Chapter 1

Computer History and Hardware

Q.1. Explain about the evolution of Digital Computers.

chanical computers were developed. In 1930,

Ans.: The successful general purpose me
subtraction,

were built for automatic addition,
is not a programmable device. The

e listed below:

mechanical calculations
multiplication & division. A calculator
different eras of the evolution of the computer ar

Mechanical Era : There were many attempts to create a m/c that could
Charles Babbage fried to

of performing automatic

(D

help to perform various calculations. In 1823,

build a mechanical as computing m/c capable
mathematical calculations. This was designed to compute tables of

functions such as logs functions etc. In 1830“ s Babbage made a more
powerful mechanical computer. This m/c was designed to perform any
mathematical calculation automatically. It could perform addition etc. It
had a memory unit. Its capacity was 1000 numbers, each no. consisting of
50 digits. The m/c was a programmable m/c. It had mechanism for
enabling a program to change the sequence of its operations automatically.
In the late 19t century punched cards were commercially used. Soon IBM
was formed in 1924. Konand Zuse developed a mechanical computer, the
Z1,in 1938 in Germany.

The Flectronic Era : The first electronic computer using. Valves were
developed by John V. Atanas off in the late 1930 s. It contained add-
ly a small computer and used about 300 valves.

g drum. It

I3
[he

subtract unit. It was relative
Its memory unit consisted of capacitors mounted on a rotatin

used a no. of I/0 devices including a card punch and a card reader.

first popular general electronic digital computer was the ENIAC







Computer of this generation were very fast. 8, 16 & 32 bit microprocessors
¢ were developed during this period.  Main memory used fast
1 semiconductors chips up to 4 M bits size. Hard disks were used as
secondary memory. Keyboards, dot matrix printers etc. were developed.
OS-such as MS-DOS, UNIX, Apple” s Macintosh were available. Object

oriented language, C++ etc were developed.

(v)  Fifth Generation (1991- continued) : 5" generation computers use ULSI
(Ultra-Large Scale Integration) chips. Millions of transistors are placed in a
single IC in ULSI chips. 64 bit microprocessors have been developed
during this period. Data flow & EPIC architecture of these processors have
been developed. RISC & CISC, both types of designs are used in modern
processors. Memory chips and flash memory up to 1 GB, hard disks up to
600 GB & optical disks up to 50 GB have been developed.

- Q3.  Explain about the Von-Neumann Architectures.
- Ans.: In this type of architecture, the computer consisted of a CPU, memory and /O

devices. The program is stored in the memory. The CPU fetches an instruction
from the memory at a time and executes it. Thus, the instructions are executed
sequentially which is a slow process. Neumann m/c are called control flow
computer because instruction are executed sequentially as controlled by a
rogram counter. To increase the speed, parallel processing of computer have
een developed in which serial CPU" s are connected in parallel to solve a

in parallel computers, the basic building blocks are Neumann processors.
in the block diagram of computer system?

uter can process data, pictures, sound and graphics. They can solve highly
‘ quickly and accurately. A computer performs basically five major

ik pe
ﬁ% ns or functions. These are

T instructions by way of input,
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ects to the motherboard directly via Cable,
contr = p .

|, ASUS, AOpen, ABIT, MS1, Biosty,

’ B : b o S
ports and expansion card

actures are [nte

Popular motherboard manuf

~' M;'M QAT Ay,

ABUS POADZ-E Premium Motrarboard

It is a printed circuit board that is the foundation of a computer, loca ted at the bottom of
the computer case. It allocates power to the CPU, RAM, and all other
computer hardware components. Most importantly, the motherboard allows hardware

components to communicate with one another.
Below is a listing of other motherboard components that are not shown in the picture

above or were part of older computer motherboards.

BIOS

Bus

Cache memory

Chipset

Diode

Dip switches

Electrolytic

Fuse

Game port and MIDI header
Internal speaker

Keyboard controller




LEC
Network header
| Obsolete expansion slots (AMR, CNR, EISA, ISA, VESA)

Obsolete memory slots (SIMM)
Onboard LED

_ .Vf)ltage regulator
- Voltage regulator module (VRM) ETC.

Explain about the System Clock.

Every computer has got a system clock. It's located in the microprocessor. The
clock is design by a piece of quartz crystal. The system clock keeps the computer
System coordinated. It's an electronic system which keeps oscillating at specified
times ‘ntervals, between 0 & 1. The speed at which this oscillation takes place is
2 ed the cycle of the clock. The time taken to reach from ,0’ to ,1’ and back is

ca éé clock cycle the speed of the system clock is measured in terms of Hz.
- st' -V

ns the electronic path between various components Bus refers to
ypes of a cable. Each cable of a bus carries information of one bit. Buses

: It carries the address of memory location of required
‘data. The address Bus is unidirectional, i.e., data flows in
om CPU to memory. The address bus data determines the
cr of memory addresses. This capacity is measured in
_‘ bit address bus will provide 22 addresses.

'§,« an electronic path that connects CPU, memory &

B

ata bus carries the data from CPU to memory or 1/P-
versa. It's a directional bus because it can transmit
he processing speed of a computer increases if the
more data at one time.

controls the memory and I/O devices. This bus

ends signals on the control bus to enable the
ory devices.



onts the architecture of a bus. Followm?
sents ,

Data Bus Standard : Bus standard repre

are important data bus standards :
andard Architec
[BM. It has 24

- gystem. 1
i ake the full adv

Thi 1 was the f;
, . This bus standarc . & firy
ture (1S4) s & 16 data lines. It can p,

address line
‘ yw cost bus. It has a oy,

bus is a It ‘
i antage of the 32-bit micr,

(i)  Industry St
standard released by
used only in a single use
data transfer rate. It could not t
processor.

(i)  Micro Channel Architecture (MCA)

d was elevated from 8.33
7 & bandwidth increase

tecture (EISA) : These buses are of 3
Due to low data transfer speed, ISA

i i i-user- . EISA is appropriate
. - multi tasking & multi-user-systems El
I transfer rate of EISA is double of that of

for multi user systems. The data
ISA. The size of EISA is same as that of ISA, s0 both E;SA & ISA cards can
be fixed in EISA connector slot. EISA connectors are quite eXpenses.

(iv)  Peripheral Component Interconnect (PCI) : This bus .standa7rd_ was
developed by Intel. It's a 64 bit bus & works on 66 MHz. Earlier, a 32 bit
PCI bus was developed having a speed of 33 MHz. PCI bus has greater

. [BM developed MCA bus standard.
MHz to 10MHz which wag

With this, bus spee R0 16 bits to Dt

further increased to 20 MH

(i) Enhanced Industry Standard Athi
bit & helpful in multiprogramming.

speed and has 4 interrupt channels. It also has a PCI bridge through which
the bus can be connected to various other devices.

Q.8 Explain the role of Expansion Slots.

Ans.: The main function of the mother board ‘s to enable connectivity between various
parts of a computer with processor & memory. Various hardware cards can be
fixed on the mother board to save different purposes. Mother boards have slots to
fix the various cards-like video card, modem, sound cards etc, expansion slots on

the motherboard can be used fro the following purposes:

(1) To connect the internal devices of a computer eg. Hard disk etc. to the
computer bus.

(i)  To connect the computer to the external devices like mouse, printer etc.

The above functions are carried out with the help of adapters.

Q.5. List out various Cards and elaborate about them?

Ans.: (1) Sound Card: This card is used for I/P& O/P sound. Microphone is used to
/P& speaker is used to O/P the sound. The sound card converts the sound
into computer language & vice versa. All sound cards are based on MIDI
(Musical Instrument Digital Interface) which represents the music in




electronic form. The main part of sound card is DSP (Digital signal
t ; processor) which uses arithmetic logic to bring out sound effects. Sound
card comes with 16-bit computers. DAC (Digital to Analog) and ADC
(Analog to Digital) sound card uses DMA (Direct memory Access) channel
15 to read & write the digital audio data.

(2)  SCSI (Small Compute System Interface) : This technology is used in high
speed hard disk. It's often used in servers where high volume of data is
used. At present different versions of SCSI are used. The capacity of the
SCSlis determined by the bus width and speed of the interface. Throqgh
SCSI the computers bus is extended by means of the cable. It's an extension
of the computer bus.

(3)  Network Cards : N /W card is a versatile device because it performs a
number of tasks that contribute to the entire process of transmitting and
receiving data between computers. It links a computer to another computer
of the n/w through cable wires. A seven-layer model of OSI (Open System
Interface) is used in the Internet for receiving and transmitting of data. The
information passes through there seven layers. N/W card implements the
physical layer and half of the data link layer. :

Describe briefly about different types of Ports.

Computers have an interface called ports. Peripheral devices are interfaced to the

mputers through these ports. Data flows in & out throu gh these ports. Ports are
f 2 types, Parallel & Serial.

parallel port allows the transfer of all the bits cf a word simultaneously. In
allel interface there are multiple lines to connect the peripherals to the port. A
1 interface is used to transfer data at a faster rate for higher speed
rals such as disk and tapes.

I port allows serial data trensfer. In serial data transfer, one bit of data is

ed at a time. In serial interface, only one line or a pair of line is used to

data. It's used for slow speed peripherals such as terminal. Printers

her serial interface or parallel interface. The disadvantage of a scrial/
1s that only one device can be connected to a port.

2.

standard for serial data transfer. It specifies standard for 25
signals which are used between DCE & DTE. The voltage
acitance for there signal lines are also described in this
d RS-232 C interface is usually provided in computers for
oltage between -3 V & -15 V under load is used for high
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shape of circles on the floppy which divide it into various segments. The number

p . t
Of tracks depends upon the density of the floppy. In a high density floppy, up to
80 tracks can be created.

i f
Ifa floppy has 80 tracks with each track having 20 sectors, then the number o
sector would be 1600, : ;







Chapter-3
Basic Building blocks

Q1. Give short notes on various Input and Output Devices.

7

~ Ans: The devices which are used to input the data and the programs in the computer

- are known as “Input Devices. These devices convert what we input, into a form
that is understandable by a computer. It provides man to machine
communication. Some of the I/O devices are explained below:

(I)  Keyboard : The data and instructions are input by typing on the keyboard.
The message typed on the keyboard reaches the memory unit of a

- computer. It's connected to a computer via a cable. Apart from alphabet
and numeral keys, it has other function keys for performing different
functions.

Mouse : It's a pointing device. The mouse is rolled over the mouse pad,
which in turn controls the movement of the cursor in the screen. We can
click, double click or drag the mouse. Most of the mouse’s have a ball
~ beneath them, which rotates when the mouse in moved. The ball has 2
~ wheels of the sides, which in turn mousse with the movement of the ball.
- The sensor notifies the speed of its movements to the computer. which in
- turn moves the cursor/ pointer on the screen.

Scanner : Scanners are used to enter information directly in to the
computers memory. This device works like a Xerox machine. The scanner
converts any type of printed or written information including photographs
into digital pulses, which can be manipulated by the computer.

k | all : Track ball is similar to the upside- down design of the mouse.

oves the ball directly, while the device itself remains stationary.
s the ball in various directions to effect the screen movements.
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Printer
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i |
Impact Non-Impact
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Character Printer ~ Page Printer
'\ |
. i’

Ink-]et Laser

aracter Printer Lines Printer

¢
Dot Matrix

mpact Printers : In this hammers or pins strike against a ribbon and

ST to print the text. This mechani

sm is known as electro-mechanical
1anism. They are of two types.

Character Printer

ine Printer

Character Printer : It prints only one character at a time. It has relatively
wer speed. Eg. Of them are Dot matrix printers.

Dot Matrix Printer : It prints characters as combination of dots. Dot matrix
printers are the most popular among serial printers. These have a matrix of
s on the print head of the printer which form the character. The
iter memory sends one character at a time to be printed by the
re is a carbon between the pins & the paper. The words get
n the paper when the pin strikes the carbon. There are generally

: It prints one line of text at a time. They have higher speed

racter printers. These printers have a poor quality of O/
d Drum printers are examples of line printers,



Q.3.

Ans.:

Q4.
Ans.

technology such as inj_;
lity of O/P at higher Spy

toy

I“(I,

s use n(m—lmpacl

There printc
101¢ |} hetter qua

Non-Impact Printers : ;
'S ln‘(wl(l(‘

laser technology. There printe
I'hese printers are of two types:

tterns of ink on the paper from
es having very fine holes, from whicy )
arious letters and shapes. The i
r passing through a r"”‘-‘ttin?

)

Ink-Jet Printer : It prints characters by spraying p4
a nozzle or jet. It prints from nozzl
specially made ink is pumped out to create v
comes out of the nozzle in a form of vapors. Afte
plate, it forms the desired lotter/shape at the desired place.

Laser Printer': It prints the entire page in one go. These printers have phot,
sensitive drum made of silicon. This drum 18 cqated Wﬁh recharge
photoconductive, which is extremely sensitive to light. This drum is exposed t
the laser rays reflected from the shapes to be printed. The area where there ray
fall gets discharged. This drum while rota ting comes in contact with toner and the
toner gets attached to the discharged area on the drum. Then when the drum
comes in contact with paper, the toner that has got attached to the drum in the
original shape gets attached to the paper & hence printing takes place. The paper

is slightly heated and the toner gets permanently attached to it.

What are the different types of Memory?
The memory in a computer is made up of semi-conducti

memories are ¢f two types:
(1 RAM : Random Access Memory

ons. Semi-conduction

() ROM : Read Only Memory

RAM : The Read and write (R/W) memory of a computer is called RAM.
The User can write information to it and read information from it. In
Random Access, any memory location can be accessed in a random
memory without going through any other memory location. The RAM is a
volatile memory, it means information written to it can be accessed as long
as power is on. As soon as the power is off, it cannot be accessed.

ROM : Read only memory: Its non volatile memory, ie, the information
stored in it, is not lost even if the power supply goes off. It's used for the
permanent storage of information. It also posses random access property.
(nformation cannot be written into a ROM by the users/programmers. in

other words the contents of ROMs are decided by the manufactures

Write ALU and its components?

It is a digital circuit that performs integer arithmetic
The ALU is a fundamental building block of the central proce
computer, and cven the simplest microprocessor contain one for purposes such as

and logical operations.
ssing units of a



| maintaining timers.it represents the fundamental building block of the central
b o processing unit of a computer.

Q5.  Define the different types of instruction?
Ans. Branch Instruction - When an instruction, instructs the processor
continue execution at the start of the user program is known as branch
instruction. In this process the processor will execute the instruction in the
user’s program until it encounters an ending or error condition. Either event
causes the processor to fetch its next instruction from the monitor ~ program thus
the phrase “control is passed to a job” simply means that  the processor is now
: fetching and executing instructions in a user program, and “control is
returned to the monitor” means that the processor, and “control is returned
to the monitor” means that the processor is now fetching and executing
instructions from the monitor program.

to

Skip Instruction - The skip instruction includes an implied address. This express
that one instruction be skipped thus, the implied address equals ~ the address of
the next instruction plus one instruction length. Because the skip instruction does
not require a destination address field, it is free to do other things.

Jump Instruction - In a jump instruction, has as one of its operand the
address of the next instruction to be executed. it is also known as branch
.instruction. Most often, the instruction is a conditional jump instruction. ~ That is,
t_he jump is made only if a certain condition is met. Otherwise, the next

truction in sequence is executed. In jump instruction in which the
iping is always taken is an unconditional.

% art of a 32-bit data word. Such operations includes re- arrangements
in word, “quick” divide or multiplication by any number 24,
- Adding or deleting certain fields of a word. There are six tvpes

mputer in detail.
uter based on size and Capability
y, computers arc broadly classified into







Palmtop (Hand held): - They are also called as personal Digital Assistant (PDA). These
computers are small in size. They can be held in hands. It is capable of doing word
processing, spreadsheets and hand writing recognition, game playing, faxing and
paging. These computers are not as powerful as desktop computers. Ex: - 3com palmV.

as smaller processing power. It is used in the field of medicine. For example
correct the heart beats. Insulin meter to find the levels of insulin in the
b y ?







Chapter 4

Basic Computer Organization and C.P.U
Design

Q.1. Wahatis an Instruction?

’

Ans.: An instruction is a command given to the computer to perform a specified
arts: an opcode and an

operation on given data. Each instruction consists of 2 p
to be

operand. The first part of an instruction, which specifies the operation,
performed is known as opcode. The second part of an instruction called operand
is the data on which computer perform the specified operation.

As a computer understands instructions only in the form of 0 & 1, instruction and
data are fed into the computer is a binary form. They are written in binary codes
known as machine codes. For the convenience of this user the codes can be

written in hexical form.

Instructions are classified into the following three types according to their word
length: '

(1) Single Byte Instruction
(i)  Two Byte Instruction

(1i))  Three Byte Instruction

Q.2. Explain about the I/O Subsystem.

Ans.: The Input-Output devices and secondary units of a computer are called
peripherals. The term peripheral is used in a under sense includes interfacing
devices such as I/P port, programmable peripheral interface, DMA controller,
communication interface, counter / interral timers etc.

(1) 1/P Devices : Data & instruction are entered into a computer through 1/ P
devices. An 1/P device converts 1/P data & instruction mnto suitable binary
form which can be accepted by the computer. Examples of [/ P devices ave:

(a)  keyboards
(b)  Mouse

(c)  Joystick
(d)  Trackball




()  Touch screen etc. ’
sjve | tion from the ¢
(i) OfP Devices : The O/P devices receive mrfzfefn“;s P o tzmtﬁuter&
provide them to the users. The comgt;;f B donint them inio ; fO/P
bl dee e ot J form or display on a scre Oty
which can be used by users such as printe en

Q.3.  Explain CPU Organization.

Ans.: The CPU is the brain of the computer.
has three main sections : 3

() Arithmetic & Logical Units (ALU)
(i)  Control Unit
(ii))  Accumulator & General & Special Purpose Registers
(1) ALU : The function of an ALU is to perform basic arithmetic & logical
operation take
(a)  Addition
(b)  Subtraction etc.
It cannot perform exponential, logarithmic, trigon

L 3 (ii)  Control Unit : The control units of a CPU controls the entire operation of
the computer. It also controls all other devices such as memory input &
output devices. It fetcher instruction from the memory, deccdes the
instruction, interprets the instruction to know what tasks are fo be
performed & sends suitable contro! signals to the other components to

perform further operation. It maintains the order & directs the operation of the

entire system. It controls the data flow between CPU & peripherais.

Its main function is to execute program I

ometric operations.

Under the control of the CU the instructions are fctched from the memory one
after another for cxecution until all the instructions are exccu ted.

egister : A CPU contains a number of register to store data temporarily
iring the execution of a program. The number of registers differs from processor
ocessor. Register are classitied as follows:

eneral Purpose Registers : There registers store data & intermediate
Its during execution of a program. They are accessible to users through
ctions if the users are working in assc mbly language.

umulator : Its the most important GPR having multiple functions. It" s
ficient in data movement, arithmetic and logical operation. It has
features that the other GPR do not have. After the execution
logical instruction the resultis placed in the accumulator.

r: A CPU contains a number of special purpose register
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Memory Buffer Register (MBR)
into the mem

© date sived from O
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bus. The data, W
register until the next opera

pfoVided by some compute;
¢ directly from an attacheg

) to the memory ©n the computer;
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mputer operation Usually a specified
area to be used for direct memory
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Explain DMA (DMA) o bility

bus architectures that allows data to be sen

device (such as a disk drive
motherboard. The misroprocessor
transfer, thus speeding up overall co

portion of memory is designated as an
access. In the ISA bus standard, up to‘16,megabytes of memory can be

addressed for DMA. The EISA and Micro Channel Architecture'z standards
ddresses (assuming they're

allow access to the full range of memory a ;
addressable with 32  bits). Peripheral Component .Interconnect
accomplishes DMA by using a bus master (with the microprocessor
"delegating" 1/O control to the PCI controller).

~ Analternative to DMA is the Programmed Input/Output (PIO) interface in

ted between devices goes through the processor. A
ewer protocol for the ATA/IDE interface is Ultra DMA, which provides a
it data transfer rate up to 33 MB (megabytes) per second. Hard drives
yme with Ultra DMA /33 also support PIO modes 1, 3, and 4, and



Chapter 5

Addressing techniques and Registers

'

‘~1- Explain in detail about the concept of Addressing in the Memory.

Ans.: RS g
1 ?;Cehdll?tlucnon needs data on which it has to perform the specified operation.
‘ ata may be in the accumulator, GPR (general purpose registers) or in some

, Galsier ;
T 1ques of specifying the address of the data

rtant addressing modes are as follows
() Direct Addressing

(i) Register Addressing
Register Indirect Addressing
yE. Irnmediate Addressing

V) Relation Addressing

Direct Addressing : In this, the address of the data 1s specified within the
struction itself. Example of direct addressing is :

STA 2500H : store the contents of accumulator in the memory
- location 2500H.

ter Addressing : In register addressing, the operands arc located in

neral purpose registers. In other words the contents of the register

operands. Therefore on!v this name of the register is to be specitied
truction. E.g. of register addressing are :

MOV A, B : Transfer the contents of register B to register \.

’ ndirect Addressing : [n this, the address of the operand is given
The contents of a register or a registers pairs are the adddress of the

, 2400H--> load H-L pair with 2400 H. ;
we the contents of the memory location whose address is




mulator-
In this the

in H-L pair to the acct n given in the instructiq,

(iv)  Immediate addressing *
itself. E.g. fator
(a) MVIA, 06 : Move 06 t0 accumulater:

(v)  Relation Addressing : In thisa sig?efm
value of the program counter o
known as PC relative addressing:

'opefaﬂd 1

.« added to the currep,

¥ acement l . ‘
g o

1 contest of Memory:
ty, the memory is divided into pag

; i esente
length, 4KB or 4MB length. The Jogical address 15 Yk s ;
and the page offset. The page address points to a descriptor (able. The function of

- Scheme. When
a descriptor is same as that in the case of a memory Segment Sch the

demanded page is not present in the physical'memof)’/ 3 pagev fault is triggered.
This informs the OS to swap the desired page- This type of memory management

schemes is known as demand-paged virtual memory scheme.

es. A page has a fixed

Q.2. Explain the concept of Paging i
d by the page address

Ans.: In page oriented memo

re, and transfer data and instruction that

Q3.. Define Registers?
pes of registers those

Ans. Registers are used to quickly accept, sto
are being used immediately by the CPU, there are various ty

used for various purpose. Among o d Registers named as AC or
‘ ulator, Data Register or DR, the

¥

f those mostly use
AR or Address Register, €tc.

ey ]

cplain the General purpose and Speciél purpose registers?

el
A CPU coritains a number of register to store data temporarily
, execution of a program. The number of registers differs from processor
gister are classified as follows :
PO : - There registers store data & intermediate
g execution of a program. They are accessible to users through
’ the users are working in assembly language.
-+ Its the most important GPR having multiple functions. It" s
: ovement, arithmetic and logical operation. It has
the other GPR do not have. After the execution

truction the result is placed in the accumulator.

wains a number of special purpose register



for different purposes. There are -
Program Counter (PC)
Stack Pointer (SP)
Instruction Register (IR)
Index Register
1\1(‘nmr_\' Address Register (M A R)
M«‘mm'y Buffer Register (MBR)
(©) PC : The pC keeps track of the address of the instruction whic h is to be

executed next, Sq it holds the address of this memory location, which
contains the rent instruction to be tetched from the memory.
(d) Stack Pointer (SP) : The stack s a sequence of memory location defined by
the user, Jp'g used to save the contents of a register if it's required during
the execution of 4 pProgram. The SP holds the address of the last occupied
memory location of the stack.

(h)  Status Register (Flag Register) : A flag register contains a number of flags
either to indicate certain conditions arising after ALU oOperation or to
control certain Operations. The flags which indicate a condition are called
control flags. The flags which are used to control certain operation are
called contro] flags.

A single micro Processor containg the following condition flags :
(1) Carry Flag : Indicates whether there is 5 carry not.

(2) Zero Flag : Indicates whether the resylf is Zero Or non zero.
3) Sign Flag : Indica tes whether the result is positive or negative.

(4) Parity Flag : Indicates whether the result contains odd number
of 1's or even number of 1s,

(1) Instruction Register : [t holds the instruction to pe decoded.

() Index Register : They are used for addressing. One or more  registers
are designated as index register. The address of an operand is the
sum of the contents of the index registers and a constant. Instruction
involving index register contain constanis. This constant is added to
the contents of index register to form the effective address.

(k) Memory Address Register (MAR) : It holds the address of the instruction or data
to be fetched from the memory. The CPU transfers the address of the next instruction

from the PC to MAR.
From MAR it’s sent to be memory through the address puys.







doubles.

; bives Sanneenit o in
() ROM: Read only memory: Its nonvolatile memory, i.e, the information storec

it, is not lost even if the power supply goes off. It's used for the pem'mnent srt‘z;agz
of information. It also possess random access property. Information cartl il
written into a ROM by the users/programmers. In other words the con e]thed
ROMSs are decided by the manufactures. The following types of ookl
below :

(i) PROM: It's programmable ROM. Its contents are decided by tf}r‘:
user. The user can store permanent programs, data etc. 1
a PROM. The data is fed into it using a PROM programs

(i)  EPROM : An EPROM is an erasable PROM. The stored data in
EPROM'’s can be erased by exposing it to UV light for about 20 min.
It's not easy to erase it because the EPROM IC has to bf’ remove.d
from the computer and exposed to UV light. The e'r(mre data 1s
erased and not selected portions by the user. EPROM" s are cheap
and reliable.

(i) EEPROM (Electrically Erasable PROM) : The chip can be erased &
reprogrammed on the board casily byte by byte. It can be erased
within a few milliseconds. There is a limit on the number of times
the EEPROM® s can be reprogrammed, i.e.; usually around 10,000
times.

Flash Memory: It's an electrically erasable & programmable permanent
- type memory. It uses one transistor memory all resulting in high packing
- density, low power consumption, lower cost & higher reliability.

t's used in all power, digital cameras, MP3 players etc.
cache memory?

ory, also called CPU memory, is random access memory (RAM) that a
processor can access more quickly than it can access regular RAM.
typically integrated directly with the CPU chip or placed on a
at has a separate bus interconnect with the CPU.

e of cache memory is to store program instructions that are
nced by software during operation. Fast access to these
ses the overall speed of the software program.
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of a valid bit of data in the
Fully associative
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row enlyy.

Mapping is similar 1o dire
block to be mapped to any cache loc
location (s is the case w
Set assocj
and fully
locationhs.
loc

% and a flag bit that connotes the presence
cl mapping
ation rathe
ith direc Mapping),

8 can be viewe( a4 acompromise between direct mapping
appmg in which cach block g mapped to a subset of cache
es called N way set nssocintipe mapping, which provides for a
mory to be cached to any of "N" locations in the 1.1 cache.

in structure, but allows a
rthan to a pre-specified cache

ative mappin
associative m
It is SOmetim
ation in main me

What i Virtual Memm'y?

Virtual memory s a fe
COmpensate for short

ature of an Operating system (O9) that allows
of data from random

ages of physical memory by te
access memory (RAM)

a computer to
mporarily transferring pages
to disk storage.

the data that was moved t

ly reason the OS moved p
as because it w

O temporarily to disk

ages of data from RAM
as running out of RAM. To solve the

Perating system v heed to move offjer pages to hard disk so it has
Pages it needs right away from temporary disk stor

1as paging or Swapping and the tempor
d a pagefile o aswap file,

room to bring
This proce

Ss 1s know
the har

d disk ig calle

age.
ary- storage Space on

SWapping, which happens SO quickly that the end user doesn't know it's
happemng, Is carried oyt by the computer’s Memory manager unit (MMU). The
al algorithms to choose wh

Recently Useq (LRU)

ich page
, Least Frequentl_\'

What is Paging? Why Paging is used?

OS performs an Operation for storing and retrieving data from secondary storage
devices for use in main memory, Paging is one of such MEMOry management
scheme. Data is retrieved from storage media by OS, in the

called as Pages. Paging allows the

Same sized blocks
Physical address Space of the process to be
contiguous. The whole Program had to fit

non
into Storage

contiguousl_\'.
Paging is to deal with, external fragment
address space of a process to be
allocated physical memory.,

ation problem. This s to

allow the logical
<
noncontiguous, w

hich makes the process to be
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