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.Base Management System(DBMYS)

« Database Management System (DBMS) :Is a set of programs that
manage the process of storing and retrieving data, As well as providing
users access to the database, They serve as liaison between database users,
it receives the requests from users, and then transfer them to the database,
and execute the programs to do these requirements, and then provide the
user with the desired results. i.e. VFP, Oracle, SQL-SERVER, Access.

« Data: It's a facts or raw material, and it can be a text, numbers or images
which are stored and processed by computer.

osa ol Q)] ) et o Bl s el Balall gl A ddda g oLl rlilad)
culadl Jd e Lgiallaas Leyas oy lly

» Information :To understand these data, they need to translate or interpret
to become information. information is the meaning that is given to the data

through interpreted appropriately.

Gaslen maail dallee oyl § daag ) Zliad 68 (bl oda agdl tcilaghal) ¢
el AL Wyl Gy e lilull oy Lﬁm szl R Gila slaalld
« Database: is an organized collection of data. A large collection of relevant
data, organized and arranged in a number of interrelated data files to form

an electronic repository of data. This repository is managed through
specialized software called Data Base Management System (DBMS).
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.SQL-SERVER, Access
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Database Models <llyll 168 7 M
Hierarchical Database Management Systems : axll z3seill -1
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Network Database Management System <&l zigaill -2

s Jiay (ML bl o ddadlfie Judls 3y5mm (S0l JSel) (8 bl oias 2
Cogmslal) alail Uldl ae)sd 5y} alat ae padieg I Vs Jaian ST Llaie clDle (Sl
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Relational Database Management System Akl z3gaill -3
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Columns saec) e dsaa IS 55 (Relations iy Ly fi Tables Jslaa (e z 3salll
DA e Jaall Layy &5 (Records sl Jici ROWS Casias Fields Jsaal) Jias
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Tables: is a set of rows which represent records, and a set of columns that
represent fields, each row in the table has the same number of fields, but
differ in the value, and all fields in the table share the same type and size

in a column.

o 52021 (g0 desanny capill Jii iy Cisieall o desane G Bl b idslaad)

cApilull dadll 8 calias (SIy Jaaadl (e 22all (ads Al Jsaall 8 aia S5 cJsiall i
cnlgll 3panll b pnally g gl Gty i Joanll b Jsiall gaens

Field: represents a set of data elements, and represents distinctive property
describing the components of the data. The field may be the name of a

student, dept., stage, all these elements are fields in a table of students.
bl Bhaeall il sKall Coal dpald Jiayy ccalilidl pealic e degana Jia iald) o
Al Jsan 8 Jgin pualiall oda poan yfind 3) s pal) conl) s sl 5 a8 Janlly

Record: is a group of fields in the table, although a group of fields student's
name, dept., and stage represents a one record to a student in the student

table.
s jally ¢ anil) cdlall an) Jsis de gana g cdsanll (B Jsall (e Ao gena ga tdaaad) o
Al Jpan 8 allal sl M i

Primary Key: Each record is marked by a field called primary key, and
this record cannot be repeated and unique to each student, and may not be
an empty. And the access to the student's record can be done through this

key field.
138 5 ¢ ooyl 7 Gaal) oy Al Jia PR (e s IS Jaa ol tPUKL (pedyl) GRal)
Ol s 128 Min 5% o Jsma ¥ LS ecallla S 45 2jiys S of oS Y o

. bl Jiall s (DA e lldall Jas )

Relations: it’s the linking between tables together by a common factor
among these tables.

Jsland) oda Gy it dele Gyl e lgaany pe Jolaall s ) L Bl -
Database Users «llyl) so1s8 gadiia
DB Administrator c:Ulul) sclgd paa ©
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Who manages databases, control the permissions, monitor the system and
improve the performance of databases.
o1l ety alail) Adlhes Jasll Ciliadlia 3 aSailly bl acld 5ol ashy 3 sag
bl acl g8
DB Designer <ty |6 aaaa ©
He is designing databases to be created and built with highly efficient
manner, according to user requirements.
Cilatlial Tk ddle 566l gk Lgiliys LeSlaal 2l bl ae)d avenstiy agiy (53 5a 5
PRECIOA

DB End User <ULyl so)6d addiua  °

Some users have a sufficient experience to the preparation of the inquiries
by query language, and others have no experience therefore a special

programs are created for them.

ehludin) Aaly dysllaall colylugin¥) dlacy ZaKH 58l sl (56 Greddiuall (am

Jsmnll ety sasiy ped Lald gl elii) 2 5l agual Gad Cpeaiiiasdl Ganys
sthall e

Database vs. Files dadiil) cililal) dadiil aa cilibd) ao)d 45l

Aasin) 23 38 clge) il aaamy Cilusmsall Wlllaie ) Jaasl) 3 Aysall Aalal) jseail Plas o
Cumy Aliine ilile 8 ULl 53580 o ading Cagae allad sy cdoadill culalall daka]
ol L e Al e Gkl 053
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Database Features clilull so|gh aladin) cijaaa
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ondn alilall )< asasy :Reduction of Data Redundancy cablull S5 e Julail) L1
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& bl Lia xie :Avoidance of Data Inconsistency <) 4 (dlall cuss .2
adlsall 03 2a) 8 bl o ot eha) Ol casly adse e ST iy il g S
Clilal) Galat adey ey Lae (9 AY) alsall 8 Lella o cllal) i oy ) (s 8

Ul ) sl padiase (e FSY ~Lawdl iis :Data Sharing bl s 485l .3
L gl) padty Bac Bl) 8 B g sl

s bl b aady :Data Privacy and Security ciblull 4l 4aay) Guls .4
faga dpald bl gl dags clgeliag o Cunll Sl g piall e Jaal e leiles
L likal) acl g 3yl alail

Sl Cual (38 BiaS bli aang L aalys :Data Integrity bl Juls .5
gl bl 8 (@il G axe Gl ) Adla) coaall e Epaail

Jilay o @bl adan ey a5 :Data Independence D) faw Gulas 43lS4) .6
2ol pylaf ks o 3 L ekl cldlaie e Jheay Ulall Joeasl) Gaslad apaas ¢pall
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Introduction to Key Fields 4alidd Jgiall agseda
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« Key field is a data element or field that is used to identify the records,
retrieval and indexing data stored. It may be a simple key, which
consists of a one field (column), or it may be the composite key

consisting of several fields (columns).
£ il cBlandl el aadion Jia sl bkl jualic (e juaie 58 oAbl Jisll e
b5 asee o Jin o 05Sh of Unnay o lidl (K 85 AR Sl dunygds
saech S Jsinsae (e 05K of (LSpe Ll (S5 38 f ol
toR geilial) glgl Cag
Primary Key i)l ~Uadll —1
Foreign Key sl ~liadl) -2
Candidate Key gzl ~Uiall =3
Composite Key S jall - iall —4
Super Key ake) 7 Lidl =5
Natural Key  auhll ~Uial -6
Surrogate Key Jiull ~biall =7

Primary Key i) Udall -1
» The primary key is the field that identify each table in the database, and
identifies each record in a table uniquely.

JS Gty o)l U8l o giyg ccilily sac 8 5 Joaall dygn Jin pusti)l) 2 lidall 2ny @
ah IS5 Jeaad) (B Jas

fgt el Jaall Chias ey
L) s g il Julee e ) g% Lo ¢TSI ol - Ulall ujgd oLy .1
Jslaall s el ey L2
cdsall eyl ~Gaall s Ay B (mpe o4 W3
Ml S5 lendl axe 4
Null Jaodl 228 Ladll i ~lad) p2e .5

P 3\ | g PN S ENA RN U VR A RE St 0 WO
-(Unique) 4dly clibal) sy Jia jLsd) .1
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¢ ratyl) 7 el raand (LS Jsan (e sl aned Jis sl Uadd) e cJlal) Qs e
760 Ay gl o) aaduains Liilh GUIA 65 iy Bac B aladiiud die ) S0 38 A Y el
sl IS 8 Jaall 13 S5 ael asd)

.(Not Null) 48,6 dad o gging of oS ¥ Jia JLEa) .2
2 biall maadd (L3 Jsan e sl iila Ay Jia aladiud Uadll (e cJBal) Joas Jlad
Tpbiad Gy 5l ()€ 8 Jandl Gl oY @lldg ¢ ansi

.(Smallest Key) clibadl (o Jub a3e o g8y Jia jLad) .3
(Dl e anll ot~ Gl Jis 8 Basmsall Aagill adid a8 ¢ Jlial) S Jlnd
deyu o fim ) aan oy o Cpal) BN e € aae e g YT el Sl
bl Bac @ 8 Glleal)

~~ .
customer_id customer_name address phone

01 Mohammed Mosul 09567

02 Ali Baghdad 07654

03 Saad Baghdad 05654

W Ali Basrah
™

/:ustu mer_id customer_n a}R address phone
01 Mohammed Mosul 09567
02 Ali Baghdad 07654

03 Saad Baghdad 08654
04 Alj Basrah

Foreign Key (a¥)) @sitill ¢ lidal) -2
It is a field that represents the primary key in another table, it called a
foreign keys because it is not from an existing fields in the table, but its

added to the table to link with another table.

A a1 13 ) 2l alis ¢ AT Jsaa 8 odl) ~ L8l Jiey Jis o 3)le s
Jsn ge adag)) Jsaall ) Cilime dis s o805 cJsanll 3 Slal 535msall Joial) a
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Wlas 5Ss of Jajid (815 ¢ i)l Uil ansl (puity (55300 U8Rl (3o of Bajidy ¥ .1
(Jsindl sae s canalls il Cum e J5V) Jpand) 3 oty ikl

L Jsanl) L aiad S5 e lajidy ¥ .2

/ custome r_a\ customer_name address phone
01 \ Mohammed Maosul 09567
- 02 J Al Baghdad 07654
03 Saad Baghdad 08654
\ 04 / Ali Basrah

order_id cust_id \ order_name order_date

1 / 01 a 2011-01-05

002 02 b 2010-07-10

003 ( 02 C 2009-05-05

004\ 04 d 2011-11-17

005 N [y e 2006-12-07

sl S Wl ¢ ousthy 7 0 e Y Cile (8 onill Sy of i) Ja) (e aadls

) Atlal) spasily coalganll (p day)ll asilin) Caiy o iaf 2 lde sed calullall Cile

Al

Candidate Key gl zlidall -3

* It holds the same properties of primary key, but it is not a primary key
for the table, therefore its candidate to be a primary key.

S e 568 1aeds cdsaall ) ZUde Gud 41y )l Z Uk (ailiad sy 25
cdsaall o)l AUl 058

JK) die 5 cdpudy miilie sl (S Jsiall e 20zl A Jedad)l apealy cad) die ¢
NUll 2ag 32l 3 ~Uiaalls (NUIT Fag 386 0 Sy esliall s ) Gy 28 (il
gy eilie raaiy 5 )SE Vs NUI A 228 Y ) wplially ¢S

O ia Leandy jlad) S Al licall desane o ddal)l g mdyal) Al G
oy Uk laobaie) 2y ol Aaiye mlie i Ll any Lo

/ custo mer_ih\ customer_name address / phone \
01 \ Mohammed Mosu Q9567 \
02 ) Ali Baghdad ( 07654 )
03 / Saad Baghdad 0se54 |
\ 04 All Basrah \ /
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O Sl Aty 0581 Anine eilia Cilel) alys sl ey of Galall JEa (e Jaadls

oty 4358 a dafion Cagus 13l L)l (5% o (San gl ) of 2e Lah

Composite Key Sl zUidall -4

It is the key field that is used to identify a record uniquely, but differs from
the primary key that includes more than one attribute.

sl Ul e ity asSly Sy dems IS o) Cipetl pasie M) sl s

i e ST ey 4l
stud_name project miark
Pfdohammed DB \ 75
Ali VB ) B0
Saad DB / 69
Al /D/ 45

ety 7 laaS Aapall 5l g piall aasly allall s liiel S Y adl ¢ Galadl JEall  Jaadl

ol o lllall ol Jlie) ) Al ol (8 e gall) i cayiiey day JSdy Jadl aag

ol S5 €S0 38 g pall anly S 8 Clllal) sl o) Jliie) e S - ke gl

SE ) S e LS g el ausl ae il

Super Key ake¥) zlidall -5

It’s a less number of attributes that can be distinguished a record in the
table from the rest of the other records.

(o AY) el 4d) ge Jeaall 8 Jaad) Sud o oS A Glaall (e 22e Ji) s
alae ) Al s of Sy caliall p3a Dlied

[ o TSN RSN o) [

Su per //V St.no| _Sgname dep birth

key __DBoT ali math 1980

-1 D087 ahmed | eng 1990

lLstno 0003 jasem | arabic 1991
2.st.na
me
3.dep

Natural Key bl 7Uiall -6
gl Db ke alae) 10 (ki) bl acld

www.manaraa.com




» A field that consists of the attributes that represent some of the features
in the real world. For example, employee ID number, and credit card
number, are numbers those exist in the real world. If the key has these

qualities, it is considered as a natural key.
csiall allad) 3 Basasall pailiadll sy Jiai Al Gliall e 0sSy 3 Jiall a0
allall 8 505m 50 Al & AplaiV) A8lad) A5 ccalhgall Ay ol (Jlal) Jaas i

Lol aliie iiny sed cciliall oda o gging ounth)l) 2 il (S 13); . i)

customer_name address phone /tredit_c.ard_n
Mohammed Mlosul 09567 / m_q.m.s.s.g_q?\'
Al Baghdad 07654 ( 005-8465-932 J

Saad Baghdad 08654 003-1265-548
Al Basrah wc? 1541-63% |

customer ID field.

Surrogate Key Jsall zUdal) =7
* In some situations it may be the natural key is unavailable in the table,
or it may be too long, these problems are not being it to be a primary
key, in such cases we can use the alternative key or artificial key to be
the primary key, it can be added manually or automatically by the
computer. For example, you can configure AutoNumber to the

Slsh 05K 38§ (Jsall L Dilsie e aulall 2lad) (6 8 olal) Gy 4
2 il Aasind ey Vsl oa d Ly Talise o€ o (e 4K Y JSLal) 038
Jia oo pyle sa ¢ il Ll ()5S (Artificial Key) gilaadl ~taal 5 Qo)
a5 35S (S eJiall s o Aplal) Gl e W 5T Tygay 4Ly Aila) oy o

(Ol ey Jial Alaly

custo mer_id\ customer_name address phone credit_card_no
01 Mohammed Mosul 09567 Q09-7665-9098-6655
02 ) Ali Baghdad 07654 005-B465-932-6443
03 / Saad Baghdad eG54 003-1265-548-6744
\ 04 / Ali Basrah 007-1541-638-4533

gy Db el 0 ralae)

Database Systems Examples clibull ao g alait 4%
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Library System 4usall aUai e

User File
| user id | user_name | user_address | phone I
Book File
[ 15BN [ book_title T author [ price I
Borrowing File
[ bor id [ user id [ 15BN [ date |
Commerce System (glad allai o
Customer File
[ customer _id l customer_name [ customer_addr ] phone |
Order File
[ arder_id | order_date l order_name | customer id l
Product File
| prod id | prod_name | price | order _id I
Bank System &l alai o
User File
user_id | user_name I user_address | phone |
Account File
ACE NG | user id | dept_name | ammaout |
check File
I sheck no | user id | acc_na ammout |

Clinic System <ialal) allai e

12
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Patient File

| pat_id | pat_name | state | address I doc_id |
Doctor File
| doc_id | pat_id | doc_name | spec |
Report File
repid |  patid | docid |  state |
Teaching System (uail) allai o
Student File
| stud id | stud_name | stage | address |
Lecture File
lec_id | lec_name | spec | cert |
Subject File
| sub id sub_name lec_id |

Introduction to Relations <lEall asgia

13
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» The relation is the sharing of a field between the two tables, therefore
every value have two records, the first record in the first table and the

second record in the other table.
Jaadl (plans Joall 1aa 8 dad JS Gl Cumy clan o Jas Gllpd) ARl aady
LAY Jsaal) & S Jadls JY) Jsaadl 3 JsY)
fin o elie ety bl sac il sl apeatll O (gygpa el Jsland) Jayy amys
Baaly Al Gl @lily e lgie IS Jaidy Bya Jslaa
Wiaii e 0sSas ST ) calgan o Ay L) ADle oLt ey Jolaald) dayys
coldleind o & o il 3 layledaly Galgand) SIS (e il A
it Bale s ULl (udi Lagy ST ) Jin e Jaity Ll IS 1) cplsan Jayy oSans
OV 3ays Al ik Jsaa (& 05l 3y Jie . ansl) udiy Gl saad) DS 8 Jsaal)
Glpdhll s 8

(Primary Key ) i)l 7 Uiall slaa (paliie adding Coge ABle oL o ol

.(Foreign Key) ual ~ Uil

Loh LY cle sl

One-t0-One (1-1) asls ) asly 4e
One-to-Many (1-N) or (N-1) 2aaia ) 2als &8e
Many-to-Many (N-N) aazie ) daeie ie e

One-t0-One aals A} aaly e ~1

& aaly Jaw 4l Primary Table i)l Jsasdl 8 Jas IS dlal) 028 4 ¢
.Related Table 4 Laiyall Jsaall

&b 0sSE Aiphall o3gy Aatiyall Claglaall aliae o claili DN e gl 134 2y Yy 0
SRENPRSPREN

il Ll Jga e ein Bl ) edsia sae o (giing Joan aandil axdiug oy

gty etilie Galagyall culiall DS (IS 13 One-to-One adle Las, »

& B
.-’f1 L ff r:lxk'x
|I I' |I |

{ |

2 [ | B |
|I i |I I
I'-_ L ax L !

37 e/
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Dbl Jiay 01 dad) oIS 1)) <One-to-One adle lgd aadind Al ABY) (hay @

aldll pania jilia JSU (8 188 5 5 ilall 8 saxia Jiey 96 Jaudd) (li Mohammed

Jiey A9656 Jadl

pass id pass_name address
01 Mohammed hasul
az Ali Baghdad
03 Saad Baghdad
04 Ali Basrah
_,_
seat no seat_type
96 &
32 )
74 B
25 C

- ollall & 2l

ot Mohammed (eaill Jiay 01 Jandl IS 13) ¢ AT Jbiay o

cnslly palall siu Slea et U1 Gl 13Sa 5 ojin sa

person_id person_name address phone
01 Mohammed Mosul 0ase7
02 Ali Baghdad 07654 -
03 Saad Baghdad 08654
04 Al Basrah
_,_
passport no | passport_type exp_date
ADBSE A 2015-01-05
G5432 G 2013-07-10
G7643 G 2014-05-05
57425 3 2016-11-17

One-to-Many saia ) aalg dde -2

ALy iyl gl 8 s sl Jad) o ity e Jghaad) g Lalasind SV D a5
Lagyall Jsanll L Jaws (e S

zie JAY)y ) ~bide ddagyall Jsiall aal oIS 13 One-to-Many adle ol o *
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c2aa8al 2y oA sVl Calhsall Cilaglae Dliad o

A

4=
|

B
-2
=2 |

0——=—10 |
W/

PRy Q;T oA ayyliay Ol ABle o4 <One-to-Many e alaaiu) Je JBaSy o

e oo ST dae Qlllall Jomy Yy canly 285 5 pie DU (e Ao gana JS

~as 1 _ __ a2

n -
stud id stud_name project_id
01 Mohammed Qo3
02 Ali 003
03 Saad 0o1
04 Moor 0ol
05 Ali 002
06 Reem 002

Nt .
n
project id project_name
01 Resources management
002 Library System
003 Web Application
004 Pharmacy System

Sar Vs Al e ST Gl o (S 099 IS8 dallally el Ae a AT Jliay ¢

LOs) (e ASY 2528 () (e dgllall

[ g PR R

n
customer_id customer_name address phane
m Mohammed Mosul 09567
02 Ali Baghdad 07654
03 Saad Baghdad 08654
F]d Al Basrah
_1_
n AN

order_id cust_id order_name order_date

001 01 a 2011-01-05

Qo2 o2 b 2010-07-10

003 02 C 2009-05-05

004 04 d 2011-11-17

005 01 e 2006-12-07

[ W [N

Many- asls ) 2aie 28Dle 48l andid aals Jaen ddadipe D sae cul€ 13 Wl o
SV aaxie a YL VY1 ADed (AGLu) ADa) (e by . JSED L LS to-One
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Many-to-Many asia ) saie dde -3

s chasyall Joaall & e 320wl il e daw Jilay ALl 020 (& 0
ceml) Joaadl (8 CBla sae Jadiyall Jeaadl 8 Ja

L) 3 gadly il e coslal cpdsaad) Jayy Cany 1A cdiee R (e gl 120 0
One-to- g5 (w Gi®le J Many-to-Many adle d55as Ao Jony GG Joaa
OsSas -l Jgaad) b oalsaall SIS )l Gualisal) ass sl o34 35 <Many
CAY) Gl i)l Cpalisdl e (e paall Jgaall ol Uil

A B
AN
| '| . | i
| y=1 | b |
i II ; II |
'I ) I n, ¥
27 Ry

Jsaag JCustomers pLW Jean oo LLHY) dDle dlall oo Jo JBS, o
e sl uma oSl mite gl s of oSer sy gl CProducts sl
o) Y gl ol oSa

4lal ¢llys «One-to-Many gsi (e (ile J) Many-to-Many 48le 4330 21
A Jgaally Json IS Al aat el "Orders lullall” Jas s 6 Joaa
.One-to-Many 4dle & 4 Jalaty

gl Db ke alae) 17 (ki) bl acld
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™~ __ _ ___ _a_

cust id cust_name prod id prod_name
o1 Mohammed ool Laptop
02 All ooz Data Show
o3 Saad 0o3 LIPS
- - i)
AN - N
gust id prod id order_date
01 ool 01-05-2011
01 ooz2 05-06-2011
02 ool 01-08-2011
02 ooz 21-05-2011
02 003 09-03-2011
03 003 01-05-2011
Ao Vo P I
~ ~
stud id stud_name course_id COUrse_name
01 Mohammed 001 Database
o2 Al ooz o5
03 Saad -
— o
AN~ N
stud id course_id
01 001
01 002
02 001
02 002
03 001
03 Q02
- -

Database Life Cycle (DBLC) clilul) e 5L 3,92
The developing process of database system undergoing in a series of
stages, these stages are called the database life cycle.
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:Data Analysis and Modeling Phase wllull dalaiy Julas s e .2
Lo aldll Pl e clibnl) aple ()5S0 3l JSAl Bhaie )geal (35S0 dlayall 020 (8
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Database Design Phase clilull 33c asaual dlaja .3
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cosanaill Sl Lo gl dlae) @Sy kil Caal 4US (1
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Ll 3ac ) Sl ISl Y deasil) dlajall o300 e iy (4
Database Implementation Phase Ul sasld Lk dlaja .4
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tJie coulic DBMS  @lily s2cld jae e @l 3as A bl 320 avaal
.(oracle, access, sqlserver, FoxPro.... etc)
Database Testing Phase «Ulul) s gla) (aad ddaye .5

Ll alinsy pasdlly Adhall leeliad] o AY 20l auage Gl 32c B puag 22y
cJalSie alad ) Jea il paniay Loy 3B B0l e hialy oz el 3 gaill A Canaall

Database Data Types clibyll x| & Lyl gls)
ccallaad) 3y Ayl Alaldl) e gsmy of (e A8V Laiad aaiiiy :NUmeric o

.l (8) axall ©
... (5.05) « (-500) « (9000) :akai o

oS! aaa Lyl ALaldl aasis Al Tas 4380 H83Y) Laisl :Double e

... (-0.006554) <(0.000001433) 44 o
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Table Desgner - stud did
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Notwe Type ‘wWeah Deomsl Indes  NULL Dogley
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¢ rave Oharaciet 0 [ )
Laptor
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e
et
»

(oal UG o g Jaliyy sally s8N (asaill Laial aaiiny :Character e
Lol S e Canlgll ady aia oS i dpalpll clblual) g Jalen Y ) s
ol 35K (254) ) Yseas ey Ul (1) paall O
cer “50%” <“40GB” “Ahmed” :4Ldd o
oo Jise Cile b bl Laist Caguy €l pagall JBaY aadiu :Memo o
leian 55 Ay ALl dapay bl Jaisl Memo(Binary) alasiu) (Says ¢Jsaall
(A i
@) o (exe) Lwnll i) §f S Nie (g g o) e bl Jaial axiviy :Blob e
(oAl alile 38 Al bl e Stream
o’ Ky ) aaay (Kl Blob (ailaa (uéi :Varbinary e
mm/ddlyy J&& e o5 sdlly ccdg (g dadh gl Laial aadtiy :Date o
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SET DATE DMY a¥) alasinly JSa0 s ey ©

{19999-12-31} JSally ()5S Limays 4xe Julxill 0
PSS e 068 (sAlls gl pe gl Jadal axdiiy :DateTime o

.mm/dd/yy hh:mm:ss AM|PM

el 8 B s L 2mb AM f Lle ©

ekl ey YT aea L 2 PM s ©

{"9999-12-31, hh:mm :ss ajp} JSall (jsS baay axe Jalaill 0
False § True o Juws ) dlaiadl bl ae 223 :Logical e

b (1) paadl o

Fo5 T, Jaly L.Mﬁ@ Jalxill 23y 0
Excel cale JEdl Juw Je calalyy OLE g6 (e (88 Lis Koy :General o

cesdyga
Stud Lo O 1 O
St_id St_name St_img -
1idd Fen
2 qen

Eﬁ Stud.st_img E@

—

I- imgl.jpg

el il (e Y Aleall £33 aadi el e (CDleall axdiy :CUrTENCY @
24 (8) paad o
scilaada
Al bl asa 05Sy Jiad) aaa of i 138 Var AdS 4iudi gy JS e
... Varint«Varchar :3. o
f) Unicode sl sasge 0585 Jind)l by o ing 138 N Ciyn 4l g3 JS @
() s 1SN (S
... nVarchar«nchar M o
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... memo (binary)char (binary) i« o

Binary dxua; 058 Jisl) wlily o) e 1368 Binary aalS ase 385 g5 IS o

Entity Relationship (ER) Diagram cul@ally <UL 7z dga

« ERisamodel which will display data in a high-level manner, this diagram

is usually used in data analysis and modeling phase. The data building is
represented by using an easy graphical form.

Asje Bole zisall 13 aladind diyg ginall Mo IS8 Cllall (ayes ashs z3sei s

Lasas) JISI) alasinly Lgle 4 slhaall aglly Glikad) ol Jiad oy bkl dadary Jolas

B g Alg
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Entity ¢Lsd
Entity is an object or thing have attention in the system, and we have to

collect and record data for this entity. And can look to the entity as a class
of data.

Jinniy pany asi o lidey callatl) 8 alaa¥l Jase o 5 5l S (e sile 58 LS
Gl e 488 a) e ol ) lan o (Saas - WS 13 e cabild)

Asalal Gl s2e 8 AUa 8 Aege GULS et Aot (el caladl calllall S
M U_ﬂ.\l:u pac |8 c;ﬁ :\.AG_A &L}L\QS ‘CM\ 4&4} cua.a_.)d\ ca_tga.kj\ Aﬂhsj

LSl e (ggingy Jalatsey GULSY de ganad Jayys ¢
Car Student Patient

5 e el s

Jsan Jidis dglitiall il de gone Lol et i)l desanall Jich llSD) desanas
AEDRY bl 3208 b

Attributes cliall gl Gailadll
Attributes is a characteristics of the entity, in other words is the information
to be stored for a particular entity, and it represents table columns in a

relational database.
SIS Ge Leaat calsd) Glasbedl (AT 3)lms (LU hadll cliall (o e A
AED) bl sael s Jgaad) saeely Jids copma
) (35S e gtialy o Ala el Dl el candl el Jans o camg s JS1 S o
student
T [
Domain adll Jlaa

.(domain) asll Jlae lia ang don K1
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@sin O i Q) sy (lblA e (e pmaa 230 (6 o ang lllal) Q8 e
Sl om le oS 2 e ggimg o aag daaally cCia 30 Jodas d3e) pl e
L3l

slS Jia (primary Key) s 7S bylaal & 3 (lbal) g sane f) daall o)y
) i Ik gy ¢Sl Abaa

car_year

Simple and Composite Attributes 4 ally daswl) cilial)
» Simple attributes cannot be fragmented, such as: Stud ID, gender, and

birth...

« Composite attributes are a characteristics are that can defragment such as:
Name (first name, second name), and address (city, town, street, house
number).

e Dl Geylig ¢ il calldal) o8y 1 fie Lgiiiat ey Y ) b Adapdl Glaal) o

¢ S VY A1) ) By o S ans) t e gt oSy ) g A pal) claial) Ll o
(D3l a8y el ¢ all dnaall) ) olsiadl Ty (Al and

Slo leie JS (ssingg o pal Apglian JISAT 4 i (goliay (S8 4S5l daall ey ¢
asfise Jad Aaudsy Gyl daall ge Gae ) Cilicall Ladifig e ) ddall o

Fname

M N Student
=

Single — valued or Multiple — valued Attributes afll samia i saag cilia

» Single — valued attributes is contain a single value such as (car number,
date of manufacture).

« Multiple — valued attributes are have multiple values ,such as the color of
the car (there could be the color of the roof, body sides).

(el el ¢ s)lndl p3) Jiesanly ded e ggiad ) claall -
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car_color | Car

(- Jand) cJrall ¢Jsanall) uila elﬁj sae sl sy of oSy 1 AT Jliay e

Employee

daall aul o gsiny AT gy G Jah goliay JSG 4@l saie ddall Jayy 0
pfinse Jad daulsy OLSH) as ddall Lasiyi
Derived Attributes 4diidall clil)
Derived attributes can be derived from other attributes.
a) lia e \@lES (Ko ) laall & 0
phaiie aaie Jady LS ae asiig ddiall ol o (going adafie (golian JSG W Jays ¢

L
g T~ d
"._‘ Age } e st:M:]t

e

tPA e el Jaee clea (Kt AT Jla o
(Sum(Mark) / Count(Subjects))  (alsall 22e / Slajall ¢ 5an4)
) flall A8l Clus Sy
(Unit_price * Quantity)  (lassll aae X saa5ll j2)
PPA e aiadll Clia (S
(gl aae X sassll jmn) X (aaddl i — 1)
(1 - Discount_percent) * (Unit_price * Quantity)
Relationship i@l
The relationship (R) between a set of entities (E1, E2, ... En) represents the

links between these entities, and each instance in R is a union between
related entities, therefore the unit represents a single row from each

participating entity in this relationship.

(UL o o llalyY) Jia (EL,E2, ...EN) LSl (e dcgana on (R) 4830 o

o) Cuny didagiyall GULSH G aladl e ke o (R) A8l 3 (Instance) sass JSs
A oda A hlie GLS S (e 2aly Coay Jidd Bassl oda

gl Db ke alae) 26 (ki) bl acld

www.manaraa.com




4*\
AEsady . i
\).&w S Bl sl e (gsing (Diamond) oses IS ) Sans

UL Lo yliall laia o (Cardinality Ratio) bloy¥) dus e JS0 aag LS
(N:N) 5 (N:1) S (1:1) W)

ALY o5 canly paddl dgmy Jandl Jleng caaly jiu Jlsa 4l pads S JBd) diss e
r0Sal 8 LS Lelia oSy 11 ADle Jiss

Pass no
1 ) 1
Person Have Passport

A o2y el (e ST agle Jaxy 5 pialls canly o5 e o Jamy s JS 0 AT Jlia o
1S 8 LS Ll (Says 1-N dle Jiss

Peoj no
1 N
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35 Ol (e de gane Loy Balally ¢ ST saaly sale (uyy il JS 2 AT Jlag o

Student
ialllall

Subject
sala

e oLl ADle Clia 4 odas Ll iliia L () o oS AL o A g
S il Hha Jid (ol cloguiany
ReCcUrsive 4wl ga lsl) dde Jial

ke 41l €5 of ey ashall i) of lizmpd ol Sliad candiy (LKD) L)) Jid as 0
(e o e s kil g ) ST Gl

gl Db ke alae) 27 (ki) bl acld

www.manaraa.com




Course
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Participation Constraints <@l e 58l &g

:(Total Participation) s &is .1

Al 8 (Instance) sass Ladiy of sy QLS JS -

Oe 83ag 35as of T ((Existence Dependency) «asssl) Laliyly 2 2l 138 oy
AT LS (e Bangy Ledaliy) a3l Lo LS

: Jie Al 03¢ Aasiyal) iKY Layys 5230 Tk ansyy S YY) 08 Jial o o

<>

:(Partial Participation ) 4 &)l .2

Employee

A 8 (Instances) lasgll (asy dadin QULKH (any
e Al o3¢y Adatiyall COLLEN dagyy 3jie ok ayy el NI 08 Jia oy

Rec no

1 1 y
7 Health
Student Have Record Date
St_name \\\_
Hospital
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D Name
Dependent Employee

(1A ) sy Jaw Al g1 ¢

(1 A £ 95) aaly @llal & Jad) o

(D ) Bl el Gl AR Gans 5% of (fa 0
(S ) e il ity 05 s WY Jam IS

Weak Entities ddmll clilsl)
Weak entities are a no independent entities in a system, therefore their
existence depends on the existence of another entity.

OLS 3sa o ading basas of gl alail b gl Aldie aa s ¥ LS oo Ble (& ¢
Al

Jie il gall el (alai¥) clewd oo Gloglee Jand Lo dasie off L g o S o
ol sall 35mgr Adagize il Cilashes dsmgh cpallgll S Aag3ll (o L)

Jie) @l lia (e dba g oaniill GUST al) Uil L) 5 S oda ay
acbiie bad 4int gy 5 il QLU L) lalise (S0 (an)

oo biny camall G ) e aging dibaine JAh Jilassy Cipmall GUST Gajy 0
oals SRV LD dsagl Ja s V) LD sas o) in) Cpasine had i)l LS
(i Adpal) LLSI 359 yually

Relationship
=

ER zisai Jusial AL

1- Suppose you have a (Trading management System), this company has
many of departments and their data as follows (Department name -
Department number - Phone). And has a number of employees who
work in different departments and their data as follows (Employee
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name - Employee ID - Title - Salary). The work date is recorded for
every employee in his department.
Propose ER diagram to this system?

:Jall
ralilsl) aaad
(e — pul) ) — asil) ) sl
(uﬁb]\ — Olsiadl — aidadl é)ﬂ — alagall (—w\) als gall
s M) yaas
-pludY) ‘;A Osdha gall Jae A8e
Name !
Employee Dept Name
=
:cilaada

(LN) Osidage sae 4y anilly aalg and 4 Joay alagall e
(s iadl) ald) agal Gl (sl gall ans 05 Of oS
(S Adl) Gsilhge 4y V) wndl) 6 of (S Y0

A bl N “Work in” A dea & “Jeall " o

2- Suppose you have a (Learning management System), this system have
a number of students those registered to many courses, The registrar of
learning system is write the year and the class number when registering

a student for any course.
Propose ER diagram to this system?
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(N 3D g5 il (o A sane Jansy O Sy Gl @
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(S 5dl) ) e peadl Gl Al Gans 0 Of (S Y0
(S 5d) Al b Jae e @b el 068 o) (K Y0
Mg Catpa) Gl ‘U’ 3l Clia & “Adlly i e

3- Suppose we have a (Library management System), this library contains
many Books that composed by Authors, every author can compose one
or more book. These books are published by one Publisher that can
publish one or more book.

Propose ER diagram to this system?

:Jall
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Composed } Author —<address->
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( auth_name >

:cillaada

QLS e ST s Calgall (Sarg opslaily Calga (e ST 5l aaly il 4dlyy QUSH @
-(N:N)

(NL) QS e ST iy o) aSay il lag caaly i ol 8 QUK yix e
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4- Suppose we have a (Company management System), this company
contains many Employees that are belongs to Departments, and works
on Projects. One department have many employees, and every
employee is works to one project, as well as every one project is worked
by many employees.

Propose ER diagram to this system?

gl Db ke alae) 32 (ki) bl acld

www.manaraa.com




:dall
ralils])
(i el ) el sl Sa)) il sal
(ol o)l 30
(Eardiall ausd cgg piall 3a)) g il
anl) e il sl D
5 il e Cilasal) Be
= G

N | 1 /
Q"f-“i“j>‘-— Employee Dapt

Cpaed

)

N

(LN Csilase sac 4y audlly aaly audl ety Calagall @

(LN) Osilase sae adde Jans g piially 2aly g pia o Jany Cilisall @
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Mapping ERD to DB schema bl 3201 hbada ) ER Jhia Jigad
Database Schema il as g8 Jakaia

e DB Schema describes the database graphically in preparation for
construction in the form of tables in Database Management System
DBMS, and it resulting from mapping ER diagram by using Mapping
Algorithm.
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Dependent Employee
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Dependent No D_Name Relationship B dater
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Suppose you have a (Company Management System), this company
contains many employees that are belongs to departments. Each one
department contains many employees. Some of these employees are works
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to one project, and the one project can be worked by many employees. And
one employee can have dependents those are dependent on him.

Propose ER diagram to this system?
And mapping it to DB Schema?

dept id

N 1 emmmmmmmmmem—a -
- Fmoee Dept | Numberofemp "

Dependent
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N 1 i

Dependent Project
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Employee

Phone

Dept

Project

Dependent

database.

Emp id Fname Mname Lname  Addr Dept_id Proj_id
T‘l‘

Asiacell Korek Zain Emp_id

Dept id Dept_name

Proj id Proj_name

Name Relationship Emp_id —

Normal Forms 4 Laal) iuall

Normalization is the process of a clearance the database of inappropriate
reputation of data by depending on the inference rules and functional
dependency, although the process of developing the database design in the
normal forms is a key building block for a state of art design of the

Alaie Yl bl Gl ye LS (e clild) sae i (adas dlee o 1Ay jbad) diual)
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First Normal Form INF 1Y) i)laall daal)
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Third Normal Form 3NF
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B () (g Chgms dos IS (b il pisag ol Jio ULl Gy LS5 la I s

LJSLEs
Employee_department
Empno | Ename Joh Salary Deptno Dname Loc
10 Smer Clerk 300 I Accounting | Baghdad
20 Al Manager 500 I Accounting | Baghdad
30 Khalid Salesman 400 2 Sales Mosul
40 Saeed Salesman 450 2 Sales Mosul
50 Salem Clerk 350 3 Operation | Basrah

aal 8 dgly 4 d8la) e 5yl axe as :Insertion Anomaly ddlay) A<ia .1
Lo Cani o i ¥ Ll Cam L AT (S g AT Gl Aad 25as paed (D)
calisall ) g Joanll i) FUadl Y tilise o (sing andl) IS 13 V) Taaa

Gy cadlsall aal 3 4l dad e (i)l wie : Updating Anomaly Jpel) Al<da .2
S vl (10C) adge daaiy Liad 13) Cam gAY adlgal) b o) Agpliiall ailll aran s
are ) Aleall o3a g5t Y andl) a8 (pilsgal) paead Joaill Dlee ela) (e
il (850 Aglee i 13) SIS 5 caBsn (o ST (ST ) o) (i (5 il 2
sbamy ) Cpalasal) wsand g lasind Ggleny Liad 5 als (Ul 3yl e Cilige gl e
CCnilasall G seday o) Calagal) 14 8 andll 136 3

die lgleSly Gadan ) @bl bayly 4S5 4 :Deletion Anomaly Giiall dl<da .3
ol b gl odadd aaly alige o (g5ing 3 andll ) Cun gy dAlalie 4l daf Cida
Jsand) (e 85 Cigas 3 anadll Cilaglaa ()8 Cala gl 138

Functional Dependency (FD) dddisl dualaisy) o
Functional Dependency is the adoption of one attributes on the value of
another attribute(s).Where through the identification of this dependency

we will be able to determine where it should be placed, and this
consequently leads to put the data in the right place and get rid of the data

replication.
— 5ol L ey e Al (lhs) dia dad o GLSl Gl saa) dagd slaiel a0

gl Db ke alae) 40 (ki) bl acld
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4 g o g A G dass (o akaind Cage AaldeY) ol 3aad DA (e Cua
OLSS dlae (e paliilly maall Sl & Glild) aiay ) o JEL 1aay cdiiall
L)

A=p B :1JG -

B ded 2aai A ded of Us Jai of gdiins e A e Liadas blde) aind B of ey
B 1L saals dad Ul aa s A (s

2sanll 3 bl Wil jaay B agenll b bl 1) Juai of i il Jgis of L) oSy 0
A

113 48 Jery 2aly and Cilaga (<15 Jah aalg and Calage JS 2000 o
FD1 : Empno ===p Ename
FD2 : Empno == Deptno

o] G5 Ay (pe Calagall and Adpre Sy gT 0
p Al Ol e dplae) oda LS api o) Says
FD1: Empno == Ename, Deptno

Inference Rules zUiiwy) x| o

Inference Rules is a set of rules that are used in the process of identifying
the functional dependency.

o2 adlily dLilall Laldic V) aaad dolee (8 223005 doladll (e degane o Do A ¢
P WS acsall
OB (X (G elsina Y) X (e ea Y <uilS 1)) @ (Reflexive Rule ) dsulsaiy) 3acé -1 -
Y 2aai X
X> Y X =pY
Jla e
Empno ==» Deptno
Z Al Yy a3 X calS 1)) ( Augmentation Rule ) d8uay) gl salyl a8 -2
Y ) Z dla) Syl 4l i X )
{X=>Y} | XZ =>YZ
Jla e
Empno =% Deptno
Empno,Dname == Deptno,Dname
23X G Z a3y culSy y aaai X calS 1) ¢ (( Transitive Rule ) gl e -3
z

gl Db ke alae) 41 (ki) bl acld
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{X wepY Y w7} |= X ey 7
:Jla e
Book == Author

Author ==p Auth_Addr
Book ==p Auth_ Addr

yZ aasiX 13 Z 283X 5y aasi X <l 13 :( Union Rule ) sy a6 —4
{ X Y X 7} |= X =PYZ

Jla e

Empno =% Ename
Empno =% Gender
Empno == Ename,Gender

2as X il 1Y) calat¥l 32 @ Se a5 0 ( Decomposition Rule ) awddl) 3206 -5
Z saa3 5y a3 X 13 yz
{X =P YZ} |z X == Y X=p7
Jla e
Empno == Ename,Gender

Empno == Ename
Empno =—p Gender

Unnormalized Form (UNF) 4y laall & d8Mal)l -

» Unnormalized form is a relationship that contains a duplicate set of data,
that is, more than value in a cell.

& Al dad g ST agmg Gl cclld) e 8y Se Ao gana o ggia Al AD) a0

Customer :Alia) cdnlad) Jala
Cno Cname Address
10 Smer Mohammed Ali 12 abc Mosul
20 Ahmed Ali Salem 343 xyz Baghdad
30 Khalid Saad Ahmed 23 Abc Anbar
40 Noor Ahmed Mohammed 67 xyz Dohok
Employee
Eno Ename Proj_code | Hours Deptno Dname
Pl 12 10 Research
210 Al P2 20 20 Operation
P3 40 20 Operation
. , Pl 30 10 Research
<0l e P3 15 20 Operation
gﬁ}\ > VRSN L p2 42 40 @oLd) QL0dération
= ! P3 20 20 Operation
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First Normal Form (INF) A% 4 baal) dipall e

* The table will be in the 1INF if all table columns contain simple data
(Atomic), that is, any intersection of column with row gives only one

value.

by e g5ind Jeaall saacl apen cul€ 13 I 3l Tapall 3 058 Jsandl o) 0
saals dad amy Cavall ae dgend) adalis of ol e e (AtOMIC) s2jke o ddapsy
)

) A ) fsial) o(ABLadl ans) ¢ S an) (JSY) an) ) gl 1) aud) s QB e
cJEise dgae 8 aaly Sy (gL A8 cp Ll cAnal

potall bacld dlla INF & of I -

ok e ST aganll il K0 o e pdll Badatia Aba Alia G Y o -1

Sl cpand ) dsend) iy O e T RS0 Aba dlia 05G Y o 2

A5 Agily o 4D e gging an) o 2aadls e sl Cilagles SN Joaall 801 Jla o
il o A agae 8 Jadd saaly Aad 380 o) aakiis Y JUILE () sial

Cno Cname Address
10 Smer Mohammed Ali 12 abc Mosul
Customer 20 Ahmed Al Salem 343 xyz Baghdad
30 Khalid Saad Ahmed 23 abc Anbar
40 Noor Ahmed Mohammed 67 xyz Dohok

saec] Y Al saee V) andi cany INF (Y1 3g)leall Zapall 3 Jsaall uagly

ridas
Cno Fname Mname Lname Sno Street City
10 Smer Mohammed Ali 12 Abc Mosul
20 Ahmed Al Salem 343 Xyz Baghdad
30 Khalid Saad Ahmed 23 abe Anbar
40 Noor Ahmed Mohammed 67 XV7 Dohok

il (e d2e 8 Calasd Hours daad) cilebu Jase JGI Jgaal) Jiay :2 Jla
ol 2in e Caydy 53l andlly Projects

@) Pl ke ale) 43 (ki) bl acld
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Eno Ename Proj_code | Hours Deptno Dname

Pl 12 [ Research
210 Ali P2 20 20 Operation
Employee P3 40 20 Operation
Pl 30 L0 Research

201 Salem .

P3 15 20 Operation
: P2 40 20 Operation
305 Ali P3 20 20 Operation

Jeall ilelug g g pall }J&Mwﬁi&éﬂgzmmmﬁbm e g LS e
P A sl e Jaaall apiy agi o cang alysaily caludYly

Eno Ename Proj_code | Hours Deptno Dname

210 Ali Pl 12 10 Research
210 Al P2 20 20 Operation
210 Ali P3 40 20 Operation
201 Salem Pl 30 10 Research
201 Salem P3 15 20 Operation
305 Aldi P2 40 20 Operation
305 Ali P3 20 20 Operation

choay ¥ il gall a8y ranal 3 ¢ty 2Ll Sl ag Jsaad) 38 8 Al dag oK1y 0
.)\)Sﬂ\er.@&jﬁwQY&hj‘PKMJLUAA&,S;‘J
tdsaal) il - Ukl alag) Aslad FD dgada gl dpolaie V) aladinly V) asfi Cigas @
FD1 : Eno == Ename
A aany a1 ) Jis o oS Vg waaly o) Calige JSTg cau] aaay 8 of G 0
FD2 : Proj_code == Deptno
cdde Caply aaly and g piie JSI o Cam 0
FD3 : Deptno === Dname
caaly ad ad O Gas
Al dend Calage (o ST aa g 4 Tt aany Y Calagall sl Nid pualinll Al Lpeilly W
Earie o ST 8 Jany Al 8 QS B aaay Y 2l
Jamy P1 g9 pdialld cad slany (pdll cpadasall Wy ile Ll dae 20ay Y gy pliall jay XSy o
Adline Glelus Calige e 5iST 4
garia on ST e (030020 audl) Siad capliall Y cpila gall s3as S el donily Lol ®
clise (e S Lgle Jasy apliiall oda

@) Pl ke ale) 44 (ki) bl acld
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Zlte PIA e PK o]l ~liaad) alag) sa0s Alglae oLl lide Cany Ala 030 b o
Ada e FS) (e S e
ipspiall ey ae alasall o8 dayy agis
FD4 : Eno, Proj_code == Ename
FD5 : Eno, Proj code == Deptno
FD6 : Eno, Proj code =-% Hours

FD7 : Deptno = Dname
FD8 : Eno, Proj_code =-=» Ename, Hours, Deptno, Dname

Sy Sy aul) a3ay sang Caligall o8y o) ¢ua FD2 5 FD1 g (32hii FD5 5 FD4
rpndll 23a £ g il
Jead cleldl aae (laany g piall Says calagall ) o Guhi lld FD6 1 duwally Ll
sl Gl b Cala sl
Aplirall drpall b Az Ll lliSy Joaall 13gd o) ZUe o Ulias a8 S Jlllyg
ARY
53 asenll Jisais asi ONF 5l UNF bl e fapeally Jyaadl (5 Lovie :Aliadls
Oiphag A o ) il 52300l 4S50l ol
daac 3ae ) aalgll dganll Jusaiy L) @
Jiay uiad #lite I ALaYL Al 5 saaxiall adill el 320 ADle Jary 5 @
Lkl LY Jsanl)
Second Normal Form (2NF) 456l 43 leall dapall  »
* The table will be in 2NF:
1. The table in the 1NF.
2. The table does not contain a partial dependency.
113 Al Aplnall dxpall 3 0 dpanll o) @
L) Ayl Aapall 4 S L]
Ay dolae) e Jaall gaan Y 2
:Partial Functional Dependency duijad) 4alaicy)

» Partial Functional Dependency is some of the columns (attributes)
functionally dependent on the part of the primary key (composite).

(Sal) ooyl el g e e Liadag Talaie) (cliall) 5aaeY) ey aciad of & @
: Ja) & [PXS

gl Db ke alae) 45 (ki) bl acld
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A

B >

@) C axi B o el (A B e Liday slaie) aaini C of 61 C 23 A B of s o
Slo ssiny Jsand) e o s o) oSy Allall oda s (B e Lidds s Taldiel aqias C ¢
LAaiia Aol

Stud Zt_IM\ t_al.;‘)d G’f}“ d}d;j\ @Aﬁ °
Sno Cno Grades

10 1 70

10 2 88

20 ] 100

20 2 94

88-70 Laas Glinys ) eliiins 10 o8y Ul day s of L)l 51 Dl
Full Functional Dependency SLlS i Taldie) acias ¥ cilasall of e Ja 13y o
sald) oy o Loaf adias Wl s cclllall o3, e
JENCAVENTC RUOVPRL
Sno, Cno =% Grades
saldl a8y + a8 e SLelS Lida g aiad culayalla o3 @

Stud Ll ady Ul and Jsanll Y b Alla 8 ey
Sno Cno Grades St_name Course
10 | 70 Ahmed DB
10 2 88 Ahmed OS
20 | 100 Salem DB
20 2 94 Salem 0S
Jla e

Sno, Cno =—=» St name
coa iy aldiel and Allal) s3a g e Copil S allall o8y oY Uad s
S sy il s i Ul 8 e Ll s adiny Gl ol o6 (3

Sno, Cno ==p Course

gy Db el 0 ralae)

46

: Al Jlia
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Lo by oldie) ant Alad) o3a s L lgansd Capedl S 3alall o8y Y Uas La e

Zhaall o s iy alaiel adied dda @l 06 of adiy Y AEN dy)leall dapall 4 o

2 lgall e adiat g culapall s b LS SIS Tada s Tolaiel ()€ o oy (15 ¢ st

(3oLl 8y + Al 8 ) Sl

coa stidas dldiel sed salal) and calllall o Alls 8 L

Ialie) 4ge sadinall aail) = iall po dhia S0 aaa Joan Caaai of Allal o2 3 Ja)
) Jpaad) (e ciliall Cadaiy . SlS Ligla
AL Al g dpldicl adde sadiaa) ddall + )~ Gad) 43 aa Jsaa La (1
e Jsaall e daiall aias (2

Cno Grades Course
| 70
2 88
1 100
2 94
Sno St_name
10 Ahmed
20 Salem

Sno ==p St _name
Sl il Tolaie) aedy o lUal) and) dainy ia
ALIS dgls s Aol adde sadinall Adall + )~ laall 4y ana Joaa Law (1
el Jpaall (e daall Cadai (2

Sno Grades St_name
10 70 Ahmed
10 88 Ahmed
20 100 Salem
20 94 Salem
Cno Course
1 DB
2 0S

Cno =p Course
SIS Gigda s alaie) lgady o okl and adiny La
02NF 4l dplall dapall 8 58 U Jpaall Ja oY)y

47 (ol Sl el
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Eno Ename Proj_code | Hours Deptno Dname

210 Ali Pl 12 10 Research
210 Ali P2 20 20 Operation
210 Al P3 40 20 Operation
201 Salem Pl 3 10 Research
201 Salem P3 15 20 Operation
305 Ali P2 40 20 Operation
305 Al P3 20 20 Operation

somltll sl Je cuan celly e L e

SINF J15Y) dploal) dapall d Joaall Ja —1
o 5aaly Aed e (oging dgae S by Sie ad lin a8 Y 4 cam o

S a dalaic) lia aag Ja 2

Lada ol doalaie V) aass o casy IS 4d el
FD1: Eno =% Ename

FD2 : Proj_code ==p Deptno, Dname
FD3 : Eno, Proj_code == Ename, Deptno, Hours

Loliel dllia 13 Ename aasy Nno ¢Sls Eno, Proj_code ss Jsaall i)l ~ladl «
Al Aiia dalicl 5385 Deptno, Dname aasy Proj_code <l «iddia
o3 lgie S anay Camy Jslan () Jsaadl apndily a5t O cang Sl 030 (e il o
le et S BaeeY) e Sl Lkl e g dgle aaias S Baas Vg 2Lkl (g
o) Jsaall 8 Calagall 8y e Al iy daa Jaa ) alagall ayg and Jii sk —1

(el 2l e g3 )

(ol laall (g g3a a) LY Joaall b

(gl

Eno Proj code| Hours Eno Ename
210 Pl 12 210 Ali
; } E Ei ig 201 Salem
A . 303 All
201 Pl 30 . !
201 P3 15
305 P2 40
305 P3 20
Proj code Deptno Dname
Pl 10 Research
Lk ke (P 48 20 (uYperation
P3 20 " Operation
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Third Normal Form (3NF) 46 4 leal dasall o
« The table will be in the 3NF if:
1. The table in the 2NF.
2. The table does not contain a transitive dependency.

13 Al 4leal) drpall (B 0 Jeaall o)
Al Apled) Dpall b S L1
Apaie dplaie) e gsing ¥ .2
:Transitive Functional Dependency daial) alaicy) -«

» Transitive Functional Dependency is some of the columns (attributes)
functionally dependent on the non primary key attribute.

ol Pl e dia e Lidsy aldiel (Ciliall) saeeY) ey adiad of & -

B

A

;EC

@) C a3 B o iy A e Lilas alaiel aaini B,C ¢ 61 B,C a3 A o Jaadls

Slo ssiny Jsand) e o s o) ¢Sy Allall oda s (B e Lida s Taldiel aqias C ¢

Joaxie alaicld

el Zladl e s g aY) dsally opal dia o ade dda dla 4l e 0
Aas diia & Caaiial Al ddall s< Alls)) oda

Zbad) o adies Y dsall o gl ¢yl Zbad) e 8ydle e Aiphy adied Ll ey 0
ol 2l e adiad ) 4 As o adiad Lals pilie )l

Loty o(alagall i) syl ~Uiall o 5yl ading andll 8y o) G Joaall 8 LDl o
il ZUaal ey andll ) e ading andll j2e s

Eno Deptno Dept_manager
10 | Ali
33 2 Hassan
55 3 Noor
20 Kl Ahmed
gl Db ke alae) 49 (b)) bl el @
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Eno == Deptno == Dept-manager
Deptno ==p TFD

idall s Al oda A& e
s bl Jsaal) (e Baanial) dduall Cadas (1
zGhe Alaggl) ddall iy Alagusl) ddiall pe sadieall ddall 4 aoa Jsaa Liw (2

)
Deptno Dept_manager
1 A
2 Hassa
3 N
4 Ahmed

O3NF Lt dpyleall Zapall 8 4000 Jolaall o (N1

Eno |Proj_code| Hours Eno Ename
210 Pl 12 210 Ali
210 P2 20 201 Salem
210 P3 40 305 Al
201 P1 30
201 P3 15
305 P2 40
305 P3 20
Proj_code Deptno Dname

Pl 10 Research

P2 20 Operation

P3 20 Operation

o) Ll e Cumt A0 e
$2NF Al Aleal) Zapall A Jglaall da —1
Ay dplaie) s adal @lldg cany o
faaae dpalaie) aagh Ja =2
tdsan JST Ada o)) dalaie W) aaat gy Sy ddppal o
:Jg¥) Jeaad) -
FD1:Eno =—» Ename

i Anldie) aaay e

50 (o) bl el
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FD2 : Eno, Proj_code == Hours
Aoaie Aaldie) aag Y e

:g.lﬁ'd\ Jeaad) e

P gaad)

FD1 : Proj_code ===p Deptno, Dname
FD2 : Deptn0 ===p Dname

sy Deptno (& gl s 3 Deptno, Dname aasy Proj_code il lid)

A dplaie) s o of Dname

GV B2V leie S aay Cumy Johaa ) Joaall sy o6 QSR 038 o aliilly
aaad) daaal) o) e b sang dgle adind A BaeeY) e Gl LA ey o adied

.Deptno
Pghadl Joaall 8 anill By (e das s das s () pndl) audy o8y Ji a8 )
Eno | Proj_code| Hours Eno Ename
210 Pl 12 210 Ali
210 P2 20 201 Salem
210 P3 40 305 Ali
201 Pl 30
201 P3 15
305 P2 40
305 P3 20
Proj_code Depino Depino Dname
Pl 10 10 Research
P2 20 20 Operation
P3 20

UNF

Ex: Convert the following UNF table to 3NF form?

St_no St_name C_no Cource Degree
w | s | D | T
o wew | L B @
T N -

t32aly Al e Lo 8 O (ot of cans INF ) Jpsatl

gy Db el 0 ralae)

51

(o) il scl 3
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St no St_name C no Cource Degree
0 Ahmed 1 DB 70
0 Ahmed 2 08 80
1NF 33 Khaled 1 DB 62
33 Khaled 2 Os 75
35 MNoor | DB 40
35 Moor 2 (0 50

FD1: St no == St name
FD2: C no —p Cource
FD3: St_no, C_no == Degree

alall s alldal iy e s Jandl ) ke pimg oy A8l bl e Jalaiel
oyl (e Gl Cang 2NF Y Jysall
ANF ) dglnall igpeall & Jsaall =1
cJsaall Gu e dolaie) iy g Y -2
o Jsial) oY elldg iaty o) asls B Japal) W ajie calibal)l oY Sisd Jo¥) dayall e
zeals 138 ~lidall S e uls 7 sl (e eda e aaiai Course 5 St_name agabisal)
ks ) claldeY) PA e
FD1: St N0 ==p St_Name
FD2: C_no ==p Cource
S Al gl calaeY) e lalaie) cile ) Jand) andity i 2NF ) Lglygail
feps Al Apledl Lpall (A ud Jsaadl (e Clea

St_NO ===p St_name
C no —p Cource

ol LS il S5
FD1: St no == St name

FD2: C_no ==p Cource
FD3: St no,C_no ==p Degree

gl Db ke alae) 52 (ki) bl acld
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2NF

St no St_name C no Cource
30 Ahmed 1 DB
33 Khaled 2 0s
35 Noor
5t no C no Degree
30 1 70
30 2 80
33 1 62
33 2 75
35 1 40
35 2 50
popbydll e 38adl g 3NF ) Jyganll o
LAl Aybaal) Aapall & Jeaal) L]
Agaia dplddie) Je Joaadl iy Y L2
s S Aada ol nldie V) paat gy b ddjadd o
FDL1 : St N0 ==p St_name tJ¥) Jgand)
Aoaie aldic) aags Y e
FD2 : C_no===» Course r A Jgand)
e Anldie) aaay o e
FD3 : St_no, C_no===p»Degree sl gaad)

vt LS Jslanll i NF Lagyd 3iad o)) Apawie Llaiel aag Y
Structured Query Language (SQL) dlgall cfjludind) 4ad

Structured Query Language (SQL) is a language that dealing with
databases, and all relational database applications are rely on it. SQL is
working by sending a request to the database engine and get response from

it which retrieves a set of results.
A8lS Lggle adiady «ll) aelg ae Joball 410 Ll SQL Aleall Dleia) 43l Cadal .
Dae G cilb g e SQL dasiy A&l bl 2eld ae Jalai S il
) Ao gana pa i Ml 4ke Glga e Jgeanlly Uil sac s
oty Opend () lgaandi (Sarg sals) (e desene SQL s .
Data Manipulation Language (DML) ctlyll dallea 421 .1

@) Db jale I 1lae) 53 (o) bl el
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Data Definition Language (DDL) <) iy 43t .2

tAl) als¥) e (DML) el dalles 48 Jads .1

bl 3ae B (e lilad) z)AsY aadien : SELECT -

Baa clily 4Ly st : INSERT

Ll e Jaeill axsiy : UPDATE -

.l sl i : DELETE -

Data Definition Language (DDL) «llull iy s 43l .2

-Jshall oLy aaani, CREATE TABLE -

Al Lise Jsaa e Jpaeill saaiioy ALTER TABLE -

Mgl Lise Jgaa Gadad aaiisy DROP TABLE

zeiliall (Sl aainy : CREATE INDEX
:SELECT _u

sy salein addivy say claladin) WjiSls 4alll alsl esl g0 SELECT el imy
g slhall Gl de gane ssing Jsaa & lajinly @llyg Ll ac 8 (e ULl (e de sana

:SELECT ¥ dalad) dapal) o

SELECT [fieldl, field2, ..] FROM [table_name];
calaada e

Jsiall e lan as * 5l paanid

ol s Sl o) ae D) paes 52l DISTINCT et i o

Dl Con L 5l Gae L i 5 80led) el il ORDER BY il aaain o
LDl (il DESC 4l saclaill (il ASC :padiiusal) (3814l

AS il aadis saleall sl Jpan Jiad Ay eland plasiub eyl Ja 8

Ex: Suppose you have a table contains students' data:
Stud

gl Pl jale 1 alae) 54 (o) il scl 3
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St_no St_name Age Avg | Gender Address
1 Ahmed 22 70 T Mosul
2 Khaled 20 65 T Baghdad
3 Noor 21 80 F Mosul
4 Mohammed 23 75 T Anbar
35 Ali 22 60 T Baghdad
6 Reem 24 90 F Mosul
7 Ahmed 25 80 T Mosul
1- Query to select student no. and name?
SELECT St _no, St_name
FROM Stud
St _no St name
1 Ahmed
2 Khaled
3 Noor sl
4 Mohammed
5 Ali
6 Reem
7 Ahmed
2- Query to select all table data?
SELECT *
FROM Stud
St_no St_name Age Avg | Gender Address
1 Ahmed 22 70 T Mosul
2 Khaled 20 65 T Baghdad
3 Noor 21 80 F Mosul -zl
4 Mohammed 23 75 T Anbar
35 Ali 22 60 T Baghdad
6 Reem 24 90 F Mosul
7 Ahmed 25 80 T Mosul
3- Query to select students’ names without reputation?
SELECT DISTINCT St_name
FROM Stud
55 (o) il scl 3
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St name
Ahmed
Al et
Khaled
Mohammed
Noor
Reem

4- Query to select students’ names and ages ordered by name ascending?
SELECT St_name, Age
FROM Stud
ORDER By St_name ASC

St name Ape
Ahmed 22
Ahmed 23
Al 22 .
Khaled 20 g
Mohammed 23
Noor 21
Reem 24

WHERE dalidal) dalsl) o

) Bl (e Ae sans 32l SELECT ol g0 WHERE aaliaall 280 aodis @
Lol (e desana o) Tapd (3

(=<, =2 >, <, <> =) G il llee e of Akl )l (e

o AND Jie diihie llee iy Juaiy byi e ST WHERE dabisd) 48l J e
il NOT dglasd) bajill G of oS5 OR

LIKE daliid) dalsl) o

A Lo Ule i agagl JpiS cdphayill 3lal) ava LIKE dabisd) aSH aaaid o
) gl oe s el oo day ) Al ) Gl ) ¢(%) 5Ll ae Al 030
) B e

BETWEEN 4dalidal) dalstf o

O Bysana dad dga gl JajiS Ak il 5l Cpaa BETWEEN daabiaal) 4Kl axaind

@) Db jale I 1lae) 56 (o) bl el
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5- Query to select students’ names for males and those lives in
Baghdad?
SELECT St_name
FROM Stud
WHERE Gender =.T. AND Address = ‘Baghdad’

St_name aal
Khaled i3
Ali

6- Query to select students’ names and ages for names those ends with ‘d’
character only?

SELECT St_name, Age

FROM Stud
WHERE St name LIKE ‘%d’
St name Age
Ahmed 22
Khaled 20 sl
Mohammed 23
Ahmed 25

7- Query to select students’ no. , names, and addresses for those ages
between 20 and 22?

SELECT St _no, St_name, Address

FROM Stud
WHERE Age Between 20 AND 22
St _no St name Address
] Ahmed Mosul
2 Khaled Baghdad tael
3 Noor Mosul
5 Ali Baghdad

:Jie Select ol ae prais AU dglaall Jlsall (oany @l @

COUNT() 3l AAVG( ) Jaaal (MIN() sl (MAX() ST SUM() paal

8- Count the average of students’ ages?
SELECT AVG (age)
FROM Stud

Ave age
22.43

B

9- Query to select students’ names, averages, and with the addition two
degrees to the average?
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SELECT St _name, Avg, Avg+2 AS AvgPlus
FROM Stud

:@L’d\

St name Avg AvgPlus
Ahmed 70 72
Khaled 65 67

Noor a0 82
Mohammed 75 77
Al 60 62
Reem 90 92
Ahmed 80 82

:GROUP BY dalidal) 4l
- Opaa Jia s Gl el Adeal GROUP BY dialisal) 4Kl andiis e

..COUNT (AVG SUM UJie Gz 1S3 5 ) dyluall Jsall lgae addiasiy
el Jian e DA e G 2y Jia oo ) Wb zliad Jlall odgd

.Group by el Gusb e Jaall 13 st s cgrouping_column

SELECT grouping_column, function(column)
FROM table
GROUP BY grouping_column;

: dalad) :\M\ .

10- Count the number of males and the number of females?

SELECT Gender, COUNT(Gender)
FROM Stud
GROUP BY Gender

Gender Cnt Gender
F 2

s

T 5

:C..":Lm

Ex: Suppose you have a table contains employees' data:

emp
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emp no | emp name salary sepc dept
1 Mohammed 3500 Manager Computer
2 Ahmed 2000 Programmer Computer
3 Noor 3000 Analyst Reseach
4 Reem 2500 Designer Computer
5 Ali 2000 Programmer Reseach
6 Hassan 3000 Analyst Operation
7 Rana 2500 Programmer Computer

11- Count the number of employees in every department?
SELECT Emp.dept, COUNT (emp_no)

FROM emp

GROUP BY Emp.dept

dept Cnt emp no
C Umpu_ter 4 gl
Operation 1
Reseach 2

COUNT(emp_no) ¢x ¥a COUNT(*) 4bsS (Ko :ddaada
12- Count the sum of salaries in every department?
SELECT Emp.dept, SUM(salary)

FROM emp
GROUP BY Emp.dept
dept Sum_salary
Computer 10500 .
Operation 2000 gl
Reseach 5000

@l e dyd gy sl GROUP BY el ga HAVING dualiiall Sl pasins

Aglaal) Jlsall e padind of (S
13- Count the average of salaries in every department only for the average
Is greater than 25007
SELECT Emp.dept, AVG(salary)
FROM emp
GROUP BY Emp.dept
HAVING AVG(Emp.salary) > 2500
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dept Sum_salary
Computer 2625 Tl
Operation 3000
INSERT _al

Jeadl ) saaa clily ALy el I aadiey o

INSERT INTO table_name
VALUES (valuel, value?2,....)

t AU (0K Jah gibla) (osllaall Jsind) st Lal (Sayy @
INSERT INTO table_name (columnl, columnz,...)
VALUES (valuel, value?,....)

Ex: Suppose you have a table contains students’ data:

Stud
St _no | St_name Age Avg Gender | Address
1 Ahmed 22 70 T Mosul
2 Khaled 20 65 T Baghdad
3 Noor 21 80 F Mosul
4 Mohammed | 23 75 T Anbar
5 Ali 22 60 T Baghdad
6 Reem 24 90 F Mosul
7 Ahmed 25 80 T Mosul
Add new student record?
INSERT INTO Stud
VALUES (8, ‘Salim', 22, 80, T, ‘Mosul’)
:@'L’d\ .
St no St_name Age Avg | Gender Address
1 Ahmed 22 70 T Mosul
2 Khaled 20 65 T Baghdad
3 Noor 21 80 F Mosul
4 Mohammed 23 75 T Anbar
5 Ali 22 60 T Baghdad
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6 Reem 24 90 F Mosul

7 Ahmed 25 80 T Mosul

8 Slaim 22 80 T Mosul
UPDATE _al

sl & bl Jawnl pe¥) 138 aadi o
:UPDATE &Y dalal) dapall o

UPDATE table _name
SET column_name = new_value
WHERE column_name = value

t MU (g Jah \gidlia) osllaall Jsind) st Lal (Sayy @
INSERT INTO table_name (columnl, column2,...)
VALUES (valuel, value?2,....)

Ex: Update the last student record?
UPDATE Stude

SET Age =25, Gender = .F., Address = ‘Baghdad’
WHERE St no=9

:G_ﬁtd\ .

St no St_name Age Avg | Gender Address
1 Ahmed 22 70 T Mosul
2 Khaled 20 65 T Baghdad
3 Noor 21 80 F Mosul
4 Mohammed 23 75 T Anbar
5 Ali 22 60 T Baghdad
6 Reem 24 90 F Mosul
7 Ahmed 25 80 T Mosul
8 Slaim 22 80 T Mosul
9 Noor 25 75 F Baghdad
DELETE _ul

sl e Ul Cada pajal HaY) 13e aadiey o
:DELETE <& 4alal) dasall o
DELETE FROM table _name
WHERE column_name = value
A dxpall s Caghuall pua Cadal: 2laadle
DELETE FROM table name
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« Or

DELETE * FROM table_name

Ex: Delete the first student record?

DELETE FROM Stud
WHERE St no=1

e

St no | St_name Age Avg Gender | Address
2 Khaled 20 65 T Baghdad
3 Noor 21 80 F Mosul
4 Mohammed | 23 75 T Anbar
5 Ali 22 60 T Baghdad
6 Reem 24 90 F Mosul
7 Ahmed 25 80 T Mosul
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