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O Introduction to Computer System
We know that computer is an electronic data processi
processes it, and then produces output. It also stores
retrieves it whenever necessary.

ng machine which accepts data (input),
data in appropriate storage devices and

A computer system consists of two components — hardware and software. Hardware includes
the physical parts of a computer such as keyboard, mouse, monitor, etc. Software is set of
hat instructs the hardware what to perform and how to perform it.

programs or instructions t
web browsers, games, etc.

Examples of software includes word processors,

Output devices ——\
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System unit

Input devic

Mass storage __-————g

device
A basic computer system

dvancement, improvements and developments were made in the

ts. These were consequently reflect
be further categorised in the following ways:

. Based on Type
« Based on Purpose

|

Wwith the technological a
hardware and software componen
the computer system. These developments can

. Based on Generations
. Based on Size

ed in the performance of




ed on Generations
generation refers to t

chnology becomes mor
hnology that have

) 1. Bas
The term computer
jon, computer te

generat
ITIPUtCI' tec

developments in €0

puters (1940-1956)

ration Com
VACUUIN

ration computers used
omponent. These

sed on machine level and
In this generation, ENIAC
(Electronic Numerical Integrator And Calculator)
was developed Dby Professors ]. Presper Eckert
and John Mauchly in the USA. It was the first
fully operational electronic and general-purpose
computer. During this generation, a high-level
programming language, FORTRAN (Formula
Translation), was developed by IBM (International

Business Machines).

First Gene

The first gene
as the main electronic ¢

computers Were ba
assembly languages.

. Limitations
« These computers were Very lar

a lot of space.

These computers were difficult to operate.

. They needed heavy air-conditioned systems because of
the tremendous amount of heat generated by the vacuum

tubes.
These computers also consumed huge quantity of power.

ge in size and occupied

Second Generation Computers (1956-1963)

The second generation computers used transistors instead of
vacuum tubes. With the invention of transistors, computers
became smaller in size, faster in performance and more
reliable. The processing speed of the computers increased
from milliseconds to microseconds. During this period, some
high-level programming languages like COBOL (Common
Business Oriented Language) and BASIC (Beginners' All -
purpose Symbolic Instruction Code) were also developed.
UNIVAC (Universal Automatic Computer) and IBM1620
are examples of second generation computers.

Limitations
. These computers still needed a cooling system.

. They were used for specific purposes only.

1e changes made in electronic technology. In every

e advanced than
occurred in different &

e

First Generation Computers

the previous one. The majoy
enerations are as follows. .

Vacuum Tubes used in

Knowledge Corner 3

prof. Howard H. Aiken of
Harvard University developed
the first electromechanical

computer named as Harvard

Transistors used in Second
Generation Computers
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Third Generation Computers (1964-1971)
The third generation computers used integraied
crrcnits (ICs) that improved thejr performange. An

]
integr.at‘ed circuit is a compact electronic circuit & ’ ‘
containing hundreds of transistors, In ICs. the m |

electronic components are packed on a thin piece a
of semi-conductor material, known as the IC chip
The us i ircui .

he ufe lof Integrated circuits further reduced the Integrated Circuits used in
size of the computers. These computers could do Third Generation Computers

fast calculati i i i
j .ulatlons (in nanoseconds). Their capacity to hold data and information also increased
ue to improved secondary storage devices.

l"[h:s genera?ion of computers led to the invention of the mainframe computer. The programming
anguages hkf? C, C++, Java, etc., were developed during this generation. Some examples of
third generation computers are IBM 360 and Honeywell 6000 series.

Limitations
+ These computers were not used for business or commercial purposes.
« The integrated circuits were difficult to maintain due to sophisticated technology.

Fourth Generation Computers (1972-2010)

\licroprocessors came into existence with this generation that led
to the emergence of 'microcomputers’. Presently, the 'Core i series
series is considered to be one of the most powerful microprocessors
developed by the Intel Corporation, USA. The latest development of
the series is the 'Core i7 11th GEN' that is being used as a processor
in desktops and laptops. The storage capacity of these computers
increased up to terabytes and even petabytes. All personal computers

(PC) manufactured by IBM, Apple, HCL, Dell, Compag, Lenovo, etc., ﬁi;roogtic‘ézzizﬁ
belong to the fourth generation computers. Languages like DBASE III Ea———

SQL (Structured Query Language), etc., were developed in this
generation. Some examples of computers of the fourth generation are Apple I, STAR 1000,

CRAY-X, etc.

Limitations
« High speed pro
. The manufacturing of microprocessors requires

cessors may need special attention during its usage.
latest technology.

Fifth Generation Computers
(Present and Future)

A computer does not possess in
scientists are working 10 produce
computers that can take decisions on ltheir own.
This concept includes providing reasoning, speech

telligence. However,
intelligent

Categories of Computer

and Computer Languages
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abilities to a computer. The main objective is to introduce 1Q in these computegg

and vision
can think and behave like human beings.

so that they
This concept is called "Artificial Intelligence’ (AD).

() 11 Based on Type
Computers can also

into three main categories, namely:

«» Analog Computers

« Digital Computers

« Hybrid Computers

be classified according to how they manage data, They can be classifieg

- b ‘Analog Computers
An analog computer is a device that works on physical quantities such a
voltage, current, etc. The data input to a computer is continuous in nature. The result (outpur)

is obtained after comparing with the standard input (values). )

For example, in a clock, the hour, minute and second hands are
continuously moving and at any instance, we can know the time from
the clock. When an hour hand is set at 10 and the minute hand is at
2, we read the time as 10:10 am or pm. Here, the time is obtained
by comparing hour and minute hands with the marking on the dial,
The devices like meter scale, thermometer, speedometer, V()l'[lf\]js,!;ﬁl',
etc., are examples of nalog computers. v

™

k" Digital Computers

(/A digital computer is defined as an electronic device that accepts

data in discrete values and produces the result in terms of digits or

numbers. The internal working of a digital computer is in binary

form (i.e., using only two digits 0 and 1),)

The devices like ‘desktop; laptops, smartphones, calculators, digital

watches, digital weighi ‘hine, etc., fall his ¢ y . ol
Iu ) gital weighing machine, etc fall under this category. Digital welghing machine

s motion, pressire,

-
Hybrid Computers

A hybrid computer is a combination of both digital and analog
computers. The result can be obtained in analogue as well as in digital
form. So, these computers are used in specialised applications where
both the types of data needed to analyse the result,

For example, the clock shown alongside can be used to find time by
comparing the hands with the marks on the dial as well as from the e
screen displaying time in numeric form. Hence, it is considered to Hybeid Clock. |
be a hybrid computer.

The devices such as gas pump station, cement plant, ECG (Electrocardiogram) 1‘\1;&1:1’\,&1;
ultrasound machine, etc. are examples of hybrid computers, " 0

e
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I11. Based on Size

Computers are also categorised on the basis of their size. The size of a computer changes in

terms of processing speed and storage capacity. Higher storage capacity makes a computer
capable of handling large volume of data.

On the basis of size, computers are classified as follows:
» Microcomputers

» Minicomputers
 Mainframe computers

« Supercomputers

Microcomputers

Microcomputers due to their compact size and
multiple uses are widely used in homes, offices, shops
and schools. These are used by one person at a time.
They were first developed by IBM (International
Business Machines) Corporation. These computers
are also known as personal computers. For example,
i Wiprhosre laptops, de‘slftop cqmputer, tablet, smartphones,

Personal Digital Assistant (PDA), etc.

Minicomputers

Minicomputers are smaller than mainframe
computers but bigger than microcomputers. These
computers have a higher capacity to store data
A Minicomputer and also support multi-user system and Local
Area Network (LAN). For example, the IBM
Minicomputer and Honeywell 200

Mainframe Computers

Mainframe computers are large computers, faster
with huge storage capacity. These computers
are generally used in large industries, banking
organisations, advanced scientific research centres

etc. For example, IBM zseries, System z9 and Systen
210 series

A Mainframe Computer

Supercomputers
The most powerful computers in use today a
supercomputers. These computers are used
scientific and space research, weather forecastin
robotics, etc. For example, CRAY-T develop
by the CRAY Research Inc, USA was the fi
supercomputer developed. PARAM and ANUR/
are supercomputers made in India.

Categories of Computer and Computer L“Ilguugen"
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» PARAM is considered as India's first supercomputer. sl & tlinch: ;
* The Make in India supercomputer under the National Supercomputing Mission was falinched
in 2017,

) 1V. Based on Purpose
Computers are also categorised according to their purpose, fLe. the nature of task to be
processed. Thus, the classification of computers on the basis of purpose are as follows:
» General-purpose Computers
+ Special-purpose Computers

General-purpose Computers
General-purpose computers are used to manage a variety
of tasks. In these computers, the instructions needed to
perform particular tasks are temporarily stored into the
internal memory. When one job is over, instructions for
another job can be loaded into the internal memory for

i : General-purpose computers are used
processing automatically. Thus, the same hardware can : : il it

: for various purposes like playing

be used to execute different programs. General-purpose games, watching videos, etc.
computers are more versatile than special-purpose
computers. They are used for various purposes like playing games, watching videos, doing
research, performing calculations, preparing sales reports, etc.

Special-purpose Computers
Special-purpose computers are designed for performing a single task or a specific application
In these, a set of instructions are built into the computers for performing specific tasks. They
are also known as dedicated computers because they perform a single task repeatedly. Some -
of the special purpose computers are explained as under: '
» Mobile computers

« Game consoles

« Embedded computers

Mobile Computers

A mobile computer refers to any computer or other electronic
devices that have portable functionality. They are so small in size
that they can be easily carried in your pocket from one place to
another. They perform calculations and can be used for creating
a document similar to any other computer. They also allow us to
access information from the internet and make voice or video calls.

For example, smartphones, tablets, laptop, palmtop, etc,

ﬁ(}al éﬁ;ﬁpl‘ster Studles—6



"ﬁ) Computer Languages

Just to Know!

E-reader (A mobile computer)
It is an i -
e-maga;rec“clmc devncg used for reading digital documents such as e-book
plbe a,nj € Thte brightness of the screen is set in such a way that wé
eye strain, even if we read for h
Heers 161 ‘ ours. If you are a regular read
n it is one of your best friends to enjoy your favourite act‘ivitgy. °

Game Consoles
Gami ' '
oam :g Tc;lonsoles are electronic devices that are used to play computer games on a bigger
. They are computers designed with speci
pecial hardware and software pro Th

computers i i ' B
- Ee < aure1 ?quipped with a high-speed processor and quality graphics. The user can play

flines online games and can also support multiplayer. However, you can play some fixed
g n your personal computer (desktop or laptop) for the sake of entertainment.

Some of the gaming consoles are PlayStation 4, Xbox Series, Nintendo Switch, etc.

SpIDETLAAN .
/ e 4 “ﬂ-

e

£ ' | \% ‘ b

SWITCH

Embedded Computers

Embedded computers are devices that consist of hardware
and software (program) combined together for dedicated
tasks. In these devices, 2 set of instructions are built into
the computers for performing specific tasks. So, they are
also known as dedicated computers. The instructions needed
to perform the task are permanently stored in the internal
memory of the computer. Once the command is issued, they

perform the desired task.

For example, a washing machine is an embedded computer
(device) to wash, rinse and dry clothes. Some more examples
of embedded computers (devices) are microwave OVel,
refrigerator, smart television dishwasher, etc.

Washing Machine, an example
of Embedded Computer

views or ideas with a person,

[anguage is a medium of communication.
a language 18, ;ﬁsc%}mll Irequlr—ed. - | _
Simi]arly,écﬁ;\pﬁtef isi%'machinc that understands 2 gpecific torm of language. V} orking with
a compule?w{ﬂcans ation between the User and the machine. In order

To communicate your

to establish communic

e - = - saa—— = e e—— e j ‘?fi‘\
Caltegories of Compuler and Compulter Languages |




Lo translator.
wors
;";}»\.\ Lintitaticns of Madhine Languag:
\ L. The process of generating binary codes is very time-consuming

)é}
V,
to execute a task, yon give instructions to the

computer. These instructions must be given Knowledge Corner

in the same language which the computer i npuagé refers to a medigr]
crstands, This necessitafes i e » Computer 1ang .

understands. This necessitates the need to e which communication between g

learn computer lalllgtt:tg¢;§') d computer is established.

user an
.‘ « FORTRAN is known as the first computer
} Types of Computer Languages Al s,
(‘:nnlp‘”cr lu“B““B‘JS Are (’)r two lyPQS as giVCl'] it T
below:

» Low-level Language
e High-level Language

I. Low-level Language _ ;
Low-level language includes the codes that needs to be operated on the mach'me. T_heY use
instructions that are directly executed. Low-level languages are further classified into the 7
following categories:

(a) Machine language

(b) Assembly language

(@) Machine Language

Itis the fundamental language of a computer. It is written as strings of binary digits, i.c., as 0s
and 1s. When the instructions are given in terms of 0s and Is, it is known as machine language,
¢.g. 10010100010, 1110100101, etc. This is a machine-independent language. It means the user
must be aware of the hardware architecture of a computer before writing a program in this

language.

- Knowledge Corner ;-:

* Instruction is a command or order
given to the computer to perform
a specific task.

* Earlier, instructions in machine

language were given by pressing

switches. Switch on meant 1 (one)

and switch off meant 0 (zero).

e SR

14ed %

L. It is directly understood by the system.
2. The execution doesn't require any language

2. There is always a chance of making mistakes during the conversion into binary codes
3. It is a machine-dependent luuguage. ‘

&=

ﬁm Computer SMudies~6




(1) Assembly Langnuage

In an as
assembly |
by language, the i
natraetions
foare glven o the
wcotmputer in
e of memonlcs

A mnem d
onde oo stay
o standard shov
For uxumplv. ard shovt-form notation: of an instine
drnetion o perlorn
moa certaln task

1

Mnemonic: Load A (say)

“ maenns
Tns looenter ll oY)
l‘d]\’ill' [ ‘ Vt\”“hlﬂ A | [}
. i lhl" PHIHH\“\ w | ‘
ritten i ;‘I!l‘il*ll\‘hl

! . - :
catures of Assembly Language
L. It takes less b sl
e akes less time in coding instructions
«, rogra ' He ¢ V "
gramming logic can be developed easily

Limitations of Assembly Language
1. A translatc 0 ¢o
. A translator is required to ¢
’ & it ot
| to convert the instructions into a computer-readable binary for
L A orm.

2. 1t is a machi
t is @ machine-dependent langnage,

I1. High-level Language (HLL)

A high-leve o | )

. ::“nl:\'t\ .hmgua.gt, is a user-friendly programming |

h.mm ‘ 1 utulsi hardware architecture, The h\struc\luns'a\vc writte

K age, making it easier 3

19\:;] 1-3\1 ¢ing it easier to develop and understand programming loglc. That s w
anguages are preferred over machine and assembly languages | |

s written in high-level Tanguages need language

anguage belore belng executed

anguage that s mdependent ol
0 almost ke the English
hy high

It is important to know that the program
translators, This is because they convert them into machine |

by the compuler.
Some well-known high-level language

¢ are BASIC, Pascal, C Language, Car Language, Java

; Language, etc.
b T
B ,fl_“eu_mrvs of High-

They are machine inde

level Languages
pendent languages.

and help to develop program
ly understoo

ming logic.

d by the user and hence can also be

They are easy 10 learn
n these language

L ]
. Programs i
modified.
Yard

¢ can be easi

_Jevel Languages

different syntax (grammar) of writing statements.
onvert the instructions written by the uset {nto instructions
es) that can be understood by the computet.

Limitations of High
Different languages have
e translators 10 €
dable binary cod

L ]
. ‘They requir

(nmchincarea
L Howevet, all of them
almost obsolete, Some

Highnlevcl Languages ‘
¢ that have been developed so 1
d below.

ver 200 high-level Janguage be
to use. Languages like FORTRAN, COBOL and Pu,f.m\ are b
highvlcve\ languages quch as BASIG, C/Cr+ and Java are discusse

k| LYs o 3
(&) Different
"There are ©
are not put in
of the popular

o -, . of Computer and Co

mputer Languages




() HAST

oie ol simplest

=
Knowledge Corner &‘
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It 1~ llll
and user tendly high level

lon

[angeeape approptiate
Depdnners. Ui nerally alltypes I the yot 1904, DASIC wats doveloped , o i
5 e b 4 |
ol tasks can be perlormed by Professors John G Kemeny and HAS,[(_J %
) - th The Crigheal |
S ' ) i [homas | Kurtz al the Dartmou
i BASIC (e praphics I
# pphn ) Femany

L““-I l!.('lll'l.\\l |‘|”“|"”““) ll i kl]“(‘f’.[‘ n lJ v\

Pounders of BASIC,
a high level Janguage

also .l;‘l‘]ll'xl in the helds ol
GW

are

coience and  business

NASIC QNASIC

more popular among school students

l”‘l'

(h) C Language

C Language was developed by Dennis Ritchie at the Bell Laboratories.

his 1s o powerlul Tanguage is lor beginners that further helps in
This language is widely

learning other languages like C+4 and Java.
also used in

lor enpincering and scientific applications. 1 1s

ll?\l'll
developing an operating systen. = o
Dennis Ritchie

Inventor of C language
(¢) C+4 Languape
This is also a general purpose
programming language derived

from  the € language. I s

i,
Knowledge Corner Qf"
s

created by Danish - computer

U

programimer Brarne Strous!
Rell  Laboratories.
initially as O
classes’ but later was renamed as

al Was

Kknown with

Ct (€ plus plus). It is casier

C++ language was developed
in the early 1980s by Bjarne
Stroustrup at AT&T {American
Telephone & Telegram), Bell
Laboratories, New lersey, USA.

o write programs in CHtoas : ,
it allows the user to perform
long, operations efficienty. ‘This

Al olessionals

() Java Language
lava s a multipurpose language that is widely used for general
programming and web designing. This language 1 developed by
Canadian programmer and software developer James A, Gosling
at Sun Micro Systent, USAL Initially, it was named OAK (based
on o tree outside the Gosling's oflice). 1t has easier syntax 1o

write statements and develop program logic.

<l

10 | ICSE Computer Studies 6

lnventor of C++ Language

Bjarne Stroustrup

= B

is why the Cr+ language is more popular among software

James Arthur Gosling:
lnventor of Java language
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. n,- Differences betw
etween High-level Languages and Low-level Languages

k. " Evolution of Computer Languages

=

T R —
1. These 1333\4;33 i mr =gl [ MW-I?E] Languagss
. simpi:ég%’f_ng]i 5; Eﬁ;zéi t:) wp-’fe progr;ms 1. These languages are used to ;Nrite programs
B - by using alphabets with the combination of 0s and 1s.

2 They are machine-ind e - .
= ne-independ oA
s pendent languages. 2. They are machine-dependent languages.
" ’

With the evoluti ]

ﬂ@ke&el :; :;21;311 otfh ﬂ;: compl?te.r system and technology, computer languages have also

O s Th with the machine language then assembly language followed by the high-
. guag e computer languages can also be classified under different generatior Th

are explained as under: ’ o

1

‘[;a) First Generation Computer Language (1GL)
Ei‘h e rff"; g@eraﬂon prc.-griammmg language (1GL) 1_57?gg_gg£nown as 'Machine Language'.
e instructions were given through the switches of these computers directly to the CPU of

first generation computers. The instructions were made of binary numbers, represented by 0s

and 15; Thus, it made the language easier for the understanding for the machine but difficult

rd
for the programmer.

Features of 1GLs
1. Machine language was the mode of instructions.
2. The instructions Were directly stored in the memory which i
the CPU.

s then directly decoded by

(b) Second Generation Computer Language (2GL)

The 'Assembly language' is known as second generation programming language (2GL). In this
language, the instructions are given in some coded terms, Known as MNemonics (say, ADD,
LOAD, HALT, etc.) to perform certain tasks.

Since, the assembly level instructions are not directly understood by a computer (as it only
understands machine Janguage)- S0, it requires a language translator to convert instructions
from assembly level language into machine level language, known as Assembler.

Features of 2GLs
1. Instructions Were give
2. The instructions were

cs and codes.

n by using mnemoni
by using an assembler.

decoded in the @ L0

(c) Third Generation Computer Language (3GL) o h
The induction of third generation programnﬁnglanguage (3GL) made sxgmﬂgant en artcements
eneration 1anguage: it primarily intended t0 make the programming laﬂnguage more

i English words to denote variables, programming structures

to second :
The concept of using

user-friendly.

Categories of Computer and Computer Languages




and commands are some of its special features, For example, FORTRAN, BASIC, Pascal, b, '

Java, Python, etc.

Features of 3GlLs
1. The instructions are given to a computer system by using different high-level languages

2. The program are more user-friendly.
3. The instructions were decoded in the CPU by using language translators.

(d) Fourth Generation Computer Language (4GL)

The development of fourth generation programming language (4GL) is an attempt to reach
closer to human language. The 4G languages are so simple in their use that they don't require
any rigorous formal training for writing instructions.

One of the most useful 4G languages is Structured Query Language (SQL) that includes
database queries, report generations, etc.

Features of 4GLs
1. It is user-friendly.
2. It is independent of any operating system.
3. The users can develop their own applications.

(e) Fifth Generation Computer Language (5GL)

The development of fifth generation computer language (5GL) made a revolutionary change in
the computer's world. These languages are mainly used to make computers more sensitive and
developed for fields like Artificial Intelligence. Nowadays, computers with artificial intelligence
are used in the banking industry to detect fraud if anyone uses a fake credit card or debit

card for a transaction.
Prolog (Programming in Logic) is an example of 5GL.

U
5

: %tures of 5GLs

1. These programs mainly focus on the development of artificial intelligence.

2. They also made it possible to mimic the human sense and intelligence,
-

) Language Translators
The assembly and high-level languages are used to develop programming logic easily by the
user. However, these forms of languages are not directly understood by the computer. It only
understands machine language. Hence, we need a translator language processor to convert
assembly and high-level languages programs into machine language programs before they
can be executed by the processor. The different types of translators and their working are

explained below:

4 1. Assembler
/Assembler is a software which is used to convert a program (a set of instructions) written in an

.\
A
\ N

! assembly language into a machine languageﬁi It helps a computer to perform its basic ﬂpcmti(}ns)

12 ﬁﬁ(ﬁl ijdmpt;l;:r Studies—6




Assembly

=

: Language J:““M Asaembtm/; -nuﬁ

2. Compiler

(AJA!'!’IPM(II’ is a software that translates the complete program
written in a high-level language into a machine language
at once. It accepts the entire program at a time and then
generates its equivalent machine code.

i

Language | 1A

Program S S

Compiler ) 111 memmm)
Let us understand the working of the compiler with the h

Machine \
Language |

e e

ﬁ Knowledge Cotnar*
’ S

| C and C++ programming
| |languages use a compller,

" Machine
Language

elp of the following illustration:

pr— 11001101 |
pts the 1 ‘
—  entirecode o i N opoo Ready | |
I i’ —» . Compiler —> ny _N 111001010 555 for the 5
,,,,,,,,,,,, ! o R error? 10001011 execution ’|‘
Y ‘-&
oy \
e v —— .
Source Code e Y Object code 5
Correct the line rDisplays alist | (Machine Language) \

N | of errors

Refer to the flow diagram shown above.
code) for conversion into machine language.
or not. If no, then the error messages

The compiler accepts the whole program

(source

It then checks whether the program is error-free
of the whole program are
redirected to the user for correction. The process continues until

displayed, and the program is
all the errors are corrected.

Finally, it generates the machine code that can be used for the execution.

3. Interpreter

Interpreter is 2 software that is also used to convert
a program Wwritten in a high-level language into its
equivalent machine language. It accepts instructions and
generates its machine codes line-by-line or statement-by-
staternent. At the time of execution, the control doesn't
move to the next line unless the previous line/statement
is error-free.

High-level 5 - &
Language ; B '

-
s

e e

Interpreter ) 1oy smmmm—l

Categories of Computer and

/,_-—_"_w———‘—ﬂ— S

/ i
Knowledge Corner * \

Java language uses 2 comphier
as well as an interpreter.

BASIC and Python programming
languages use an interpreter.

S

| |

Machine
Language

i

e — e

Computer Languages F




Now, et us understand the working of the interpreters in bricf:

Program - B
| 5
l ,}

| woaveasiinn |
- |

| s | On®line of the
oo | COCE BYANME |0 oratar s

; poi | Executes
>-Hp| 11001101 55, the line OnE ‘
(S — computer |

P 6b|;;i code ! &
(Machine Language) | P
Lt

I

ks e e W

i
!
S

A

Source Code Get the next line |
|

.

Correct the line

Refer to the flow diagram shown above. The interpreter accepts each line of the high-level
program at one time. It checks whether it is error-free or not. If no, then the line is redirected

to the user for the necessary correction. If the line is error-free, the machine code is generated
and executes the line on the computer.

Tﬁiﬁerences between a Compiler and an Interpreter

| " Compiler | Interpreter |
Loie,

r

:

1. Tt converts the entire | 1. It converts the entire | /' :
g ! rogram into its machine | ‘
. Prog | Knowledge Corner &

program into its

machine code at once. | code line-by-line. |
- - - - - - ! - P - e - - s |
2. It displays the errors | 2. It displays the errors of | Every high-level language has its
for the entire program |  one line at a time during | dwn < eéiﬁc compiler for ol hg it
Tl ) : : | g ] r COa a
only after compilation. | ze hc.onverglon to its | | jnto a machine language.

achine code. =
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Chapter at a Glance -

A computer Co , :
Hardw:re mdur;S;zttzf tw: components- hardware and software.
e s - it ‘

or programs that r physical components of a computer. Software is set of instructions
i instructs the hardware what to perform and how to perform it

\e developments and innovation in com - ‘.

Ut . i

Type, Size and Purpose. puters can be categorised based on- Generation,
I;asec; on Generation: There are five generations starting from first to fifth.

ased on Type: Based on how a com uter

. i
digital and hybrid. p anages data, it can be classified as- analog,
Based on Size: This classification i i
: on includes- Microcomputers, Minicomput i
computers and Supercomputers. ) A METEESSS
Based on Purpose: .On the nature of the task performed, computers are classified as- General
purpose and Special-purpose computers.
Some speical-purpose computers are- Mobile computers, Game consoles and Embedded
computers. -
Computer is a machine that understands a specific form of language. There are two types
of languages- Low-level language and High-level language.
The low.-level language includes the code needed to be operated on the machine. They use
instructions that aré directly executed. It is of two types- Machine language and Assembly
language.
The machine language is the fundamental language of a computer. it is written as string of
binary digits, i.e. 0s and 1s.
The assembly language involves giving instructions to @ computer in terms of mnemonics.
A high-level language is @ user-friendly programming language that is independent of
the computer's hardware architecture. The instructions are written almost like the English
janguage, making it easier to develop and understand programming logic.
guag

Some high-level languages aré- BASIC, C, C++ Java, etc.

Computer languages have also evolved over time. Starting from first generation computer

language to fifth generation computer language.
d to convert assembly language and high-level language 10

ssembler, Compiler and Interpreter.
sembly language to machine language.

te program written in high-level language

A language translator is require
machine language. They are- A
An assembler converts program written in as
A complierisa software that translates the comple

into a machine language at once.

pts instructions and generates its machine code line-by-line.

An interpretef acce




Objective -
1. Choose the correct option: mak
$a Cm)'l]'ﬂ@w pmgrm_n written b

(d) assembler

1. A .. convert
language at once.
(a) converter
2. A program written in a

(a) object code e il
3. Which of the following is not @ high“lcvel mm’ﬁ:)g}z{va

Aa) Assembly language W\ python
(c) BASIC ) & ?
gl Jration Programming language:
-1 o Which of the following is known as first gend(ﬂb) Assembly language
(a) High-level language (d) none of these

s Of oo computer.
an example of 5 e

\}A J5. An electrocardiogram (ECG) is : .
(a) digital (b) analog e) hybrid
6. Who developed the BASIC programming.language? o e
\J-K)ﬁohlﬂ G. Kemeny and Thomas E. Kurtz (b) Dennis Ritc ‘
(d) James A. Gosling

(c) im;crprcler

\(b) compiler
higlvlevcl Janguag
(b) code

o i called o O(c ' (d) binary code

(¢ source ¢

\ (¢) Machine language

4 (c) Bjarne Stroustrup
v \7, Which of the following is not a programming language? o
L Cit (b) COBOL (c) FORTRAN \d) English
|/ %08, Which of the following is known as India's first supercomputer? e

(a) SUPREME (b) SIERRA (c) FUGAKU \(d) PARAM

II. Fill in the blanks:

| A F N.THC was a fully electronic and general

[ 7 ). \ J = ' r.‘-w,,{ % .
V y N Teambib o, replaced vacuum tubes in the second generation computers.
............... (... and

purpose first generation computer.

{
1/ M . . ] . .
U \\3. Machine language is used to give instructions in terms of

..............................

b R B0 s
'
/

\),j \¢, The fifth generation computer languages developed the concept of /ﬂ(

5. An assembler is a software which is also known as language ... i ladoos

« f
%

6. The Java language uses both Lowmbrith. .. and .. flenihied
B 4 FRleRe AU CRLbA SHRITES s..,g,.q‘.;‘.gi.;..._‘.\;_‘,,,' I
7.0 2000 ik e is known as the first computer language
8. Meter Scale is a type of ... f}m/;a\” computer
¢

R e

1




I11. Write the full forms of the following:

1. ENIAC E_/t’fbmmc, NMW@HC!}'/O Jmfﬁ /fada!z ﬁm:j Ca/clﬁlﬂjc/?

J A M S N WIS Y T —
3, RORTRAN & ... Eommistd o Dot Balitens, oo ssoisaiiinsies T A——
4.5QL A&‘Mcf&frf’aﬂ Quoﬂ; Zm»?mw’ ................................................ !
5. BASIC Bﬁ aness. AL PUS ek =Y. m’.?.éof;c«._..im/.thwﬁow Code
sz:f/\/' JUNIVAC wa&mqﬂ ....... ﬁJo w‘laf:a Cém/ﬁ?.ufm ......................................... |
7. PROLOG ?no T T T I T - 7 S
8. COBOL : ... Comman )/ﬁ)u/.:mezgs Oﬁ:mle_c[ [amgmo«ge ...................

IV. Name the high-level languages for the given areas of applications:
1. A language translator

( o1 ,a',ﬂevm.., ........... m/?.he,ﬁa.v& ...... olt..... ﬁé&..e{mélﬂ TP, S

2. A high-level language used for engineering and scientific applications

0 O N s O —————

3. A high-level language used for web designing
7avaga}upﬁ .........................................................................................................................

4, A game console

............

\Q Match the followmg

V- \/:F’ “Machine Language (¢ (a) Translator ( 3D
. Mnemonics (&) (b) C++ (1)

\/3 Interpreter (Oﬂ—) (c) Binary Digits ( .ﬂ)

. 4. Bjarne Stroustrup 5) (d) High-level Language ( S~ i

i} ;{g}BASIC (el ) ) (e) Assembly Language ( 2 D
VI. Name the main component/technique used in:
1. First Generation Computers: ... Va.Cuum.. l'c[é S S
2. Second Generation Computers: .. aamded fﬁﬁ% ..................................................
J)’\ rd (’ 1A, (@0{ K r,a-r_r:i,,‘&[{@....(.A..-.?.i,.g.sﬁfb.

3. Third Generation Computers:

4. Fourth Generation Computers; N); et M? /ﬁ' 2 53’( a0 R —

/‘nf:w m~".. Inke Jl@"wﬁé LAL)

5, Fifth Generation Computers:

Categories of Computer and Computer Lﬂﬂguage:}ﬁ



Vi1, Assertion ,
and
1, SOIved Rcam" based qQuestions:

Ssertq . i X i ;
aﬂguagzrltom' Languagc translators are used 1o convert programs written in high leve|
sy (R- Machipe readable language programs. . -

; f ; : into a machine
angua Compilers converta program written in a high-level language i ¢
Based . ;
on t} Yporey : ptions give
elow: '¢ above discussion, choose an appropriate statement from the op given
(a) Bo )
(b th A ang R are trye and R is the correct explanation of A,

(€) A iy ¢ are true and R is not the correcl explanation of A.
d false,
( ) A is ftllse but R iS

true,
done (e) Both A and R are false.
+ (a) Both A and R gre true and R is the correct explanation for A.
2. Unsolved
Assertion (A): Machine language is directly understood by the system. The execution
Y language translator,

R): Machine language is 3 high level language consisting of English words,
$ easily understooq by the computer.

the above djscussion.

Reaso;n (
hence it

Based on choose an appropriate statement from the options given

e} A is true but R is false.
(d) A is false but R is true,
(e) Both A and R are false,

VIII. Case Study based questions;
Solved

» identify the developments m

| ade according to their generations.
UNIVAC FORTRAN Microprocessor |

Mainframe
Name the development (selecting from the above box) made in:
(a) First generation of computers (b) Second generation of computers
(c) Third generation of computers (d) Fourth generation of computers
Ans. (a) FORTRAN (b) UNIVAC
(c) Mainframe

(d) Microprocessor
2. With the evolution of computer and technol

evolved. It started with the machine langua

by the high-level language. The computer |
generations viz. 1GL to 5GL.

OBY: computer languages have also been
ge, then the assembly language followed
anguages are also classified into different

1 4 ICSE Computer Studies—é6




Based on the above case
(2) In which form thc:' i‘n
() Octal numbers
(iil) Binary numbers
(b) In which generation of languages,

answer the following questions:
structions were given in 1GL?

(1) Hexa-Decimal numbers
(iv) Base 4 numbers
assembly level language was used?

(i) 1GL :
(6) Which of the following .mers (i) 3GL oy
1l : iv) 4GL
Tisielligencs (Amowmg generation of languages led to the development of Artificial
(i) 1GL .
) Wi ok i i ) 3Gk (i) 4GL &), 56
(i;d; Sithe following high-level languages was developed in 4(315:;) L
Ans. (a) (iii) Bi (i) FORTRAN (i) C++ (iv) JAVA
nary numbers (b) (ii) 2GL

() (iv) 5GL (d) (i) SQL

Unsolved

1. Ezlcg?llgl::e; ﬁnfgul;ztiﬁes are c'atego'rised into low-level and high-level languages. Low-
[angunge Agcom t er classified m'to two types viz. machine language and assembly
i H » < puter understands instructions in machine language (using digits 0's
" tra. . ,a computfzr prpgra.m needs to be converted into machine language using
; y ] nslator, e.g., compiler, interpreter or assembler. However, the instructions given
in high-level languages are easily understood by the users.

Based on the above case, answer the following questions:
(a) Which language uses binary code?

(i) High-level language (i) Assembly language
(ii) Machine language ATv) Machine and assembly languages
(b) The instructions are written using English letters or words in .. .o
A1) High-level language (ii) Machine language
(iii) Low-level language (iv) Assembly language
(c) Which source code is converted into machine code using Assembler?
(i) High-level i) Assembly language
(ili) Machine language (iv) Binary level
(d) Which of the following is not used as a translator?
(i) Compiler (ii) Assembler ,(ﬁﬁ Converter (iv) Interpreter

2. An analog computer works on physical quantities such as length, mass, time, current,
voltage, etc.; whereas a digital computer works on digits or discrete values. A hybrid
computer is a combination of analog as well as digital computers.
With reference to the above discussion, answer the following questions:

(a) Name 9__[1731}%10?3 c_ompu‘ter. i f ,lljp@e-;- o;:?@}'@u L4 CM/L.« &x,?,v"’,f;“t' :
(b) What type of computer is ’g'A__Smgr_tphons? Y7 S {a) bod Comprlih
(c) Name a hybrid computer. g pm FCE pilickn @
oL JZ.")L‘Q,C - f M

A

A

f o= [0,V
¢

(d) What type of computer is a Smart TV? )

e Y “

Categories of Computer and Computer Languages



Subjective -
1. Define the following:
1. Analog Computers (r aqE - !”,,)

srie . PRI L SO e S G P L e e UL e i i R S e ;
i ceeus . . .
PO S RS B

v % Assembler {Pvge— i'"»)
3. Second Generation Computer Languages
aldo. Hpowdi. b, 0 %ﬁﬁféﬁf /M‘? aajﬁ..,q.ﬂ A fﬂ.zﬁ ,.éﬁ’*‘\,/’» iﬁae‘f.&gﬁm@w;ﬂﬁ
ol tades ,{wm}z@?;::,...ﬁadl(é Sh. . mutl awcd. £ .. }2{?;?&»&.’5&4%; }nacm,@u ‘fgw i

....................................................................................................................................................................

5. Fourth Generation Computer Languages
L. 715;}?&..,‘5.9{/ Az@ 18 j@fj f/:w"rmf?mfﬁmzwq A mf? g .:f;’;m«z,
Lo

6. Embedded Computenf

olio jﬁfwm wbembedded ﬁs«ﬁfwz 2480 s pecolizad oo
v.s" (ﬁ
f_:’ A ﬁ? ALl o e : é’ '?ﬁ' j ’é ﬁfrk o 3. «‘_J‘g s?
o £I .g,.{:»..“;..:..f,:{, w:;' 34871, W Jw:hw e o, ‘?fgmf.ﬁ’,{&.r;-._af,;;a{.:_..;f,ﬁ:;zz...iﬁ_m N W S T A o
{ : v : . "
I1. Differentiate between the faliewmg : - e A
&

/ 1. Machine Language and Assembly Language
e % High-level and Low-level Languages )%w
%;;’, A k.‘# Compﬂer and Interpreter 23 9f. 14

4 First and Third Generation Computer Languages
III Long Answer Questions: -
xj » w;lf What are the limitations of machine language? 44 §>

e &)

2 Mention two features of Fifth Generation Campuwr languages f Pty

R s vt =




V- A

\‘};_'Zfs. What are the features of a high-level language? ! gf; "fj i‘.
4. Why do we need to learn computer Janguages? /P-7)

5. In what ways instructions were given in 1GL? 7 f" - 1)

Quiz Time (39

Make teams of two students each and answer the following questions in one word:

1. A language where instructions are written in binary digits

2. The form that mnemonics need to be coded into

3. A software used to convert instructions from an assembly level language to 2 machine
level language

4. A language where instructions are written like English

5 Founder of the Java language

6. Language used to update the Windows operating system

= Inventor of the C language

8. A language processor used to convert high level language instructions to machine
Janguage form line-by-line f

Group Discussion

Make groups comprising five-six students each and
discuss about the following topics:

(a) Development of high-level languages

(b) Significance of translators

AC{ NU
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