0 1)\ gty Compp i pm o |y plpily o0

| a)/u/c_)@:':l Ae-Aal ) C)"—“ﬁ-}/) J/

Select Sname
From Stud
Where S# in (
Select S#
From SEC
Where Term=902 and P# in (

Select P#
From Prof
Where Pname='Alavi’ ) and C# in(
Select C#
From CRS
Where Cname='Riazi1’ and Clg# in (
Select Clg#
From Clg
Where Clgname="Mechanic')))
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g Join Cryov Iy ¥4  Jlo c Joo

Select Sname

From Stud,CRS,Prof,SEC,Clg

Where Stud.S#=SEC.S# and
CRS.C#=SEC.C# and
Prof.P#=SEC.P# and
CRS.Clg#=Clg.Clg# and

Cname="Riazi1’ and Term=902 and Clgname='Mechanic’ and Pname='Alavi’

(Min,Max,Sum,Avg,Count,***) ~ s CT_'L""—
dm i 1,81 o;wﬁpxj,,;aﬁ@aa&'):ﬁc)a/g L e )o

Select Sum(Qty) as TotQty
From SP

Where S#="S1

Sl o oG Select Count(*) o G 50,  J5 s sl 0l

Wl oj.:(\f.:}.: oaf.:! Query F)) C’)_,_',
. - -~ -~
savlg> JL il @ SH CG 5 6 Qty C )yl p
A -, A
CIE Chles jis crop g op hlyis o o 4=

Select S#

From SP

Where Qty < (
Select Avg(Qty)
From SP )
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U :Union Slecpae CStoplc
Query1 < [ :Intersect Query 2
- : Except
\
o
Select City From S
Union
Select City From P
Group By
:c)lo

Select S#,Avg(Qty) as AvgQ
From SP
Where S# in ('S2','S7’,'S9’)

Group By S#
- 2 .
(Having) op Csy) b
Bl o umi ki 25 X )| C ol dm o p CiS pami o pten
Select S#
From SP

Group By S# having Count(P#) > 2
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Select S#
From SP
Group By S# having Count(P#) = (
Select Count(P#)

FromP )

. 27
Contalns/uw.

s p eplp @l by okl CSe C)'/)M('\J/Mjf Lerupih oja=x

A0 o) Gl |y AR op

Select S#
From SEC
Where Term=892
Group By S# having C# Contains (
Select Ci#
From SEC,Prof
Where SEC.P#=Prof.P# and Term=892 and Pname="Pourhaji’ )

. 27
Exists Mlac
Ll expieui ly P2 oabio oS deo s |y 6 hiS uni o6x

Select Sname
From S
Where Exists (Select *
From SP
Where SP.SP#=S.S# and P#="P2’ )
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( Base Table ) ~¢ .\

( Intermediate Table ) ~ju . Y

( Virtual Table ) C s/t . ¥

Cslp DBMS g )t gt - <l ol o@f/gagl/ CS ¢ Jppe CIam b ¢ Jpp>
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Create View V1
AS Select S#,Sum(Qty) as TotQty

From SP
Group By S#
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Select S#
From V1
Where TotQty > 500
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Create View SSP
AS Select *

From S,SP
Where S.S#=SP.S#
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¢ ) Go: INSERT INTO S ( S#,Sname,City,Status) VALUES (‘S10’,'TractorSazi’, TBZ’,20)
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Create Table Temp1 (
S# char(5),

TotQty integer,

Primary Key (S#) );

INSERT INTO Temp1
Select S#,Sum(Qty)
From SP

Group By S#
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DELETE From S

Where S# in (
Select S#
From SP
Where P#="P1")
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UPDATE S
Set City="THR’
Where S#="S1’
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S#

P#

Shame City Status Qty

S & .
ol iy /gas



vs

R ( S#,Sname,City,Status,P#,Qty ) <« INF
R1(S#,Sname,City,Status) R2(S#,P#,Qty) «—2NF
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