Chapter Three : Database Design
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Design Phases:
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Design Alternatives:
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The Entity-Relationship Model
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Glaall attributes Cliall (e de geae J8 eEntity  OLSI Jiag
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ALa
76766 | Crick 98988 |Tanaka
45565 | Katz 12345 |Shankar
10101 | Srinivasan 00128 |Zhang
98345 | Kim 76543 |Brown
76543 | Singh 76653 | Aol
22222 | Einstein 23121 |Chavez
instructor 44553 |Peltier
student

Entity sets instructor and student



2-Relationship Sets
Ac gana Lol Qleall (1 de gana G balii )l 483e g4 Relationship
g5 adi e ABall (4o 4o sana (& relationship set 433l
dualy ) 48 s
N > 2 entity sets.
If E1, E2, ..., En are entity sets
then a relationship set R is a subset of

{(el,e2,...,en) | el €El,e2 €EE2,..., en € En}

| 321-12-3123 |]0nes | Main ‘Harrison I L-17 1000

[-23 2000

| 019-28-3746 | Smith | North ‘ Rye

L-15 | 1500

| 677-89-9011 | Hayes | Main | Harrison

| 555-55-5555 | Jackson | Dupont| Woodside| L-14 | 1500

| 244-66-8300 | curry | North | Rye | 1-19 | 500

| 963-96-3963 | Williamsl Nassau‘ Princeton }/

| 335-57-7991 | Adams | spring | Piusfield | L-16 (1300

customer loan
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One-One and One-Many



Many-one and many-many



Entity-Relationship Diagrams:

customer-name customer-street
customer-id customer-city

customer

loan-number w

borrower
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RELATIONAL ALGEBRA
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1- Projection Operation
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[ < attribute name > ( table name )
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Books gualy @Il Jysall iyl a3l mpsid/ Jlia

[] < Book no , Book name > (Books)

Book no Book name
1 Math
2 Physics
3 Science
4 Chemistry
5 Data base

Book no Book name Price Copies
1 Math 15 4
2 Physics 13 5
3 Science 17 3
4 Chemistry 16 7
5 Data base 20 10
el glaagal widg
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offices Jouall iyl ayail : Jlia

Office no Office name Address
1 Ahmed Basra
2 Reza Baghdad
3 Jawad Irbil
3 Jawad Basra
)AX’[ ,\L\_-cagmt CRV &

[] < Office no , Otfice name > (offices)

Office no Office name
1 Ahmed
2 Reza
3 Jawad
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2- Selection Operation
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books @il Jysall ligsl sl - Jlsa

Book no Book name Price
1 Math 15
2 Physics 13
3 Science 17
4 Chemistry 16
5 Database 20

Alln Gidags Lgn 16 oot layleal gy @il aglll spgom slakl huyly

Al syl dell oa
6 < price > 16 > ( books))
Lgille Byl gdiag
Book no Book name Price
3 Science 17
Database

16\,11‘9“ s il il alal2 théu)wm 8l it a s



Office @il Jpmall lhyud gyl - Jla

Office no Office name Address
1 Ahmed Basra
2 Reza Baghdad
3 Jawad Irbil
4 Muhammed Basra

Eylsdg $493 Basra iygsaa Q9 Exalegall ~glaall Ly o3z ol lssle

o < address = ‘Basra’ > ( office )

: K5I &y el Azganll
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Office no Office name Address
1 Ahmed Basra
4 Muhammed Basra




Basra s amalgsall sil2all mlyzgul sy Office golull Jomadl J¥a opa
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o < address = ‘Basra’ AND office name = ‘Ahmed’ > ( office)

- QY12 Lagagsy el il

Office no

Office name

Address

1

Ahmed

Basra

 osbadl gy bgsll AND LIt alal alusgal g5 ayl golall Jiall (o bl
- ygllaall Ragiill @le Jomadl iz ga psbasall gagll L seayg



U gUrbil - giyma o dnalgiall allall (e Jomadl gl Ll Jlia
a1 dyppadl Bl dgliy ggais , ANmed gl Jasg
o < address= ‘Irbil’ OR office name = ‘Ahmed’ > (office)

QL gl a3iy g
Office no Office name Address
1 Ahmed Basra
3 Jawad Irbil

osbsall ges Byl OR Lyl dlal glangal o5 agl golall Jiall o bad
Agduls o SELECT aglas oliay . orebadl nal gng e @odys



eCombining selection and projection

osislagll s aanlllizday Jldldeghy | oyiglaell sy ganll
c QGI2 dalell dgnll (59259 cagsisslall
TT < Attribute Name > ( o < Selection Condition > ( table name) )

EMP . @Il Jgmadl sgag (sl = Jlia

Emp-no E-name Salary Gender
1 Anan 200 M
2 Waleed 300 M
3 Shadia 250 F
4 Fares 240 M
5 Ashraf 400 M
6 Amal 420 F
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[] < E-name, Salary> ( ¢ < Gender=‘F > (Emp ) )

RN

dagiill ol [ ] delad ysis lasmsy a9 O @lofl Eplasll byt (9

E-name Salary
Shadia 250
Amal 420

NP

Jemall ol ap¥ell ool gemss lagl @& SELECT aylas ygums lingl (yay
Eoall gogias @il @ag ALl sogeall - spgall (o geidgana @l
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RELATIONAL ALGEBRA (Part2)
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3-Cartesian product

lea (odlle ) elonn sppa ga syma Joma glind (%) sapllpsagas
Jomall ga Jaw J& ga Jo¥lgnallga Jaw J& pan gosh oot clling
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sppall i3l gLl Jal gaRenaming
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R1 x R2
dnasl oy aa Slllagan , pelailglonall R2 ¢ R1 Jiay syga
Jouadl @s 53255 ool Lagls dysdiia dnacl cllia sl (Ll EL gylgnall
[*]  dslled yeelpmall Jodas day s mymall



oIl ((osplell ) oelgsmall lysl ail gyl + Jlia
student a Lll Jeus-1

St-no St-name
1 Ali
2 Rami
3 Rand
majors sylaaagll Jeus-2
M.no M.name
1 It
2 Mis
3 Alis

ol B BTl et appnllalal clial midg



St-no St-name Mname Mno
1 Ali 1 It
1 Ali 2 Mis
1 Ali 3 Ais
2 Rami 1 It
2 Rami 2 Mis
2 Rami 3 Als
3 Rand 1 It
3 Rand 2 Mis
3 Rand 3 Ais




(osdemall ) osadell Lyl asl (g« Jia

Employee-1
Emp.no E.name Dept.no
1 Ahmed 10
2 Waleed 20
Dependents-2
D.no D.name Gender Emp.no
100 Anan M 1
101 Khaled M 1
102 Amal F 2




QLIS Eagill gdia @isplall spsanlly gliall mizy
Employee x Dependents

Emp.no | E.name | Dept.no D.no D.name | Gender
1 Ahmed 10 100 Anan M
1 Ahmed 10 101 Khaled M
1 Ahmed 10 102 Amal F
2 Waleed 20 100 Anan M
2 Waleed 20 101 Khaled M
2 Waleed 20 102 Amal F

Emp.no X))QA]L Anad Y coiaa Al 29 6‘)”)1;1[ g).é]l A2 Ol La Yy
SULs sony laslalaly gaglgnall @6



4-Join

olsma s dhypsall sfaall guaadl gmngag o () 3aglly byl &lael 3a5y
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R1xR2
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o 8l Jol Lyl dglad lagys Bolag 3341 @aaislall aypall Bylad syi2ig
Ll dglac @9 Lyl mgag appuy olling Eaglill sy ¥aall aygs

s ol il sglgmadl osgs usollell mgag (sl

E.no E.name Dept. No
1 Tamer 10
2 Yasser 20
3 Anas 20
4 Muhammed 30
5 Shadi 30
Dept. No D.name Loc
10 Sales Basra
20 Accounting Basra
30 Computer Baghdad
40 Analysis Irbil




5l aglacll gphs i
Employee 4 Department OR Employee ta <deptno-deptno> Department

OV PR QT A
Dept. No D.name Loc E.no E.name
10 Sales Basra 1 Tamer
20 Accounting Basra 2 Yasser
20 Accounting Basra 3 Anas
30 Computer Baghdad 4 Muhammed
30 Computer Baghdad 5 Shadi

o pablay ol department Joma oo 40 sy Jawll ol gyladl JBall (sa bl
ol gmall @ o al gagd s ling g5l Jymall



e Outer Join
0925 Rylall Lyll aylas Joloall ga silagleall gran @le Bloall posing
ol aplell o sk Lal Gagl @5l Lyl dnaly B2 @8 sylegana
Ll &Y @l qay
LEFT Join , RIGHT Join , FULL Join

Iy rs
Employee Department Department Head
Smith sales production Mo
Black production purchasing Browrn
White production
Employees Departrment Haard
Smith Sales MUILL
r{ ™M eIz Elack praduction Mari
White praductian Mar
Emploves Department Head
Black praducticon M ori
MW eigur Iz White production Mori
MLILL pun::haﬂing Brown
Employes Department Head
Srmith Sales MULL
r, b r Black production Mori
1 FULL "2 White production Mori
MLUILL purchasing Brown




5-Union
@oiny (Joma ) &l alil Jal e gungasg U saplly dglaell ataal 3ayyg
Liss @il glonddl @s ol Joluadl mal o dngagall sggpall goas @t
oslonadlia ety ol ssayg, cogsall JULy (yony lea slag¥l jay laasy
imactl allagall yelill @iligll ggill ¢ dmastl mad gats sa
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Department

No Name Loc

10 Salas Basra

20 Accounting Basra

30 Computer Baghdad

9 Training Irbil

Section

No Name Loc

8 Design Basra

9 Training Irbil




sections Jdepartment . sl dddas el syt

QB4 Eagill oy g
No Name Loc
10 Salas Basra
20 Accounting Basra
30 Computer Baghdad
8 Design Basra
9 Training Irbil

oselsnall @ Rugagall s laall 4l



Graduates

Number Sumame Age
7274 Robinson 37
2499 O'Malley 49 Graduates U Managers
4324 Darkes 33 Number Sumame Afe
- 7274 Robinson | 37
7432 O'Malley 39
Managers 4824 Darkes 38
Mumber Sumarnme Arge a7a7 O'Malley 56
a2ay O'Malley 56
7432 O'Malley 34
9824 Darkes 28




Relational Algebra(partd)
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6-Renaming

& aliga 32 duad¥l mal ola Jla @ Jessua slg¥l gedy ol gaa

sylandl elanl yopiy agss daglegll atna |, @izally ggoll Guigy ol aull

sl gmaguy ¢ Spangll Eule] ay ol 2 a3 @l sets 9 Bllell
el gl gy« ThO () seall @iligyll

p OldName — NewName(Table name)
Reany Analel gy ol 8l
@ LI Jomall @ Emadl clanl yody . SELECT iylael gguillye
duy sgipillyy Lyl M agllell @3 Laais
inac¥l el u lal 5l Jomadl gls . PROJECT aglae! dguillye
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Paternit

Father

Child

Adam Cain

Adam Abel
Abraham |lsaac
Abraham Ishmael

Maternity
Mother Chuld
Eve Cain
Eve Seth
Sarah lsaac
Hadqar lshmael

PFather-=Pare al Paternity) Prother-=Pa rentiMaternity)

Parent Child
Adam Cain
Adam Abel
Abraham Isaac
Abraham |shmael
Eve Cain
Eve Seth
Sarah Isaac
Hagar |lshmael




Employees

Surname | Branch | Salary
Patterson | Rome | 45
Trumble | London | 53

PEFHI’IEH.EEHEI’}T—I-LDEEIHEIH,FEI!.I{EmPID}FEEE] \J pF-H{'I-EIH. 'I'I'E"Illl‘."i—iLEIl."iﬂI:Iﬁ,Fi'_ﬁl

Staff

aurname | Factory | Wages
| Falterson | Rome 45
Trumble | London | 53

sumame | Location | Pay
Fatterson | Rome 45
Trumble | London | 53

(Staff



7-Intersection Operation

@iy ((Joma ) Bode alil Jalpa gmagaie (N 3aylly dylacll anal jasyg

ghalosll yay laaiys Lyisy @RIl oplgmadl @8 dngagall soguall geay @t
RE

Graduates

MNumber Surname
Robinson
O'Malley

Darkes

Graduates n Manaoers

Mumber | Sumame | Age |

Managers

Number Sumame | Age
G297y O'Malley hf
7432 O'Malley 39
G324 Darkes 38

1432 O'Malley
9824 Darkes 38




8-DIFFERENCE Operation
@sing (Joma ) dolle alisl Jal pa psagagy — 3aslly dglasllaial yayyg
@l @Bl gs Gugl ol ¢ JodlJgmall @ dngagall spguall Zeas @l
dnadil @ilegll 2oill ¢ mumell Gusiy oy ool asng ¢ 258 Lisisg
RI-R2 .« dalell digpell

Graduates
Number SUMame Age
7274 Robinson 37
7432 O'Malley 39
Q824 Darkes 2q Graduates - Managers
Number Surname Age
Managers 7274 Raobinson a7
MNurmber surname Age
9297 O'Malley 1 H
7432 O'Malley 39
9824 Carkes 38




Examples:

(
(
(
(
(

a) Two union-compatible relations.
b) STUDENT U INSTRUCTOR.

d

)
)

c) STUDENT N INSTRUCTOR.

STUDENT — INSTRUCTOR.
e) INSTRUCTOR — STUDENT.

(a)

STUDENT

INSTRUCTOR

Fn

Fname

Lname

Susan

John

Smith

Ramesh

Ricardo

Browne

Johnny

Susan

Yao

Barbara

Francis

Johnson

Amy

Ramesh

Shah

Jimmy

Ernest

(d)

(c)
Fn Ln
Susan Yao
Ramesh Shah

Fn
Johnny Kohler
Barbara Jones
Amy Ford
Jimmy Wang
Ernest Gilbert

(b)

Fn Ln
Susan Yao
Ramesh Shah
Johnny Kohler
Barbara Jones
Amy Ford
Jimmy Wang
Ernest Gilbert
John Smith
Ricardo Browne
Francis Johnson

(e)
Fname Lname
John Smith
Ricardo Browne
Francis Johnson




Exercises:

® Relation r

® cagrD =5 ()

B Relation r:

B [[pc(

A B C D
o o 7 7z
o4 Yy 5 7
Y3 Vi 12 3
Y23 L | 23| 10
A B C D
o o 7 7z
yi; yéj 23| 10
A| B| C
a | 10| 1
o |20 1
£ |30 1
£ | 40| 2
Al C Al C
o 1 o 1
a | 1 = gl 1
B |1 g2
g 2




B Relations r, s:

r U s:

K

A| B
a | 1
a | 2
p| 1
g | 3




D

10| a

10| a

10| b

o
p

B 20| b

Relations r, s:

rXx S.

10| a
10| a
10| b
10| a
10| a
10| b

p|120]| b
p|120]| b
y4

o
p
v
o
p

- N NN

A/ B|C|D|E

S I I IQUAQUQAY




B Relations r, s:

I QN W

© © © O O

- -0 ™

T ©C QO © Q

A|B|C|D|E

S & Q ~ Q]

A|B|C|D

IQ I N

rs



B Example: oa_c(rxs)
M rxs

B opc(rxs)

BN

vy

O

m

NDOMNDMNDN - - - -

10
10
20
10
10
10
20
10

T TOL OQDT T DL D

RIZI™IRKR R KIRK

KRRIVIYIXNZJI®
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E.g.: account: storesinformation about accounts
depositor: stores information about which customer

owns which account
customer: stores information about customers

Storing all information as a single relation such as
bank (account-number, balance, customer-name, ..)
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Database Languages



:Database Languages
data- sllyll soaye adl sbly ancls ol sog
dzly aylilyy dncly Llas synagl definition language
sewill data-manipulation language sl dalles

SQL it syieiy Lailiymass <blyll dnely sylalesal o2

falil o s blpdl dslad mblenll oo B2gara ot Byl gas
alilegly Jolumall oaey aylolell sl aliligll s2lgs &5lsal
U AN 2448 ¢ &nl’ \911:4 6‘1"- Mwl (RDBMS)

b ebal J2ug g dglaell syligebill @ Mm st

Il

Jomall &glad Lougig aphais @8 stluy qag  alilyll dadly
Calegall Bl J2a o <ol incly ga slagleall @l
il e lgs dale aylilegll pis el Lol gnagate




:data-manipulation language (DML)
intly @o ablyll @Il Jomgll o ppamnguall goay d4l ga
sotang Jlasl ¢ glassal s ghas gy lagalles ¢ sylilyll
symadl gmataall oo sdbiy @illy « lagymag cllady sylagleall
Jpmall dgsed Lyanlly symay g bdy g gllall aylilegll g la
ol cllia . payll galy Glhy @t pusats cabilyll <l gl

- Olpgdy
o4 asglls ga 4 grguall muay - Procedural DMLs e
allgllaelly (U2 Jmall Rggglng alilygll

o4 asglls g la garguall muay: Declarative DMLs ¢
ailyll 12 Jpmall ighyls smpimas o9 aliligll



:Data-Definition Language (DDL)
enl omilmn L dolaly sbloll incl bhaa symsl it
damly &2l gesh o 033 @l sgpleill (a digana Mo o3y aslilyll
Data-Definition Language slildl cgyses &2l gawy
dgslal milemn mymay @8 Lyl DDL glasgal ggy sy (DDL
Joluall (s &egasa @aasdl compiler gagsall gy ¢ - alsl
wlgy @b mag @ill mlilall somg ) sblall pagals @ dipaall
SN el mpsmay a3y - Agsmll allell @le @oing g, (asbilgsll
pb o alilyll dacly gl Jo3 oo damaguall Jemgll aggllal o
data storage @asy DDL ya (=ln 295 @le sylilygll (ga il gara
eess Jemles muag alildl ana definition language s
AP TCTVY \,9@ la dule @il calilgdl dncly sylbbaa
Llaa fydeny \s\nsLal Jému mbluﬂ iasly fedem§ (3Aeafy \»Ab-kmdl
sa (E-R) olll as¥e data model abgay syl dnsly
so9y -alilyll dntly gpamil guly Gl \s\li gy sylilys abagay

sggally mlpllelly mlilydl msel aila qagas Joias



Data Storage and Querying
oy s Al glill ga syasll @le @giay alilgll Eatly gllag
o Ja ga Jalesy @il sylaagll @l syl dacly gllay gquyy
ol oday slilyy Bty pllay (s dypglagll alyglaall gllagll sl giuna

Query Processor ¢Storage Manager @l gwiss

Storage Manager-1

3993 Wl g alilygll dely gllayy Ealidl syligtall gypng Bylal @a
2llpll dacly o Epaally noaia @gina @l liledl (e daaly
aylaleiall ¢ gllgll @l fasgall sglylaggally agloglgll aalysg
AL glaall (g2 Yo p9dy appn gllaill @l dasgall

slolall gyma ga Jelssll o

bl symagy dhptaly gyag dcled



yly9dall Janyy
Authorization and integrity manager —
Transaction manager —

File manager —

Buffer manager —

The Query Processor-2

aelll Jygass a980 DML, DDL sylilyy sy geassy @isallallaill gy
aadigslow-level @yuil @giaall @l high-level (el @ gsumall 3a
1-parsing and translation

2-Optimization

3-Evaluations



Transaction Management
opaniiuall ga syaell sawg lagl @ieay geanagus duel slilgll wilgs cyasm
lal b gais Al sopll ot @8 obloll dmely ouss @l Jomgll
Jus ga sl @le (Bapam) Balise Al o aslilell datls g9y ol 2 laleall
ol Bl . Jlag¥l oo lasy emall dpaligall ssglaleall myags ol csacmy gllyll
cslily Batly Feski @8 Bmaly dgshia dggkg @uis @l syllanll g degara
ol lags amaly 9 @9 alilyll Eatls @8 allanll o symell sypmay o5y lasic
ggmpall sylaleall Jo a o2yll @l cayliligll gulis @ld bloall g2aall o ny
il Bagam Bygmy 1985 alilpall @l Jomoll cpacmi Lasl izay @l Aagaall

bl el @le Blaadlagy ool

Concurrency-control manager e

olassly alilell 8ully gulis glasl Balgall ldlaell (pgy Jelasll @l shgny
opasadaall ooy galislldgla @ Jalna gl ghalss sygmn gt

Transaction-management component
sllall Jacs opa ppll e Epalita (Aapam) alls o JUs ¥ asbilll 8zls ool cpacsy



Database Architecture
sogulallgllay sped s @l 53155 subilpll dmtly pllg Bgslaza ol
ol oday sy aliledl dnely glby agle Jaxg &ll QALa’k’l
Sa SCIVEr  guly ol dyidiga sl Il dnsly dalagl o9y
o al Beill Ayanl dnz o &lglly maly server jlay Jas
Jal e aylilygll melgs dalal gamy ol Lyl sy Aunziall
aliligdl selgs ol g Alilagall ayguladl aylyslaza J¥z5al
J2all dygall o 5 Lislyen Algmsall &pagil syt siay idpgall
lags Loxs @il sylally allyll aucly gloy syligla ~glina

LX)



naive users R sophisticated
(tellers, agents application users
S: g I Programmers o
web-users) (analysts)

database
administrator

use write use

application application query administration
interfaces Programs tools tools

1
compiler and

/—’ linker = DML queries DDL interpreter

application 'L
program DML compiler
object code and organizer

query evaluation
engine

query processor

buffer manager | | file manager | authorization transaction

and integrity manager
manager
storage manager

disk storage
data dictionary

data statistical data




B8 gl opans @Il slilll wtlgs alipehy apuds o3y &l
slan @t Beshy nagy (opand o Jagall Janll go laa glasl
slly sgillay clesmpal st sy« Agsh dhaaclient gl
del o3k ot aServer  gmladl slay o aylilgdl dssly
Ll alugll &0l dpslazall gy Gl ol s - alegall
C ot oo uhi @8 anll slagbil daila AL ga glaslil
& Bislya Jemgyg  dgsh Blhaa g jlan @t gkl Jeziny a3
 Jstsall @ .server aubdl @l Jag, @ull syl dasly alls
Jparll ylas @le Jazy @l Goubaill 3ay Jomgy « olud¥1 &GH 0o
Jemis ¥ « Server gnll @t sylaghill guly, dgoshll dlaall
2L &I alap¥l sl dgylarall mgg . sylilgll dndlyy dgalea

ol Lyl dai¥a



a. two-tier architecture

server

application server

database system

b. three-tier architecture




Database Users and Administrators
ylagleall glassal ga sylilys dncly gllay sa QALA’L ~onall
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Structure of Relational Databases
Glilul) as) g8 cilddle S

labyys @il Joloadl ga Bgana oo Baslall slily dadly ool
s Agana ot Blit g dhlag. Jolaally slodell ga ddgara
J& ¢ uyse gl al gy g3y Enadll J& s o cpgaally dnacll
sl s Begara gy (relationship) gsell Jag Jomall @9 <o
cllag caylolell atia osa d2gara oo Jouall ol e . alilay appaall
s il Bylell qeanlpsll poaiall ¢ Jomall poasa oo Sebp Solls
24 relational data model ggifell slilyll giagay o laanl
os dsisa 8ails a9 (tuple) sogoall spmy dpalppll sylilboall
Jsv oo Lemlyy ol oo Blgana oy B¥ell Jdas a3y g gmliall
@« apaall gl ga dtgara ga (tuple) sggiall s degana
Blafll syl guagay relational data model @izl giagaill
dbasd (tuple) spgsall glungal sy oen @8 Jomall g3 @l

Jonall ga ngael attribute daall sy ¢ .som @l dslall



Example: if
customer-name = {Jones, Smith, Curry, Lindsay}
customer-streef - {Main, North, Park}
customer-city = {Harrison, Rye, Pittsfield}
Then relational - { (Jones, Main, Harrison), (Smith,

North, Rye),
(Curry, North, Rye), (Lindsay, Park,
Pittsfield) |

Attribute = { domain }
1s a relation over cusfomer-name x customer-street x
customer-city



asanall aall o Begara clliag gl al B8l gamatiribute e J2l
Jiass. domain of that attribute ssall clly Jlusy @luy @illy e
set gl Bogsza sat Bagsll ol @iz, daly dags @a NUIL a2ylell dagall
- aylilaell ga mysell cogsei @ alagaey anng g angaga

Database Schema

il xatly Ll
2llell Exely Llna ops @30 ol mony clilyy sty o8 symagy lasye
iyl dncly instance syl  sllell dnclsl @obiall gamill gag
omll goa Biyra il @b slilypll dtls o s ilysll a sl g 3
seiial Baagll a2l ggaia ga golgsgrelation instance aslell ggasa
ols Jiallys csdgll yosa za skl wd cyma sekia dad ol e,
03y la Ja sypoll za soiss w3 relation instance dslell sligisa
ol on @0 asle Blaa dale sprm ¥ Jylaall o aplell o ignng
apsall oy saysei o Baasll &2l ppasa o Folgay &3l Lhaa ggapa
os daily e oedayy relation schema gslell Ll . gle Jlsy (81
.QMI&X’L\AI} attributes mLﬁ.:ll 91 mhmll



attributes

//%(or columns)

customer-name | customer-street| customer-city

Jones Main Harrison N\

Smith North Rye tuples
Curry North Rye % (or rows)
Lindsay Park Pittsfield

customer



rsildallKeys
ot Bl gasuper key  gulal gliss @le laglgsaly slilell selgs shag
Eayssll (tuple) c9osall mynagl 4 ada§ aleall ga )\;2_-‘1 9,1 Exaly ddgara
apn ablll Jpmgll b ally iolell o ( ippiia petll spganll )
$iss w9y ,SUPEE Key  dpulall goiloall @ opaiaa gedi gen @
minimal sl sally sloall ata gangs alisa ga 2L @le Jolall
lalal 9y ol oday alssa J& ol wizagcandidate Key  gasall slssall
primary key gugsll alisall gumaguia o, slilydl @Il Jpmgll gmnguyy
dntly pama Joo oo plgal o3 @ull @ilagll aanall gligall @le 2181
@y @illy dp¥ell Jals spgoall symagl Bpagsll dlugll layligely slilyll
Aylizy primary key dgpala ¥l agloall slanl sy 2 . cogsall 425l
eng YLl 0l puis orgalany oopill bl ga sl cllia opoley wp a3
Null A3 Q}Q \ \’)19 unique la,gy Q}A \‘)t \53[ éu;o.nﬂ laa ))@ Ol



((igmasa ) @Il &lalll foreign key @yiadl alisall lugs gsmigags
CJgmadl e ga dlall syln dyyacall Bplell @b slaall o d2gasa
oy yumall g ggsll sliy Jlail @l (fuple) spgpall JAI sy
=9 gl 6}..;1,(&’1 aliaall Rag3l laalangal Keldl &gyl syloll g
osdoma by Jal s pmagay gizay @l lagll slaall ds¥ell @ (tuple)
Sollsll Lgpadl so055 ol @de s

olsmall o dngaga dgall aima g5 ol-1

A8 Jpmall @ Jaadl ggs Jlaa ouis lal dgall gl mganll loa g8-2
B pmall @ qragds alisa spizy @l



Table: Doctors

DocID DocName | Department | OPD_Days
101 M Panday ENT TTS
102 G.P.Gupta Paed. MWF
201 CKSharma | Ortho MWF

Table: Patients
Pat_no PatName Department DocID
l Neera) ENT 10
2 Mohit Ortho 20
3 Ragini ENT 10
| Mohit Paed. 102
5 Nandini Ortho 201




<lysaa Department sgad sgag bally olgsmall golall Jiiall o
alssa a3l DOCLOTS Jomall s <gpea s9ly e algmall s
weiadlgliss sblall ol agan ) @eialalisa odlJgmall qog @usds
lal gglill g sll alssall (sa ags

Query Language

alepa Yl 141

incly oo sylagleall gunguall laghalgy sdby @il d2lll @ag
il oo Lol agina @t ol la Enle aylalll ata ol sy . aylilygll
sl s ollal plesa L slel sogims paas - dpulidll dnagell
allagll wingy guanguall . procedural &gl ll ael s . &glal sz
gpasall agsill syboad sblyll dacly e sllaell g ilola syl
sy . NON procedural aglial seell 2elll o Ll langyy @sll
\]y::,ll Abmmad mhl).AL 6\1:..74 01 Y9s myll:m]l &k}l:m]l g gaall
lagleall o1l gle



RELATIONAL ALGEBRA

intly @l mllaell o degana smad &3l &l gag @ailell sl
@allell seall sogby 03« Lagsls . Aygllaall Aagiill gl Jal oo alilgll
@ SQL. &l o « aylilygll dnsly slalogul ngnagl Ky vesll oy sklly
sl ga Ja s gpalsa @l galgll gazy @ SQL sages . golgll
TS Ty lad. . mhwl Andly aylalegal SRR P

allas glangaly AL Lagallea 2y dngan slole sl slilad guss
@il @ai¥ell sl syeey @bl sl syldad Julag Jasng ang sl
sl gl) mlilyy dacly glepal oy Jias Bale lamgl aiagdy osdia
(sl

alisl ¢ Jamad slollell soypms e giy @Il Byl sylaglesll d2garay
llaell dspea &ysn sbeny Jping] lasas phayg o giliia il



Selection and Projection

Union, intersection, difference

Renaming

Join (natural join, Cartesian product, theta join)

Symbol (Name)

Example of Use

a

(Selection)

Usalary}=350[}g('3-ﬂ3i'?‘ﬂ-€?30?“)

Return rows of the input relation| that satisfy
the predicate.

I'1 I'11p, satary (inistructor)

(Projection) Output specified attributes from all rows of
the input relation. Remove duplicate tuples
from the output.

X instructor X department

(Natural join)

)
(Cartesian product)

Output pairs of rows from the two input rela-
tions that have the same value on all attributes
that have the same name.

instructor x department

Output all pairs of rows from the two input
relations (regardless of whether or not they
have the same values on common attributes)

U
(Union)

I TLATTLE ( 'iﬂSt'?‘H-CtOT) U T name (S'ﬁﬂ-dﬂﬂi]

Output the union of tuples from the two input
relations.
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:View of Data wlilll ua e
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SR I R FEA L LI O ST B
il Baaadll t.\b\:\..d\ JSLa araral P EIR s lae  Jlad IS il
Slilal) acld 8 bl

:Data Abstraction <l &
By 5eliSy bl ol i) ddde g ¢ aladilU PRE e\.L.d\ O oS L;j
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A il e Gl gl
Levels of Abstraction & _ail) &l sl
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Physical level -

138 Caay 5 Jadlly cliball o JA5 5 oS Coay g (5 gl (S g8 s
Uaidie (sslme o Baiaall Ll JSLa JL5El (5 gl
A 8 Casiall B8 awdll o o) (S Can Juadilly
smasll Gpund ) Gal Y (e Ao sana e Lo Adaii pall el 5
OSe il (5 gluall 128 (& 0 3A0l) Al ge adddd 5 (el il
Culdl) g QLKL Leaia g o5 Al Slilall g Ul

Logical level -

GALAJ‘H\AM\DJ&\A@L@_UJMH@MQDM\LQM\‘JALJ.».AJ
a4 ng.m.d\ |28 6534;\.1; L_\\_m\_u]\dhum\.mﬁc\.m\sj\ @21
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The three levels of An architecture for a database system
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custonier-narie customer-street account-number balance
customer-id customer-city

custormer depositor accoumnt

Example of schema in the entity-relationship model

| customer-id |customer-name|  customer-street | customer-city |

| docoterif—rrrerrrber | balarnce

192-83-7465 Johnson 12 Alma St. Palo Alto A-101 500
019-28-3746 Smith 4 North St. Rye A-215 YO0
677-89-9011 Hayes 3 Main St. Harrison A-102 400
182-73-6091 Turner 123 Putnam Ave. Stamford A-305 350
321-12-3123 |  Jones 100 Main St. Harrison M-201 200
336-66-9999 Lindsay 175 Park Ave. Pittstield A-20F 50
019-28-3746 Smith 72 North St. Rye DD OO0

(a) The customer table (b)) The accowurnt table

| cClestforrier—red | FCCOILEFLE—Fr e rrr ey |

192 -83-465 o 10O
192 -83-465 o 200
D19 -25-3746 A -2 5
EF -89 -9001 1 O — O
182-7F3—-a091 2y — 3OS
321-12-3123 o -2
336669999 I N
0192583746 o 200

(<) The deprosifor table

A Sample Relational Database



:Object-Based Data ModelosSlh A 3aaieal) cililul) 73 gai-3
zeali ) Al dpngia (C# «C ++ <Java lems V) Al dae ) Conpial
sk ) @lld ool ALl aladinl s gl Ll SVl g4 Y 5 il

5 skl s L) Sk o oSy ) object-oriented data model 3 sa

bl iy yr g ol 5 Aliall @l apaliall ae E-R 3 sad (3l s s

:Semi-structured Data Model ASgall 4l clilul) 23 gai-4
gealic led (s 3 UL lial go Al 4t S 23 5a s
sl e 13 cliall e ilid e sana s g sl Gui g Bl il
raie B80S o) Ga G (Gl Gy b)) SOl lild) Z3k e
Al aladtul) o dus Gldall (e de genall (udl pe re g5 e QUL
Gl il ol 3 @ai Je (XML) Extensible Markup Language




Y Juadll

d gudadl) cila glaall ebl



cilanlly 3 8Y) 4o gana 08 B A Asmiall cilaglral) Akl 1daia
da D) il glaally (s gall g £ jaall &g 5 e Jeldis LAl eulaiilf g el g
10 gh ciligdat an) o aainy Jas alai Loyl ga g cingd) (iiad g Juas) el
ccbibal) ae) g8 el dandiical) cilall) gaa) g el

2 Ol gall Jaad dpuliall cilaglaal) b g3 ) A gaidad) il glaall alii Ciags
- A gall

oy Lgudany Aoyl jial) g Aliisal) 3 3gaY) (e A8 gada (8 BLe R 1 guilal)
(Hardware)cﬂ\éa.d\ BYESY XY ‘;‘9 éﬁhﬁ\gc dddaa 2\3523 e JS LN
. (Software)<biaal jall (DA (e aliia G slaly i Lasd 8 3¢aY) od Jaady
JANM 3¢l A (e (Inputs) GYALAl) Sl e 5 a8l udal) 31.5.'\13
Cr gill) zI ALy 3 mS dBag de yuw (Processing) <Ol dli dallaag
) Adagll A ol g 4daldli(Output Device) z!AY) 8¢l A
L yalall



D Rmlad) & Jraa

) jlgadal gaibland) of ) 8 Adlad) 4 pud)

Aasaia aliby JAa) Ja 8 milidl) 8 dllad) 4340) o

dala gl Jdas) gl gUas) g0 Sual giall Jaxd) e bdlal)l g A8 4i5l) o
Adluall

Cdalal) sie Lgela jiud g liba) fpe AL daS (p a0 o 5 akal) o

il dssa () (B ila glaall allad dlliay:dy gulad) cila glaal) aliS cila gha

rilaglaall adhi Cila gla at) (e g AT (o) LgSTiay Al (ailuadll g Cila giall

JAT) dolas aS g pasl) Jardl pmad (B el Al Cilaglaall y8 gizcdagll o
ymdAwMM\UJQDJNUJJM\u.\QWﬂ\ 3.as Luwa g¢ ) Al
A ) cla glaal) a8 4 g

L Jany A dsall agan 4 Cilaglaall AT agan piatizagasd) e

uaccilaglaal) sl Lo iy Aswpall Lga S L3N <) figal) ABLS:ALY
A5 Al Gl ull g cla glaal) Jlaa (A clasioal) g bl Saal Jadd
(ila plaall aUS o ghali g Cppuna Ao



- palinl) 032 »\JJA@\&#&Y&AM&J\%M\ O A gana

Cpdl) dwusall Al ga Jiac aUailly dBMe agd cpdl) 2 8Y) JS an gral 2Y) e
Adlidal) clildll DA (e clagleal) allii pa Jaladl) agles dapd bt
Joaall 3 pilia e\.ﬁﬁ\ - Crolalay 0333\ g ydall é‘ﬂs\gccﬁt}u&\ emm
NS geagal) Jual Al R PR e sl @ g8y ol Ed) e
dde Jarll Ggalilyg aUBS) (gl Cpall Al g Claglaall aUai 415 ge
skl Agdas (B (S Ly Claglral) 4y juy () Ao Blially (sa iy
el g e glaal) aldas

CrAT DA (e aly Al dragall Cile) a¥l g JeeY) de gara Arcilland) o
Uil JB) dallaally; dalyg cptidiuall lgaiafiy cilaglaeall dallaag
il o alilead) (e la @ g Lglia gl Lgduaat g

cbalaad) aSant da U Ciliaa ull 9 3 3¢l g culamal) A zcilidisl)

aﬁg}u&\ Gl glaall P-BA. Jas (bl yuliad gﬂ\ e&‘ dalall QA:QUQ@\ o



CGlaglaa altl sl N diagigdnsalall clagleall il pghig eliy dles
(a aghiSall agily flass pran (8 Clagall (8 A1) Jao a0y o g8 A pudas
Zal (8 b bke ABl sdag | il Al MAS) g cdSEal) Jag Jlee) el

i) 2218 e ey oaanda i (e dad Ay guila



	Chapter Three Database Design semester2
	RELATIONAL ALGEBRA part1
	RELATIONAL ALGEBRA(Part2
	Relational Algebra(part3)
	الفصل الثالث (تكملة1)مراحل تطوير النظم
	الفصل الثالث (تكملة2)تحليل نظم
	الفصل الثاني المعلومات تحليل نظم
	الفصل الخامس (تكمله2)تحليل نظم
	الفصل الخامس تكملة (1)
	الفصل الخامس منهجيات تطوير نظم المعلومات الحاسوبية
	الفصل الدراسي الثاني مقدمة في قواعد البيانات
	الفصل الرابع (تكملة)تحليل نظم
	الفصل الرابع محلل ومصمم نظم المعلومات الحاسوبية
	المحاضرة الثالثة الفصل الثاني لغات قواعد البيانات
	المحاضرة الثانية تحليل نظم تصنيف النظم
	المحاضرة الرابعة الفصل الثاني تحليل
	تصميم وتحليل النظم المحاضرة الاولى 2021
	قواعد البيانات المحاضرة الثانية المرحلة الثانية
	نظم المعلومات الحاسوبية الفصل الثالث

