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Introduction to computer Fundamentals
Computer fundamentals blend computer
develop confidence in technology operations
by helping them to choose technology
technologies, and transfer that knowledge totechnologies, and transfer that knowledge to
Computer fundamentals refers to the basics
smart phones and tablets. “Computer” used
and associated devices; however, it has since
digital devices. “Fundamentals” refers to
know to be able to use and navigate these devices

Tripathi

ARAJ UNIVERSITY,

Category I University

Introduction to computer Fundamentals
science and digital literacy to help students

operations. These skills can be applied in everyday
and use it effectively, troubleshoot current

to explore emerging technologies.

Place reserved
instructor

to explore emerging technologies.
basics of using digital devices such as computers,
used to only refer to the basics of using a computer

since expanded to include most frequently
to basics, or the general skills someone should

devices.
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Objective
Identifying computer components such as
speakers and printer.

Describing how internal and external partsDescribing how internal and external parts
Identifying successful troubleshooting strategies
issues.
Understanding transferrable functions between
Differentiating between software types and
Applying computer fundamentals knowledge
devices.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

as the processor, keyboard, mouse, monitor,

parts of computing devices work together.

Place reserved
instructor

parts of computing devices work together.
strategies for common hardware and software

between different types of software.
and common use cases.

knowledge to other technology, including mobile
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Definition of Computer
computer is an electronic device which takes input

per user’s requirement.
computer is a programmable electronic device

logical operations, and gives the output.
So the main tasks of performed by the computer areSo the main tasks of performed by the computer are
Input
Process
Output

computer is a marvel of modern technology, a
human life. At its core, a computer is a complex machine
numbers and text to images and videos, with remarkable
exploration, we'll delve into the inner workings of a
impact on society.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

input from the user, processes it and gives the output

device that takes data, perform instructed arithmetic

are:

Place reserved
instructor

are:

a device that has revolutionized nearly every aspect
machine designed to process data in various forms,
remarkable speed and precision. In this comprehensive

a computer, its components, its history, and its profound

©CS JM University, Kanpur,
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Functional components of a ComputerFunctional components of a Computer
If we look at it in a very broad sense,

following five functions -

Step 1 - Takes data as input.

Step 2 - Stores the data/instructions in
Step 3 - Processes the data and converts
Step 4 - Generates the output.
Step 5 - Controls all the above four steps

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Functional components of a ComputerFunctional components of a Computer
sense, any digital computer carries out

Place reserved
instructor

in its memory and uses them as required
converts it into useful information.

steps.
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the InstructorTripathi

ARAJ UNIVERSITY,

Category I University
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Input Unit

The input unit consists of input devices

These devices take input and convert

understands.

Some of the common input devices are

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

that are attached to the computer.

convert it into binary language that the computer

Place reserved
instructor

keyboard, mouse, joystick, scanner etc.

©CS JM University, Kanpur,
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Central Processing Unit(CPU)
Once the information is entered into

processor processes it.

The CPU is called the brain of the computerThe CPU is called the brain of the computer

computer.

 As the CPU is located on a small chip,

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Central Processing Unit(CPU)
into the computer by the input device,

computer because it is the control centre of

Place reserved
instructor

computer because it is the control centre of

chip, it is also called the Microprocessor

©CS JM University, Kanpur,
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Central Processing Unit(CPU)
The CPU has three main components which

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Central Processing Unit(CPU)
which are responsible for different functions

Place reserved
instructor
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Arithmetic Logic UnitArithmetic Logic Unit(ALU)
TheThe ALU,ALU, asas itsits namename suggestssuggests performsperforms

logicallogical decisionsdecisions.. ArithmeticArithmetic calculationscalculations

multiplicationmultiplication andand divisiondivision..multiplicationmultiplication andand divisiondivision..

LogicalLogical decisionsdecisions involveinvolve comparisoncomparison

largerlarger oror smallersmaller oror equalequal..

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

(ALU)
performsperforms mathematicalmathematical calculationscalculations andand

calculationscalculations includeinclude addition,addition, subtraction,subtraction,

Place reserved
instructor

comparisoncomparison ofof twotwo datadata itemsitems toto seesee whichwhich oneone

©CS JM University, Kanpur,



CHHATRAPATI SHAHU J I MAHARA

UGC CategoryKANPUR

ControlControl UnitUnit(CU)
TheThe ControlControl unitunit coordinatescoordinates andand controlscontrols

andand alsoalso controlscontrols allall thethe operationsoperations ofof ALU,ALU,

unitsunits..unitsunits..

ItIt isis alsoalso responsibleresponsible forfor carryingcarrying outout allall

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

controlscontrols thethe datadata flowflow inin andand outout ofof

ALU,ALU, memorymemory registersregisters andand alsoalso input/outputinput/output

Place reserved
instructor

thethe instructionsinstructions storedstored inin thethe programprogram..

©CS JM University, Kanpur,
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Memory RegistersMemory Registers
AA registerregister isis aa temporarytemporary unitunit ofof memorymemory

TheseThese receivereceive data/informationdata/information andand thenthen
perper thethe requirementrequirement..perper thethe requirementrequirement..

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

memorymemory inin thethe CPUCPU..

thenthen thisthis data/informationdata/information isis heldheld inin themthem

Place reserved
instructor
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Output UnitOutput Unit
TheThe outputoutput unitunit consistsconsists ofof outputoutput devicesdevices

ItIt convertsconverts thethe binarybinary datadata comingcoming fromfrom

commoncommon outputoutput devicesdevices areare monitor,monitor, printer,printer,

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

devicesdevices thatthat areare attachedattached withwith thethe computercomputer..

CPUCPU toto humanhuman understandableunderstandable fromfrom.. TheThe

Place reserved
instructor

printer,printer, plotterplotter etcetc..

©CS JM University, Kanpur,
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Types of Computer
The computers can be classified
being used as:

Digital Computers

 Analog Computers & 

Hybrid Computers
the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

classified based on the technology

Place reserved
instructor
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Digital Computers
Binary digits are easily expressed in
or absence (0) of current or voltage.
It computes by counting and adding
The digital computers are usedThe digital computers are used
applications.
They are quite suitable for large volume
EXAMPLES:
IBM PC, HP, LENOVO, DELL, ...etc
Apple Macintosh
Calculators
Digital watches etc

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

in a digital computer by the presence

adding operations.
used in industrial, business and scientific

Place reserved
instructor

used in industrial, business and scientific

volume data processing.
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Analog Computers
An Analog computer works on continuously
phenomenon such as fluid pressure, mechanical
These computers measure changes in continuous
voltage.voltage.
These computers are used to process data
A thermometer is an example of an analog
mercury level continuously.
Although the accuracy of an analog computer
yet it is used to process data generated by
the response to change is fast.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

continuously changeable aspects of physical
mechanical motion and electrical quantities.

continuous physical quantities say current

Place reserved
instructor

data generated by ongoing physical processes
analog computer since it measures the change

computer is less as compared to digital computers,
by changing physical quantities especially

©CS JM University, Kanpur,
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Analog Computers
Most present day Analog computers are
helps to conduct experiments repeatedly in
Some of the common examples are simulations
hydraulic and electronic networks.hydraulic and electronic networks.
Examples
 Thermometer.
Analog clock.
 Speedometer.
 Tire pressure gauge.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

are well suited to simulating systems. A simulator
in real time environment.

simulations in aircrafts, nuclear power plants,

Place reserved
instructor
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Hybrid Computers
These use both analog and digital technology
It has the speed of analog computer
computer.
 It may accept digital or analog signals It may accept digital or analog signals
from digital to analog and analog to
Hybrid Computers are used as
simulations.
Examples: Computer used in hospitals
patient. Devices used in petrol pump

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

technology.
computer and the accuracy of a digital

signals but an extensive conversion of

Place reserved
instructor

signals but an extensive conversion of
digital has to be done.
a cost effective means for complex

hospitals to measure the heartbeat of
pump.

©CS JM University, Kanpur,
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Classification of Digital Computers
The various types of digital computers

Micro Computers

Mini Computers

Main Frames

Super Computers

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Classification of Digital Computers
computers are :

Place reserved
instructor
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Micro Computers
These are also known as Personal
computer uses a microprocessor (a
desktops and laptops.
These computers can work on smallThese computers can work on small
can handle variety of applications. These
stations, CAD, multimedia and advertising
Small portable computers such as
tablets with wireless computing technology
popular.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Personal Computers. These type of digital
CPU on a single chip) and include

small volume of data, are very versatile

Place reserved
instructor

small volume of data, are very versatile
These computers are being used as

advertising applications.
as PDAs (Personal Digital Assistants)

technology are increasingly becoming

©CS JM University, Kanpur,
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Micro Computers

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Place reserved
instructor
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Mini Computershine. 
These are mainly used in an
installed in various departments
computers are useful for smallcomputers are useful for small
Examples Examples 
Honeywell-Bull DPS 6/DPS 6000 series.
IBM midrange computers.
Interdata 7/32 and 8/32.
Varian 620 100 series.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

an organization where computers
departments are interconnected. These

business organizations.

Place reserved
instructor

business organizations.

©CS JM University, Kanpur,
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Mainframe Computers
These computers are large and very powerful
capacity.
These can process huge databases such
suitable for big organizations, banks, industriessuitable for big organizations, banks, industries
simultaneously on the network.
History of IBM mainframes, 1952–present
zEnterprise System (z196, zEC12, z13, z14
ArchitectureSystem/360
System/370
S/370-XA

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computershine. 
powerful computers with very high memory

such as census at extremely fast rate. They
industries etc. and can support hundreds of

Place reserved
instructor

industries etc. and can support hundreds of

Market name 700/7000 series
14)

©CS JM University, Kanpur,
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Super Computershine. 
These are fastest and very expensive computers
They can execute billions of instructions
These are multiprocessor, parallel systems
applications involving huge amounts ofapplications involving huge amounts of
forecasting.
The main difference between a supercomputer
supercomputer executes fewer programs
executes many programs concurrently.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

. 
computers.

per second.
systems suitable for specialized complex scientific

mathematical applications such as weather

Place reserved
instructor

mathematical applications such as weather

supercomputer and a mainframe is that
programs as fast as possible whereas a mainframe

©CS JM University, Kanpur,
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Advantages of Computers
Following are certain advantages of computers.

High Speed
• Computer is a very fast device.• Computer is a very fast device.

• It is capable of performing calculation

•    The computer has units of speed in microsecond, nanosecond, and even 

the picosecond.

•    It can perform millions of calculations in a few seconds as compared to man 

who will spend many months to perform the same task.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computershine. 

are certain advantages of computers.

Place reserved
instructor

calculation of very large amount of data.

•    The computer has units of speed in microsecond, nanosecond, and even 

•    It can perform millions of calculations in a few seconds as compared to man 

who will spend many months to perform the same task.

©CS JM University, Kanpur,
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Advantages of Computers
Accuracy

• In addition to being very fast, computers
• The calculations are 100% error free
•    Computers perform all jobs with 100% accuracy provided that the input is •    Computers perform all jobs with 100% accuracy provided that the input is 

correct.

Storage Capability
• Memory is a very important characteristic
• A computer has much more storage
• It can store large amount of data.
It can store any type of data such as

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computershine. 

computers are very accurate.
free.

•    Computers perform all jobs with 100% accuracy provided that the input is 

Place reserved
instructor

•    Computers perform all jobs with 100% accuracy provided that the input is 

characteristic of computers.
storage capacity than human beings.

images, videos, text, audio, etc.

©CS JM University, Kanpur,
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Advantages of Computers
Diligence

•    Unlike human beings, a computer is free from monotony, tiredness, and lack 
of concentration.

• It can work continuously without any

• It can perform repeated tasks with

Versatility
• A computer is a very versatile machine
• A computer is very flexible in performing
•    This machine can be used to solve the problems related to various fields.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computershine. 

•    Unlike human beings, a computer is free from monotony, tiredness, and lack 

Place reserved
instructor

any error and boredom.

with the same speed and accuracy.

machine.
performing the jobs to be done.

•    This machine can be used to solve the problems related to various fields.

©CS JM University, Kanpur,
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Advantages of Computers
Reliability

• A computer is a reliable machine.
• Modern electronic components have
• Computers are designed to make• Computers are designed to make

Automation

• Computer is an automatic machine

• Automation is the ability to perform
computer receives a program i.e.
memory, then the program and instruction
without human interaction.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computershine. 

have long lives.
make maintenance easy.

Place reserved
instructor

make maintenance easy.

machine.

perform a given task automatically. Once
., the program is stored in the computer

instruction can control the program execution

©CS JM University, Kanpur,
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Computer Hardware and 
A computer consists of both hardware and
the working of the computer system.

The electronic components of a computerThe electronic components of a computer
hardware.

Software is a general term used for computer
the computer.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computer Hardware and Softwarehine. 
and software and both are equally important

computer system that we can see and touch are

Place reserved
instructor

computer system that we can see and touch are

computer programs that control the operations

©CS JM University, Kanpur,
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Computer Hardware and 
A program is a sequence of instructions
programs form a software.

It is the software which gives hardware itsIt is the software which gives hardware its

Hardware is of no use without software
hardware.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computer Hardware and Softwarehine. 
instructions that perform a particular task. A set

its capability.

Place reserved
instructor

its capability.

software and software cannot be used without

©CS JM University, Kanpur,
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Computer Hardware and 
Software can be broadly are categorized as

System Software

Application Software

Utility Software

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computer Hardware and Softwarehine. 
as:

Place reserved
instructor
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Computer Hardware and 
Software can be broadly are categorized as

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Computer Hardware and Softwarehine. 
as:

Place reserved
instructor
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System Softwarehine. 
System Software is the software that is
operations and performs tasks associated
hardware. These programs assist in running
control the operation of a computer systemcontrol the operation of a computer system
System software directs the computer what
software can be further categorized into:-

Operating System

Language Translators

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

is directly related to coordinating computer
associated with controlling and utilizing computer

running application programs and are designed
system.

Place reserved
instructor

system.
what to do, when to do and how to do. System

©CS JM University, Kanpur,
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Operating Systemhine. 
AnAn OperatingOperating systemsystem isis thethe mostmost importantimportant

ItIt isis aa setset ofof programsprograms thatthat controlcontrol andand supervisesupervise
provideprovide servicesservices toto applicationapplication software,software, programmersprogrammersprovideprovide servicesservices toto applicationapplication software,software, programmersprogrammers
SomeSome ofof thethe popularpopular operatingoperating systemssystems
Windows,Windows, Unix,Unix, Linux,Linux, Solaris,Solaris, etcetc..

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

. 
importantimportant systemsystem softwaresoftware..

supervisesupervise thethe hardwarehardware ofof aa computercomputer andand
programmersprogrammers andand usersusers.. ExEx ::--

Place reserved
instructor

programmersprogrammers andand usersusers.. ExEx ::--
systemssystems usedused inin personalpersonal computerscomputers areare

©CS JM University, Kanpur,
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Application Softwarehine
An application software is bought by the
Say for example making a document or making
managing the employee database.
An application software can be of two typesAn application software can be of two types
General Purpose Application Software &

Customized Application software.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

hine. 
the user to perform specific applications or tasks

making a presentation or handling inventory

types:

Place reserved
instructor

types:
&

©CS JM University, Kanpur,



CHHATRAPATI SHAHU J I MAHARA

UGC CategoryKANPUR

General Purpose Application 
Some of the application software is made
applications and uses.

These are also referred as Office Tools.These are also referred as Office Tools.
 The users may use them in the manner they
Some of the popular types of general purpose
Word Processor
Presentation Tools
Spreadsheet Packages
Database Management System

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

General Purpose Application Softwarehine. 
made for the common users for day to

Place reserved
instructor

they want.
purpose application software are:

©CS JM University, Kanpur,
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Customized Application 
Customized Software is one which is tailor
type of software is customer specific.
 It is made keeping in mind the individual
Domain Specific ToolsDomain Specific Tools
Examples:
Inventory Management System & Purchasing
School Management System
Payroll System
Financial Accounting
Hotel Management
Reservation System
Weather Forecasting system
the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Customized Application Softwarehine. 
tailor made as per the user’s requirement

individual needs of the user and so are also referred

Place reserved
instructor

Purchasing System

©CS JM University, Kanpur,
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Memoryhine. 
Memory is one of the most important components
data and instructions.

Every memory chip contains thousands ofEvery memory chip contains thousands of
is stored in the form of bits and bytes.
A bit is the smallest storage unit of memory
combined together to form a single byte, which

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

components of a computer system as it

of memory locations. In the computer, the

Place reserved
instructor

of memory locations. In the computer, the

memory. A nibble is a collection of 4 bits. Eight
which in turn represents a single character

©CS JM University, Kanpur,
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Memory Unit.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Place reserved
instructor
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Types of Memory
The computer memories can be divided into

Primary Memory

Cache Memory

Secondary memory

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

into following categories:

Place reserved
instructor
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Primary Memory
Primary memory or main memory is a Metal
for storing program and data during the
accessible to CPU.
Broadly primary memory can be of two typesBroadly primary memory can be of two types
1.1. RandomRandom AccessAccess MemoryMemory (RAM)(RAM)
2.2. ReadRead OnlyOnly MemoryMemory (ROM)(ROM)

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Metal Oxide Semiconductor (MOS) memory
the execution of the program. It is directly

types :–

Place reserved
instructor

types :–
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Random Access Memory
the memory can be accessed from any desired
The instructions and data that we input into
the RAM of the Computer.
It is a read/write memory, so data can beIt is a read/write memory, so data can be
It is a volatile memory and loses its contents
interrupted.
Nowadays RAMs are available in gigabytes
is 20-80 ns.
RAM can be broadly classified into two categories
Dynamic RAM (DRAM) and
 Static RAM (SRAM).

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Memory
desired location randomly.
into the computer are stored in

be both read from and written to the RAM

Place reserved
instructor

be both read from and written to the RAM
contents when the power is switched

gigabytes. The normal memory access time of a

categories:

©CS JM University, Kanpur,
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Dynamic RAM (DRAM)
It consists of a transistor and a capacitor

The DRAMs are physically smaller, cheaper
because the data stored in them needs tobecause the data stored in them needs to
of processor time.
Each refresh operation takes several
capacitor tends to loose charge over a period
and again.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Dynamic RAM (DRAM)
capacitor that stores electric charge.

cheaper and slower memories. They are slower
to continuously refreshed and this consumes
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to continuously refreshed and this consumes

CPU cycles to complete. This is because
period of time which needs to be refreshed
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Static RAM (SRAM)
This type of RAM is large in physical size

It is faster because it is made up of flip

require any refreshing.require any refreshing.

Static RAM is also volatile and is easier to

used in specialized applications.
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but is an expensive and faster memory.

flip flops to store data and these flip flops do
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to use as compared to dynamic RAM. These
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Dynamic RAM(DRAM) vs Static RAM (SRAM)
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Dynamic RAM(DRAM) vs Static RAM (SRAM)
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Read Only Memory (ROM)

Its non volatile memory, ie, the information
supply goes off. It’s used for the permanent
random access property. Informationrandom access property. Information
users/programmers. In other words the
manufactures.
TypesTypes ofof ROMROM
1. PROM(Programmable ROM)
2. EPROM( Erasable PROM)
3. EEPROM(Electrically Erasable PROM)
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Read Only Memory (ROM)

information stored in it, is not lost even if the power
permanent storage of information. It also posses

can not be written into a ROM by
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can not be written into a ROM by
the contents of ROMs are decided by
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Cache Memory

Cache memory is a special high speed memory
It is used to hold frequently accessed data
We know that the processing speed ofWe know that the processing speed of
access time of the computer.
This means the CPU has to wait for a substantial
Alternatively we have the cache memory
that is placed between the CPU and the main
Whenever some data is required, the CPU
If data is found, we call it a cache hit and
In case of a miss, the main memory is accessed
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memory made up of high speed static RAMs
data and instructions.

of CPU is much more than the main memory
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of CPU is much more than the main memory

substantial amount of time.
memory which is a small, expensive but fast memory

main memory.
CPU first looks into cache.

and the information is transferred to the CPU
accessed.

©CS JM University, Kanpur,



CHHATRAPATI SHAHU J I MAHARA

UGC CategoryKANPUR

Introduction to computer language

A programming language is a set of instructions and syntax used to create software programs. Some of the 
key features of programming languages include:
Syntax: The specific rules and structure used to write code in a programming language.
Data Types: The type of values that can be stored in a program, such as numbers, strings, and Data Types: The type of values that can be stored in a program, such as numbers, strings, and 
Variables: Named memory locations that can store values.
Operators: Symbols used to perform operations on values, such as addition, subtraction, and comparison.
Control Structures: Statements used to control the flow of a program, such as if
and function calls.
Libraries and Frameworks: Collections of pre-written code that can be used to perform common tasks and speed up 
development.
Paradigms: The programming style or philosophy used in the language, such as procedural, object
functional.
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Introduction to computer language

A programming language is a set of instructions and syntax used to create software programs. Some of the 

: The specific rules and structure used to write code in a programming language.
: The type of values that can be stored in a program, such as numbers, strings, and booleans
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: The type of values that can be stored in a program, such as numbers, strings, and booleans
: Named memory locations that can store values.
: Symbols used to perform operations on values, such as addition, subtraction, and comparison.

: Statements used to control the flow of a program, such as if-else statements, loops, 

written code that can be used to perform common tasks and speed up 

: The programming style or philosophy used in the language, such as procedural, object-oriented, or 
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Hierarchy of Computer language 

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

Hierarchy of Computer language –
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Characteristics of a programming Language
A programming language must be simple, easy to learn and use, have good readability, and be human recognizable.
Abstraction is a must-have Characteristics for a programming language in which the ability to define the complex 
structure and then its degree of usability comes.
A portable programming language is always preferred.
Programming language’s efficiency must be high so that it can be easily converted into a machine code and its 
execution consumes little space in memory.execution consumes little space in memory.
A programming language should be well structured and documented so that it is suitable for application development.
Necessary tools for the development, debugging, testing, maintenance of a program must be provided by a 
programming language.
A programming language should provide a single environment known as Integrated Development Environment(IDE).
A programming language must be consistent in terms of syntax and semantics.
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Language
A programming language must be simple, easy to learn and use, have good readability, and be human recognizable.

have Characteristics for a programming language in which the ability to define the complex 

Programming language’s efficiency must be high so that it can be easily converted into a machine code and its 
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A programming language should be well structured and documented so that it is suitable for application development.
Necessary tools for the development, debugging, testing, maintenance of a program must be provided by a 

A programming language should provide a single environment known as Integrated Development Environment(IDE).
A programming language must be consistent in terms of syntax and semantics.
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Basic Terminologies in Programming Languages
Algorithm: A step-by-step procedure for solving a problem or performing a task.
Variable: A named storage location in memory that holds a value or data.
Data Type: A classification that specifies what type of data a variable can hold, such as integer, string, or 
Function: A self-contained block of code that performs a specific task and can be called from other parts of the 
program.
Control Flow: The order in which statements are executed in a program, including loops and conditional statements.Control Flow: The order in which statements are executed in a program, including loops and conditional statements.
Syntax: The set of rules that govern the structure and format of a programming language.
Comment: A piece of text in a program that is ignored by the compiler or interpreter, used to add notes or 
explanations to the code.
Debugging: The process of finding and fixing errors or bugs in a program.
IDE: Integrated Development Environment, a software application that provides a comprehensive development 
environment for coding, debugging, and testing.
Operator: A symbol or keyword that represents an action or operation to be performed on one or more values or 
variables, such as + (addition), – (subtraction), * (multiplication), and / (division).
Statement: A single line or instruction in a program that performs a specific action or operation.

the InstructorTripathi

ARAJ UNIVERSITY,

Category I University

in Programming Languages:
step procedure for solving a problem or performing a task.

: A named storage location in memory that holds a value or data.
: A classification that specifies what type of data a variable can hold, such as integer, string, or boolean

contained block of code that performs a specific task and can be called from other parts of the 

: The order in which statements are executed in a program, including loops and conditional statements.
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: The order in which statements are executed in a program, including loops and conditional statements.
: The set of rules that govern the structure and format of a programming language.

: A piece of text in a program that is ignored by the compiler or interpreter, used to add notes or 

: The process of finding and fixing errors or bugs in a program.
: Integrated Development Environment, a software application that provides a comprehensive development 

: A symbol or keyword that represents an action or operation to be performed on one or more values or 
(subtraction), * (multiplication), and / (division).

: A single line or instruction in a program that performs a specific action or operation.
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Basic Terminologies in Programming Languages
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Syntax: The set of rules that govern the structure and format of a programming language.
Comment: A piece of text in a program that is ignored by the compiler or interpreter, used to add notes or 
explanations to the code.
Debugging: The process of finding and fixing errors or bugs in a program.
IDE: Integrated Development Environment, a software application that provides a comprehensive development 
environment for coding, debugging, and testing.
Operator: A symbol or keyword that represents an action or operation to be performed on one or more values or 
variables, such as + (addition), – (subtraction), * (multiplication), and / (division).
Statement: A single line or instruction in a program that performs a specific action or operation.
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in Programming Languages:
step procedure for solving a problem or performing a task.

: A named storage location in memory that holds a value or data.
: A classification that specifies what type of data a variable can hold, such as integer, string, or boolean

contained block of code that performs a specific task and can be called from other parts of the 

: The order in which statements are executed in a program, including loops and conditional statements.
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: The order in which statements are executed in a program, including loops and conditional statements.
: The set of rules that govern the structure and format of a programming language.

: A piece of text in a program that is ignored by the compiler or interpreter, used to add notes or 

: The process of finding and fixing errors or bugs in a program.
: Integrated Development Environment, a software application that provides a comprehensive development 

: A symbol or keyword that represents an action or operation to be performed on one or more values or 
(subtraction), * (multiplication), and / (division).

: A single line or instruction in a program that performs a specific action or operation.
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Tips for learning new programming language:
Start with the fundamentals: Begin by learning the basics of the language, such as syntax, data types, variables, and 
simple statements. This will give you a strong foundation to build upon.
Code daily: Like any skill, the only way to get good at programming is by practicing regularly. Try to write code every 
day, even if it’s just a few lines.
Work on projects: One of the best ways to learn a new language is to work on a project that interests you. It could be 
a simple game, a web application, or anything that allows you to apply what you’ve learned that is the most important a simple game, a web application, or anything that allows you to apply what you’ve learned that is the most important 
part.
Read the documentation: Every programming language has documentation that explains its features, syntax, and best 
practices. Make sure to read it thoroughly to get a better understanding of the language.
Join online communities: There are many online communities dedicated to programming languages, where you can 
ask questions, share your code, and get feedback. Joining these communities can help you learn faster and make 
connections with other developers.
Learn from others: Find a mentor or someone who is experienced in the language you’re trying to learn. Ask them 
questions, review their code, and try to understand how they solve problems.
Practice debugging: Debugging is an essential skill for any programmer, and you’ll need to do a lot of it when learning 
a new language. Make sure to practice identifying and fixing errors in your code.
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Tips for learning new programming language:
: Begin by learning the basics of the language, such as syntax, data types, variables, and 

simple statements. This will give you a strong foundation to build upon.
: Like any skill, the only way to get good at programming is by practicing regularly. Try to write code every 

: One of the best ways to learn a new language is to work on a project that interests you. It could be 
a simple game, a web application, or anything that allows you to apply what you’ve learned that is the most important 
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a simple game, a web application, or anything that allows you to apply what you’ve learned that is the most important 

: Every programming language has documentation that explains its features, syntax, and best 
practices. Make sure to read it thoroughly to get a better understanding of the language.

: There are many online communities dedicated to programming languages, where you can 
ask questions, share your code, and get feedback. Joining these communities can help you learn faster and make 

: Find a mentor or someone who is experienced in the language you’re trying to learn. Ask them 
questions, review their code, and try to understand how they solve problems.

: Debugging is an essential skill for any programmer, and you’ll need to do a lot of it when learning 
a new language. Make sure to practice identifying and fixing errors in your code.
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Compiler
The language processor that reads the complete source
in one go and translates it into an equivalent
Compiler. Example: C, C++, C#.

In a compiler, the source code is translated to objectIn a compiler, the source code is translated to object
specifies the errors at the end of the compilation
source code. The errors must be removed before the
again the object program can be executed number
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source program written in high-level language as a
equivalent program in machine language is called

object code successfully if it is free of errors. The compiler
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object code successfully if it is free of errors. The compiler
compilation with line numbers when there are any errors

the compiler can successfully recompile the source
number of times without translating it again.
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Assembler
The Assembler is used to translate the program
source program is an input of an assembler that
generated by the assembler is the object code
Assembler is basically the 1st interface that is able
an assembler to fill the gap between human and machinean assembler to fill the gap between human and machine
code written in assembly language is some sort of
DIV, MOV and so on. and the assembler is basically
these mnemonics also depend upon the architecture
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written in Assembly language into machine code
that contains assembly language instructions. The

code or machine code understandable by the computer
able to communicate humans with the machine. We

machine so that they can communicate with each
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machine so that they can communicate with each
of mnemonics(instructions) like ADD, MUL, MUX,

basically able to convert these mnemonics in binary code
architecture of the machine.
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Interpreter
The translation of a single statement of the source program
executes immediately before moving on to the next line
the interpreter terminates its translating process at that
moves on to the next line for execution only after
instructions written in a programming or scripting languageinstructions written in a programming or scripting language
machine code. An interpreter translates one line at a time
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program into machine code is done by a language processor
line is called an interpreter. If there is an error in the statement,
that statement and displays an error message. The interpreter

the removal of the error. An Interpreter directly executes
language without previously converting them to an object
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language without previously converting them to an object
time and then executes it.
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