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_earning Objective:

This course is centered on the comprehensive study and application of relational database management systems
(RDBMS), with a specific focus on analysis, design, normalization, and implementation techniques. It's tailored to
provide a robust understanding of how relational databases function and how they can be effectively utilized and

managed using MySQL, a popular open-source relational database management system.

GRADING
Quiz /week =8 Marks = 8X10 weeks = 80%

Final Exam: 20%

By the end of this course, you will not only understand the
theoretical aspects of database management but will have also
navigated the practical challenges and solutions in MySQL.

www.midocean.ae



Ohiective MvSOI Practical Activities

IDOCEA \

UNIVERSITY'

Introduction
to Database Install MySQL, explore the
Concepts Understand basic database concepts. interface, create a basic database.

.

’ Data Model maodel. Create relational tables in MySQL.
Course Outlines .
Relational
Integrity Understand relational integrity Implement primary and foreign key
Rules constraints. constraints in MySQL.
Relational
Algebraand Explore relational algebra and basic

Basic SQL  SQL commands. Use basic SQL queries in MySQL.
Advanced Execute advanced SQL commands
SQL Queries Delve into complex SQL operations. in MySQL.

Introduction

to Database  Begin learning database Apply the first normal form (1NF) in
Normalization normalization principles. MySQL.

Advanced

Database Explore advanced normalization Normalize a database in MySQL to
Normalization techniques. 2NF and 3NF.

Data

Modeling and Understand data modeling and ER  Create an ER diagram and

ER Diagrams diagrams. implement it in MySQL.

Database

Design for

Real-World  Apply database design to real-world Develop a database schema based on
Apps scenarios. a real-world example.

Projectand  Apply all learned concepts in a Complete a project in MySQL
Review comprehensive project. incorporating all learned skills. www.midocean.ae
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Define Database
Management System
(DBMS) and database

Describe the
advantages and
disadvantages of

DBMS to file based

system.

Analyses structure
models in Database
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Smart City Data Base Management

Analytics and
Optimization
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Database Management System

Applications < >

DBMS >

Other DBMs  [R&S O (Ocfine, record,

query, update
and manage

Storage Area

data)

www.midocean.ae



Definitions MIDOCEA(
Database: oo e Coursd

CS08 | Steive | Comp.Sci. —»Entity

A very large, Integrated collection of data..cus s moms e Gog Tioson  Bectronics - entie,-

*Models real-world enterprise. s o g e e s B
1Entities (e.g., students, courses) M26 | Erica | Maths | —Entity’
[IRelationships (Ex., Eva Is taking Biology) Student Table

Database Management System (DBMS)) e wiss s s
a software package designed to store and manage databases.
«Examples of Database Applications:

Banking: all transactions

Airlines: reservations, schedules

Universities: registration, grades
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d In the early days, database applications were built directly on top of file systems
File System

O Drawbacks of using file systems to store data:

= Data redundancy and INCONSIStENCY s e s citia s

o Multiple file formats, duplication of information in different files w e o s, s v v
= Difficulty in accessing data-u.y i Jsa s 2 sms
o Need to write a new program to carry out each new tasksss ies o s sz 46 ) 4ala)

= Data isolation — multiple files and formatsssuwic ciies ; cia - e Jse
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Drawbacks of using file systems (cont.) DO SEA i

¢ Integrity problems

“lIntegrity constraints (e.g. account balance > 0) DECOME :x i v i (0.« im0 G o) 21301558 o

Aal oo La 583 (e Yoy gmali )

“buried” In program code rather than being stated explicitly
Hard to add new constraints or change exXIiStiNg ONeSuisy i s s 8 iin) o o

«» Atomicity of updates

_IFailures may leave database in an inconsistent state with partial updates carried out .. s

A jall clipal) o) o) ae diuliie e Ala 8 bl saclE o 5 ) Jusll el
IE.qg. transfer of funds from one account to another should either complete or not

happen at allswy e coy 5ot g 05 dipss 0o o ooy I8 i le
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Drawbacks of File System

= Data redundancy

= Require more primary memory
= Processor has to do lot of work
= More Computations

www.midocean.ae



Why Use a DBMS?
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Separation of the Data definition and the Program
Abstraction into a simple model

Data independence and efficient access.

Reduced application development time — ad-hoc queries
Data integrity and security.

Uniform data administration.

Concurrent access, recovery from crashes.

Support for multiple different views

oo Jaloil) sy Lo el ) (e i) Jud prty sgmallpal) (o i) Gy ol Sk
el ol Spaildalall ¢ 53 Leiaas y ULl

) g A5 5 Jiia) Allad g Adnyny 7 el py cdasey Za gl M) 42l

e bl ) Jladl) 5 @ paall J amn sl) Gy 1 Jladll J gaaa gl g i) DGl
el e ddadladl)

Cladaina) 8 A o lipdaill ) gdal (e f oy 3 Gaadalll phal g Jl&5 m
Aaaidl

LDl s il Alan (paniay slgal g clibnd) bl

S8 n e (G ey i) 3 )y Jgoy reililpll Ban ga 3 10)

Ll 8505 i gl padi A dxwiall J g ) acdy s JUae Y (ha el g el Sl Jgagh)
el e il

Calide Clalyia) Ll saseie (§ ylay L) Jiad gy ;Adlida JB5 Cilga gl aoa apali =
Cpedd il

(b bl 3 )l g andas 8 Apulsl 5 Al 3la) bl 2o ) 83 51a) Al Jaad ailiadd) s34

Clankail calisg
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O Shift from computation to information: s Jalxll ) a8 5N ae Jaladll 0 jae (o0 JEEY) & agsi O
-at the “low end”: scramble to webspace (a mess!) opulad) Cilaladinl (Glal g Las (il slaall
-at the “high end”: scientific applications 2 el ccu sl Glalioe Jia MAzaddid)" Sladail) 8-
sl ind s Cila glaall aplass
U Datasets increasing in diversity and volume. Lage 1) 0l cdaladl o) e ¢"Lladi™ ciligadal) -
-Digital libraries, interactive video, Human Genome project, BomSl UL Aallas g anlais 4
EQOS project.
-... need for DBMS exploding Jic ep 53l 5 anall A o) jie Glily Gle gana ae Julaii O

el gl 5 4uad I sl
L DBMS encompasses most of CS
-0S, languages, theory, “Al”, multimedia, logic GG (Jurdall alat Jia 5 gnafll a le S e paall Jeds O
3Ll .L-ﬁ\.m)j\j cL?.cL'\.Lu.aY\ ¢Sl c:\_)_)léaﬂ\ ‘fx_);.e),d\
aslal Gacl agh alal Ll ity cliludl ae) 8 4l 505 agh o
Baxaie Ol (8 Lgilipndaiy )i gl
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Levels of Abstraction
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Many views, single conceptual (logical) schema and physical schema.

Views describe how users see the data.
Conceptual schema defines logical structure. Sometime we separate between conceptual level and logical level
Physical schema describes the files and indexes used

View 1| |[View 2| [View 3
Schemas are defined using DDL (Data Definition Language) = -

data is modified/queried using DML (Data Manipulation Language) Conceptulal Schema

Physical Schema

=

Gl 3o et Glilul) 2ol 8 8 & il Gl gl

Al Jacaliil) i gl g0 Basl g s oS ALl Sl el LeleSh cililad) sac il dakuiall Al sany 1 asliall (g gicsalle
Ly Eal) g Ll ¢ 5l aasy Ll () sardional) (5 5 CS Cimy 1(skaie Jabida) (Ahial) (5 gicsalle

) 3A5 8 Laaiied) (e jledl) g culalall Jia Spaii ST (5 gl 8 L) Coiny 1(( il b Jadadia) (Al 5] (6 ghusalle
‘Jadd bl o) 8 Chlal

bl Bac 8l Al Al Jaae g Cay yril aadiios (<L) Ciy jas DD (o

bl 3ae cpaca UL et 5 aMaied aadind 1 (clibyd) dadlas AIDMIL (o

Al g dalaia 43y Hlay Ll Bacl8 aranal g aghy rand Gl il 238
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Physical level: describes how a record (e.g., customer) is stored.
Logical level: describes data stored in database, and the relationships among the data.
type customer = record
customer _id : string;
customer_name : string;
customer_street : string;
customer_city : string;
end;

View level: application programs hide details of data types. Views can also hide information (such as an employee’s
salary) for security purposes

rliball 5 )la) 5 (e LedDA (e oy (Al Adliaal) (3 kall () 2 jaill Gl e 5l (bl 2o 8 (3l S

(lalall 5 3l JSa e clilad) 0 335 Jaaldl ae Jalaty bl 32018 8 Uled SULAI ot g 0 335 48 (5 glusall 108 (3laty 1Al jadl) (5 ghusalle
Ledali ) 48 5 40 jaall cllal) o Lo sy Aabiaal) Ald) pualiall (g ClEMall 5 Lgads i) e alaia¥) 35S 5 oo siuall 138 6 1 Alaiad) (g glasalle
(el o A3l Jualss ) kil 05 ¢ pamall Lguiany

elid) ol ddlide ity ULl aas Jady o) oSy llal) ae cpiledl) Cpendiall Jeldi 48K ety s & adll e (5 sise Jeb sa 138 35 AUl (5 giacalle
Aaliie ciliphad ol peddiie Cilalial Lkl laae (bl sac @l Calide (o e (5 shuall 138 ey Y] Gl e Y (Aubuall e gleall Jia) Jualiill s
Jed L ylal g bl a8 ae Jeliill Jray Las ¢S50V Gl sicsal) (e Jaaliill 8305 3 jan (5 slae S
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Instances and Schemas: MI,QQRQETAY':.

Schema — the logical structure of the database
e Example: The database consists of information about a set of customers and accounts and the

relationship between them)
e Analogous to type information of a variable in a program

* Physical schema: database design at the physical level
* Logical schema: database design at the logical level
Instance — the actual content of the database at a particular point in time
e Analogous to the value of a variable
il ac) 8 8 ) 5 il
ctilud) 3ac el @L.mj\ ISl A nds :Schema CJ}A.J\O
eg_mz\ﬁ)ud\ja_a\_qw\j e anl) (e de gann o Gl glaa e 0 oS5 UL 3ac @ 1 Jlis

@M}EWM\ uuju\tyw °

(2Ll (s siwall e cilblall 3acld aveai 1 AL Al Zagadll .

(sihiall (5 gidl e ULl saclE aranal jAlial) zigadl) o

Bl dAaia ) ddaald L lilud) 3ac el ujul\ s siadllInstance Jiialle
.~' ... - ... j - I. S Q"; ..... - ..w . :... 4
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Physical Data Independence — the ability to modify the physical schema without changing the logical schema
e Applications depend on the logical schema
e In general, the interfaces between the various levels and components should be well defined so that
changes in some parts do not seriously influence others.

: 4l ) i) A0
(sthiall 23 sail) e adiad ikl o) ey 138 il sacldl jshiall 23 gaill jud 050 Sl 5l 23 gaill Juaad e 558l s -
oA el o € IS Lee Ja 8 el 58 Y Gung s IS4 Baase Adliaall <l Sl 5 il sisal) c cilgad sl (585 o ai cale (S
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% The overall design of the database.

¥ Database schema = Voricﬁﬂe declaration.

% Type definitions.

f h | 2 !.fll g
: el =
% No frequent changes or not at a  termal Layout View % ‘ 35 s

% Example: End-Users

type Student = record
Rollno : numeric (5);
Name : char (25);
Class : char (10);

end; S~ A

"4 © gurug9.com

Conceptual Layer <
Conceptual Schema

\ 4
Physical Schema

A

,_f—v—ﬂ_,

Instances

% The collection of information stored at a particular moment.

% Frequent changes.

¢ Database instant = Value of the variable.

www.midocean.ae



Example of Database Schema.

O~ serial
varchar(255)
varchar(255)

char(13)
Int

id O serial id

name varchar(255) title

bio varchar(255) description
books_authors ISBN
book_id int genre_id
author id int /

is_main_author boolean

genres

id
name
description

O~ serial
varchar(255)
varchar(255)
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