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: tions. A
Q3. Give detailed answers to the following ques

dern computing
i.  What are computing devices? Explain early and mo

devices.
ii. Explain different classifications of computers. ' )
iii. What is software? Explain its two main types w:?h eram:om;am.
iv.” Explain different types of General Purpose Application
v.  Write short note on any five input devices. .
vi. Whatis output? Briefly explain softcopy output devices.
vil.  Whatis the importance of magnetic cards/devices based systems? e — sty

A » explain the difference between chip memory and magnetic
viii.  What are impact and non-impact printers? Explain any two types of | memory.
printers in each category.
ix. How a plotter is different from a printer? Explain different types of

plotters.
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differentiate between volatile and non-volatile memory,

explain internal processor memory, ram and rom, and their lypes.
explain secondary slorage devices,

¥ v'w w

explain the difference between sequential access and direct \
access.

W

describe magnetic tapes, magnetic disks and optical disks (CD,
DVD, Blue Ray).

® describe flash memory and memory cards with advantages and
disadvantages. )
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i nt and compulsory compol
Computer-memory is one of the importa place for instructions and

every computer system. It is the electronic holding mory s used 10 Store
data which can be accessed by computer. Cnmputer.me e
data or programs on a temporary or pannanentbasrs.fqr u i s o
From the moment user turn the computer on until the time it is sl eﬁ.m es
CPU of the -:;umputer is constantly using memory. Memory is 50:_; g
disﬁnguished from storage, or the physical medium that holds the mu (3]
amounts of data for later use.

Computer memory is divided into two main types.

. = Primary or Main or Internal Memory _
. .Semndary or Auxiliary or Backing Storage Memory .

Primary or Main memory holds instructions and data when a program is
executed, while secondary memory (also called auxiliary memory) holds data
and programs not currently in use and provides long-term storage.
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The following are basic memory measurement units,

a. Bit-

b. Byte

¢. Memory Word

a. Bit

A bit or binary digit is the basic unit of information in computing. A bit is the
smallest amount of memory a computer can recoqni;

of two values, either '0' or '1", It g also app|
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sequences of Os and 1s, Each binary digit (or “bit") may be stored by any

physical system that can be in either of two stable states, to represent 0 and 1.
Such a system is cajjeq bi-stable. In computers many bits are combined
together to hold more information. For example, eight bits make up a byte,
which can hold up to 258 characters,

b. Byte |

In most computer systems, a byte is a unit of data that is eight bits long. A
byte is the unit most computers use to represent a character such as an
alphabet, a number, or a special symbol. For example A, h, 6, 4, #, @, *, efc.
-Computer storage is measured in byte multiples. For example, a 500 Gigabyte
(GB) hard drive holds 500 billiori bytes of data.

Higher units of memory

The following are higher units of memory. These are the multiple of the unit
byte for digital information storage,

Kilobyte: Kilo means one thousand (1000) but in digital computer as
information is stored in binary digits (0, 1) and its units are power of 2 and the

- most nearest number near thousand is 2'° = 1024. It js commonly abbreviated

as KB (for Kilo Bytes).
Megabyte: Mega means one Million (2® = 1048576).
abbreviated as MB, 1MB = 1024 KB

Gigabyte: The prefix Giga means 2%. The unit symbol for the Gigabyte is GB.
1GB = 1024 MB

It is commonly

Terabyte: The prefix Tera means 2*°. The unit symbol for the Terabyte is TB.
1TB.= 1024 GB

€. Memory Word
A word is a term for the natural unit of data used by a particular computer
design. A word is simply a fixed sized group of bits that are handled together
by the system. The number of bits in a word (the word size or word length) is

—ee—
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i pdern computers
an important characteristic of computer Iarchltecturel-.“:rﬁ b
usually have a word size of 16, 32 or 64 bits. A computer Ial

: r at a time for

word size can transfer more bits into the .mlcroprtr:CBS::lpu!er
; e c :
processing and this improves the processing speed of t =

.

Main memory or Primary memory is the part of the computer *h:‘:Ezﬂld::::::
and instructions for processing. Computer internal mE’.ﬂ'IUfY 15

data that is used by the system at startup and to run vano.us types. of programs
such as the operating system. Typically, internal memory is contained on small
microchips that are - either attached or tonnected to _the computer's
motherboard. Computer memory can range from a couple of megaby{eg tlo
several gigabytes. Although it is closely associated with the CPU, in fact it is

separate from it. When users load software from a storage medium, it is stored
in the main memory first and then it is executed. CPU gets programs from the
main memory for processing.

—
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A

as its manufacturing is concemed, is divided into
ie. Chip memory and Magnetic memory.

ompuier memary, as for
two types,

a. Chip memory
Chip or microchip is a small
semi-conducting

piece of
malerial (usually
silicon). * A small cireuit called |C
(Integrated Circuit) is embedded in i A
typical chip contains milligng of g

Figure 2.1 A Chip
nts (transistors). It is

lectronic compone

e

‘. devices. It uses metal.oy
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A chip is Manufacture

' om a silicon (o, in some special cases, a sapphire)
wafer, which is first o t

0 size and then etched with circuits and electronic
ide semiconductor technology. The current stage of
microchip is known a5 Very Large-Scale Integration (VLS).

Chip memories are Very fast as compared to other memories as there are no

mechanical moving parts in them byt on the other hand chips rely on electric
currents.

circuits, are also being made today for
ones, and other devices. Figure 2.1

known as application-specific integrated
automobiles, home appliances, teleph
shows a chip memory.

b. Magnetic memory

memory from its birth in the early 1950s unti
the early 1970s. Aside from being extremel
an appealing technology because it is bas
ring of magnetic material, stores one bit b
magnetic core is a ring of ferrite materia
either clockwise or anti-clockwise about
Can be magnetized, We can then
memory by letting these two
Provides non-volatile storag
its data,

¥ reliable, magnetic core memory is
ed on a very simple idea. A coreis a
y the direction of its magnetization. A
l. It can be permanently magnetized
ts axis just as a vertical bar magnet
turn a magnetic core into a bit of digital
magnetization states correspond to 0 and 1. It

e. The core needs no continuous power to retain

Itis a system of storing information through the alignment of small grains in a
Magnetic materia). Once the grains have been aligned by an external magnetic
field, the information remains stored for long periods of time. This type of
Memory is used in the hard drives of computers as well as in magnetic tape.
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gnetic storage

LS

of ma
Figure 2.2 shows how data is stored on the surface
medium.
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Memory, on the basis of retention of data, can be divided into_two types i.e.
volatile and non-volatile memory.

~a. Volatile memory

Volatile memory is computer memory that requires power (electricity) to
maintain the stored information. Volatile memory refains the information as
long as power supply remains on, but when power supply goes off or
interrupted, the stored data is lost. It is also known as temporary memory.

Examples of such memory are RAM (Random access memory) and Registers.

. b. Non-Volatile memory

Non-volatile memory is a_permanent memory that can retain the stored

information even if power supply is off. E
include ROM (Read-only memory), flash m
(e.g. hard disks and Magnetic tape), opti

volatile memory is typically useqd for seco
for future use. .

Xamples of non-volatile memory
Emory, magnetic storage devices
cal disks, ang blue-ray disk. Non-
ndary storage, or long-term storage

Computer Science-X| Unit-2 Computer Memaory
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2-2:3 Fundamental types of Main Me
Fundamentally Majn of Primary memory is classified into three types.
a. Interna) Processor memory
b. RAM

c. ROM

a. Internal Processor memory

These are directly accessible to the CPU and are extremely fast. The following
are the two main types of Internal processor memories.

i. Cache mem;ry

ii. Registers

+ Cache lies in between the CPU and main memory while registers are

associated with the arithmetic logic units.

i. Cache Wiemory

Cache (pronounced as cash) memory is extremely fast Static RAM (SRAM)
that is built into a computer's central processing unit (CPU), or located next to
it on a separate chip. The CPU uses cache memory to store instructions that
are repeatedly required to run programs, improving overall system speed. This
memory is mainly used to store some active portion of main r;'temory (RAM).
When any information is required by the processor, first it will look up in the
cache memory, and if it is not available in the cache then it will fetch it from the
RAM. Figure 2.3 shows cache memory interface in the computer. There are
three levels of cache memory.

* L1 (Level 1) Cache
* L2 (Level 2) Cache
* L3 (Level 3) Cache
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cache o6 X
svel 1 cache is built into the actual processor core.

is directl
the CPU. Itis direc
iemory, which operates at the same speed as sor needs 10

is a piece of highl speed
y accessed

roces
y the computer's processor and holds data that thf*t it)o the CPU but very
secute instructions. It is the fastest memory and closes

or 128 Kbytes).
sxpensive and small in size (typically 8, 16, 20, 32, 64

L2 cache e ory (RAM), which
Level 2 cache pulls information from the system's main memory

igger in size
is then accessed by the L1 cache. It is reasonably fast memory, h.:-ig &
i . The pur|
and less expensive than L1 cache. It is normally 64 KB 1p 16 .N?E * dpta ;:;mm
of the L2 cache is to constantly read in slightly larger quantities of da

RAM, so that these are available to the L1 cache.

L1 Cachesj

L2 Cache B L2 Cache

L2 Cache

"G Cache

Figure 2.3 Cache memory interfage

L3 cache

Level 3 cache is specialized memory that works hand-in-hand with L1 and L2
cache to improve computer performance. L3 cache is

the biggest cache

—
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-memory that categ to the needs
requests
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of the microprocessor by anticipating data
50 that Processing instructions are provided without delay. L3 cache

is faster than fandom aceess memory (RAM), and is designed to prevent
bottienecks in Performance.

CPU first locks for the instructions in L1 cache, then it checks L2 and 3 cache

respectively. L3 cache can pe far larger than L1 and L2, ang even though it is
slower, it is still faster than RaMm.

. Registers are small memory units. There are a large number of registers inside

the processor. There function is to temporarily store binary information and
Pass it to the other parts of the processor or main memory during the
execution of Program instructions. Some commonly used registers inside the
micmpmcessors are accumulator, instruction register, program counter and
memory address registers. They store the Operands and the result of an
Operation. The number of registers varies from Processor to processor. The

More is the number the faster s the instruction execution.
The main registers are:

* Accumulator register (AC), stores the results of arithmetic and logical
Operations.

* Status register (also called PSW, Processor Status Word), holds
System status indicators (carry digits, overflow),

Instruction register (IR), contain

$ the current instruction being -
Praocesseq,

e
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A )

of the next instruction to

“ address
« Program counter (PC), contains the

. process. -
. .Buffer register, lemporarny ;

ss Memory)

) is the comman type of

mputer, =
AMis a volatile memory; it

ory. .
stores data from the mem ry

computer memory. Itis

b. RAM (Random Acce |
' The User can write

Random Access Memory (RAM

of a c0
_the Read and Write (RW) memc.;r]r LR
- it and read information P iy

information 1o -

1 i il the CPU n .
T g he individual storage cells which can eac‘h
RAM consists of small electronic
ed circuit boards). These

ets. Different

In RAM, transistors make up 1 e
sramember” an amount of data. Physicaily,

hins which are mounted in modules (small print
chips

using sock
modules are installed in the Computer's motherboard using

types of RAM modules are shown in Figure 2:4.

24 Pin DDRZ-RAM

=
 MPnODRMRAM
Figure 2.4 Difterent types of RAM Modules

168 Pin DIMM

“ Structure that allows high stora

. an improved form of the older

Compu

- =

te .
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Types of Ray
There are two basic types of RAM.
i.  Static RAM (SRAM)
ii.  Dynamic RAM (DRAM)
i.  Static RAy (SRAR)

(SRAM) is a type of semiconductor memory where the word “Statjc” indicates
that it does not need to be Periodically refreshed to retain its datay SRAM is
more expensive, but faster and significantly less power hungry th;n DRAM. —
Due to a more complex internal structure, SRAM is less dense than DRAM
and is therefore not used for high—capacity. low-cost applicationg such as the
main memory in personal Computers. Static RAM is mainly used to make the
CPU's cache, -

ii. Bynamic RAam

DRAM is a type of semiconductor memory where the word “Dynamig”
indicates that it needs to be periadically refreshed to retain its data. It stores

each bit of data in a Separate capacitor within an integrated circuit. The
capacitor can be either charged or discharged:; these

: it, conventionally called and 1. In personal

Computers DRAMs are used as - internal memory because of their simple

ge and low cost as compared to SRAM. There
are two main types of DRAM.

‘s SDRAM F

* DDR SDRAM
SDRAM siands for Synchronous Dynamic
Random Access Memory. SDRAM is a
high speed semiconductor memory. It is

Figure 2.5 SDRAM

DRAM (Dynamic Random Access Memory).
SDRAM Operates synchronously, which means that it operates in sync with the

—y
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ystem data bus. Therefore, it can pperate
at much greater speeds than non-
synchronous RAM.~ : _ _
DDR SDRAM (Double Data Rate SDRAM) -
is an improved SDRAM which allows a
computer to transfer data at twice the -
speed. It has improved memory clock speed as cﬁm?
It reads or writes two consecutive wnrd; per cl:t:l; ;:1: :pmers it
There are many types of DDR SDRAMs use Al
: _ DDR2 RAM and DDR3 RAM ranging in
R HT1£QMUE|I: 13 ;t;u: :r::]z.' SDRAM comes in sizes of 512 MB to 4GB

for use in today's computers. Figure 2.5 shows SDRAM. o
. DDR2 and DDR3 RAMs are used in today's computers. DDFt.‘E reads or w
4 words of data per clock cycle whereas DDR3 reads or writes 8 data words

per clock cycle. Figure 2.6 shows DDR3 SDRAM.

Figure 2.6 DDR3 SDRAM
d to simple SDRAM.

speed fro

¢. ROM (Read Only Memory)
ROM (Read only memory) is non volatile memeory, i.e., the inform
in it, is not lost even if the power supply goes off. Itis used for the permanent
storage of information. It also possesses random access property. Information
cannot be written into a ROM by the users/programmers. In other words the
contents of ROMs are decided by the manufactures. Figure 2.7 shows

different types of ROM chips.

EEPROM EPROM PROM

Figure 2.7 Ditterent types of ROM Chips
s ;

ation stored

ROW

.. EPROM is an erasable PROM. The

. sec
Ondary storage and transfers the desire

Cﬂmputﬁr Sc]’encﬁ_x,

Types of RDI‘Iﬁ -
Tl-lae ROM ig classifiaq into the

.L Programrnabre Read On|
ii.

e

following types.

y Memory (PROM)

Read Only Memory (EPROM)
grammable Read Only Memory EEPROM

Erasable Prﬂgrammable
. E!ecrricalry Erasable Pro
i. PROMmM

stored data in EPROM can be erased by

to UV light, the entire data is erased,
iii. EEPROmM

reprogra

g Iﬁ-n n";mne;j., on the board. It can be erased within a few milliseconds. The

e © number of times the EEPROM can be reprogramm ‘d oy
¥ around 10,000 times. Flash drive is a Special type of EEPROM e

—
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called ili
auxiliary storage, external storage or backing storage. It lies outside the

CPU. T
he computer usually uses its Inpu!foutput channels to access
d data using intermediate area in

Prima, .
Ty storage. Secondary storage does not lose the data when the device is

Powereg T8 i
. off and it is non-volatile. Some examples of secondary storage
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mory and

devices are Hard. Disk drive, CD, DVD, Blue
Memory cards. -

2.3.4 " Secondary Storage Devices
Secﬁna;?y‘gtar;g:é _t_ié-\;ic_e-s_arg.uséd for storing the data perm
devices have the following characteristics.

volatile as the data is not lost when power goes off.
high. It goes to terabytes.

to the main memory.
d and stored any time the user

I e

— ---_-"_T—_F

ane_ntl'f._:‘l‘hese

« They are non
« The capacity of these devices is very

« They are cost effective as compared

« They are reusable as data can be grase

requires.
Depending on their characteristics, these are sequen
direct access.

Various types of Seconda
disks, Optical disks, Flash memory and Memory cards.

e

tial and random or

-

ry Storage Devices are Magnetic tapes, Magnetic

(2.3.2 | Sequential Access and Direct Access
| Secondary storage can be divided into two main categories as for as its sto ring
or accessing the data mechanism is concerned, These are Sequential Access
] and Direct or Random Access.
! a. Sequential Access Storage
Sequential access is a storage system where the data is stored and read in a
fixed or linear order. This order is pre-determined and follows a logical
progression. Some types of s_equemial access are unavoidable, such as when
-playing back a cassette. Common example of this type of device is an audio Of
video cassette. 4 2
The main advantage of sequenti

ks, 9 eq l‘all as co npared to random access memory, is
that it is usually much cheaper to produce,

A5 T R L LIPS L 2 T e
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S is because the compu i
' : ' puter either
like looking for ing J a in sequential order until it find th :

g ormati the correct piece,

has 1o run through 4 the da

in a book with no index. Ma
ry device,

b. Direct Access Storage
Direct access, alsg called Random

example of sequentia| memo gnetic Tape is an

ed i
o o ;ndemnden“y o ge devices. In thig system all dala items
magnetic disk, bits of data are

*sequential access. The only dra

"T‘er-npanad to sequential access de costly as

vices.

'2.3.3 Types of Seconds E——
Secondary storage devices are cia ary Storage Devices
a. Magnetic Tapes
b. Magnetic Disks
¢ Optical Disks
d. Chip Memory

3. Magnetic Tapes

Magneti
S C tape has been used for

classified into the following types

data storage for over 50

years. Magnetic
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Computer Science-X| ¢ magnetic tapes are e “8S mechanism, which positions them on the cylinder in which

e howeve ; . the appropriate i ;
it slower than hard drives;, o e usually used for taking PRIopriate data item
ces a

. i E p : S mmon types of magnetic
! : ; i PPy disks, z; me co n
: t, Locating '
T drawback of tape is | tial f
jor draw! So
backup of data. The maj

ing for =
it or searching i
. cﬂrd before I ! ; .
a specific record requires reading Bvew;leso updating requires COPYing files
s.

transfer data a b -
cheaper and are more durable. These de

Floppy disks and Zip disks
Floppy disks are ofg

|
iti i type of magnetic storages. These disks were ve !
e ined partition: ta in between i ry
markers that identify predefine i tape and adding the new da o S, popular d“”"? the 1980 and early 19905 as portable storage device. Floppy :
~ from the original tape to a blank tape g large amount of data. Modern tap disks are flexible plastic sk

r storin

while copying. Tapes are used 1oh
can store data up to 5 Tera' g
mainframes for backups and ar-.-‘e —— : :‘

is used with minicomputers and They are packed inside a
ytes. It stored in floppy disks in the

inserted in floppy disk drive
limited storage size

form of smal| magnetized spots, Floppy disks are "
for reading and writing information. Due to their
these have been obsolete now days. Maximum storage
Floppy disks in different sizes are

capacity of a floppy disk was 1.44 MB,
shown in Figure 2.9,

Figure 2.8 Magnetic Tape wilh cartridge ’

b. Magnetic Disks

- 4 5_
The most common type of secondary storage devices are magnetic dls-kid J Figure 2.9 (a} Floppy Disks Figure 2.9 (b) Zip disk
- ' j - : i disks) or rig
These are made of either flexible plastic material (Old Floppy _ ) _
! etal (Hard Diske). Magnelic disks 4re coate with s magnetic: substance: Zip disks are also old type of removable storage devices. A zip disk is
Each surface of the disk is subdivided into concentric fings called tracks- S.om?“"hat like floppy disk, only the size and capacity of disks are different, A
g Disks with bigger capacity have more tracks. In-larger computers, one storé? ' sy o2 hok-around 100 MB to 250 MB of data. Zip and Floppy disks are

the same amount of data in each track and

. |
shaft on top of each olher as a disk pack. At jeast one read-write head Ie
assigned for each surface. The read-write heads are mounted on a devicé .

r-l

almost obsolete now a days becal

and CDs are becoming more pop
low cost,

a t t i
keeps several disks mounted 0N use other storage media like Flash memory

ular due to their large storage capacity and
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fi. Hard disks device for
orage ae
A hard disk drive (HDD) is a non-volatile, random access storag

.driven spindle within a
digital data. It contains rotating platters on a motor-driven sp

ritten to the plalter
protective enclosure. Data is magnetically read from and wi

i latters. Hard disk
by read/write heads that float on a film of air above the pla porign
2
drives have been the dominant devices for secondary storag s i
: have maintai
ince the early 1960s. They
eneral purpose computers since ‘ : —
?msit‘mn because advances in their real recording density have kept pe; i
d igh-spee
the requirements for secondary storage. Today's HDDs operate onAt;g p |
serial interfaces; i.e. Serial ATA (SATA) or serial attached SCSI (SAS).

Spandle
-~

Avtuator Arnm
.

AUTHATOT

Figure 2.10 Working of Hard disk drive (HDD)

A typical HDD design consists of a spindle that holds flat
called platters, which hold the recorded data, The
speeds varying from 4,200 pm to 15,000 rpm
Today, most HDDs operate at a speed of 7,200

circular disks, also
Platters in HDDs are spun at

for high performance servers.
pm,

N
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Information is writter, ¢, and read from a platter as rotates. The read-ang.
write head

. 'S Used to defegy and modify the magnetization of
" immediately under jt An actuator arm

(or access arm) moves the heads on an
arc across the platters as they spin, a

the material

llowing each head to access almast the
entire surface of the platter as ¢ SPins. A typical HDD has two electric motors:
a disk motor that sping he disks and an actyator (motor) that positions the
read/write head assempbly across the spinning disks,
The surface of the disk js divided into tra

cks and sectors before writing data,
as shown in Figure 2,11

Figure 2.11 Tracks and Sectors in

Hard digk
Tracks are

Concentric circles (circles within circles). The data bits are
'ecorded ag i

Ny magnetic spots on the tracks.
&ctors are the further divisions of tracks, which hold a block of data that is
re,

a ; ; ’
dor Written at one time. Modern disks have more sectors in the outer tracks

—
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- is greater than the
than the inner ones because the outer radius of the QRS

inner radius.

c. Optical disk

It is a flat, usually circular disk which encodes binary data in the TU;'" Obf pits
(binary value of 0 or off, due to lack of reflection when read) 'El'ld lan ‘5 (binary
value of 1 or on, due to a reflection when read) on a special material (often
aluminum) on one of its flat surfaces. The encoding F'aﬂeni‘! follows g
continuous, spiral path covering the entire disc surface and extending from the
innermost track to the outermost track. The data is stored on the disc with a
laser or stamping machine, and can be accessed when the data path is
illuminated with a laser diode in an optical disc drive which spins the disc at
speeds of about 200 rpm up to 4000 rpm or more depending on the drive type,

disc format, and the distance of the read head from the center of the disc
(inner tracks are read at a faster disc speed). The one side of an optical disc

usually has a printed label, generally made of paper but sometimes printed or
stamped onto the disc itself. The other side of the disc contains the actual data
and is typically coated with a transparent material, usually lacquer. Unlike the
3%-inch floppy disk, most optical discs do not have an integrated protective
casing and are therefore susceptible to data transfer problems due to
scratches, fingerprints, and other environmental problems. Optical discs are
usually between 7.6 and 30 cm (3 to 12in) in' diameter, with 12 cm (4.75in)
being the most common size. A typical disc is about 1.2 mm (0.05 in) thick,
while the track pitch (distance from the center of one track to the center of the
next) is typically 1.6 micro meters {pm)
The following are different types of optical disks,
i. CD (Compact Disk)
~ii.  DVD (Digital Versatile Disk)
fii.  Blue Ray Disk (BD)

(also called pits). The laser b
layer and hits

. CB (Compact pigy,

A compact disk (CD) is 4 plastic
storing, and Playing back audio, vi

-fabn’cated. circular

deo, and Computer data. Compact disk is an
one of three recording types: read-only (e.g.

e.g. CD-RW). Write-on ) Fe' E'Q_" CD-R), and ré-recordable (re-writable,
Ce opfical disks commonly have an organic dye

recording | - i : ;
9 fayer. Rewritable disks typically contain an alloy recording layer,

CDs are used for storing music, vi
» Video, data and pro
about 700 megabyte of datg, Programs. A CD can hold

A CD drive/player is useqd for reading/recording

: _ the data on
in Figure 2.12. The job of cp player is to focus t ey

he laser on the track of bumps
ugh the layer, reflects off the
scatter_s the light and the land
reflection is transmitted as Os and 1g j

. . Pl -.|'

Figure 212 CD and D drive

medium for recording,

]

N
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ii. DVD (Digital Versatile Disk) .
DVD is an optical disk technology with a 4 10 16 gigabyte storage b :deo' :
audio, or other information. DVDs can be single- or double-sided, and can
have two layers on each side. DVD is very similar to CD but has larger data
storage capacity. Its data storage capacity is about ten times mon-'e than ':.1 CD.

It has replaced the video tapes that were used in the past for storing movies. A |

DVD writer or player is used to read the data stored on a DVD. DVD players |

are compatible with CD which means they can play CDs also. DVDs have the
same diameter and thickness as CDs and are made of the same material and
manufacturing methods. Data is also stored just like a CD on a spiral track in |
the form of lands and bumps. Like CDs, DVDs are available as DVD-R and
DVD-RW.

DVDs are easy to carry and can store more data in less space compared to
CDs. 'Disadvantage is that DVDs require special drives to read/write data. DVD

* does not provide enough data storage compared to other latest storage

devices used today.

Figure 2.13 DVDs

iii. Blu-Ray Disk (BD)

Blu-ray is an optical disk format designed to store large amount of data. BlU- °

ray is tt"n& suncessn.r to DVD. Blu-ray disk drive uses blye laser to read from
and write to the disk rather than the req laser of Dyp players. Its main

: '_._.___________.__—-_—_._":% e e e ——— e

"'-ijﬁf.ﬁ:":;‘-"“.-

A RL N

L3

Computer Stienca.
4 — _te = T Unit-2 Computer Memory
advantage over cp and DVD i R A o,
: D is that it h i
GB. Itis also faster than CDs a o e e

blu-ray that represent gi; N DVDs. The bumps (pits) on the surface of

< il T ent digital information are much smaller and very densely
- pacity of blu-ray. Bly- i

storage devices for storing Vi Shiay disics-ane beteir

movies because they require a lot mor
e storage.
Another advantage of blu-ray disk is their durg| .

coating that helps to prevent scratches and mark
A blu-ray disk is shown in Figure 2.14,

bility. They have a special
$ that degrade performance.

Blu-ray disks cannot be used on the current CD and DVD players, because
those players lack the blue-violet laser required to read the disks IHowever
Blu-ray players can run CDs and DVDs. Nowadays. most . '
pictures industry is supporting blu-ray disk. It
for reading and writing.

of the motion
requires a special blue-ray drive

Figure 2.14 Blue Ray disk

——

= T T —

234 'Chip Memory a
E':fn ::l micro.chip is a small piece of semi-conducting material (Eu;uy_siﬁ;:;-;
g cirt?lfrt called IC (Integrated Circuit) is embedded on it. A typical chip
e Ins millions of electronic components (transistors). Flash memory and
Ory cards are the two common types of chip memories which are used as
Portable Secondary storage in computers.

s Secondary storage |
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. gt .|s faster in reag and write compareqd to traditional hard digi
a. Flash Memory t can be electrically erased and | drives
" hip that ca
It is a non-volatile computer storage chip 3 flash drives, MP3 i = .

i , US
reprogrammed. It is primarily used in memory cards

. 4s compared to other portable devices
* i
drives for general storage and transfer of data between | | 15 less prone to damage,
| . V ! i L) 2 -
i i " ital products. It is a specific type of EEPROM . * ltis cheaper than traditional drives in small storage capacities,
computers and other digi pama read-only memory) that is erased and : * ltusesless POWEr than tracitonal g g o
rogramm _
(electrically erasable :I is In early flash the entire chip had to be erased at | * Flash Memory is much 1S ditable tham oy —
mmed in large blocks. bl
ciin morv has become the dominant technology wherever a | y |
it r!: olatile, solid state storage is needed. Example ' * Extremes in pressure o temperature change would not normally
significant amount of non-vi . . e o
g : lude PDAs (personal digital assistants), laptop computers, . ‘ ry |
e, igi AL TIORIe phonse. ¥ “Adding o deleting files in Flash Memory is quick ang tidy.
digital audio players, digital camera - s g e S
Flash Memory Drive (also known as USB flash drive) is a data storag :
i i i SB
that includes flash memory with an integrated Universal Serial Bus (USB)

Flash Memory has a limited number of write and erase cycles.

flash drives are typically removable and re-writable, and * Most flash drives do not have a write-protection mechanism.
i ce. USB flash drives ) " - ] ;
. h smaller than other storage media. Documents, presentations i 1 Due to small in Size, these devices can easily be lost,
. & : :
o I:un,fo of data can be stored on a Flash Drive, and has proved a * Currently costs a lot more Per gigabyte as compared to traditional
and any otherform a ' e P el s
far more effective way of transferring data than burning CD's, and even DVDs. g ge capacities.

b. Flash Memory Cards
A Flash Memory Card is an electronic flash

Flash Drives are also known as USB Memory Pens, USB Pen Drives, and
Memory data storage device used for storing
data sych as text, pictures, audio, and video,

USB Memory Sticks. ’
ni
They are commonly used in many electronic Sandisk

Flgure 2.15 Flash Memory drives } dBUices
Advantages of Flash Memory

The obvious initial appeal and great advantage of Flash Memory is
its portability. Users can Place a number of fi
Flash memory.

» Including digital cameras, mobile

+ laptops, MP3 players and video
98me  consoles,

Phong

. Adapter
. They are small, re-
» @nd able to retain data without

. z i Figure 2.16 Flash Memo Card
Power, They come in various sizes and with i YAy

n
les and applications in SCordable,




Unit-2 Computer Memory

Computer Science-Xl

different storage capacity.

ldvantagel-s of Memory Cards
volatile memory, which keeps data stable

ory cards have hon
et ot threatened by loss of power, and

on the card, Data on them are n
need not be periodically refreshed.

« They are solid state media hence free from
or damages.

« The new generation memory cards are smaller,
with higher storage capacity.

« They require less amount of power.

They are highly portable. They can be easily used in number of

small, lightweight and low-power devices.

They do not produce any noise while reading/writing.

They have relatively large storage space compared to old backup

mechanical difficulties

lighter and compact

devices.
« They can easily fit in memory card slot in different devices and are

easily removable.
= They can be used in different devices such as cameras, computers

or mobile phones.
Disadvantages of Memory Cards
» They can break easily.
* They can be lost, misplaced or smashed.
* Memory cards may be affected by electronic corruption and make
entire card unreadable.
» Sometimes work slow.

~ = Cannot be attached or read by the computer /devices without
proper hardware.

= Can get corrupted if not handled carefully,

-

— |
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SUMMARY

* Computer memony ;
Ty is on ;
computer system, & of the important ang compuisory components of every

————— —— Lfnl‘t-ECompulmMemﬁw

e —

+ Se
condary memory (alsg called auxiliary memg

& ;
urrently in use and Provides long-term storage 1Y) holds data and programs not

Primary or Main memao

h -
axectiad, ¥ holds instructions and data when a program is being

Bit or binary digit is the bas; ;

e basic unit of i
amount of memory a com, L s
values, either '0' or 11 %

in Computing. A bit is the small
Puter can recognize. A bit can hold only one of ::c:

* Byte is a unit of data that is eight bitg long. A b
to represent a character such as an alphabet a

. _Main memory or Primary m
instructions for pracessing.

material.

Volatile memory i

Iy 18 computer memory th i o
the stored information. 1Y hat requires power (electricity) to maintain
Non-volatile i
; e Mmemory is a permanent memory that ;
Information even if the power supply in off. ¥ 056 R 1’ dicred

Ca
che (pronounced as cash) memory is extremely fast Static RAM (SRAM) that is

built into P
& computer's central processi i
i G p ssing unit (CPU), or located nexttoiton a

Registers
are small memory units. ; :
Processor. ry units. There are a number of registers inside the
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Random Access Memory (RAM) is the common type of computer memory. [t is

the Read and Write (R/W) marnnry of a computer.

ROM (Read only memory) is non volatile memory, i.e., the information stored in it,

is not lost even if the power supply goes off.

' Semndary storage is used to hold data/information, to be transferred for use
during* processing as and when required, and for storing data/programs

permanently for future use.

« Sequential access is a storage system where the data is stored and read in a
fixed or linear order.

« Direct access, also called Random access is a storage system where the data is
stored and read directly from storage devices.

« Magnetic Tape is a sequential access storage device used for data collection,
backup and archiving.

o Magnetic storage refers to the storage of data on a magnetized medium.

s A hard disk drive (HDD) is a non-volatile, random access storage device for digital
data. It contains rotating platters on a molor-driven spindle within a protective

‘enclosure.

» Optical disk is a flat, usually circular disc which encodes binary data in the form of
and lands on a special material on one of its flat surfaces.

e A compact disk (CD) is a plastic-fabricated, circular medium for recording. storing,
and playing back audio, video, and computer data.

» Blu-ray is an optical disk format designed to store large amount of data.
» Flash Memory is a non-volatile computer storage chip that can be electrically

erased and reprogrammed. It is primarily used in m;
drmas emory cards and USB flash

Vi.

Vi,

iii.

————————— memory holds data “
-, e — and programs not currently in use r'c
A. Primary .
iy B. Secondary g
. C. Internal i
is the smallest amo |
;_________1_ = unt of memory a computer can hold?
C. Bit e
Which of the followin vy
g is the fastest memory? '
A. RAM in »
B.R
C. Cache memory B, PC:EM -
:‘ow much is 1 Mega Byte memory equal to? N
1024 K B .
kg Bl);‘tses B. 1000 K Bytes he
D.1024 G Bytes
Which material is used to make memory chips?
A. Iron .
B.G
C. Silver D. STIU
ilicon
Which of the following is volatile memory?
A. RAM ? B. ROM
C.p ‘
i ;DM D. EEPROM
i
of the fo!lowmg is called internal processor memory?
A. RAM B. ROM
C. Cache D. DRAM
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viil. has the highest storage capacity.

Disk
A.DVD B, Blu-may . : Processor inte,
C.CD D. Zip disk | ii. Explain RAm and RO along wftIT:" 'T'Jemcry and its types.
i ' l ' ii. Whatis meant irtypes in detail,
A _ : se i
ix. is a type of optical storage? ' between SEqueby. condary storage devices also explain the difference
A. Hard disk B. Blu-ray Disk b ot ntial access ang Random access
. e . e i ) !
C. Floppy disk D. Zip disk - t:ﬂuwmg along with theijr advantages ang disadvantages
. pes 3
x.  Which of the following is a sequential access storage device? b) Magnetic disks ; !
i B. Blu-Ray disk ; : [
A. Magnetic disk e ¢) Optical disks( G, DVD, Blue Ray)
C. Magnetic tape D. Zip dis v.  Describe the followi )
. . owing chip Memories with their advanta
Q2. Give short answers to the following questions. 3 disadvantages. ges and |
i. Whatis computer memory? : \ a) Flash Memory v
ii.  Define bit, byte and memory word. b) Memory Cards !

ii. ~What is the importance of cache memory in a computer? t
iv. Give some uses of secondary memory.
v.  Whatis the role of registers in computer?
Differentiate between DRAM and SRAM.
vii.  Give few characteristics of secondary storage devices,
viii.  Differentiate between the following.
a) Chip memory and Magnetic memory
b) Cache and Register

¢) Volatile and non-volatile memory

d) Magnetic tapes and Magnetic disks
e) EPROM and EEPROM




