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In t rod uction 

Comput er 
S~stem 

Computers are the machines that have revolutionised th
e world around us. The way we used to live around 

25-30 years ago is very different from how we live 
to~ay . A modem age student cannot even imagine life 
wi th out email, Internet, print outs, playing music on 
com p uters or smartphones, photos just a click away in 
the form of smartphones and so on. In short, in every 
asp ect of life around us, we see computers play a role 
directly or indirectly. 

Computers deliver so much, diligently and efficiently, 
all thanks to the wonderful combination of their 
hardware and software. 

¢) Hardware. The physical electronic components of 
a computer are called hardware, e.g., keyboard, 
CPU, monitor, printer etc. 

¢) Software. These are the recorded instructions and 
programs that govern the work_ing of~ computer. 
Recall that a program is a set of mstructrons to carry 
out a specific task or achieve a special work goal. 

Jn this chapte r, we shall discuss computer's functioning 
in broa d sen se by discussing computer sy~te~ 
o rganiz a tio n and how various types of software aid m 
computer's ove ra ll pe rfo rmance. 

Outline 
1.1 Introduction 

1.2 Computer System 

1.3 Computer Systems and Data 

1.4 Software 
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1.2 
Computer System 
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(ii) t ys em ma e the input uni t. . e In put de . 
Output Unit lt . Vice 

· is responsible f t k' · \ 
,1tt,1chcd to th or a . mg mput fo r the computer Th 

e computer system make the outpu t uni t. . e output devic 

(i ii ) Central Processin U . ( . e, 
It comp rises of t g mt CPU). It is responsible for processing the data a d . 

wo parts : 11 in~t11..tct· 
(n) A .· h . iorh 

. nt m~tic and Logic Unit (A LU). It is responsible for carr in 

/
mstructions (add, subtract, multiply, divide) and making logi/d g_ ~ut the ari thrnetic 
ess than, equal to ). eas1ons (greater than 

(b) Control Unit. It is responsible fo r controlling and supervising th . . 
(iv) p · M e processing 

nmary . emory. It is the internal volatile memory where data . 
stored dunng processing. and insh1.1ctions are 

(v) S d S econ ary torage Unit. It refers to the external storage 
P

erma t ..,, devices which provide 
nen memory to the computer system. 
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Figu re 1.1 Components of a computer system . 

Output 
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TI1e components of a computer system make the physical structure of a computer \•\' hereas the 

logical structure of a computer system is defined as Computer Organisation. 

1.2. l Computer Organisation 

Computer organization refers to the logical structure of a computer describing how its 

components are connected to one another ; how they affect one another's functioning, .ind 

contribute to overall performance of the computer. 

Computers, as you musl be knowing, follow the ' IPO' principle i.l'., Input -> Process ➔ Output 

(a certain input is processed to generntc specifi c output). 

Thus bc1 sic comput e r orgc111i zation is J S shown in Fig.] .2. To see the interconnections and basic 

working of computc> r (Computer Organi za tion), scan this QR Code with SIPO app. 
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Let us talk about these functional components of a 
computer, one by one. System Bus connect s various component s 

of a computer system, th rough which t hey 

l .2 .2 Input Unit (I nput Devices) communicate and work in tandem. 

The_ input unit is formed by the input devices attached to the computer. Examples of input 
devices and media are : keyboard, mouse, magnetic ink character reader (MICR), optical mark 
reader (OMR), optical character reader (OCR), joystick etc. 

~e input unit is responsible for taking input and converting 
it in to computer understandable form (the binary code). NOTE 

All the inpu ts consisted of data (on which the action was to be 
performed) as well as the instruction (the action to be taken) . 

An input unit takes the input and 
converts it into digital binary 
form so t hat it can be The input unit is comprised of different input devices that 

take the input in different forms and pass them in digital form 
to CPU for processing. Some common input devices are: 

understood by t he computer. 

( i) Keyboard. Keyboard is a typewriter like device which is used to type in the letters, digits 
and commands. For visually challenged people, Braille keyboards are also available these days. 

(ii) 

( ii i) 

(iv ) 

(v) 

(vi) 

Mouse. Mouse is pointing device with either a roller on its base or some laser 
mechanism. Mouse controls movement of pointer (also cal led mouse pointer) on screen. 

Microphone (Mic). We can send sound input to computer through a special inpu t 
device called microphone or mic in short. A mic converts the sound received into 
computer's format, which is called digitized sound or digital audio. 
A mic can work if your computer has a special hardware known as sound card. 

Scanner. A scanner is a device similar to a photocopier. A 
scanner creates an electronic form of the printed image, which 
can later be ma nipulated, changed and modified accord ing to 

the requi remen ts. 

Barcode Reader. A barcode reader is used to read barcodcs 
w hich can be fou nd 0 11 products in shops. The barcode uses 
lasers to identify the position and th ickness of t:he bars. 

A I
. ht ·t

1
·ve 1·nput dev ice shaped li ke a pen, used to d raw on the 

Light Pen. ig -sens1 . 
computer screen or to make menu selections. 
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l .2 .3 Ou iput U · nit (Output Dev i( es) 
The nutput unit j-; I i . 
en l 

1 11 11..'d b,· !lit· o u tput d L'\ IL'L'" ,11 1.Klied lo thl' 
J)l~l LJ [1.'r . n)t' l l () t . . ' 
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. L , " ' ' u11 1. 1.•r~tnod v hu m,111 bL• 1ng-, ,., · .. char,ic lt·r..,, 
~r,1~

1
h 1c,ll 1.1 r ,H1di 1. 1 \' i:-,u ,1I lo rm. Th is function of COll\'t'rsion i.., 

t1
l'rl L1rn wd b,· L1Utput u n it. 
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hu111 ,111 1l' drllbl· I lo 

• I 0Jfl1 , 

~ 1.111 w pl1pu lt1r o utp u t d evices a re 

(i) Moni tors. Moni tor (or " screen") is the most common fo rm of 

o u tp ut fro m a comp u te r. It displays information in a simila r way 

to th a t shown on a te lev ision screen. The p icture on a mon ito r is 

mad e up of thousands of tiny coloured dots called pixels. 

For v is ually challenged people, BrailJe moni tors are also c1 \' Jilabk these d,w~. 

(ii) Printers. Printers a re the devices tha t d e live r info rmation b,· mea n~ of 

printed characters on paper. Printers com e in va riety of forms, t'. S ·, 

inkje t, laserjet, d o tma trix printers e tc. Unlike old style prin ters, which 

printed on a paper, these days 3D printers a re a lso ava il a ble 'v\' h ich 
can print/create 3D models. 

(iii) Speakers. Speakers receive the sound in fo rm of e lectric 

current from the sound card and then con vert it to sound 

format audible to user. 

l . 2. 4 The CPU (Central Processing Unit) 

11 Laser Printer 

The CPU or the Central Processing Unit is the ma in cont rol cen tre .:m d processing unit. It is 

also called brain of the computer as it guides, directs, contro ls a nd governs the pe rfo rm unL\ ' of 

a computer. The CPU has some sub-components tha t help in carryi ng ou t the process ing ul ,1 

task. These are : 

(i) Arithmetic Logic Unit (ALU) (ii) Control Unit (C U) (iii) Regis te rs 

(,) Ariihmetic Logic Unit (ALU) 

The ALU performs all the four arithmetic (+, - , *, / ) and som e logica l (<, >, =, , = . ' =. ' =l 

ope rations. When two numbers are required to be added, these num bers a re sent from n1t' n1Lin 
to ALU where addition takes place and the result is put back in the mem ory. L1 tht· ~.1mc " ,1\·. 

o ther arithmetic operations are performed (through ALU onl y). 

For logical operations also, the numbers to be compared are sent 

from mem ory to ALU where the comparison takes place and the 

result is re turned to the memory. 111e result of a log ical opera ti on 

i':i <•ilhcr TR UE or FALSE. These operations provide the ca pabili ty of 

d eci-, ion-making l.o Lhc cn mputer. 

Ii ,) Con!rol Unit (CU) 

ALU pe1 fo1ms ari thmetic 
(+, -, • ) and logic 
operatiuns. 

The CU controls and guides lh L' inll'rprr l.11 io n, flow 

and rnanipul a lion o f .i ll d,11.1 .i nd infurm,1linn . Thl' 

CU send s control sign.1 1.c; unlil lhl' required 

operations are done p rope rl y by ALU ,:rncl me mo ry. 

CU acts as a superviso r by cont ro lling 
and guiding the operation taking place. 

❖ CU cont ro ls ins truL·tion C\ L' t·t1l inn 

❖ g uid l's d c1 t,1fl ovv 
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Annlh~r imporl~nl il.1nctlon uf CU i~ th<.' 
progum execution ,.e., cMrying uut all the 
i11:-- trucli0ns stnrcd in the program. The CU 
gl'h pror,r,.m, instructions fro m memory and 
l'\.l'<.ul~s them one after the other. 
Th1.' control unit even controls the flow of 
dnta from input devices to memory and from 
memory to output devlces. 

(ii) Registers 

NOT E 

r J 

. ( ash ing machines, Modern days' smart machines e.g., w 
·th embedded CPU s. In microwave oven etc .) also come w1 h CPU as fact these embedded CPU s are more than t e . d ' . . M RAM and other requi re these also contain little RO • 

b dd d · nst ructions. These circuitry containing some em e e I 
d embedded CPU s with accompanying memory an 

embedded instructions are called microcontrollers . 

RegiSters or processor registers are small units of data holding places. The CPU uses regi5t~rs t? te~porarily hold some important processing-information during the time the proc~sst~g _ is takmg place. CPU may store some part data or some memory address or some instruction m its processor registers . 

l .2 .5 The Memory lMain Memory/Primary Memory) 
-:me memory of a computer is more like a predefined working place, where it temporarily keeps inform ation and data to facilitate its performance. Each memory location has a unique memory address. When the task is performed, it clears its memory and memory space is then available for the next task to be performed. When the power is switched off, everything stored in the memory gets erased and cannot be recalled, i.e. , primary memory is volatile in nature . The memory of a computer can be thought of as 'cells'. Each of these cells is fu rther broken down into smaller parts known as bits (see Fig.1.3). A bit means a binary digit i.e., either O or 1. A number of bits together are used to store data instructions by their combination . 

..... .. ... ..... .. .. .... . ~ Bit 

(·_J o 1 1 1 o I o \ o \ 1 \ 1 \ o L> ~:~~ ~ 
I... .. ....... \ ········· ·········• .. ... , . .... ···· ··· .. 

I I 
Figure 1.3 Memory cells . 

NOTE 

The memory of computer is 
often called main memory or 
primary memory or internal 
memory. 

A bit is an elementary unit of the memory. Eight bits together form a byte. 
One byte is the smallest unit which can represent a data item or a character. Other units of memory are KB, MB, GB, TB etc. 
Every higher memory unit is equal to 210 

of its lower unit. 
Following Table 1.1 lists various memory units used . 

T able 1.1 Units of Computer Memory Measurements 

Short Name 
I Full Name Unit Unit 

I 

1 Bit Bil Bina ry Digit 210 i.e., 1024 GB '. 

1 Byte Byte 210 i.e., 1024 TB 8 Bits 
' 

Kilo Byte 21n i.e. , 1024 PB 210 i. e., 1024 Bytes 1 KB 

Mega Byte 210 i.e., 1024 EB 210 i.e., 1024 KB 1 MB 

, Giga Byte 2t0 i.e ., 1024 ZB 2111 i.e., 1024 MB 1 GB 
\ 

BYTE OR N I BBL E 

" A group of 8 bits is called a 
byte and a group of 4 bits is 
called a nibble. 

Short Name Full Name 
I TB Terra Byte 
1 T'B \ Peta By te 

I 

I EB 1 Exa Byte 
I 

1 ZB I Zetta Byte 
I 

1 YB 1 Yotta Byte 
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CTl(E c • 
.) - Xi Since compu ter's mJin nwmory (p ri mary memory) is tempora ry (volati le) sn 3 - , · - :i i , secondary r Lu : ls ncc- 1.. c- 1.. l L) storL' d ,1 t.:1 .rnd informa tion perma nently fo r la ter use S memory -e , J • • - . • • ome most c s rnnua1\ sh)1-.1gc tnL'd 1,1 MC the hc1rd d1sk, CD-RWs, fl ash drive etc The s d 0mrnon 1 . · econ ary 1.. c, ·1ccs ,1rc ,1h,l) "nnwn .is storage devices. memory 

1.2. SA Pa rts of Main Memory/ Primary Memory 
In the r,md om-access memory (RAM), the memory cells can be accessed fo r • f . . . . . in orrnati tr ,rnster trom any desired random location. That 1s, the p rocess of locating a word ;n °n 

u, memory . the same and requires an equal amoun t of memory, thus the name "random access" y 15 

. ou ca read as well as write in RAM. n 
The main d rawback of RAM memory is that it is a vola ti le memory. That is, when the . 

power goes off, the contents of RAM get erased. 

Read O nly Memory (ROM) 

As the name im plies, a read-only memory (ROM) is a memory uni t that performs the read 
operation only; it does not have a write capabili ty. This implies that the binary information 
stored in a ROM is made permanent during the hardware production of the un it and cannot be 
altered by writing different words into it (hence non-vola tile). Whereas a RAM is a general­
purpose device whose contents can be altered during the computational process, a ROM is 
restricted to reading words that are permanently stored within the unit. ROMs are used fo r 
applications in which it is known that the information never needs to be altered, for example, a 
monitor program controlling a machine. These, however, are slower than RAM. 

l .2.6 Cache Memory 

Pronounced as cash, the cache memonJ is a special high-speed storage mechanism. It can be 
either a reserved section of main memory or an independent high-speed storage device or even 
on CPU chip. Whenever some data is required, the CPU fi rst looks in the cache, if it is there or 
not. If the data is found in cache, CPU does not access main memory and hence the process 
becomes very fast. If the required data is not found in cache, CAc H E M EMO RY 
CPU reads it from main memory and loads it in cache. 
When data is found in the cache, it is called a cache hit, and the 
effectiveness of a cache is judged by its hit rate. 95% of the time 
the processor is working, it is accessing information from cache. 

l .2. 7 The Storage Unit (Secondary Memory) 

" The Cache Memory is a high 
speed memory ava ilable inside 
CPU in order to speed up access 
to data and instructions stored 
in RA M memory. ,, 

Computers need to store and retri eve data for processing. Since primary memory has a limited 
storage capacity and is not permanent, secondary storage devices are used to store large 
amount of data permanently. There are various types of secondary devices available these days. 
Let us now talk about some most common storage devices. 

l. Hord Disks 
The hard di sk memori es s tore information on one or more ci rcular platters (or disks) which are 
con tinu all y spinnin g. These rotating di sks are coa ted with a magnehc material and stacke_d 
,vith space between them. lnform.it·ion is recorded on the surface of rotahng disks by magnehc 
head s as tiny magneti c spots. 
The hard di sks of today have storage capaci ty measured in giga bytes and terra bytes. 



7 Cl,opte, I (. O,\ \PUTL R '.N, HM 

2 · Com poet Disls lCDs) and DVDs 
_ . Tl , , • ~ . . . •t , informat ion. fhc CDs d f C 

11.: 1.1.m1p,Kt disks or CDs an~ opl1cal rned1a, which use lase rs to s ore rt' l,, ti\'dy clw .. ,p ,md have a storage capacity of upto 700 Mb. D\ 'O · · 
d. b t ·s able to hold about 

· 1~ ,m opl1cal storage device that looks the same as a compact · isc u 1 l -
b t 20 times as fa st as a 

'.:I tinws Js much information and transfer it to the computer a ou ' ~D-ROM . A DVD, also called a Super Density disk (SD), can hold upto 17 gigabytes of data or tnu r hours of movies on a side. 

3 • Portable Flash Memory 

Portable fl ash memories are also popularly known as pen drives. A fl ash drive is a small, ultra-portable storage device with a 'solid state' mem~ry i.e., it has no moving parts unlike magnetic storage devices, nor d_oe~ it m ake use of lasers - unlike optical drives. Instead, it works in a Similar way to RAM. The key difference is that data is retained in Flash ~emory even when the power is switched off. They are now fairly mexpensive, costing from~ 250/- upwards. Typical sizes range from 4 GB u p to 128 GB and beyond . 

4. Sol id-State Drive (SSD) 

SSD HOD A solid-state drive is a new generation of storage device used nowadays in place of hard-d isks. Unlike mechanical hard disks, SSDs use flash-based memory, which is significantly faster than older hard-disk storage technologies and have RAM like working mechanism. Thus, use of SSDs makes computers significantly faster. 

~ -1 
5. Blu Ray Disk 
Blu-ray Disc (also known as Blu-ray or BO) is an optical disc storage media format. Its main uses are high-definition video and data storage. The disc has the same dimensions as a standard DVD or CD. While current optical disc technologies such as DVD, DVD ± R, DVD± RW, and DVD-RAM rely on a red laser to read and write data, the new format uses a blue-violet laser instead, hence the name Blu-ray. The benefit of using a blue-violet laser (405 nm ) is that it has a shorter wavelength than a red laser (650 nm), which makes it 
possible to focu s the laser spot with even greater precision. 

1. (i) Storage of 1 KB means the 
_ __ number of bytes : 

(ii) One Megabyte is equivalent to 
___ bytes. 

2. What are the functional components of 
a digital computer ? 

3. What are the components of CPU ? 
What is its role ? What is the function 
of control unit of CPU ? 

4. What role does the input unit play in a 
computer ? 

5. What is the function of ALU ? 
6. W11at role does the output unit play in 

a computer ? 
7. Whal is the fu nction of main memory ? 

What are the measuring units of memory ? 
8. What are different types of ROM ? 
9. Name some fast storage devices . 

Which storage device is considered a 10. 
' ? portable device • 

This allows data to be packed more 
tightly and stored in less space, so it' s 
possible to fit more data on the disc even 
thouo-h it's the same size as a CD/DVD. 0 
Blu Ray disks of today are capable of 
storing upto 128 GB of data. 

NOTE 

0 
The storage devices are al so called the secondary 
memory, the auxiliary memory, or the externa l memory. 



8 

Evolution of Computers 
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C'o!l'/'1Jl111u n1•1r,co ADI\CUS 

l:J Addition and Subtraction 1642 
@ Multiplical1on and Division through 

repeated addition/subtraction 
0 By Blaise Pascal 

Computing Device : Pascaline 

1890 
0 Mechanical tabulating machine 
l!l Tabulated census data 
0 Used punched cards 
0 By Herman Hollerith 

Computing Devices : Census Tabulator 

1st Generation Computers (1940-1956) 
GJ Big and clumsy computers 
@ Electric failure, Lot of heat 
rn Stored program concept 
@ Machine language 

Computing Devices : ENIAC, EDVAC, 
EDSAC, UNIVAC-I 

2nd gen. computers 
used Transistors 

3rd Generation Computers (1964-1971) 
GJ Computers smaller, faster and more reliable 
@ Lower power consumption 
GI High-level languages 
l!l Storage upto 100 Mega Bytes 

Computing Devices : IBM-360 series, 
ICL-1900 series, CDC-1700 

• a ' "1,1 

4th gen. computers -
used Microprocessors 

5th Generation Com puters (PRlSl NT nnd Beyond) m Parallel-processing 
GJ Superconductors 

Computing Devices : Al devices and Robotic Devices 

1614 
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l!l Specially con•,truclod b l!l By John Nap,or oard w11h moving 'Ods 
Computmg Device . Napier Bones 

1834 
0 Mechanical calculator 
@ Input, process, output, storage 
0 By Charles Babbage 

Computing Device : Analytical Engine 

1937 
0 Programmable machine 
0 Used algorithm 
8 Program input through punched cards 
0 By : Allan Turing 

Computing Devices : Turing Machine 

~ 1'~ ~~,.., 1st gen. computers 
used Vacuum Tubes 

2nd Gener_ation Computers (1956-1963) 
0 Transistors replaced vaccum tubes 
0 Smaller in size 
0 Lesser heat 
0 Lower electricity consumption 
0 Machine language, assembly language Computing Devices : IBM 1400, 7000 Senes, 

Control Data 3600 

R 3rd gen. computers Ill used Integrated Circuits 

Xi 

4th Generation Computers (1911-PRESENT) 0 Large and Very Large Integrated circuits, (LSI & VLSI) 
0 Portable computers 
r-1 High storage copoc,ty (up to Tera Bytes) 
ltl Progrnmrnlng In High Level Languages 

Comput11 1g Oev,c-es : Pentium. Power PC, 
AMO , Apple Macintosh 

t 5th gen. computers 
used Artificial Intelligence 
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1 .'2 .8 The System Bus 
TI1 ' ·t, b . . , ,d f connecting cables and that 

'- :-.vs UY1 u~ (lW lhL· bu ~) 1s ,m clcclrornc palhwi1y cum posc O 
. . 

- ) , t 1 · . 
b · data and instructmns 

u nnu. ~ l 1l' m,1.1 1..)r cornp0nent,; of a computer system. TI,rough system us, c .we p .1 ,~1..'d ,l llh)ng the computer system components. ,:'\ nw d,1l .1 c,urying part of system bus is called data bus . .;\ The control instruction carrying part of system bus is called control bus. ¢) The memory address carry ing part of system bus is called Address bus. ¢) A s~parate type of bus called I/0 Bus connects the Input, Output and other external 
devices to the system . 

Microprocessor Evolution 

An integrated circuit (lC). . . . . . . . . 

. 
1 1 

. is a small electromc circuit made out of a semiconductor matenal. 1t is a circuit on a 
smg e cup. IC got creat d · 

· l 

h' Ch' e as engineers were able to stuff a number of transistors and logic gates on sing e 
c 1P· ips started with SSl ( ll l · • 

· h' 

. . sma sea e integration) where about 10 transistors were stuffed on a single c 1p 
to create circuits and ·th . 
b 

. . wi time, they have evolved to be so dense that now modern day chips are able to stuff 
a out a million transist · 1 . 

. 
tl f II 

. ors on a smg e chip (Ultra Large Scale Integration - ULSI), as you can see yourself m 
1e o owmg table And th' · • . . . . . 

. · is is one ma1or contnbuung reason toward the reducing size of computers Wlth 
increased computing power. 

Name Significance Year Transistors number SSI small-scale integration 1964 1 to 10 MSI medium-scale integration 1968 10 to 500 LSI large-scale integration 1971 500 to 20,000 VLSI very large-scale integration 1980 20,000 to 1,000,000 ULSI ultra-large-scale integration 1984 1,000,000 and more 

1.3 Computer Systems and Data 
Computer Systems may also be termed as data processors as they receive the input data, 
process it and then produce desired results. Let us learn how raw data, input data and processed data is captured, stored and retrieved. 

(a) Doto Captu ring 
D ata capturing means inputting data to convert it into digital fo rm so th at it is u sable to computer. The task of data capturing is performed by the Input unit, i.e. , the input devices._ For example, keyboard captures textual data, mouse captures pointer posi tion, barcode readers capture the data stored in bar code_s, sensors also capture data by sensing the changes m temperatures, movements, disturbances in normal flow etc. As types of data vary, so do data capturing devices. 

D ATA C APTURI NG 

" Data Capturing means 
inputting data to convert it into 
digital form so that it is usable to 
computer. 
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(b) Data Storage 

INFORMATI CS PRAq 
· ICES .<i 

The captured dnt 1. -
_ t •

1 m,1y or processed 1mrnedic1 lely or may be t> torcd fo r procc~s· 
t11ne. For thi , p . , · , . . · ing at a lat 

~ u, post:, /.{ ., to store the captured data, d1g1tal storage devices arc used er 
you hJve al re.id_v reJd abou t in the storage devices section . 'wh,rh 

T\\'o issues J I\' relJ ted to data storage: 

(i) ddtil is generated at very high rates 

(ii ) d ata keeps on increasing with time and after sometime, you need more sto rage spac, 
hand le this. r lo 

To solve these issues · 
I 

¢) high speed digital storage devices are used these days. 

¢) storage devices are upgraded periodically, both storage capacity \.vise as well as 

technology wise. 

For these reasons, la rge organisations1 these days employ data servers, which are computers 

with larger and faster, dedicated storage. 

While upgrading to newer technology or higher capacities, you may sometimes decide to 

discard your old system or old storage devices. That is, these may become e-waste. You will 

then need to be careful while discarding them. 

Important Concern of Discarding Old Storage Devices 

While discarding e-waste, you should be careful about the da ta stored in discarded storage 

devices. It is very important that you delete everything stored in them manually, permanently, 

be it your computer systems' hard disc, laptop's disk, 

smartphone' s memory disks, digital camera's storage and so 

forth. Just deleting the digital data is not enough, someone 

can still undelete it. So, take care to format it or delete it using 

proper tools that shred the data in a form which can never be 

undeleted or unformatted later. 

(c) Data Retrieval 

Data Retrieval refers to the process of obtaining stored 

data from a storage device and making it available to the 

CPU. 

Tn data retrieval, the access times are dependent on the 

storage devices. Faster the storage device, lesser are the access 

times. The access time refers to the time taken to retrieve data 

f ram a storage device. 

Faster access times mean the faster is the data processing. 

Modern day SSDs (Solid State Drives ) have fa ster access times 

than hard disks. 

1. These cost really high and thus are used by mainly la rge organisations. 

NOTE 

Use proper tools to delete or 

shred data before disposing off 

any old or faulty storage device. 

DATA RETRI EVAL 

" Data Retrieval refers to the 

process of obtaining stored data 

from a storage device and 

making it available to the CPU. 

" 
ACCESS TIME 

" The Access Time refers to 

the time taken to retrieve data 

from a storage device. 
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1.4 Software 

.\ cumpull' r Sy stem consists of hard ware and software for its proper fun ctioni ng. 
l l,irdH-.i,c rep resents the I · I d 'bl 

p 1ys1ca an tang1 e ( Om.nonen ts of thn l ' h 
r - ~ compu er 1.e ., t e components that can 

bt> '>l'~n and touched . Inpu t devices, ou tput· devices, CPU, 
hard d1"k prin ter t 
_ · ' e c. are examples of computer hardware. 

'.:.>ofl,m rc repres t th 
· . en s e set of programs that govern the 

operation of a compu ter system and make the hardware 
run. Software can be classified broadly into two categories. 

l. System Software 

l .4. l System Software 
2. Application Software 

N O TE 

Role or Importance of ~oftw are lies 
with the fa ct that a software play~ a key 

ro le of a mediator between the u~er 

and the com puter hardw are. In the 

absence of software, a user essentially 

ca n' t perform any ta~k on a computer. 

In short, software makes the hardware 

usable . 

The software that co t l · · d · 
. . . n ro s mtemal computer operations (viz . reading data from inpu t ev1ces, 

transnuttmg processed infonnation to the output devices, checking system components, converting 
data/m

s
tmctions to computer understandable form etc.) is known as system software. 

The system software is fu rther classified into fo llowing subcategories : 

(i) Operating System (ii) Language Processors SYSTE M SO FTWAR E 

(ii i ) System Utilities (iv) Device Drivers " 
The software that cont rols 

Let u s talk about these one by one. 

1.4 . l A Operating System 

internal computer operations is 

ca lled System Software . 

The p rimary goal of an operating system is to make the computer system convenien t to use and 
secondary goal is to use computer hardware in an efficient manner. An operating system is an 
im portant component of a computer system which controls all other components of the 
computer system. 

Major componen ts of a computer system are : 

1. The Hard w are 

2. The O perating System 

3. The Application program rou tines (compiler, language 
processors, device d rivers, utility programs) 

4. The H uman w are (users) 

0PERATI N G SYSTE M 

" An Operating System is a 

program which acts as an 

interface between a user and 

the hardware {i.e., all compu ter 

resources) . 

. h b . uting resources, the application program routines define the 
where hardware proVIdes t e as1c compd t l e the computing problems of the users and the 

• h · l th resources are use o so v . 
ways m w IC 1 ese . the use of the hardware among the vanous Operating System controls and coordinates 

applica tion p rograms for the various users. 

An o perating system's major role is to execute a prog~am. to cater to varied type of 
. es of o erating systems available to~ay . 0~ 

There a re d1ffe ren t typ . p OS Mult iuser OS, T11ne sharing OS, Real f ll 11c , 
h . Smgle user , requi rem en ts . T ese are · 

Multiprocessing OS, Distributed OS etc. . ,{'., w· dows Linux, MacOS, Android OS etc . 
. Mi croso1t, 111 ' Examples of Operating Systems are . 
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INF OPtv1ATI(' 
1. 4. 1 B Longua p ) Pi;,Ac1 ,, f , 

ge rocessors - J , , 

A langu age p rocesso r is a spc ,; I I ' , r 
in to an objec t codl' ) . .,· . l ,1 } 1x o ,1 compute r so fl warl' that c .111 tranc, lc1 te th 

( , m,1c 1111 e n >d t' I k•re y > ·I Id k < l' '>our 

or obiecl code. . , u s iou now I he m,•aning of lhe lerrn ,, ' Od,, 

s so11rcc 
~ A 

~ 
¢/ source code refpr . t th 

. . - s 
O 

L' program-code wri tten by a /Jrogra . . 
pr og rc1 111 111 111g language (I-ILL) sucl1 as . C J C mmcr ,n a high I 

111 , ava, ++ etc. evl'I 
¢) An object code ref t d . 

ers o a co e usually m machine language or binar c d 

that computer can understand easily and run on hardware. y o e, a lang"ag, 

So, vou can safely say tl t 1 
. 1a anguage processors are software that convert source codes· t . 

codes. There are th ,. t f 1 . in o ob1ect 

. ec ypes o anguage p rocessors : asse111b!er, compiler and in terpreter. 

(,) Assembler. This language processor converts the program written in assembly Jan u 

mto machine language. g age 

(ii) I 
. nterpreter. An . in terpreter is a type of system software that transla tes and execuie, 

ms tru chons wntten m a computer program IiJ1e-by-line, unit by uni t etc. 

(iii) Compiler. A Compiler is another type of system software that translates and exea,~
5 

instructions written in a compu ter program in one go. 

The translated machine code runs fast (faster execution time) as now compu ter does not require 

any type of conversion to run it ; unlike source code which requi res conversion into 

object/machine code before it can be execu ted . 

1.4. l C System Utilities 

Utility software are those helpful programs that ensure the smooth functioning of the 

computer. Utilities are meant to assist your computer. Some u til! ties help you back-up data, 

some help remove outdated files or recover data that has been accidentally erased. Some make 

it easier to find and arrange the information you need. And UT! LIT/ ES 

some help you avoid virus attacks or dean viruses, if any._ In " those 

h k Utilities are 
other words, the utility programs perform ouse eepmg application programs that assist 

functions. the computer by performing 

It · established truth that everything comes with certain housekeeping functions like 

IS an t· t · t backing up disk or scanning I 
Pros and cons. Softwares also are not an excep wn o I . arranging 

bl d clea ning viruses or 
Utilities bridge the gaps by helping to solve the pro ems an information etc. 

maximize your computer's potential. 

Some commonly used utility software are : . . ,· s 

f . rotect a computer sys tem tram compu ter-\ m1. 

¢) Antivirus Software. These so twa1 e p Antivims, Q,uck Hl'ol A11ti,•1m.,. 

attack. Some popular anti-virus software are Norton 

k A t' ·rus McAfee Antivirus etc. 
Kaspers y n !Vt ' 'J' . k l'k b mu,e ,earclr arrange, 

I Tl software hel p you m tas s ' e , - ' - ' . 
¢) File Management Too s. ,ese 'o I tool is by defo ult avai lable to you in 

find information, quick preview e tc. W~e dsuc : Explorer. Some other such popular file 
· tern known as m ow t 

Windo ws operating sys ' . I , Director,, Opus, Google Desktop e c. 
I . Total Commam e,, :; f 'I an 

m anagement too s arr . . . . of fi les. Large i es Cc 

c . . . . 7. facd,ta tcs comp1ess1on . 

¢) Compression Tools. This utrl,ty P' og1 ~m, ' ~ When needed, these compressed files ca~ 

be compressed so tha t the~ tak~ l~ss ;71 t1gc ~~~~e popular file compression tools are . 

be exploded back to_ their ong1na orm. 

WinRAR, 7-Zip, Pet1Z1p etc. 
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CO\\l' UTFR ~-'IS TL ._,, 

~) Disk M.rnagemcnt 1- 1 1 . ,J t() r df 1Lil' n tlv oo 1, . ,. \ .., t lw 1,,1nw "u g)',l' '- 1.., , lht ", t' ltH 1 ·, ;-i i ( · U'-> l , 
mandg11w !1t , 1 · 1 M l f1 hr ·'-.l'. LU<> l" MC' 

C"I L ' ' l.m u l'- "" ,11 ,1:-. lu h,wc in n \',1...,l'J pvrlo rrn ,1nn ·. 1 u c, t i · 

nm ,·,h.i.1\ , irl111,·11 ' 11 1 u1-x'r,1l11 1M ..., \''> k n1 :-, . 

C. \ )mn h,n di , !.. 1 ) · . n.rn ,1 gL'menl lool s J1-e b n l:' f ly bt: in~ d i-,cu-,,L'd he low : 
~,) /),,k 1...~, . I T I Tl . f u 111 11' 00 • 1r Disk ClcJ nu p uti lity J llow'> yuu lo frl'( ' your compute r rom 

ll.' rnnnr "1·,, d -. r <I _ Jn un.neces~ary ti les. 

(II ) Di:-k D!!frngnicntcr. This utilities prog ram attempts Lu mini mi¼: the fragmenta ti on 
on you r disk. 

(i ii) Bnck11p Ut ility TI · ·1· · k · 11s ut1 1ty program facilita tes the backing-u p of d isk. 8ac -u p 
;eans duplicating the disk information (fi le/folders/d ri ves) so tha t in case of anv 

a~nage or data-loss, this backed up da ta may be used . The backed up data may b~ 
restored when need d . . . e 1.e., 1t your original files are da ma ged or lost. 

Device Drivers 

Device drivers or sim l D . 
operating sys te d t ~

1
_Y n vers are programs or fi les that contain sets of instructions fo r the 

m e a1 mg how b t t . . . . on your system h . es O operate or dnve a certa in ha rdware device. Each dev ice 
as its own specT d • y . . . modem etc are f 1 _1c n ver. our audio device, video device, scanner, cam era, 

· some o the ha d r ware components that require drivers. 
When you add a new d • 
system kn ev1ce to your computer, the operating 
. may n ~t ow what to do with it. However, when ou 
install the device driver software, the operating system knoyws 
exactl h t · · Y_ w a it is and, more importantly, it understands how 
to use 1t. 

l .4 .2 Appli cation Software 

DE V I CE D RIV ERS 

" Device Drivers are the 
programs th at store instructions 
to drive and use different 
hardware devices. 

This typ e ~f software pe~tains to one specific application. For instance, a software that can 
pe rform ra ilway reservation functions cannot prepare result 
for a school. AP PLICAT IO N SOFTWAR E 

These are the programs w ritten by programmers to enable 
compu ter to perform a specific task such as processing words, 
inven tory control, handling calculations and figures, medical 
accounting, financial accounting, result preparation, railway 
reservation, billing etc. 

" An Applica t ion Software is 
the set of programs necessa ry to 

carry out operations fo r a 
specified appl icat ion . 

Application softw are can further be divided into following two sub-categories : 

(a) General purpose software (b) Customised software 

l .4 .2A Genera l Purpose Software 
OnJy sys tem software does not suffice for efficient use of computers because the system 
softwa re exi sts mostly for the benefit of the computer. Other programs i.l'., the applica tion 
softwa re are required to make the computer useful for people. Application so~ware has been 
w ri tten to do a lmost eve ry task imaginable, from word processing to Sl.'lecti ng a college to attend . 

As applica tions m ay be numerous (from l/10 11 sn11 ds to 111'. ll iu11~ of t/1 em) ,_ it is not feasible to design 
software for each one of them . Ra ther some general so ttwarc .:ire designed that may be used by 
ind ividual users in the manner it suits their needs and requirements. Such general-applica tion 

software are known as packages. 
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11/lrJ/IJ,Vw, 
- , l'P1r l1r t' Som(:' major and mo •t . · , 

s common cc1 tq~orw.., of g(•ncral appl ic ation ft 
( ) W \o ware (pack , • orJ Processing ~ofl wan•, ,·.g. , MS-Word, Open OffiCI• Wril,•r "le. •r,e,1 ,,,,. 

(t i) Spreadshc.'ets, e.s., MS-r xc<'I, 011e11 0 ffhl' Cal< <· le. 

(ii1) IJa ltiba',(' Mc1 n;igemenl Sy..,tem~, c•.g, MS Acu•s,,, MySQJ, <'le. N OT E ~ 
(/, ') Dc~k l~p Publi shing Software, e.,11. , Adoh

1
• /nlJl'' t·u .. 

1
, 

, . , ., "' " 1~ hard copy rt•lr- , Quarkl.r1m•o.; ~ l'tc. r, ti) " 

or Phy~1c,:1I rvpy or d Pr11: ,~ (i• ) C ra ph ic, , mu !ti med ia, and p resentation applica tion,, wh,r,. • ,oh copy ,.,,,;,,::;','"' 
<' -X-, Co rel Draw, Pho loshop, Power P oin J etc. " 0"•d ' ''Pi ,,r th, d<x,,.,.,> 

·) W b b a :.torage de:vic.r! ', ( ui e rowsers, e.g., Google Chrome, Mozilla Firefox, Safari etc. 

Us ing these genera/ purpose software, you can store your data either in softcop f 
hardcopy form . Y 0rrn rJr ,r 

l .4 .28 C ustomised Software Cusrm,11srn soFrw'- Pc 

" Customised Software ., r..,ff1 
Customised Software refers to special ly developed software, 
which is created by software programmers for an indi vidual or 
business for the tasks specific to their needs. For example, if a 

to specially developed soft .... 
"•'E which IS created by cn4.. ' 

....,, 1wir, 
programmers for the t.;~ 

specific to the needs of a spec.I" 
business or application. 

boutique owner gets written a software to keep track of orders, 
deliveries and payments, then it will be a customised software. 

A/though there are standard business software available in market, yet some companies prefei 
getting customized (tailor-made) software as per their specific req uiremen ts. However, such 
softwares cannot be directly insta lled at any other user's workplace as the requirements of the 
other users may differ from the original user and the software may not fit in the requirements of the new user. 

1.4.3 Proprietary and Free and Open Source Software 

You should also know the categories of software based on their licensing and freedom to use. 
You should know whal proprietary software, free software, freeware, open sou rce software 
(OSS) and free and open source software (FOSS/FLOSS) mean. 

1. OSS and FLOSS 

OSS refers to open source software, which refers to software whos_e ~ou ~ce code is available to 
t d ·t can be modified and redistributed withou t any limitation. An OSS may com~ cus omers an 1 h · ti me ot 

free of cos t or with a payment of nominal charges that its developers may c arge m 1e na 
development, support of software. , Th 

5 ,r, t Free Livre and Open SourCL' Sujhl'llrt . e FLOSS refers to Free Libre and Open Source o;tw_are _or b:th free software as wel l as open source 
term FLOSS is used to refer to a sof~are whd1 ch isd 1· ( Portuguese word) meanfreedum. . d I'b ( Spanish wor ) an ivre a sof-1-ware. Here the wor s I re a f , d manv more. 1 

• . M SQL O enOffice.org so twJ r<: Jn , E I ,fFL 055 are· Linux OS BOSS Lmux, Y ' p xa111p es o1 ~ . , 

2. Proprietary Software fr ·l11 nvailablc Jt!:. use is regulated through 
. . f that is 11either opm 11or ec :1 · • · 1 rmission Proprietary software ts th_c 'O twa re d. fi fon is either forbidden or requ,res specta pe bl 

a license and further distnbul1on and mo t /a , ·cta ry soft ware is normally not avada e. 
by the suppli er or vendor. Sou rce code o propr'. . OS Adobe Premier Pro, other Adobe 

, . Microsoft Windows , Exnmples of proprietary !>oftware arc . . 
f Qui.ck Heal Anti virus and Many more. so tware, 

-
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Th~ t\.·nn frt'noa , · · 
- d h. l 

1\ · . ft ls g~ner.1lly used for software, which is ava ilable free of cost an w JC 1 '
1 

(,, , ::- l..'\.)r, ing and fu rlher distribution, but not modification and whose source code is not "' ,1tl-1bl~ l't~ware h id · s ou not be mistaken for open softwnrc or fo r free sofhvare . l l"\.~Wa~ is distributed in binary fom, (ready to run) \\'ithou t any 1· · ' · icensmg fee. ln some m~t,mces the r · l t t . NOTE . ' ig 1 0 use the sottware is limited lo certam types f f . Freeware and Free Software are two different 
things . Freeware are the software, which permit 
redistribution but not mod1ficat1on (and their source 
code is not available). These packages are not free 
software ; so don't use the word "freeware" to refer 
to free software. 

and · 0 u~er5, or mstance, for private . non-commercial purposes. Freeware is otten used · k - . . m mar etmg situations in order to sell additional products and to gain market ad vantao-es On 1 . . _ o · . e examp e 1s Microsoft [11ternet Explorer, w hich is made available as freeware . 
4. Free Software 

Fre~ Software means the software is freely accessible and can be freely used, changed, improved, copied and distributed by all who wish to do so. And no payments are needed to be made fo r free software. 

LET Us REVISE 

·•· Compucers can deliver performance because of an efficient combination of hardware and software. ❖ Whi le hardware refers ro physical electronic components of a computer, software represent the recorded instruccionslsoftware that govern its operation. 
❖ Computer organization refers ro logical structure of a computer descri.bing their interconnections and work dependency. 
❖ The functional components of a computer include : input unit, CPU, Memory, Storage Unit, Output Unit ❖ The Input unit is responsible for obtaining input from user and converti ng it to digica l form. ❖ The CPU (Central Processing Unit) processes the received input as per a set of instructions and produces outpur. ❖ The CPU has these sub-components : ALU, Control Unit and Registers . 

~2 
1. How can computer software be classified ? 
2. What are the categories of system 

software ? 

What is an operating system ? What is 3. 
its role ? 

4. What is application software ? What are 
the categories of application software ? 

What is utility software ? 5. 
6. What are customized software ? 

❖ The ALU (Ari thmetic o( Logic Unit) is responsible for carrying out arithmetic operations and logic operations (e.g., comparing 1wo 
values). 

❖ The Control Uni t controls or supervises che processing tok/119 
place. 

❖ Registers are small data holding areas within CPU that hold data, instructions and memory address duri ng rite prorcssing. 
❖ Th e main memory or memory holds the data 011d programs for rite 

processing. 
❖ Main memory con ci[her be ROM or RAM. 
❖ ROM is read only memory rhat sr0rcs some prcwrit1cn instrucrions. 
❖ RAM is Random accrss nrcmor"I' 1/wr c cm /JI! r~aJ and writwn and 

is used for manipularing dara during pruccssrng. 
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I ' \ n_th in eti( ~1nd logll' uni t a longwith conlrol · Fi ll in the Blanks un'.t ~)I ·1 comp1.1le r, combined into a single : refers to the logical structure of a unit , l~ ~ '\l)Wn as 

l. computer describing their interconnection.-, and l11
) Cl?nlrnl processing unit dependency. lii) nw 1n ory unit 

2. RAM and ROM are the types of -- memory . tc) l/0 unit 
i's responsible fo r carrying out 3. The (d) opera ting unit 

arithmetic and logic operations . 14
· Word Processor and Desktop 

program are the examples of 
..\- The of the CPU controls or supervises 

Publishing \ · 
the processing taking places. (n) Hardware (b) software 

(c) CPU (d) none of these 
5. The smaJI memory providing units inside the CPU are called the __ _ 15· O pera ting System is an example of 

(n) Application Software 
6. The __ memory is a special high speed memory storing the most recently accessed data. (b) System software 

(c) Utility program (d) none of these 

7. The set of programs necessary to carry out operations/tasks pertaining to a specific application, are called _____ _ 
16

· A disk fragmentor is an example of 8. Software that controls and manages intema l (a) Application Software computer operations is called _____ _ (b) System software 9. Utility programs are a type of _____ _ (c) Utility program (d) none of these : 10. Antivirus software is a type of _____ _ 17. Flash memory and Blu Ray disk are the : 11 . Windows OS is a type of _____ _ examples of 
: 12. __ software gives freedom to use it. (a) Hardware (b) software 

(c) cpu (d) none of these 
\True/False Questions 

18. Flash m emory is a type of ___ memory. 
(n) Primary (b) RAM 
(c) secondary (d) all of these 

19. W hich of the following memory types will \ store the data or information permanently? 
(a) RAM (b) cache 
(c) Flash Memory (d) Hard disk 

20. Which of the following memory types cannot : sto re the data or information permanently ? 

21 

(a) RAM (b) cache 
(c) Flash Memory (d) H ard disk 

Which o f the fo llow ing is available without : 
any payment ? 

1. A computer system consists of both hardware and software. 
2. Hardware is a set of instructions called programs that the computer uses to carry out tasks while Software are all the parts of the computer you can see and touch, also known as peripherals. 
3. The two smaller units of the Processor are CU and ALU . 
4. Main Memory holds data and instructions being processed by the computer and is directly accessible by the CPU. 
5. A cache memory is a type of RAM. 
6. Language processors are a type of application softw are. 
7. Customised softw;-1rc is ,1 1-y pc of system suttwarc. 
8. Frcewc1re and Free Su tt wJn.> arc the same. 
q_ Nu payments C:ll'l' to lw madl' for freewiH<' . 

(a) Freeware 

(c) OSS 

(b) Free software 
(d) FLOSS 

lll The source code is also ;:ivailable wi th Open ·1 bl ~ its • Which o f the followin g makes av a, a e Source Soft wMc. source code ? 
(a) Freeware 

(c) OSS 

(b) Free software 

(d) FLOSS 

·• NOTI : Answers for OTOs are given at the end 
• of the book. 
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S"oh,e 1 p ' I "' t o 11> e ~ s 
IN FO RMATICS po . 

1\1'\CT ICE< 
~ - X1 

3. 

1 . 
S/nf<! fir<' /Josic units cf the to111 Jufer , , . of lhl' u 11 i ts. I . Nnnl( t/11 s11b11 111ts t/1 nt 11/nke up the CPU d . 

' an give the function of SOLUTION Tl , L . 
each . ic )<1 s1c un its of a computer are: 

I . Input un it 
2 . ,., · Centra l Processing Uni t (CPU) ,). Ou t-put Unit 4 M . emory. 

Tlw CPU has two subunits : th I . . . Tl e contrn urut (CU) and the an thmehc logic uni t (ALU) ie contro l unit cont I ti . . . _ ro s ie enhre operation being carried ou t. 
1 he ALU performs the arithmetic and logical operations. 
W !rnt is the fun ction ,r ·· . 7 W7 · J ' O; 111emory . wt are its measuring units ? 
SOLUTION The me t .1 · mory emporan y holds the data and informa tion du ring processing. The smallest unit f · b • . . o memory 1s a yte (8 bits). A byte can store one character in binary fo rm. Other m_easurmg um ts are kilobyte (KB) equal to 1024 (2 10 ) bytes, Megabyte (MB) equal to 1024 KB Gigaby te (GB) equal to 1024 MB and Terabyte (TB) equal to 1024 GB. ' 

Give examples for each of system software and application software. Explain the func tion of each type. 
SOLUTIO N . Examples of system software are: 

(i) Operating system (ii) Language Processor (iii) Application Software 
Examples of Operation System are : Windows 10, Ubuntu Linux, MacOS etc. 
Operating system governs functions of a computer system and acts as interfa ce between the hardware and the user. 
TI1e examples of language processors are : (i) Interpreter (ii) Compiler (iii) Assembler 
An interpreter converts and executes an HLL program into object program line by line whereas a compiler converts an HLL program into object program in one go and once the program is error free, it can be executed later. An assembler converts an assembly language program into object program. 
Examples of application software are : (i) Customised Software (ii) General software. 
TI1e customised software pertains to the requirements of a specific user fo r whom the software has been developed. General software is developed keeping in mind general specifica tions of a problem. 

l. What is the difference between RAM and ROM ? 

,-
.J . 

6. 

SOLUTI O N . RAM refers to random access memory where both read and write operations can take place. But the RAM is a volatile memory ; its contents are lost when power is tu rned off. 
ROM refers to read only memory where only read operation can take place. The ROM is a 
non-volatile memory. 
Bo th RAM and ROM are parts of the primary memory. 
What is Cache memory? Why is it considered crucial for a 111icroprocessar's pc1fom11111 cl' ? . 

C I 
·y is J special high-speed memory that stores the most recently used data U1 So LU r 10N ac 1e memo, " ~ c d d t · I because 

d 
. d t·h e process of instruction execution. A cache can spee up ata re n eva or er to spee up • 

recently used data is like ly lo be used aga in by the compute '.·. . -
. . , 1 . 7 Na111 L' ,1 starn~c dcuicc with Jaster access tune~. What is access time of n stoJnSL i ev1cc . ' . db . ·t to memory is called access . ad d ata from a s torage device an nng I SO LUT ION . The hme taken to re . c c D . (SSDs) ha ve fas ter access times. ti111e. The fla sh memories o r Solid State nves 
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I. \Vlrn t r~ Data 1·a,,tmi11 ~ ? 
· . . . d . ca t1..1rU1 '1. 11 j ., d one by SOLUTION. Obl,1inin~ data ~md converting il into digital lorl\1 1~ cJllcd a la P b th1..' mput dl'v ic1..•s. 

\ \'lr,1/ r~ data rl'lricv11/ ? W/1ic/1 nspt'ct of data re trieval affects the system performan ce ? 
• I Acce~s lime of the 

S()LUTION. Obtaining captu red data from storage device is called data retneva · · ~h,r.,~'-' d t>vice affects the performance of a computer system, in data retrieval. 
1 \ Jwt nre various ca tegories of software ? 
SO LUTION . There are broadly two categories of software : 
1· SyStem Software. This type of software controls internal computer operations. The sy5tcm software can further be classified in tliese categories : 

(i) Operating System an interface between a user and the hardware. 
(ii) Language Processor responsible for converting an HLL code into machine code . 

(iii) System Utilit ies carry out housekeeping functions for a computer. 
(iv) Device Drivers store instructions to drive and use different hardware devices. 2· Application Software. An application software is the set of programs necessary to carry out operations for a specified application. 

10. What is the difference between an interpreter and a compiler ? 
SOLUTION. An interpreter converts an HLL program into machine language line by line and simultaneously executes the converted line. If an error occurs in a line, the line is d isplayed and interpreter does not proceed unless the error is rectified. 
A compiler converts an HLL program in machine language in one go. lf there are errors in the program, it gives the error list along with the line numbers. Once the errors are removed, error-free object code is made available and after this compiler is no more needed in the memory. 

11. What is application software ? Why is it required ? 

12. 

13. 

SOLUTION. Application software is a software that pertains to one application. 
Application software is required because system software cannot carry out the routine jobs performed by the user which application software can easily do. 
To perform various kinds of activities, the application software comes in various categories : (i) General purpose software (ii) Customised Software 
Five statements about interpreters and compilers are given below. Study each statement and determine wliicli of them hold true for a compiler or for an interpreter. 

(i) takes one statement at a time and executes it. 
(ii) generates an error report at the en~ of translation of the whole program. 
(iii) stops the tra nslation process as soon as the first error is encoun tered. 
(iv) slows speed of execu tion of program loops. 
(v) translates the entire program in one go. 

SOLUTION . Interpreter: (i), (iii), (iv); Compiler: (ii), ('11). 
Describe the terms free software and open source softwart'. 

,{ , · the softw are free of cost which can be copied, modi fied and redistributed 
SOLUTION. Free so;twa1 e 1s ' ' . . d is not available. Open sourn-' software, on the otherhand, 1s the 

s well but whose source co e ' . . . . . . a d · ailable and which can be copied, modified and red1stnbuted as software whose source co e is av ' t be charges payable for open source software. well. There may or may no 
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\ Vnte Ollt' adrn11 /11 ', ,· . 1·. I (0 _ 8t 1...1' 
0 11

< 1 ,~n, i 'll ll f//SI' o pc11 So11m: :.of/ware 0Vl.'r /Jruprielary softwnrl.'. 

~ci u nu"· Advantage of open sou rer software over proprietary software is lhal 

X1 

sottwarl' o n t,, ..i ·t·· i d" , ' open so ' c m oui 1L'l ,icco r mg lo one s needs as source code is availab le. llrc~ 

Disadvantage of open source software ove r proprietary software is that proprieta r 
5 

pm\·idc good customer support as well user friend ly in terface which is a major drawb y k oft warp 
~l)l l\\' ,H L'. ac of o~ n 

\\"rile ('X11111p /es of 011e Proprietary and one Open Source Software. 

SOLUTION . Open source sof tware: Li nux ; Proprietary sof tware: Microsoft Windows 10. 

Name 011e oprn soura Indian operating system. 

SO LUTION . BOSS Linux. 

q uidelines to NCERT Qu estion s [NCERT Chapter l ] 

1. ,\'a111e the software requ ired to 111ake a colllpu ter f u12ctio11al. Write down its huo pri111ary services. 

Ans. Operating System. Two of its p rimary services are : managing CPU and managing primary 
memory. 

2. 'v\7zat is the need of RAM ? How does it differ from ROM ? 

Ans. The RAM is needed for the smooth running of a computer's operations as it provides memorv 
for reading as well writing; its contents can be modified as and when required . ROM, on the oth~r 
hand, stores some instructions which are permanent. ROM cannot be wri tten onto. One can only 
read instructions from ROM. 

Thus RAM along with ROM, is required for the smooth functioning of a computer system. 

3. ~\1wt is the need for secondary memory ? 

Ans. The primary memory holds the data and instructions only during processing and after that, it 
gets erased. One cannot store data and instructions permanently on RAM. 

To permanently store data and instructions, the secondary memory is required . 

4. Orme tl,e block diagram of a computer syste111 . Briefly write about the f1111c tio11a/ity of l.'ach co111po11c11/. 

Ans. Refer to section 1.2 on page 2. 

s. D1/fen:ntiafe between proprietary software nnd freeware softwan:. Nn111 e two software of eac/1 type. 

Ans. Proprietary software is software that is owned by an individual or a company. It comes with a 
licens e for its use, and its source code is almost always kept secret. 

freeware is software, most often proprietary, that is distributed at no moneta ry cos t to the end user. 
However, its source code is not available and it comes with a license too. 

6. 'hntinll 0 111; /1rowsers used fo r browsing the l11 fernct. 

Ans. Ch rome, Safari, Firefox. 

7. ''(II/It 1111' i111111/ /(l/l l///l f rl ,•71/(c 1/St'd to do tl,c /tJ//()11'i11s : 

(n) To output audio (/1 ) To enter /cx/1111/ dnla (c) To 111okl' hard copy of n tl'x t Jilt! 
(d) To display the dn tn!i11fon11alin11 ((') To enter 1111dio-/J(l.s1'd co1111 11n111/ 
' fi -r b ·1 i 30 t / ( ,; T1 n,si, / n 11i, 11nl/1;- i1111 mircd i11di,•id11nl in e11 tai11 1( d11 t11 (; I 1 0 I ll l I/I OI C 5 ,\ l , - · . , 

Ans. (a) s peaker (/;) key board (c) printer (d) monitor (e) MIC 

. (f) 3D printe r (g) Braille Keyboa rd 
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8. I "f'l/t/J//(1/j /1/11 'ft/1//1//1, ~ /floJ/J If (//1 (tJ// 1),l ' /IJ,' fl /I, o,l/ i': 

( 11) <.. 'o rnpi lt•r (11) \ -.,l•r11b ll'r 

Ans. (,1) :-\ ..., ll'm ~nfl w,,n' ({,) sy~l<•m -;o ! t w,irc 

(c) Ubuntu (r/J Texl ed itor 

(c ) sr, lem ~o/lwJrL' (rl) progrJm ming tnol 

9. I.. II • ' /Jl/ • 

\• ) 2 :-.rn (/J) 3.7 GB (c) 1.2 TB 

Ans. ( 1) 2 :\ll3 =2 x 1024 Bytes (/J) J .7 GB = 3.7 x 1024 x 1024 Bytes 

(() 1.2 TB cc 1.2 x 1024 /4 1024 x 1024 13yles 
10. ... ' ' ~ll 1 nt11 lhrrnh nwolvctl 11'1, 11 u ,. //,m,11 rm •rJ t/ L'iectra111( gads, Is /Ital nrc 11011 J 1111ct io,r,i / ' 

Ans. While discard ing electroni c gadgets, i f we have not ta.ken ca re of deleting the st0 red d a ta 
permanently by proper tools, then such data may be undeleted and misused. 

11. 1 

\ le d, 1 11 Ili c f t/ /11' of 111t' 11 10ry 11 11rded lo clo tlw following : 

(n) To store data permane11lly (b) To execu fe the program 

(c) To store the instructions which cannot be oven.vrilten . 

Ans. (a) second ary memory (s torage devices) 
(b) RAM 

(c) ROM 

GLOSS AR Y 

Bit 

Byte 

ALU 

Application 

Software 

Compiler 

Operating System 

CPU 

Memory 

RAM 

ROM 

Software 

Language Processor 

System Software 

Utility Software 

FLOSS 

Freeware 

Proprietary Software 

Free Software 

A binary digit. 

A group of eight bits. 

Arithmetic Logic Unit that carries out arithmetic and logical operations. 

Software pertaining to the operations of a specified appl ication . 

Program that converts HLL program into machine language in one go and reports all the errors along 
with !heir line numbers. 

Program which acts as on inlerface between a user and the hardware . 

Central Processing Uni t that carries ou t the given process and supervises the entire operation . 

An organized collection of cells used to store data and programs in a computer. 

Random-access memory. It is also called a read-write memory because you con read the contents of 
a memory location or write new contents into it. 

Read -on ly memory . (ROM Rymes wi th Mom) This device provides non-volatile storage of programs 
and data . You con access any memory location by supplying its address . 

Set of programs that govern the operat ion of a computer system . 

Software that converts o high level language code into machine understandable form . 

Software that contro ls internal computer opera tions. 

A software thot ass ists the compu ter by performing housekeeping functions. 

Free Libre (or Livre) O pen Source Software . Sohwore that ciro freo m well os open. 

Software that CJ1 e avai lable at no cost but cannot be modi fi ed. 

Software for wh ich o l1cen5e is requ ired to uso 1I and who~c ~ourc.c code 1s not ava ilable. 

Software available free of cost and ol~o con be copied ond redistri buted but no source code is 

avai lable. 

OSS {Open Source Software) 
Software whose source code is available and which con be modif ied, copied and redistributed . 
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1. Briefl y L'\ plc1i n th b . · . . • < c .:is1c orgJ nrsa twn of a computer. 

INFORMATICS PRAcr 
l(E5 

- X1 

2
· Wha t do you undl'rs t.ind by input unit ? What is its significance? What does computer input . 3 Wl t · - ·I , · · consist of , · l J is t 11.: tunction of CPU in a computer system ? What are its subunits ? · 

4
· Whal functions J rc perfo rmed by the control unit ? Can we call it the control centre of 

system ? Why ? computer 

S. What _functions are performed by the ALU ? Is it an independent unit ? lf not, which unit does . 
work 111 coordination wi th ? Alu 

6. Distingu ish between CPU and ALU. 
7. 

8. 
What is the function of outpu t unit in a computer system ? Give examples of some outpu t devices. 
What role does memory p lay in the functioning of computer system ? 

9. Defi ne ead1 of the following : 

(a) byte (b) kilobyte (c) megabyte (d) gigabyte (e) terabyte. 
10. What is the meaning of the term volatile primary memory ? What can be done to overcome the 

problems of volatility ? 

11. Distinguish between internal and external memory. 

12. What is the role of memory in a computer functioning ? What types of memory does the computer work 
with? 

13. What are RAM and ROM ? How are they alike ? How are they different ? What are EEROM, PROM and 
EPROM? 

14. What is cache memory ? How is it useful ? 

15. What are major functional components of a mobile system ? 
16. Draw a block diagram depicting organization of a mobile system. 
17. What does the communication processor do ? 

18. What is the role of application processing unit in a mobile system ? 
19. How does display subsystem of a mobile system work ? 
20. What are different categories of software ? Give examples. 

21. What is system software ? What role does it play in the functioning of the computer ? 
22. Discuss the role of utility software in the context of computer performance. 
23. What is the importance of an OS ? 

24. How is system software different from application software ? 
25. What is the utility of these software ? 

(i) disk fragmentor (ii) backup softw are. 

26. To run your computer system, what types of software are necessary ? Wh at role does ead1 type play in 
computer's functioning ? 

27. What is OSS ? 

28. Define Freeware and Free Software. 

29. What are open source based software ? 
30. Compare and Contrast 

(i) Free software and Open source softwa re (ii) OSS and FLOSS 
(iii) Proprie to ry software and Free software (iv ) Freew.:i re and Free so ft ware. 
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