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What is Database?

- A set of information that held in a computer
- A collection of data arranged for ease and speed of search and

retrieval.
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Why Study Databases?

- Many computing applications deal with large amounts of
information.

- Database systems give a set of tools for storing, searching and
managing this information.

- Databases are a ‘core topic’ in computer science.
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DBS Consist bl ae ) 8 aUas b S
Data - bl -

Software - Glse -

Hardware - Glalie -

Users - Cpeddiiae -
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— (retrieve) gla il — (organize)mbsii — (update)<uwass — (store)on s -
<l (protect) 4les

[ protect }—[ retrieve H organize }—[ update }—[ store

End Users cmiledl) fpeadivall -

Omre a3 (3iad Ja¥ bl ac) 8 aUai () i (e ab
(Use DB for get a goal )
DBS Administrator Al Juse -¥
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(Design and management DBS)
Application Developer Glaplaill g ) gha -V
Cleal sl ga Jalaills (pardionall rland) 5 sl i 4l

(write the software & allow for the Users to use the interface of this
Applications.)

DBS programmer Gkl 2o ) 8 oUsi aa yee =€

write the software to themselves — agsdiV Adplal) Gﬂ‘)—.‘l‘ 4l



Database Users
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DBS programmer Application Developer DBS Administrator End Users
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Database Management System
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( Data definition language ) <Ulull iy =4zl o
( Data manipulation language ) <llull o\Slas 421 o
( Data Control language ) <llull oSl 431 o

( Security ) sl o
( Data independent ) <ulall JMai) o
( Data integrity ) bl 43 o
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Data Dictionary
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Data Dictionary used for Describe the Data in DB e
(.. 22— Cpeddiie — Jglaa ) Clildl 2ol @ Gl S Cuasiasits @
Describe the consists of DB ( tables — Users —Rules..) e
1 lball 028 Jantion Of (S (3 (o raia i 5l 2 0 @
Explain how can use this Data!! e

Files Based System
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The Data store in a Files and each file has a specific format.
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Data Duplication Clill) 4de Liag

Data Independent bl IOl

No security & recovery gla siul ¥y olal aa 0 Y
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Relational System
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¢ Information is stored in records and this records stored us
relationally
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+* There is a sound mathematical theory of relations
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+* Most modern DBMS are based on the relational model

Data Structure Gl S i

Data Integrity il 4aDl

Data Manipulation Clibl) olSlaa
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conceptual level lUlull ae) B o) jaa 5 enad, (5 npalll (5 siuall

External level (eadiuall | oo Al (5 sinll




{ Internal level aahai¥) asas,, Al (5 sl
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e Deals with physical store for data
e Used by database system programmers

[ conceptual level <llall xe) @ ¢l jaa 5 amadl, (5 palll (5 giuall
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e Deals with the organisation of the data as a whole

e Used by DBAs and application programmers

{ External level (peddicall | s il gl
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e Provides a view of the database tailored to a user

e Used by end users and application programmers
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Mappings
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+* Mappings translate information from one level to the next
¢ External/Conceptual/conceptual/internal
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These mappings provide data independence
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* Degree of a relation: how long the tuples are, or how
many columns the table has
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* Cardinality of the relation: how many different tuples are
there, or how many different rows the table has.
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[ Union of 2 relations Ay a8dle
Difference of 2 relations aOUAY) 48l
Intersection of 2 relations bl 483
Extended Cartesian of 2 relations @ pall 48e

ALY ae aga i
[ Union of 2 relations Aasy) 48l
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R S RuUS
Cheese 1.34 Cream 5.00 Cheese 1.34
Milk 0.80 Soap 1.00 Milk 0.80
Bread 0.60 Bread 0.60
Eggs 1.20 Eggs 1.20
Soap 1.00 Soap 1.00

Cream 5.00
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Difference of 2 relations
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R S R-S
Cheese 1.34 Cream 5.00 Cheese 1.34
Milk 0.80 Soap 1.00 Milk  0.80
Bread 0.60 Bread 0.60
Eggs 1.20 Eggs 1.20
Soap 1.00
( Intersection of 2 relations ablil) 483l
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R S
Cheese 1.34 Cream 5.00
Milk 0.80 Soap 1.00
Bread 0.60

Eggs 1.20

Soap 1.00

RMNS

Soap 1.00
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Data integrity
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[ RESTRICT ]

Stop the user from do it
bl e Jaass Lﬁ‘ Jee (e edAl.u.d\ e

[ CASCADE ]

Let the changes flow on

[ NULLIFY J

Make values Null
Gl Cada die SllIY 5§10 N s ad 4clia



@JL&L\
Keys

- A 5 ilaadl e o) gl VLl o g

[ Primary Key ]

e One Candidate Key is usually chosen to be used to identify tuples in a relation
e Often a special ID attribute is used as the Primary Key
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[ Candidate Keys }

e The table may contain just one tuple, so anything would do!
ke ()5 o (S 4l aal g Jin e (5 5in Jsaall OIS 5l
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[ Foreign Keys ]

e Foreign Keys are used to link data in two relations
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