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STACK

Stack 1s a fundamental data structure which is used to store elements in a linear fashion.
Stack follows LIFO (last in, first out) order or approach in which the operations are performed. This means
that the element which was added last to the stack will be the first element to be removed from the stack.

Stack In C++
A stack is similar to real-life stack or a pile of things that we stack one above the other.

Given below is a pictorial representation of Stack.

Push item

-— Stack

As shown above, there is a pile of plates stacked on top of each other. If we want to add another item to it,
then we add it at the top of the stack as shown in the above figure (left-hand side). This operation of adding
an item to stack is called “Push”.

On the right side, we have shown an opposite operation i.e. we remove an item from the stack. This is also
done from the same end i.e. the top of the stack. This operation is called “Pop”.

As shown in the above figure, we see that push and pop are carried out from the same end. This makes the
stack to follow LIFO order. The position or end from which the items are pushed in or popped out to/from
the stack is called the “Top of the stack”.

Initially, when there are no items in the stack, the top of the stack is set to -1. When we add an item to the
stack, the top of the stack is incremented by 1 indicating that the item is added. As opposed to this, the top of
the stack is decremented by 1 when an item is popped out of the stack.

Next, we will see some of the basic operations of the stack data structure that we will require while
implementing the stack.

Basic Operations
Following are the basic operations that are supported by the stack.
e push — Adds or pushes an element into the stack.

e pop — Removes or pops an element out of the stack.

o peek — Gets the top element of the stack but doesn’t remove it.
e isFull — Tests if the stack is full.

o isEmpty — Tests if the stack is empty.



Illustration

Empty Stack puéx(lo) pu&:—.::_--_:::
3

1 | .

_—/)Pop() (Popped element 20)

The above illustration shows the sequence of operations that are performed on the stack. Initially, the stack is
empty. For an empty stack, the top of the stack is set to -1.

Next, we push the element 10 into the stack. We see that the top of the stack now points to element 10.

Next, we perform another push operation with element 20, as a result of which the top of the stack now
points to 20. This state is the third figure.

Now in the last figure, we perform a pop () operation. As a result of the pop operation, the element pointed
at the top of the stack is removed from the stack. Hence in the figure, we see that element 20 is removed
from the stack. Thus the top of the stack now points to 10.

In this way, we can easily make out the LIFO approach used by stack.
Using Arrays

Following is the C++ implementation of stack using arrays:
#include<iostream>
using namespace std;
#define MAX 1000 //max size for stack
class Stack
{
int top;
public:
int myStack[MAX]; //stack array

Stack() { top=-1; }
bool push(int x);

int pop();
bool isEmpty();

¥

//pushes element on to the stack



bool Stack::push(int item)

{
if (top >= (MAX-1)) {
cout << "Stack Overflow!!!";
return false;

}

else {

myStack[++top] = item;

cout<<item<<endl;

return true;

b
}

//removes or pops elements out of the stack
int Stack::pop()
{
if (top <0) {
cout << "Stack Underflow!!";
return 0;
}
else {
int item = myStack[top--];
return item;
J
H

//check if stack is empty
bool Stack::isEmpty()
{
return (top < 0);
}

// main program to demonstrate stack functions
int main()
{
class Stack stack;
cout<<"The Stack Push "<<end],;
stack.push(2);
stack.push(4);
stack.push(6);
cout<<"The Stack Pop : "<<endl;
while(!stack.isEmpty())
{

cout<<stack.pop()<<endl;

}



return 0;

}

Output:

The Stack Push
2

4

6

The Stack Pop:
6

4

2

In the output, we can see that the elements are pushed into the stack in one order and are popped out of the
stack in the reverse order. This exhibits the LIFO (Last in, First out) approach for the stack.
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HTML

HTML is an acronym which stands for Hyper Text Markup Language which is used for creating web pages and
web applications. Let's see what is meant by Hypertext Markup Language, and Web page.

Hyper Text: HyperText simply means "Text within Text." A text has a link within it, is a hypertext. Whenever
you click on a link which brings you to a new webpage, you have clicked on a hypertext. HyperText is a way to
link two or more web pages (HTML documents) with each other.

Markup language: A markup language is a computer language that is used to apply layout and formatting
conventions to a text document. Markup language makes text more interactive and dynamic. It can turn text
into images, tables, links, etc.

Web Page: A web page is a document which is commonly written in HTML and translated by a web browser. A
web page can be identified by entering an URL. A Web page can be of the static or dynamic type. With the help
of HTML only, we can create static web pages.

Hence, HTML is a markup language which is used for creating attractive web pages with the help of styling, and
which looks in a nice format on a web browser. An HTML document is made of many HTML tags and each HTML
tag contains different content.

Let's see a simple example of HTML.

1. <!DOCTYPE>

2. <html>

3. <head>

4. <title>Web page title</title>
5. </head>

6. <body>
7

8

9

1

<h1>Write Your First Heading</h1>
<p>Write Your First Paragraph.</p>
. </body>
0. </html>

Description of HTML Example
<IDOCTYPE>: It defines the document type or it instruct the browser about the version of HTML.

<html > :This tag informs the browser that it is an HTML document. Text between html tag describes the web
document. It is a container for all other elements of HTML except <!DOCTYPE>

<head>: It should be the first element inside the <html> element, which contains the metadata(information
about the document). It must be closed before the body tag opens.

<title>: As its name suggested, it is used to add title of that HTML page which appears at the top of the browser
window. It must be placed inside the head tag and should close immediately. (Optional)

<body> : Text between body tag describes the body content of the page that is visible to the end user. This tag
contains the main content of the HTML document.



<h1>: Text between <h1> tag describes the first level heading of the webpage.

<p>: Text between <p> tag describes the paragraph of the webpage.

Features of HTML

1) Itis a very easy and simple language. It can be easily understood and modified.
2) Itis very easy to make an effective presentation with HTML because it has a lot of formatting tags.
3) Itis a markup language, so it provides a flexible way to design web pages along with the text.

4) It facilitates programmers to add a link on the web pages (by html anchor tag), so it enhances the interest of
browsing of the user.

5) It is platform-independent because it can be displayed on any platform like Windows, Linux, and
Macintosh, etc.

6) It facilitates the programmer to add Graphics, Videos, and Sound to the web pages which makes it more
attractive and interactive.

7) HTML is a case-insensitive language, which means we can use tags either in lower-case or upper-case.

Building blocks of HTML

An HTML document consist of its basic building blocks which are:

o Tags: An HTML tag surrounds the content and apply meaning to it. It is written between < and >

brackets.

o Attribute: An attribute in HTML provides extra information about the element, and it is applied within

the start tag. An HTML attribute contains two fields: name & value.

Syntax
<tag name attribute_name= " attr_value"> content </ tag name>

o Elements: An HTML element is an individual component of an HTML file. In an HTML file, everything

written within tags are termed as HTML elements.

ELEMENT
1 1

START TAG CONTENT END TAG

| I |
<p class =“gfg”> This is my webpage </p>

/ 5
Attribute Attribute
name value

Attribute




Example:
<IDOCTYPE html>
<html>
<head>
<title>The basic building blocks of HTML</title>
</head>
<body>
<h2>The building blocks</h2>
<p>This is a paragraph tag</p>

© N o vk wh =

o

<p style="color: red">The style is attribute of paragraph tag</p>
10. <span>The element contains tag, attribute and content</span>
11. </body>

12. </html>

Output:

The building blocks

This is a paragraph tag

The element contains tag, attribute and content
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y Tokens in C

yﬁ;:nﬁ are the smallest elements of a program, which are meaningful to the compiler.
Al T
.-'"ﬁ*hg.follnmving are the types of tokens: Keywords, Identifiers, Constant, Strings, Operators,

Keywords

Keywords are predefined, reserved words in € and each of which is associated with specific 1:eaiurcs. These
words help us to use the functionality of C language. They have special meaning to the compilers.

There are total 32 keywords in C.

Identifiers

Each program element in € programming is known as an identifier. They are used for naming ui’van?hiﬂi
functions, array etc. These are user-defined names which consist of alphabets, number, undfzrscon, -
Identifier’s name should not be same or same as keywords. Keywords are not used as identifiers.

Rules for naming C identifiers —

» It must begin with alphabets or underscore. .

« Only alphabets, numbers, underscore can be used, no other special characters, punctuations arc allowed.
« [t must not contain white-space.

» It should not be a keyword.

[t should be up to 31 characters long.

Strings

A string is an array of characters ended with a null character(\0). This null character indicates that string has
ended. Strings are always enclosed with double quotes(™ ).

Let us see how to declare String in C language —
= charstring[20] = {s",t",/u’,d’ )y \O');
» charstring[20] = “demo”;
» charstring [] = "deme”;

Special characters

» Special characters in *C’ are shown in the given table,

Special Character Description

. (comma) { (opening curly bracket)
. (period) } (closing curly bracket)
2 (semi-colon) | (left bracket)

: (colon) | (right bracket)

? (question mark) ( (opening left parenthesis) etc.



Constants in C

7 for example: 10, 20, 'a’, 34,"c

A constant is a value or variable that can't be changed in the program,
programming" etc.

2 ways to define constant in C

There are two ways to define constant in C programming.

1. const keyword
2. #define preprocessor

1) C const keyword

The const keyword is used to define constant in C programming.

1. const float PI=3.14;
Now, the value of PI variable can't be changed.

#include<stdio.h>
int main(){
const float PI1=3.14;
printf("The value of Pl is: %f",Pl);

return O;

DU AW e

}

Output:

The value of PI is: 3.140000

If you try to change the the value of PI, it will render compile time error.

#include<stdio.h>

1

2. int main(){

3. const float PI=3.14;

4. PI=4.5;

5. printf("The value of Pl is: %f",Pl);
6. return O;

v}

Output: Compile Time Error: Cannot modify a const object
2) C #define preprocessor: The #define preprocessor is also used to define

constant. We will learn about #define preprocessor directive later.

C #deﬁne. The #define preprocessor directive is used to define constant or micro substitution. It can use
any basic data type.

1. Syntax: #define token value

Ex: #idefine PI 3.14
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@@Area of Circle program Using C Lanquage

1. #include < stdio.h >

2. #include < conio.h > #define Pl 3.141
3. int main()

4, {

5 float radius, area:

6. printf("Enter radius of circle\n");

7. scanf("%f", & radius):
8
9

area = P| * radius * radius:
printf("Area of circle : %0.4f\n", area);

10. getch();
11.  return 0:
120}

Explanation

« Through programming, finding an area of a circle is clearly understood.

B DOSBox 0.74, Cpu speed: max 100% cycles, Frameskip 0, Program: 1
= File Edit Search HRun Compile Debug Froject 0O tlun;

int mainC){

float radius, areca;
printf

scanf ( » Bradius):
area = Pl#radiuse=radius:
printf (

getch():

return G:

3

C:\TUREOCINBINYTC
Enter radius of circle

15
Area of circle : 706.7250




KAKATIYA GOVERNMENT COLLEG

HANUMAKONDA, DIST. HANUMAKONDA.
(Affiliated to Kakatiya University)

DEPARTMENT OF COMPUTER SCIENCE & APPLICATIONS

Student Seminar

Student Name : M. Rohitha Date: 06-01-2022
Group & Year : BSC(MPCs) —IIYr

Subject : Data Structure Using C++ Topic :

Faculty Involved : D. Rajkumar

Running Track, Sai Nagar, Hanamkonda, Telangana 506001, India

-

Hanamkonda
> Telangana
a9 @ '

Soecitly Ha T India
el iya g

R 2022-01-06(Thu) 09:07(am)




Running Track, Sai Nagar, Hanamkonda, Telangana 506001, Ind=

Hanamkonda
Telangana

g § @

9 T g
Google 22Q 2022-01-06(Thu) 09:07(am)

——

i ; |
' N

Running Track, Sai Nagar, Hanamkonda, Telangana 506001, India

Hanamkonda
Telangana

Lavanya Hospital
5% 9 9 .
Soecay e India

Serod

MA

g @ 2022-01-06(Thu) 09:07(am)




STACK

Stack 1s a fundamental data structure which is used to store elements in a linear fashion.
Stack follows LIFO (last in, first out) order or approach in which the operations are performed. This means that
the element which was added last to the stack will be the first element to be removed from the stack.

Stack In C++
A stack is similar to real-life stack or a pile of things that we stack one above the other.

Given below is a pictorial representation of Stack.

('\ Push item

r—\ Pop ite:::

As shown above, there is a pile of plates stacked on top of each other. If we want to add another item to it, then w
add it at the top of the stack as shown in the above figure (left-hand side). This operation of adding an item t
stack is called “Push”.

On the right side, we have shown an opposite operation i.e. we remove an item from the stack. This is also dor
from the same end i.e. the top of the stack. This operation is called “Pop”.

As shown in the above figure, we see that push and pop are carried out from the same end. This makes the stack f
follow LIFO order. The position or end from which the items are pushed in or popped out to/from the stack
called the “Top of the stack”.

Initially, when there are no items in the stack, the top of the stack is set to -1. When we add an item to the stacl
the top of the stack is incremented by 1 indicating that the item is added. As opposed to this, the top of the stack -
decremented by 1 when an item is popped out of the stack.

Next, we will see some of the basic operations of the stack data structure that we will require while implementin
the stack.

Basic Operations
Following are the basic operations that are supported by the stack.
e push — Adds or pushes an element into the stack.

e pop — Removes or pops an element out of the stack.
o peek — Gets the top element of the stack but doesn’t remove it.



e isFull — Tests if the stack is full.
o isEmpty — Tests if the stack is empty.

Ilustration
Empty Stack puéxtlo)
Ii.
[ 1]

| —— Top
e m—
Top =~ : Top

_/>Pop() (Popped element 20)

The above illustration shows the sequence of operations that are performed on the stack. Initially, the stack is
empty. For an empty stack, the top of the stack is set to -1.

Next, we push the element 10 into the stack. We see that the top of the stack now points to element 10.

Next, we perform another push operation with element 20, as a result of which the top of the stack now points to
20. This state is the third figure.

Now in the last figure, we perform a pop () operation. As a result of the pop operation, the element pointed at the
top of the stack is removed from the stack. Hence in the figure, we see that element 20 is removed from the stack.
Thus the top of the stack now points to 10.

In this way, we can easily make out the LIFO approach used by stack.
Using Arrays

Following is the C++ implementation of stack using arrays:

#include<iostream>

using namespace std;
#define MAX 1000 //max size for stack
class Stack

{
int top;
public:
int myStack[MAX]; //stack array

Stack() { top=-1; }




bool push(int x);
int pop();

bool isEmpty();
s

//pushes element on to the stack
bool Stack::push(int item)
{
if (top >= (MAX-1)) {
cout << "Stack Overflow!!!";
return false;
}
else {
myStack[++top] = item;
cout<<item<<endl;
return true;

}
b

//removes or pops elements out of the stack
int Stack::pop()
{
if (top <0) {
cout << "Stack Underflow!!";
return O;
}
else {
int item = myStack[top--];
return item;
}
H

//check if stack is empty
bool Stack::isEmpty()

{

return (top < 0);

}

// main program to demonstrate stack functions
int main()

{

class Stack stack;




cout<<"The Stack Push "<<end]l;
stack.push(2);

stack.push(4);

stack.push(6);

cout<<"The Stack Pop : "<<endl,
while(!stack.isEmpty())

{
cout<<stack.pop()<<endl;
}
return 0;

}

Output:

The Stack Push

2

4

6

The Stack Pop:

6

4

2

In the output, we can see that the elements are pushed into the stack in one order and are popped out of the stack 1
the reverse order. This exhibits the LIFO (Last in, First out) approach for the stack.
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SQL Commoanrds Can e o losstied ko a4 types

| Data Def tnPon L@ﬁ@ Uage (oL

2, Data Manipalation Lca\rguacae CDOML)

3. Dqt& Contyol L@n%uaﬂe CDcL)
4. Wansaction Contyol languoge (tc\L)

Data DefToion Longuoge (0r) DDL Corarands

DDL Commonrds OXe Leed +to dettne he
Yhie
L

koo Se DDLU deals W

cvoectuxe of o &
C REANE,

roetodota, e Commonds AXE .
J TRUNCATE, DROP amd/
LT TS used Tto (Neote
¢ €.

b CREATE COMMAND
orects SUCh ASs Lalkled  View

Aatobace

Sgntas . CREATE TABLE < table- nome >
(column_narme _\ Aokatype (24,

Colormnm. name. 1 dako type (£

C olternn, YAame N dokaype (£2€)
)




gEYGlW)D\fi_ L To Oxeate o table STUDENTY bﬁﬂ)?

YNo, Name, FOoxEes At butes
=) CREATE TARLE STUODENT (\mo Nurdser (2),

NanE \/@“fc\roc{l_ C’lﬁlﬁ), Naes nyumbey Q))B'.:

Nt the tale o Cxeoted, ‘o See the Strudae
oF the tabhle, use DESC Comreonrd
= DESC STUDENT. .

Norne NG 9 TVPE.
. 7
P Numnboexr (2) )
| O
NamE vorrcha( (20

2 |
O \C S l\l Uﬁﬁlbﬁf L ) |

Syntax ¢ ALTER TARBLE < toble- name >
[ ADD Column_nome dato ’*&;Pﬁ’ (5'11‘3)3

" MDODIFY Column. Nowe date type (SQEB

TDROP CoLuMi Column_nawae |

[QENAME C oLoni Old..(_f)\rf\tlme +0
new -~ Col- nonNE j

Example ' 1) To add & Pew Column to an exsting |

table . (aveyoeE
e TARLE STUDENT ADD ,.
SRL > ALTER AR ALurabge (%))

0y To Meddy the ST2€ of oo exining Column
S e +ab\e !




6QL§ ALTER TABLE STUDENT MODIFY ¥vno Numbe (3
4, 10 dele.*te an ﬁx‘f%t?ﬁcj Column @3\3 o table!

SRL> ALTER TARLE STUDENT DROP (oLUMN avexys
4} -— . — t:
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SBL o '
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; ..
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cqL> TRONATE TABRLE STODENT .
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_“"m o
CONSTRUCTOR.
tum-u—u-mhmuuwmmmmmmm
h“lﬂlﬂ-\llﬂ-ﬂ m-m-mmﬂﬂmm.
ll““—nm-hmuhcﬁm.

hm-mmnmanMum. It
ﬂummlmmm-u!u-mmumnm.

Characteristics constructar ‘or’
Heow constructors are different from a normal member function
* Construcior has same name as the class itselr,
=  Comstructors dont have return type.
= A consirucior is automatically calied when an object is created.
If we do not specify a constructor, C++ compiler generates a default constructor for
us {(sxpects No parameters and has an emply body).

A constructor is declared and defined as follows!
i/ class with a constructor
Clans integer
{
nt m,n;
prubsiic
integer (void); //constructor declared

¥
integer: :integer (void)

{
m=0,n=0;



/1%% Example program on Constriictors v+
#include <iostraam.hs
#include <conio,hx
class student
{
char name([20];
Int Il;l:,iﬂ,tm;
publie:
student()
{
elrscr();
eout< <"entar student name:";
Cin==nami;
cout=<"enter 3 gubject marks:";
E|H?l]lll.]l!l$2!lb!.3;
tmmal+a2+eld;
cout< <*Student Name: "< <name= <and|:
cout==<"Total Marks :"=<tm;

¥
}i
vald main{)
{

student stu;
aatch(};



77%* Example for Constructors **

#include <lostream.h=
#include <conlo.h>
class sample
{
public:
sample();
¥
sample ::sampla()
{
cout<=" GOVERNMENT DEGREE COLLEGES, TELANGANA STATE"< <andl;
cout<<* CONTRACT LECTURER'S ASSOCIATION %
}
vold main()
{
sample §;
elrser();
getch();
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Inheritance is most powerful features ‘or techni
this technique we reuse something that already e
all over again. It would not only save time and
increase reliability,

Inheritance in Java

que of Object Oriented Programming In

xists rather than trying to create the same
money but also reduce less confident and

: mportant pillar of -
mechanism in java P pillar of OOP(Object-Oriented Programming). It is the

by which one class is allowed to inherit th
e features(fields
methods) of another class. = nd

Inheritance 'or' Derivation is the process of creating new classes from an existing class
(in utl'flf.'r. waords it Is process of passing the properties of one class to another class). The
Hris_tlfllg class is known as the "Base class’ or 'Parent Class’ and the created new class is
CEIFEF.HS a 'Derived Class’ or ‘Child Class’, In some OOF languages, the base and derived
classes ?l:[b‘_clallle;l as 'Super’ and 'Subclasses’ respectively.

h Ry o i

The deriVed't1ass inhekits all capabilities of the Base class. It can also add / extend some

mq!'_h__ features to l:fgfls..ﬁm The Base class is unchanged by its process,
‘\1 L g R “E-'
The main advantages of the inheritance are:

> Reusability of the code.

¥ To increase the reliability of the code, and
% To add some enhancements / extend to the base class.

The syntax of Java Inheritance:
Class derived-class-name extends Baze-class-name

Here, we use extends keyword to makinga new class that derives from an existing
- i age the functionality.
class. Thﬂ' -'l‘l'l-Eflﬂ “ﬂ‘ c:_f !}ﬂ-ﬂﬂdspls m.‘!-ft:r.-e- e T T

“Types of Inheritance in Java, AT
I

Java supports the following types of inheritance:

1. Single inheritance

2 Multilevel inheritance
3 H1Erartht:al.lnherilanca
4, Multiple inheritance
5. Hybrid nheritance

Page:l



derived class. n mhiwme e :inthe Miultilevel |ﬂh!!“ﬂnn' we derived a class from st

Create at least 3 Classes. One is the original A base o
father), second one Rina ass [Grand
) is a derived class f
intermediate B clis ass from base class, the second class is also called

( Father), and the third class is another C derived class (Child). It is derived from, already

dEI:l_vﬁd lil@;_.'- (Father). The chain is known as Inheritance Path.
AR
"{r r "‘"-._. h“m’. — — Grand h-;h“
Tkl ol |
t.'J o0 wbo) * j
% "r.:-’= '
e et Base Class — B—

Derived Class  — “H —chid

A derived class with multilevel Inheritance is declared a follows:

//ﬂm A //Base class \\
{

imEEEEREaS b dEEEE

Class B extends A //B derived from A
{

AL NI I R

AT R NN R LR

?:i_:s; C extends B //Cderived from B
{

e

S R T J

page:3



This
Process can be extended to any number of levels. See the following program,

Example 1: // Program on Multi Level Inheritance
class Student
{
fnt htno = 101;
String sname = "Shiva Sar®;
void seu_display()
{

System.out.prin tin{"Student HTNO :"+hena;
System.out printin{“Student Name :“+sna mel:

)

class Marks extends Student
{
intsl = 6752 = 8753 =90;
void marks_displavi]
{
System.out printin("Subject] Marks ="+s1);
Spstem.out printinf"Subject? Marks ="+2);
Systemout. printinf"Sulfects Marks ="»s3);
}
}

class Result extends Marks

{
inet trmi = 514528453

doubie avg = tm/3;
vold res_display()

(
System.out.printin{"Total Marks = "+tm};

System.out.printin{"Average Marks= “+aug);
}
}

class Multinfierd

public static vaid main(String[] args)

Result objf = new Res ulel);
objstu_display();
obj.marks_display(l:
abj.res display();

]

}
LA D

page : 4



1. Wierarchical Inheritance : Hierarchical Inheritance Is process of Creating more the
one Derived classes from one Base class only. So, additional members are added through
uh-m“mﬁhwmﬂoumumwmwmhmnmmmm.

program.
. Base Class
P
e
=t Derived Clasies  +—
Syntax of Hierarchical inheritance:

class A
| ; // body of the class A
class B extends public A
‘ // body of class B.
d-)c extends public A




Example :
ple: //Java program to llustrate Hierarchical inheritance

class 4

(
'-'?-‘dprmt.ﬂﬂ

’ System.out.printin{"Class A “*
J
class B extends A
; void print_B()
}l;}f&'ﬁemoutnﬁnﬂn('ﬂ‘!ﬂﬁ a7
J
cl'u?s C extends A

void print_Cy)
{

System.outprinting "Class £):

SystemoutprintinClass D");

}
class Hierarchi
public static vold main(String(] args)

B oby_B = new Bf);
obj B.princ A():
obj B.print By

C oby_C= new Cf);
abj_ﬁp-l'fﬂf_-'iﬂu'
obi Cprint C();

D obj.D = new D();
obj D.print A();
obi Dprint_D{):

}

Page: 6
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Clams A Hterurchi

Clan §
Claw A
Clam ©
Chatn A
Clam

L8
Multipic Inheritance (Through Interfsces): Multiple Inheritance is the process of
mnmmmd.mhmmm;ﬂ Base classes. Multiple Inheritances

Alhaws us 1o combine the features of several existing classes as a starting point for defining

Lt e T TP

ol - 2

In Multiple inheritances, one class can have more than one superclass and inherit features
from all parent classes. Please note that Java does not support multiple nheritances with
elasses. In java, we can achieve multiple inheritances only through laterfaces.

Why multiple inheritance is not supported lo java?

Consider A, B, and C are three classes. The C class Inherits A and B classes, IfA and B
classes have the same method and you call it from child class object, there will be ambiguity
to call the method of A or B class. The compile give the compile Time Ercor.

eritance (Through Interfaces): [tis a mix of two or more of the above types
5} I:i:::idt:::l. Sinee java doesn't support multiple Inheritances with classes, hyhrid
::uheriunnt is also not possible with classes. In java, we can achieve hybrid inheritance only

through

page:7



Figure |
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Figure Z:

\

// Program for above Figure Hybrid Inheritance in |

class A
{

Rl a;

class B extends A

page: 8
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(

imi by
J
Claws € extends 4
[

ine ¢,

0

(

an i

20

)

:“’Hﬂf}

) System.out printhn(“Class € Sum() « “sfarcll;
)
chogy [ extends B

fnt d,

Systemi.out printinf Class D Mulf) » “+fa*b*d));
/
J
laxs Hybridl
f
public sttic vold main(String{] argy)
{
€ objc = new £
ohjcsum(]:
D objd = new D)
objd.mul(}:
)

J
Output: Li\Java RM Programs>favac Hybrid1 fava

Li\Java RM Programs>java Hybrid!
Class € Sum() = 30
Class D Mul{) = 6000

Page : 9
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RDBMS (Bcom I SEM)

Create Table (con
Backus Naur Form (BNF) Notation
*  <column definitions:=

<cohimn names <types [NOT NULL | NULL) [DEFAULT «-m] [AUTO_INCREMENT]
[PRIMARY ‘<string>]

me> [(, <colu J
: louoam(nmmlum|mwu|nomnou1mnmum|
% [ON'UPDATE {RESTRICT | CASCADE | SET NULL | NO ACTION | SET DEFAULT ]

*  <table option>:m
*  [ENGINE = (BDB | MEMORY | ISAM | INNODB | M
R oty 1 I | MERGE | MYISAM])

Basic MySQL Data Types

TINYINT 7 Floar

SMALLINT DOUBLE

MEDIUMINT DOUBLE PRECISION

INT REAL

INTEGER o

BIGINT, b

A NUMERIC
FIXED

Create Table
Example

CREATE TABLE Parts
(
PartID INT NOT NULL,
PartName VARCHAR(40) NOT NULL,
CatID INT NOT NULL,
PRIMARY KEY (PartID)

)5

Special Note

* If you are using Putty you can copy & paste
the SQL commands from the PowerPaint
slides into MySQL.

TABLE Parts

Partil | PartName CatiiD

Inserting elements

Backus Naur Form (BNF) Notation
<insert statement>:i=.
INSERT (LOW_PRIORITY | DELAYED] [IGNORE] [INTO|
{<values option> | <set option> | <select option>}

<values option>::=

<table it )
| DEFAULT] I{, { | DEFAULTIL.])
[, {<expression> | DEFAULT}({, {<expression> | DEFAULTH )]
<set option>:i=
<table name>

SET <column name>=(<expression> | DEFAULT}
[l <column name>={<expression> | DEFAU L]

<select option>::=
table name> ((<column name> [{, <column name2}...11

<salect statement>

2021-22







RDBMS ( BCOM Iil SEM)

Create Books Table

CREATE TABLE Books

(

BookID SMALLINT NOT NULL PRIMARY KEY,
BookTitle VARCHAR(60) NOT NULL,
Copyright YEAR NOT NULL

)3

Create Example Tables

* Books
¢ Authors
* AuthorBook

Insert data into Books

INSERT INTO Books

VALUES (12786, 'Letters to a Young Poet’, 1934),
(13331, 'Winesburg, Ohio', 1919),

(14356, 'Hell\'s Angels’, 1966),

(15729, 'Black Elk Speaks', 1932),

(16284, 'Noncomformity', 1996),

(17695, 'A Confederacy of Dunces', 1980),
(19264, 'Postcards', 1992),

(19354, ‘The Shipping News', 1993);

Create Authors Table

CREATE TABLE Authors

(

AuthiD SMALLINT NOT NULL PRIMARY KEY,
AuthFN VARCHAR(20),

AuthMN VARCHAR(20),

AuthLN VARCHAR(20)

)i

2021-22

Insert data into Books

INSERT INTO Authors

VALUES (1006, 'Hunter', 'S.", "Thompson'),
(1007, ‘Joyce', 'carol', 'Oates’),

(1008, 'Black', NULL, 'Elk'),

(1009, 'Rainer’, ‘Maria’, 'Rilke'),

(1010, 'John', 'Kennedy', ‘Toole'),

(1011, 'John', 'G., ‘Neihardt'),

(1012, 'Annie’, NULL, 'Proulx’),

(1013, 'Alan’, NULL, '‘Watts'),

(1014, ‘Nelson', NULL, 'Algren’);

BE S SRR e

Create AuthorBook Table

CREATE TABLE AuthorBook

(
AuthlD SMALLINT NOT NULL,

BookID SMALLINT NOT NULL,

PRIMARY KEY (AuthID, BookID),

FOREIGN KEY (AuthID) REFERENCES Authors
(AuthID),

FOREIGN KEY (Boale) R

);

EFERENCES Books (BookiD)

L_//
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Insert Data into AuthorBook Basic Join
IN 1
V;-EUR;';NTO AuthorBook SELECT BookTitle, Copyright, Authors.AuthlD
(1006, 14356), (1008, 15729), FROM Books, AuthorBook, Authors
(1009, 12786), (1010, 17695), WHERE
(1011, 15729), (1012, 19264), Books.BookID=AuthorBook.BookiD
(1012, 19354), (1014, 16284); AND
AuthorBook.AuthlD=Authors.AuthiD
ORDER BY Books.BookTitle;
Basic Join Basic Join
SELECT BookTitle, Capyright, Authors.AuthID SELECT BookTitle, Copyright, AuthlD
FROM Books, AuthorBook, Authors FROM Books AS b, AuthorBook AS ab
ORDER BY BookTitle; WHERE b.BookiD=ab.BookID

ORDER BY BookTitle;

What happens when we leave off the WHERE
clause?
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o
Concurrency Control is the managemy W
concurrent execution of the operations tf

is required for controlling
-./ database.

e

But before knowing about concurrency control we should know about concurrent
execution.

Concurrent Execution in DBMS

In a multi-user system, multiple users can access and use the same database at
one time, which is known as the concurrent execution of the database, It means
that the same database is executed simultaneously on a multi-user system by

a

different users.

= While working on the database transactions, there occurs the requirement of
using the database by multiple users for performing different operations, and in
that case, concurrent execution of the database is performed.

o The thing is that the simultaneous execution that is performed should be done in
an interleaved manner, and no operation should affect the other executing
operations, thus maintaining the consistency of the database. Thus, on making
the concurrent execution of the transaction operations, there occur several
challenging problems that need to be solved.

Problems with Concurrent Execution

In a database transaction, the two main operations are READ and WRITE operations. So,
there is a need to manage these two operations in the concurrent execution of the
transactions as if these operations are not performed in an interleaved manner, and the
data may become inconsistent. So, the following problems occur with the Concurrent
Execution of the operations:

Problem 1: Lost Update Problems (W - W Conflict)

The problem accurs when two different database transactions perform the read/write
Operations on the same database items in an interleaved manner (ie, concurrent
€,

execution) that makes the values of the items incorr :
ect he
inconsistent. nce making the databagse

For example:

Consider the below diagram where two transactions Ty and Ty

the same account A where the balance of account A is Rs.50p are Performed o 1
= 2 - i ¥
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LOST UFDATE PROULEM

o Attime t1, transaction Tx reads the value of account A, i.e,, Rs.500 (only read).

o At time t2, transaction Ty deducts Rs.50 from account A that becomes Rs.450
(only deducted and not updated/write).

o Alternately, at time t3, transaction Ty reads the value of account A that will be
Rs.500 only because Ty didn't update the value yet.

o At time t4, transaction Ty adds Rs.100 to account A that becomes Rs.600 (only
added but not updated/write).

a At time 16, transaction Ty writes the value of account A that will be updated as
Rs.450 only, as Ty didn't update the value yet.

o Similarly, at time t7, transaction Ty writes the values of account A, so it will write

as done at time t4 that will be Rs.600. It means the value written by Ty is lost, i.e,
Rs.450 is lost.

Hence data becomes incorrect, and database sets to inconsistent.
Dirty Read Problems (W-R Conflict)

The dirty read problem occurs when one transaction updates an item of the database,
and somehow the transaction fails, and before the data gets rollback, the updated
database item is accessed by another transaction. There comes the Read-Write Conflict
between both transactions.

For example:

Consider two transactions Ty and Ty in the below diagram performing read/write
operations on account A where the available balance in account A is $300:
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DIRTY READ PROBLEM

o But the value for account A remains Rs.550 for transaction Ty as committed,
which is the dirty read and therefore known as the Dirty Read Problem.

Unrepeatable Reaq Problem (W-R Conflict)

Consider two transactions, Txand Ty,
account A, having an available balance




At ti t
me t1, transaction Tx reads the value from account A . ReS00.

At tllmﬁ.‘ t2, transaction Ty reads the value from account A, i.e, Rs.500
o At time t3, transaction T, updates the val
available balance,

.

ue of account A by adding
and then it becomes Rs.600.

At time t4, transaction Ty writes the updated value, i.e., Rs.600.

After that, at time t5, transaction Ty reads the available value of account A, and
that will be read as Rs.600.

o It means that within the same transaction Ty, it reads two different values of
account A, i.e, Rs.500 initially, and after updation made by transaction Ty, it reads

Rs.600. It is an unrepeatable read and is therefore known as the Unrepeatable
read problem,

Thus, in order te maintain consistency in the database and avoid such problems that
take place in concurrent execution, management is needed, and that is where the
concept of Concurrency Control comes into role.

Concurrency Control

Concurrency Control is the working concept that is required for controlling and

managing the concurrent execution of database operations and thus avoiding the
inconsistencies in the database. Thus, for maintaining the concurrency of the database,
we have the concurrency contral protocols.

Concurrency Control Protocols

The concurrency control protocols ensure the atomicity, consistency, Isolation,
durability and serializability of the concurrent execution of the database transactions.
Therefore, these protocols are categorized as:

o Lock Based Concurrency Control Protocal
o Time Stamp Concurrency Control Protocol

o Validation Based Concurrency Control Protocal,



