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( Database)

G)Vhat is the Database >

What is a Database? Definition, Meaning, Types with
Example

Before we learn about a database, let us understand —

What is Data?
In simple words, data can be facts related to any object in

consideration. For example, your name, age, height, weight, etc. are
some data related to you. A picture, image, file, pdf, etc. can also be
considered data.
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What is the Information? To understand these data, they need
to translate or processing to become information . information is

the meaning that is given to the data through interpreted
appropriately.
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What is Database?

A database is a systematic collection of data. They support
electronic storage and manipulation of data. Databases make data
management easy.

Let us discuss a database example: An online telephone directory
uses a database to store data of people, phone numbers, and other
contact details. Your electricity service provider uses a database to
manage billing, client-related issues, handle fault data, etc.

Let us also consider Facebook. It needs to store, manipulate, and
present data related to members, their friends, member activities,
messages, advertisements, and a lot more. We can provide a
countless number of examples for the usage of databases.
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Database Components:
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Database Components
There are five main components of

a database:

- Hardware:
The hardware consists of physical, electronic devices like
computers, /0 devices, storage devices, etc. This offers the
interface between computers and real-world
systems.

- Software:
This is a set of programs used to manage and control the overall
database. This includes the database software itself, the Operating
System, the network software used to share the data among users,
and the application programs for accessing data in the database.

- Data:
Data is a raw and unorganized fact that is required to be processed

to make it meaningful. Data can be simple at the same time
unorganized unless it is organized. Generally, data comprises facts,
observations, perceptions, numbers, characters, symbols, images,
etc.
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- Procedure:
Procedure are a set of instructions and rules that help you to use
the DBMS. It is designing and running the database using
documented methods, which allows you to guide the users who
operate and manage it.

- Database Access Language:
Database Access language is used to access the data to and from
the database, enter new data, update already existing data, or
retrieve required data from DBMS. The user writes some specific
commands in a database access language and submits these to the

database.
- Calazall
SYENPIS PPN RSN I SR PPN PRECPS SN IRV SN (JUF-
83eal O Aealy Jis e @D ) Loy 0 5all 6 eals 2 1oAY/ sy
TR R ERS IO
RES ST .
. L Sl 5 A0S Ll 8ae 18 510y Lediiusal) zeal all e de sana o3
PIRA|] G.AU‘).U ¢ Jaril) (.\LESJ ¢ andi ikl Emﬁ@UﬁcﬂJSM
O e sl Al el ll 5 ¢ Cppadiiunall (s cilibal S Lkl p3diuual
bkl sacld 8 bl )

iy
OS5 O a6 a3 Lelaad Ltiallan Cang Aaliia e o 40l of s o8 L)
Sl 58 ¢ ale JSE Aaliia (S5 Al Lo Aaliia i < gl) (i L Aapess L)
S s psmally 5 sasll s luaddll 5 o8 )15 <l ) gaaill g ildaadall 5 il (e
i

BN



DATA BASE Manal Hashem
aUai aladind e dlelud 3l el sl 5 sl ¥ (e de senae e ke £l aY)
Laa ¢ lﬁyé}e\mbw} i) Smﬁwigwég bl ac) 48 3 410
Ll ety 0 50 58 0] (peadiusall 2L L el ey
Ul sacld ) J saa ol dzle
sl e i) saclE L)y e i) LY e sl il s3eE ) J gen gl Al aadils
o sthaall bl ala jiad o ¢ Jadlly 33 ga gl bl Cuans ol ¢ saaa il Ji)
il 3acE Y J g sl dady 3aamall yal Y1 iary aadiisall CSSGDBMS, (s
bl sacld ) el y g
What is a Database Management System (DBMS)?
Database Management System (DBMS) is a collection of
programs that enable its users to access databases, manipulate
data, report, and represent data. It also helps to control access to
the database. Database Management Systems are not a new
concept and, as such, had been first implemented in the
1960s.Charles Bachman’s Integrated Data Store (IDS) is said to be
the first DBMS in history. With time database, technologies evolved
a lot, while usage and expected functionalities of databases
increased immensely.
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Characteristics of Data in a Database:
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1. Shared: Data should be sharable among different users and
applications.

2. Persistence: Data should exist permanently in the database. ...

3. Validity/Integrity/Correctness: It should maintain integrity so that
there is always correct data in the database.

4.Security: Data should be protected from unauthorized access.

5. Non-redundancy: Data should not be repeated.
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Reduced
Redundancy

Data
Consistency

Characteristic
s of DBMS

Query Data stored
Language into Tables

Features of Traditional Systems

Tl ) e ol
1- Data replication and the consequent high costs of storage and
frequency of treatment and the difficulty of sustaining

2- Total reliability of data and software applications in addition to the
burden of maintenance of the programs and files when changes

3- Non-data link where the link between data elements through the
files and the logical relationships within the already identified in the
data collection phase

4-Difficulty of access to data associated with the process of
access to the data style used in the structuring and data storage
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Database Administrator

DBA: Is a person who is responsible for the environment aspects
of DB Responsible of database administrator

Decide the contents of DB

Decide how data is to be stored

Decide which language to be provided to access db

Define authorized checks and security

Define recovery procedure

Monitor performance to ensure good level of performance
Restructuring of db

Initialize DB
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Source of data in an organization

1- Internal source
2- External source

Internal source: reflect when happen inside the
organization External source: reflect what is likely
to happen
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(Database Architecture>

Contains 3 levels

1- External level

2- Conceptual level 3-
Internal level

11
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| View Al | | View A2 | | View B1 | | View B1 |

External Modg¢ External Mod¢

A \ / B

Data model
conceptual model —
Stored DB (internal model) E 8 8 88 /

Database Operations Convert Data to Information
1- Data capturing and recording
2- Data verification

3- Data classification

4-Data arrangement and sorting

5- Data summarizing

6- Data storage

7- Data manipulation and computing

8- Data retrieval

9- Data reproduction 10-Data communication

12
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Characteristics of Information
-accurate

-time
-completeness

-Top management required summery operation down management
required details -relevant

-cost effective

Fields: are the smallest units of information you
can access Such as name, address and job ,social
security number.

-In DBMS, a field can be required, optional or calculated
Required field: is one in which you must enter data
Optional fields: is one you may leave blank

Calculated field: is one whose value is derived from some formula
involving other fields, you do not enter data into calculated field,the

system automatically determines the correct value
13
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Record: A set of related fields

A record contains all the information entered about an entity
(employee, customer or object).
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Importance of Databases:

1- Store all data in ways that complete and accurate classification
and organization of these data to easily retrieved in the future.

2- Tracking changes that occur in stored data and make the
necessary adjustments, so that they are always in the picture
appropriate for use upon request.

3- Complete confidentiality of data stored so as not to allow any
person has no right to access to information and data.

4- Storing a large amount of data that go than human capabilities
and then make some operations and processors that it is
impossible to perform manually
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Database limitations:

» Security can be compromised

15
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» The lack of integrity and credibility leads to the database is
incorrect.
» The system may sometimes become implicated.
» In some cases, the system needs additional hardware to
work on the database.
» Performance is sometimes unclear.
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Database design steps:

1 -Determine the purpose of the databases.
2 -Determine the necessary tables.
3- Determine the required fields.
4- Determine relationships
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Fields: are the smallest units of information you can access
Such as name,
address and job, social security number

16
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First Name)] Last Address City Age
Name
Mickey Mouse 0123 Fantasy Way Anaheim 73
Bat Man 321 Cavern Ave Gotham 54
Wonder Woman F87 Truth Way Paradise 39
Donald Duck 55 Quack Street Mallard 65
Bugs Bunny 67 Carrot Street Rascal s8
Wiley Coyote 99 Acme Way Canyon 61
Cat Woman 39 Purrfect Street Hairball 32
Tweety Bird F43 Itotitaw 28
W]ﬂ
Fields

Record: A set of related fields ,A record contains all the information
entered about an entity (employee, customer or object).

First Name Last Address City Age
Name

Mickey Mouse 123 Fantasy Way Anaheim 73

Bat Man 321 Cavern Ave Gotham 54

Wonder Woman 987 Truth Way Paradise 39 J

Donakd Duck 555 Quack Street Mallard SK

Bugs Bunny 567 Carrot Street Rascal 58

Wiley Coyote 999 Acme Way Canyon 61

Cat Woman 234 Purrfect Street Hairball 32

Tweety Bird 543 Itotitaw 28

Records

Entity : is a single person, place, or thing about which data can

be stored.

Attribute : a property processed by a record or an entity.

17
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Entity — Customer

Customer 1D

First Name T hese are thhe
Surmame Tattributes’” for
Bxate of birth the entity

Address & -
customer
FPhone no.

Primary key
An attribute, or field, upon which all other fields are functionally

dependent and which is chosen as the main direct access vehicle to
individual records.
A primary key is defined on a single column at it is not uncommon to
have it defined on two columns.

There are four basic rules that you should observe when defining primary
keys:-

1- Every record must have a value in the primary key, it cannot be null.

2- Primary key values must be unique

3- Non redundancy, no attribute in the key can be discarded without

destroy the property of unique identification

4- Primary key, a value should not be reused if a record is deleted, its
primary key should not be re assigned to another record as this can
create errors and confusion.

Secondary key: Which is the key that is used to identify one or more

records and learned from this key in the access to the group of records
that contain values in common?
File: A collection of related records
Entity: An independent to object that can be related to another in
database scheme, it may be a person, place, organization grouping
etc.
Relations: are the connection between two or more entities, relationship
lines indicate that each instance of an entity may have a

18
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relationship with instance of the connected entity and vice
versa.
For example the relationship between the orders and customers table
will normally be that an order is placed by one and only one customer,
while a given customers may have placed one or more orders.

Logical Relationship Types

1- One to One Relationship (1:1): one record related to one record in
another table, a relationship between two entities that have been
defined correctly and are ready for implementation.

2- One to Many Relationship(1:N): a relationship between two tables in
which a common field links the tables together, one record related to
one or more records in another table.

1- Many to Many Relationship (M:N): Is used to relate many records in
the table A with many records in the tables B , A record ("Parent") in
table A can have many matching records ("children") in table B , and a
record (child) in table B can have many matching records ("parent") in
table A.

19
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Q1- Define the Database and write the characteristics of it

Q2- Draw Database Architecture as a diagram and explain the

levels of it?
20
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Q3- Fill the blanks with suitable words:-
1-The types of fields are ------ e S
2-The source of data in any organization is ----- ER—

3-Database administrator (DBA) is -

Q4- Write the basic rules that you should observe when defining
primary keys

Q5- Enumerate the types of logical relationships

Note:
Check your Answer in answer key at page (47)

Write the objectives of database?

)
e

=1

Q1/ write (T) for true statement and (F) for false statement and
correct the false if found:-
1-Record is the smallest unit in dbase system
2-Report is used to display the selected data from one table or
more than one depending on selected method
3-Skip command used for jump to required record

21
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4-In database architecture system, database stored in conceptual
level
5- The relationship between Department and head of department
is1: N
Q2/ Fill the blanks with suitable words
1-Delete all used to delete all records ----------
2-( ? ) alone used to print ----------
K used to index the file again after edit
Note:
Check your Answer in answer key

Commands in V-Fox Pro

The user of system can dealing with data by execution many
of commands that are supplied by (DBMS),in V-FoxPro there
are many places are used to execute this commands because
of existing different ways of dealing with data such as :

1. Dealing with data directly that is mean using commands
window.

2.Dealing with data indirectly that is mean using program
file.

3. Execution commands inside FoxPro's object(Form
,report, Database ...etc)

Execution the commands on data

To execute the commands of fox pro correctly inside
commands window or inside program file the general form of

22
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command must be used which is mean the rule of using
commands in v-fox pro

The general form of commands is :-

< Command>[<scope>][<field list>][<field
list>][for<expr>][while<expr>].

Description parts of general form

<command >:- is mean one of VFP 's commands which is
represent a different operations that are executed on data
files like creat, use ...etc.

[<scop>]:-is mean range of execution of commands on data
i.e which records that should be involving in execution of
command , this option (scop) must be replaced by four
options in execution :-

1.ALL:-is mean all records of file will be involved in
execution of command .

2. Next:-is this option we must add number (N) this added
number mean number of records that will be involved in
execution from a current record to N-1 ,

1-EDIT [<scope>][<field list>][<field
list>][for<expr>][while<expr>].

2-Change [<scope>][fields<field list>][for<expr>][while
<expr>].

3- Brows [fields<field list>] [<lock<expr>] [freeze<field>]
[no follow]

[no menu][no append] [with<expr>] [no modify].

23
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4- Replace [<scope>] <field> with <exprl> [,<field2> with
<expr2>]....

[For<expr>][While<expr>].

5- Update on <key field>from <alias> replace <field1> with
<exprl>

[,<field2> with <expr2>] [random].

6- Join with <alias>to <new file> for <expr>[field<field list>].
7- Delete file <file name>.

8- Recall [<scope>] [for<expr>] [while<expr>].

9- Pack

10- Zap

11- Brows [fields<field list>] [<lock<expr>] [freeze<field>] [no
follow]

[no menu][no append] [with<expr>] [no modify].
12- Store <expr>to [<memvar list>]
13- Store <expr>to <array name>.
14- Release [<memvar>].
15- Release all.
16- Save to <file>.
17- Save screen [to<memvar>].
18- Restore form <memfile> [additve].

19- Sort to <new file> on <field> [/A] [/C] [/D]

[<field2>]....[<scope>]
24
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[for<expr>] [while<expr>].

20- Index on <key expr>to <index file>.

21- Reindex.

22- Setindex to <index file>.

23- Locate [<scope>] [for<expr>] [whlie<expr>]
Continue.

24- Go/Goto [Top] / [Bottom] [Record] [<expr>]

25- Seek <expr>.

26- set filter to [<expr>]

27- Rename <old file> to <new file>.

28- Close all

29-Display[<scope>] [field<field list>] [for<expr>]
[while<expr>] [off][to print]

Display files, Display memory [to print]
Display status [to print],Display structure [to print]

30- list [<scope>] [fields<field list>] [for<expr>]
[<while<expr>] [off] [to print]

list files
list memory
list status
list structure
31- Copy file <filel>to <file2>

25
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Copy indexes <index file list> | All to <cdx file>
Copy memo <mem field> to <file> [additive]

Copy structure to <file> [field<field list>]
Copy to <file> [field <field list>]]
Copy tag <tag name> [of <cdx file>] to <index file>

32- Go/Goto [Top]/[Bottom] [Record] [<expr>]

33- Skip [<expr>]

The Functions

?Val("13.45") — 13.45 oy

?Type("BB") — € character

?Asc("M") — 77

?CHR(77) - M

? at("HAM" , "MAGDI MOHAM") — 9
?substr("my name is magid"” ,4 , 4) - name
?left("his name is",3) — his

?right("name is Ali",3) — Ali

?len("l am happy now") — 14

2replicate("@",20) —» @@@.....@@ 520

26
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?transform(1234567,"99,999,99") — 12,345,67
2int(10.23) — 10

?round(3.7415,1) — 3.7

?sqrt(100) — 10

?mod(72,9) — 0

?max(83,1) — 83 ad, s

2min(83,1) — 1 @b, sial

2dbf() — deuly ilal) jla Jary

?BOF() > by il Ly (M Juag 19T,
2EOF() — o dilall 4y ) Sy 131,
?recno() — il i, Ly

?reccount() — <ilall (8 258l dae ey
?recsize() — 8 JS (& byte diguall ae
?2ABS(expr) — 4ilhal) iodl)

?space(expr)

2upper("kk") — KK capital 5. cigal) auy
?lower("KK") — kk small 3 sl cigall auy
?Time() <@sh Ay

?Date() gl b

?Day({"yyyy-mm-dd}) as

ex: ?day({*1998-05-23}) — 23
?month({*yyyy-mm-dd}) & ax

27



DATA BASE Manal Hashem

ex: ?month({*1998-05-23}) —» 5
?year({"yyyy-mm-dd}) &ed) ey

ex: ?year({"1998-05-23}) — 1998
?DMY({"yyyy-mm-dd}) L s s o
ex:  2dmy({~1998-05-23}) —23 May 98
?DOW({"yyyy-mm-dd}) g sl (2 psall o) oy
ex: 2dow({"1998-05-23}) — 7
2CMONTH{ N yyyy-mm-dd}) sl awl aay
ex: ?CMONTH({"1998-05-23}) — May
2CTOD("GG") s ) palll Jsay

?COL() 2galad) ad; Jary

?ROW() ciuall o) aay

PSELECT() dultall Jaal) dkaia Jaay

Assembly Commands

1- Average [<expr list>] [<scope>] [for<expr>][while<expr>]
[to<memvar list>].
ex: aver sltomsl

aver s1*s2 to ms4
28
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2- Count [<scope>] [for<expr>] [while<expr>]
[to<memvar>]

3- Sum [<scope>] [<expr list>] [to<memvar>] [for<expr>]
[while<expr>]

4- Total to <newfile> on <key> [<scope>] [fields<field list>]
[for<expr>] [while<expr>]

Statistical and Financial Commands

—:diual) 2 oS ) gl (e dgandl aadl) goaaa Sl 128 aa:Calculate
Sum() -1

Calcu sum ( degree)

dganll 8 addl) £ ganal Jarall jla¥) 134 a2 Calculate
avg() -2

Calcu avg (degree)
S dilal) 8 gl e ela b Sl 13 agd Calculate cnt() — 3
Calcu cnt(degree)

21 £ 5l a3 gardl a8l (g laal) il adY) alagly Sl 138 a g8 Calculate

std( Calcu std(degree) -4
28 £ il (a2 gard) ad (e dad sl pla b Sla) 13 o g8 Calculate
min() -5

Calcu min(degree)

g5l (e agard) ad (e dad 1iS) pla by ) 138 268y Calculat max()-6-

Y

Calcu max(degree)
29
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Program Writing with Fox pro

1-Modify Command <program name>
2-Do < program name>

Input Commands

1-INPUT [<expr>] To <mem var>

2- Accept [expc] to <memvar>

3-@ <row><col> GET <var> [ picture <exprc>]
Read

Output Commands

1- @ <row><col> Say <expr> [ picture <exprc>]

gla i) g B ol adal

1- Delete [<scope>][For<condition>][while<condition>]
Remove logically records from currently open dbf
Remove logically =Marks records for deletion

l.e. we can recover these records

ex:

use student

goto 10

delete && delete record 10

delete all && remove all records
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2-Recall: remove marker from (marked records)
Syntax
Recall [<scope>][For<condition>][while<condition>]
Ex:
Use std
Recall record 4
Recall all
adlal) adall
Pack : remove physically records from current open database file

(all marked) records after this command no deleted records can
be remover

Zap: delete physically all records from current open dbf
EXx:
Write instruction(s) command to perform zap function?
Ex:
Delete all
Zap = +
pack
Note: Zap is faster

Record pointer: pointer used by the dbase that indicates our
position within the file

Use : 1-Close currently open dbf
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2-Open new dbf
3-Move pointer to the top of the new file

Movement (position) commands

1/ Go/Goto [Top]/[Bottom] [Record] [<expr>]
Ex:
Goto top
Go bottom
Goto record 7
Go k*5 ; kK must be known
2/ skip: jump towards top or bottom of a currently open file
Syntax:
Skip [<expr>]
Expr = constant either negativeTop
Or pesiive Bottom

Ex:

Use stud

Goto 5

Skip 3 ; jJump towards bottom (end of file)
Three record from the current

Ex2:

Current record= 8

Skip -4
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Rec #4
Note / skip = skip 1

3/ Locate [<scope>][For<condition>][while<condition>]
Continue
Note / scope include
All, next, rest, record <expr>

Put the record pointer on the first record that satisfies the
condition

Locate for class="4A"

Disp

Continue

Continue: continue locate condition from current record

If no record match the condition the dbase return the message
"end of locate scope "

Organized commands:
Index, sort, seek (find)

1- Index : an index is used to provide rapid access to records on
the basis of the value of some field or combination of fields
{sorted the data file}

Syntax:
Index on <key gist> to<index file>

EX
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INDEX on F-Name to FNAME
To activate idx.file
- By use command
Use student index FNAME
Open student dbf (sorted on F-NAME)
List FNAME, class
- By set command
- Use student
- Set Index To FNAME
To create Index on more than one fields
INDEX on F-NAME + L-name to F-NAME
2- Sort
Syntax:
Sort to <mem file > on <field> [/A][/D][/C] [, <field2>]...
[<scope>][For<condition>][while<condition>]
Duplicate the database file [sorted according to fields]
A: Ascending
D: Descending
C: Don’t care between (upper& lower case)
Ex:

Use stud
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Sort to student on stnu/D
Sort on class/A to ss

3- Seek: used to search within indexed dbf about fields within
records that match the key in index

Syntax

Seek <expr>

< >
—

R

Q1/ Choose the correct answer:-
1-To change file name

A-Change B-Rename C-Save D-Save as
2-To return name of month from date

A-MONTH() B-CMONTH() C-DMY() D-DOW()
3-To choose another work area by

A-choose B-change C- transform  D-Select

4-Sum D1,D3 to M1,M2 the result is

A-Summation of D1 B- summation of D2 C-Sum of D1+D2
D-Sum of D1 and D2

5- To see the contents of memory by

A- list B-display C-list all memo D- disp
memo

Q2/ What is the differences between :-
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1-Skip and Goto
2-Seek and locate

Note:
Check your Answer in answer key at page (47)

L

Write the general form for the following commands:-

Edit, index, delete, goto, count

Objective

After this unit student will be able to know
1- What is the Normalization?

2- What are the Data Models?

3- Advantage and Disadvantage of data models
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Suppose you have the database file ( student.dbf)that its fields is

Manal Hashem

below:-
St-no St-na St-s St-A Av
Qi ) | iUl aed | ) s |l e Janal)
3N 20C 1C 2N 10 N

Answer the following question:-

1-List record number (5-10) for St-s="F”

2-Search for student their ages less than 20 using Locate
command

3- Sort student.dbf according to Av Descending

4-Delete record (5-8) physically

5-Create a new database file from (student.dbf) with data
record and with same structure for St-s="M"

Note:
Check your Answer in answer key at page (47)

Normalization

Is the process of structuring relation database scheme such that
most ambiguity is removed the stage of normalization are
referred to as normal forms:

1-First normal form

2-Second normal form
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3-Third normal form

Un- | Pno | Pna | Padd | Ina | Status | Normal Form:
The database

is said to be in
an un-normal form if ~ there are repeating group
of items in a database.

Normalization: is a process of altering the structure of the data
base to make the database conform to one or more best
practices to assist in performance and ease of data
manipulation. The most common forms of normalization
applied to database are called the normal form.

INF: A relation is said to be in first normal form (1NF) if and only if
each attribute of the relation is atomic.

More simply, to be in 1NF, each column must contain only a single
value and each row must contain the same columns.

2NF: In order to be in second normal form, a relation must first fulfill
the requirements to be in first normal form. Additionally, each
non key attribute in the relation must be functionally
dependent upon the primary key.

3NF: in order to be in third normal form a relation must first fulfill the
requirements to be in 2NF. Additionally, all attributes that are
not dependent upon the primary key must be eliminated.

Ex1:
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P1 AA Ba S1 Good
AN <2 fair
Pno Pna Padd Ina Status
By | 88 W | st | Good
AA 33 [ albg
P3 cC Ki 33 | 8884
73 BB NP sk | E3fF
S2— [V.Good
P3 cC Ki S3 Good | EX2:
P4 DD Ki S4 Fair
Pno | Pna Eno |Ena Pp Pc Dexe
1 M1 10 Zaid Kirkuk | Million One
year
11 Hasan
12 Shaker
2 M2 Basra 2 6
Million | months
3 M3 14 Ali Baghdad| 10 3 years
Million

15 |Mohamed

4 M4 Mosul 5 5 years
Million
EXx3:
Sno Sna Scity Pno QTY
S1 AA Kl P1 200

P2 100
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S2 BB Mo P1 100

P2 150
S3 CcC Ba P3 250
S4 DD Ba P4 500

( Data models>

Is atheory or specification describing how a database is
structured and used

[ Common modelsincludes]
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1-Hierarchical model
2-Network model

3-Relational model

Hierarchical model

In a hierarchical data model, data is organized into a tree-like
structure. The structure allows repeating information using
parent/child relationship. Each parent can have many children but
each child only has one parent. All attributes of a specific record
are listed under an entity type. In a data base an entity type is the
equivalent of atable, each individual record is represented as
arrow and an attribute as a column. Entity type are related to
each other using 1: N mapping, also known as one to many
relationships

Hierarchical model advantage

1-Most common

2-Most concepts have been tried and proven
3-Simple to understand
4-Based on the concept of ordered tree

5-Consist of record type (entity type) and relationship.
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I[ Hierarchical model disadvantage ]I

1-N:M can not be represented directly
Overhead in a space and consistency checks.

2-Problems with insertion and deletion because of strict
hierarchical structure

3-Not flexible when restructuring

4-When application changes model must be change and when
model changes application muse be changed.

Network model

The network model is a database model conceived as a flexible
way of representing objects and their relationships. Its original
inventor was Charles Bachman, and it was developed into a
standard specification by the CODASYL consortium.

Where the Hierarchal model structures data as a tree of records,
with each record having one parent record and many children ,
the network model allows each record to have multiple parent
and child record, forming a lattice structure.

A network database model used pointers or links with the fields
in the record to link the records together, this model allows for
One-to-Many relationship as well as one-to-many, resulting in
less redundancy than the hierarchical model.

| Network Model Advantage I
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1-There are many database management systems effective
Networking

2 - Allows the representation of compound relationships
(M: N), which are often present within the structure of
a graph database

’{ Network Model Disadvantage ]]

1- Due to its multiple the model contain some complex thing
especially for the beneficiaries who have their use programming
and follow-up, movement restrictions and their location in the
structure

2- The operations of addition and deletion, and update requires a
re-organization of the database and the exploitation of storage
devices are optimal that this work is going as a result of complex
networking between existing data base

Relational model

A database based on the relational model developed by E.F.
codd.

A relational database allows the definition of data structures,
storage and retrieval operations and integrity constrains.

In such a database the data and relations between them are
organized in tables.
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A table is a collection of records and each record in a table
contains the same fields.

A relational model in which more than one table can share
information, the tables can share information; the tables are
linked or related with a common key field of information.

The relational model for database management is a database
model based on predicate logic and set theory.

| Relational Model Advantage |

1- Simplicity: the model presenting relational flat file as a structure
chart to represent the occurrences and relationships is very simple
for the beneficiaries, where deals directly with al Qaeda statements
and values nothing to do with the complexities of the calculator and
how to store the data.

2- On-line retrieval: Since the relational model graph includes
dealing with the data (attributes and values) as it is in flat files,
which does not affect its position in the file on how to use them this
means that the beneficiaries to deal with direct data do not need
any programming effort

3- The independence of the data: mean independence of the
organization of data on the way in which the programming and data
storage this is one of the most important advantages of database
systems
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4- The theoretical foundation based relational model on the basis of
mathematical theory and this is what makes it a scientific model is
the most important results of the theoretical foundation is the ways
to use tables and formulas derived nature of the three and get them
on the form chart website.

Q1- Convert the following relation into a set of relation in the third
normal form (3NF) showing steps for your conversion:-

Pno Pna Sn Sna Padd Quy Typ
1 Ahmed M1 Chair Kirkuk 600 Wood
M2 Table 900 Iron
2 Nuha M3 | Computer | Baghdad| 300 Dell
M4 Printer 100 Laser
3 Ali Kirkuk 700

Q2- Define the relational model and write the advantage of it?

Q3-Draw a network structure for the entities (University, College,
Department) and show the relationship between them?

Note:
Check your Answer in answer key at page (47)
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e

Define Normal form & Un-Normal form
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Q1- Below a structure of (Subjects.DBF) you need in this test
Subjects.DBF

Field name type Width Dec
STN N 3 0
SCODE C 2

DEGS N 7 2

In Subjects .dbf  we store student number, subject code and
degree summation of student. Suppose there are n-records in
this file, and for each student there are unknown number of
records (depends upon number of subjects he took).Write a
dbase program to Print STN of student with the average of the
degrees.

Note:

Check your Answer in answer key at page (47)

Memory Variables (MVAR)

Special types of variable used to store data outside of the
dbase file structure or temporary storage of data stored in RAM,
deleted when quit from the program.

There are 4 types of MVAR:

1-Character MVAR
2-Numeric MVAR
3-Date MVAR
4-Logical MVAR
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With MVAR we have the following commands:

1- Store
2- Release
3- Save

4- Restore
5- ?2[?7?

1-Store: used to initialize create memory variable
Syntax: store <expr>to <MVAR List>
Example
Store 300 to M1
Store 0 to MC1,MC2,MC3
Store  space(20) to Mname,Madd
Store  {12/20/92} to Md1,Md2
Store .T. to Mtrue

2- Release: delete MVAR from memory(make space in memory
for further use)

Syntax
Release <MVAR> [ALL[Like/Except<Skelton>]]
? is Skelton marks one character
* is Skelton marks one or more character

Example
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Release All
Release All like M*
Release Mv1,Mv2
Release All Except ??A*
3- SAVE : used to save the current MVAR to a disk file(.mem)
Syntax
SAVE [ALL[Like/Except<Skelton>]] to <Mem file>
Example
Save to M1
Store 0 to A,B,MA1,MA2
Release all like M*

Save to M1

4-Restore: used to recalled MVAR from memory file
Syntax
Restore from <memfile> [additive]

If no additive option is used

Copy from memory file to memory

Clear (delete) all active MVAR(S)

If additive option is used

Copy MVAR from memory file

Overwrite MVAR having the same name
49



DATA BASE Manal Hashem
Example
Vall=50
Val2="Kkirkuk”
Save to temp
Clear memo
Val3=Date()
Restore from temp addititive
clear
Disp memory like V*
5-?/?? .display & evaluate the following expression
?A
?5*4/3
?evaluate +(CR+LF)
?? without (CR+LF) on the same line
A=1 B=Ahmed
?"student number =",A

??"and student name is",B

Cld gdinnl)

%ﬁé‘ﬁ&%ﬁ‘ﬁ‘dﬁjeﬂmQ‘JJ’%M%)M@M\MJ#A@Z\AM\
il L ) Leildac Ly i 3 SIAN (e

4 shiaall Cay i Sl
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S Sl a2t 48 ghiae oy jail
Declare array name (exp)
dal g ey D il 1)
Declare arrayname expl,exp2
Cpdmy Cld il )
Declare arraynamel expl, arrayname2 exp2
4 ghaa e I Lgal CuilS 1)
Declare arral(12), arra2 (5,2)
Gy 13 AU g aa) gy I3 Y1 (5038 gdiaa oy pat o5 Lin

Cilide g g o ging o) (San A shoad) a8l se (o gise S (Saall (he lnf Aaadla

e
Arrl(1)=14

Arr2(2)="abcd"

Ex1: (2,3) Car b 48 ghaal J5Y) Caall delilay o 6 geali yy i€
clea

DIMENSION gaArray(3,2)
gaArray(1,1) ='G’

? gaArray(1,1)
gaArray(1,2) ='A’
?gaArray(1,2)
gaArray(1,3) ='C'
?gaArray(1,3)

EX2: _walic &M (o calliiy aaly a3 & ghemn jualic o sh guali yy i)
dcbby
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clea

I=0

declare al(4)
al(1)=3
al(2)="abc"
al(3)=date()
fori=1to 3
?al(i)

Endfor

Control Commands

1- IF...Endif Statement
IF....ELSE....Endif

This program structure selects one of two alternatives

The general form of this structure:
IF <condition>

<Program statements>
[ELSE

<Program statements>]
ENDIF

If the condition is true the statement s following if (which may
include another if structure) are executed.

If the condition is false and

- The option else is included
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- The statements between else and endif are executed
- With no else clause ,no action is taken

2- do case....endcase

If... Endif construction used when a program branch depending
on one or two condition (s). its much simpler to use docase...
endcase construction when a program include several
conditions.(multi choices)

Syntax:

Do case
Case expl
Commands
Case exp2
Commands

Otherwise
Commands
Endcase

Conditions
1-Docase & Endcase must be on separate line each
2-Each action must begin with the word case
Docase...endcase can include the option [ otherwise]

Otherwise used to combine all other possible choices that
need not to have their own case.

Ex: do case axaiuw zeli y S
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clear

m=0

*n=space(10)

*k:" "

*d={//}

@1,1 getm

read

do case

case m=1

@ 2,1 say"one"

case m=2

@ 2,1 say"two"

case m=3

@2,1say"three"

otherwise

@ 2,1 say"no"
endcase

The Repetitions Commands
1- (Do while .... End Do)

This program structure repeats execution of a group of program
statement as long as specific condition remain true

The general form of this command is:

Do while <condition>
<command>

<command>

[EXit]

[Loop]
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Enddo

1-If the condition never be true then no program statement will
be true

2-1f the condition never become false then the program will be
not stopped (condition repeat execution of program
statement forever)

3-Do while start the 4-" Both of them must be on Ioop
separate line

Enddo endthe « loop

Exit: get out of do while ...Enddo construction and continue
execution the commands after ENDDO
Loop: Ignore any command after it and return control to Dowhile.

2-Scan & endscan

Like do while &enddo , are a matched pair ,also like do while
&enddo, the scan & endscan commands let go create a
repetitive loop in which operation are performed for a group or
records in a dbase

The syntax for these commands is :
Scan [scope] [For <condition>] [ while <condition>]

<commands..>
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[Exit]

[Loop]
Endscan

The scan & endscan commands are simpler a alternative to the
do while & enddo commands.

If you simply wish to use do while & enddo to perform repetitive
processing you can often use scan & endscan instead, use
slightly fewer lines of programming code.

Use member use member
Set print on set print on

Do while .not. eof() scan for av>50
If av>50 ? fname,Iname
? fname,lname Endscan

Endif

Skip

Enddo

Combined the while & if clauses you can use fewer lines of
program code to accomplish the save level.

FoxPro automatically skips to the next successfully records when
it encountered endscan, unless you are at the end of the file.
Once the end of the file is reached, program control drops out of
the loop and moves on to the next command.
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Note / program control may exit from the loop before the end of
the file is reached if you include a while clauses as a part of the
scan statement.

3- For var=initial to final

Commands
[Exit]
[Loop]

Endfor

Ex: Joi> Sl gine de by o g8y mall g S

clea

use stul
FORN=1TO5
? no,name
skip

ENDFOR

Procedures and Functions

1- Procedures
The essential part of structure programming is divided the
program up into smaller procedure or modules, this make the
program easier to develop, maintain& debug.
Procedures File
Contain modules of program codes that stay in memory for the
duration of your program.

Procedure is a sub-program starts instruct the following

Procedure (Procedure Name)
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The program can contains more than one Procedure and all
Procedure that must be a name different from the other, as well
as we can use the command Return to end the Procedure where
returns control to instruction that follows instruction that calls the

Manal Hashem

procedure and the formula of procedure call are: -
Do (procedure name) with ( parameter list)

The addendum with Used to send variables to the procedure of
the main program to be dealt with within the subprogram.

Ex:

(e

clea

use stul

do test with 20,30
proc test
parameters n,m
d=0

d=n+m

2d

Retu

2-Function

o A\A.a\)! ;«\);\)!\ ?‘\53“"» GAU).) L._ﬁS\

Function is a sub-program starts as the following

Function (function name)
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Function returns a specific value by species that we studied
previously by executing the following command
Return exp

Where the variable or expression, consisting of several
variables and the values of fields, resulting in the value returned
in the function itself.

If we did not use Return at the end of function or without
followed by anything, the value returned would be logical and to
call the function by gave her name followed by brackets only if we
are to preserve the value returned by mention the name of a
variable after the = and then call the function as in directing
below:

Av=funcl()
Ex: Cmade aan Aag Al aadiey =l s

clea

s=0
s=myfunc(100,30)
?s

func myfunc
parameter n,m
s=n+m

retu s

« structure of the (University.dbf) you need in this test:-
University.dbf
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Field name Type width
Univ_no N 3
Univ-name C 15
Cno N 3
Can C 15
Nmale N 5
Nfemale N 5

Write a database program to print the total number of female
student in Baghdad university?

Note:
Check your Answer in answer key at page (47)

Delete are memory variable that second letter is (w)
Sources

1-Deepak Naidu,"Foxpro for Windows",Gautam Rawat,2001

bl o bl ajual) 921, as mgda 6/ (Aes g uSsb Jsab Aajle 22
i a8l ) JHlad za uall g
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Key of Answers

(Post Test)

Q1/ Database is a collection of interrelated data stored together to
serve multiple application without unnecessary redundancy.

The data is independent of the programs that use it.
Database organized to provide current and future needs.

Characteristics of Database

1- Non-redundancy ( controlled redundancy)

2-Independency (data independence) data independent of the program
that use it.

3-Data relationships and multiple usages of data controlling

- Integrity

- Security

- Privacy

4-Reflective all data (Internal and external)

Of the organized information needs (Both present and future)

5-Level of performance must always be achieved

6-Flexibility in storing data
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Q2/ Database Architecture
Contains 3 levels
1-External level
2-Conceptual level
3-Internal level

View Al View A2 View Bl View B1
\3 / rg
External Mode External Mode
A

NIV

comeptuntmodel |
| /

6060/

Stored DB (internal model)
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Q3/

1- Required,optional,calculated
2- Internal,external
3- DBA: Is a person who is responsible for the environment aspects

of DB

Q4/ There are four basic rules that you should observe when
defining primary keys:-
5- Every record must have a value in the primary key, it cannot be
null.
6- Primary key values must be unique
7- Non redundancy, no attribute in the key can be discarded without
destroy the property of unique identification
8- Primary key, a value should not be reused if a record is deleted,
its primary key should not be re assigned to another record as this
can create errors and confusion.
Q5/ 1-One to one
2-One to many
3-Many to many

(Pre Test)
Ql/ T & F

1-F field
2-T
3-F goto
4-F internal level
5-T

Q2/ Blanks
1-Logically
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2-Empty line
3-Reindex
(Post Test)
Q1/ choices
1-B
2-B
3-D
4-D
5-D
Q2/ Differences
1-Skip used to jump from the current record (+/-) n
N: is the no. of jumps
Goto used to jump to the required record directly

2-Locate +continue: used to search inside dbase file
Seek : used to search inside indexed dbase file

(Pre Test)
Q1/ 1- use student

goto 5
List next 6 for st-s="f"
2- use student
locate all for st-a<20
Display
Continue
3-use student
Sort on av/d to pp
4- use student
goto 5

64



DATA BASE

Dele next 4
Pack

5- use student

Copy to mm for st-s="m"

(Post Test)

Q1/ Normalization

Man

al Hashem

Pno Pna Sn Sna Padd Quy Typ
1 Ahmed | M1 Chair Kirkuk 600 | Wood
1 Ahmed | M2 Table Kirkuk 900 Iron
2 Nuha M3 | Computer | Baghdad| 300 Dell
2 Nuha M4 Printer |Baghdad| 100 Laser
3 Ali M4 Printer Kirkuk 700 Laser
1NF
Pno Pna Padd Sn Sna
1 Ahmed | Kirkuk M1 Chair
2 Nuha |Baghdad M2 Table
3 Ali Kirkuk M3 Computer
Key M4 Printer | 2NF
Key
Pno Pna
1 Ahmed
2 Nuha
3 Ali
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2 Baghdad
Sn Sna Pno SI|’1 Quy Typ
M1 Chair 1 M1 600 | Wood

M2 Table M2 900 Iron

M3 Computer M3 300 Dell

M4 Printer M4 100 Laser

WININ|(F-

M4 700 Laser

3NF

Q2/ Relational model with advantage

A database based on the relational model developed by E.F.
codd.

A relational database allows the definition of data structures,
storage and retrieval operations and integrity constrains.

In such a database the data and relations between them are
organized in tables.

A table is a collection of records and each record in a table
contains the same fields.

A relational model in which more than one table can share
information, the tables can share information; the tables are
linked or related with a common key field of information.

The relational model for database management is a database
model based on predicate logic and set theory.
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3- Simplicity: the model presenting relational flat file as a structure
chart to represent the occurrences and relationships is very simple
for the beneficiaries, where deals directly with al Qaeda statements
and values nothing to do with the complexities of the calculator and
how to store the data.

2- On-line retrieval: Since the relational model graph includes
dealing with the data (attributes and values) as it is in flat files,
which does not affect its position in the file on how to use them this
means that the beneficiaries to deal with direct data do not need
any programming effort
3- The independence of the data: mean independence of the
organization of data on the way in which the programming and data
storage this is one of the most important advantages of database
systems
4- The theoretical foundation based relational model on the basis of
mathematical theory and this is what makes it a scientific model is
the most important results of the theoretical foundation is the ways
to use tables and formulas derived nature of the three and get them
on the form chart website.

Q3/ Network model
Owner l University
Member N College
1

j l

Department
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(Pre Test)

Use subjects
Index on stn to xx
Do while not eof()
S=0

S1=0

A=stn

Do while stn=a
S=s+degs
S1=s1+1

Skip

Enddo

Av=s/sl

?stn

?av

enddo

(Post Test)

use university
s=0
Index on univ-name to xx
Seek “Baghdad”
Do while not eof() and univ-name=""Kirkuk”
S=s+Nfemale
Skip
Enddo
?s
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