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The Imperative Programming Paradigm: Basics of Programming Paradigms, Expression
Semantics, Data Semantics, Imperative Design principles — Structured, Turing Complete,
Modularity, Procedural abstraction, Structured Theorem - Sequencing, Selection, Iteration and
Recursion.
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_ Translators: Assemblers, compilers and interpreters

é
:

Assembler
Translates assembly language into machine code.

* Takes basic commands and operations from

assembly code and converts them Into binary
code that can be recognised by a specific type of
processor,

+ The translation process i typically a one-to-one

process from assembly code to maching code.

*  Programs written in machine language can be

replaced with mnemonics, which are 2asier to
remember.

- M'm.“ ML

*  Speed of execution is faster.

*  Hardware-oriented.

*  Requires fewer instructions to accomplish the

same result.

* long programs written in such languages cannot

be executed on small computers,

* It takes lot of time to code or write the program,

as it is more complex in nature.

*  Difficult to remember the syntax.
*  Lack of portability between computers of

different makes.

Lcukﬁ\w.je Pruxo e o
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Compiler

* Transiates source code from high-level

languages into object code and then
machine code to be processed by the CPU,

¢ The whole program s translated into

machine code before it is run,

¢ No need for translation at run-time.
* Speed of execution is faster.

*  Code Is usually optimised.

*  Original source code Is kept secret.

Source code is easier to write in a high-level
language, but the program will not run with
syntax errors, which can make it more
difficult to write the code.

*  Code needs to be recompiled when the code

is changed.

*  Designed for a specific type of processor.

Interpreter

* Translates source code from high-level

languages into machine code, ready to be
processed by the CPU,

¢ The program is translated line by line as the

program is running.

*  Easy to write source code, as the program

will always run, stopping when it finds a
syntax error,

* Code does not need to be recomplied when

code is changed.

*  Itis casy to try out commands when the

program has paused after finding an error -
this makes interprated languages very easy

for beginner programmers to learn to write
code.

*  Translation software is required at run-time.
¢ Speed of execution is siower,

*  Code is not optimised.

*  Source code is required.
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Object-

Language Imperative Declarative  Logical Functional Procedural Oriented

C 90% 5% 0% 0% 100% 0%
C++ 85% 5% 0% 10% 90% 70%
Pascal 80% 10% 0% 0% 90% 0%
Java 70% 10% 0% 10% 60% 80%
Fortran 90% 0% 0% 0% 100% 0%
Python 60% 20% 0% 20% 60% 40%
Ada 80% 5% 0% 0% 90% 10%
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1. Encapsulation:
Encapsulation is achieved by keeping class variables private and providing public getter and setter methods.
class Person {

private String name; // Encapsulated field

private int age;

/| Constructor

public Person(String name, int age) {
this.name = name;
this.age = age;

}

/| Getter and Setter methods
public String getName() {
return name;

}

public void setName(String name) {
this.name = name;

}

public int getAge() {
return age;

}

public void setAge(int age) {
this.age = age;

}



2. Inheritance:
Inheritance allows a class to inherit fields and methods from another class.

class Employee extends Person {
private String jobTitle;

public Employee(String name, int age, String jobTitle) {
super(name, age); // Call to parent class constructor
this.jobTitle = jobTitle;

public String getJobTitle() {
return jobTitle;

public void setJobTitle(String jobTitle) {
this.jobTitle = jobTitle;

public void displayInfo() {
System.out.printin(getName() + "is a " + jobTitle + " and is " + getAge() + " years old.");

3. Polymorphism:
Polymorphism allows one method to perform different functions based on the object that invokes it.

class Manager extends Employee {
public Manager(String name, int age, String jobTitle) {
super(name, age, jobTitle);

@Override
public void displayInfo() {
System.out.printin(getName() + " is a Manager in " + getJobTitle() + ".");

public class Main {
public static void main(String[] args) {
Employee emp = new Employee("Alice", 30, "Engineer");
Employee mgr = new Manager("Bob", 40, "IT");

emp.displaylnfo(); // Outputs: Alice is an Engineer and is 30 years old.
mgr.displaylnfo(); // Outputs: Bob is a Manager in IT.

4. Abstraction:
Abstraction hides complex implementation details and exposes only the necessary parts.

abstract class Vehicle {
abstract void start(); // Abstract method

public void stop() {
System.out.printin("Vehicle stopped.");



class Car extends Vehicle {
@Override
public void start() {
System.out.printIn("Car started.");

public class Main {
public static void main(String[] args) {
Vehicle car = new Car();
car.start(); // Car started.
car.stop(); // Vehicle stopped.
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S.NO

Concurrency

Concurrency is the task of running and
managing the multiple computations at the

same time.

Concurrency is achieved through the
interleaving operation of processes on the
central processing unit(CPU) or in other
words by the context switching.

Concurrency can be done by using a single
processing unit.

Concurrency increases the amount of work

finished at a time.

Concurrency deals with a lot of things

simultaneously.

Concurrency is the non-deterministic control
flow approach.

In concurrency debugging is very hard.

Parallelism

While parallelism is the
task of running multiple
computations

simultaneously.

While it is achieved by
through multiple central
processing units(CPUs).

While this can’t be done
by using a single
processing unit. it needs

multiple processing units.

While it improves the
throughput and
computational speed of
the system.

While it does a lot of

things simultaneously.

While it is deterministic

control flow approach.

While in this debugging is

also hard but simple than

concurrency.
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