Unit-1 overview of Computer Syste
nit-

m

Computer Science-XI e

‘ jons.
Q3. Give detailed answers to the following quest

omputing
i What are computing devices? Explain early and modern comp

devices.
i. Explain different classifications of computers. Y
iii. Whatis software? Explain its two main types W'f“ i LT,
iv.” Explain different types of General Purpose Application .
v.  Write short note on any five input devices. .
vi. What is output? Briefly explain softcopy oul,ou'f devices. .
vii.  What is the importance of magnetic cards/devices based systems?
Explain different types of magnetic cards.
viii.  What are impact and non-impact printers? Explain any two types of
printers in each category.
ix. How a plotter is different from a printer? Explain different types of
plotters.
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define bit, byte, memory word and memory units.

explain the difference between chip memory and magnetic
memory. .

differentiate between volatile and non-volatile memory,

explain internal 'pmcessor_' memory, ram and rom, and their fypes.
explain secondary storage devices.

explain the difference between sequential access and direct |
access. '

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

describe flash memory and memory cards with advantages and |
disadvantages, ' ' : "
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Computer-memory is one of the imp‘ortémha?ding e for hatuslions and
lectronic ho
every computer system. It is the e e S
dat:r which can be accessed by computer. Computer memory 's_ s
data or programs on a temporary or permanent basis for use |.n ; o
; imeiti own,
From the moment user turn the computer on until the time it is shut sl
£ i is some
CPU of the computer is constantly using memory. Memory ﬁ|ar -
disﬁnguished from storage, or the physical medium that holds the rnucl g
amounts of data for later use.
Computer memory is divided into two main types.
. = Primary or Main or Internal Memory o T
= Secondary or Auxiliary or Backing Storage Memory .

7
u

compulsory components of

Primary or Main nisrnory holds instructions and data when a program is
executed, while secondary memory (also called auxiliary memory) holds data

a. Bit-
b. Byte

¢. Memory Word

a. Bit ]
A bit or binary digit is the basic unit of information
smallest amount of memory a computer can recognize. A bit can hold only one
Stitio vamfes, either ‘0" or "1, It is algo applied to a ynit of computer memory
cmrasp?ndmg to the -ability to store the result of a choice between two
alternatives. Computers epresent information. binary code, written as

it

In computing. A bit is the

- Mmost nearest number near thousand is 2°

-
N T
Ky i e, . f __...--""_' —_— —_— il i [ f

SR e

Computer Science.y|
—

sequences of 0s anqg 1g Each bina
physical system that ¢cap, be in either

Unit-2 Computer Memory

ry digit (or “bit") may be stored by any
of two stable states, to represent 0 and 1.
Such a system is called bi-stahle.

In computers many bits are combined
together to hold more information. For example, eight bits make up a byte,
which can hold up to 25 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, #, @, *, etc.

.Computer storage is measured in byte multiples. For example, a 500 Gigabyte
(GB) hard drive holds 500 billiorl bytes of data.

— e —

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

=1024. It is commonly abbreviated
as KB (for Kilo Bytes).

Megabyte: Mega means one Million (2® = 1048576). It is commonly
abbreviated as MB. 1MB = 1024 KB

Gigabyte: The prefix Giga means 2*. The unit symbol for the Gigabyte is GB.

1GB = 1024 MB

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

C. 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
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i isti ter a
an important characteristic of compu : g%
usually have a word size of 16, 32 or 64 bils. A computel

i . ssor at
word size can transfer more bits into the .mlcroprcr:cecompmer.
processing and this improves the processing speed of the

mputers
itecture. Modern comp\

rchite that has a bigger
at a time for
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ain emury or Primary memory is the part of the cumputer that t;o:t;sscti:::
and instructions for processing. Computer internal i e.0ea
data that is used by the system at startup and to run various type§ of programs
such as the operating system. Typically, internal memory is contained on smellll
micro;:hips that are - either attached or connected to _the computer's
motherboard. Computer memory can range from a couple of megabytes", to
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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as for as its manufacturing is concemned, is divided into
i.e. Chip memory and Magnetic memory.

Computer memory,
two types,

a. Chip memory
Chip or microchip is a small piece of
semi-conducting  material (usually
silicon). “ A small circuit called |C
(Integrated Circuit) is embedgeg init. A

Figure 2.1 A chip
nts (transistors). It is
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2 , in some special cases, a sapphira)
wafer, which is first gyt 4 size and then etched with circuits and electronic
. devices. It uses meta).q

3 Xide semiconductor technology. The current stage of
microchip is k_ﬂown as Very Large-Scale Integration (VLSI).

automobiles, home appliances
shows a chip memory.

b. Magnetic memory

Magnetic core memory was the most widely used form of digital computer
memory from its birth in the early 1950s until the era of Chip memory began in

the early 1970s. Aside from being extremely reliable, magnetic core memory is
an appealing technology because it is based

fing of magnetic material, stores one bit by th
magnetic core is a ring of ferrite material. It
either clockwise or anti-clockwise about its a
Can be magnetized, We can then
memory by letting these two
Provides non
its data,

& direction of its magnetization. A
can be permanently magnetized
Xis just as a vertical bar magnet
turn a magnetic core into a bit of digital
magnetization states correspond to 0 and 1. It

-volatile storage. The core needs no continuous power to retain

Itis a System of storing information through the alignment of small grains in g
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

ers as well as in magnetic tape.
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Figure 2.2 shows how data is stored on the 3 Y Main or Primary memory is classified into three types.

j ) a. Internal Processor memory
b. RAM

c. ROM

medium.

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 memory
| ‘ iil. Hegisters

Figure 2.2 Magnetic memory storage mechanism

g e ,m_—_--":-'- + Cache lies  in between the CPU and main memoary while registers are |
- W Py e eey = T £ ; i . ; ; : - :
~voiatl '...-..: ﬂotatilem f_n!?w A ' associated with the arithmetic logic units.

n the ‘asis of retention of data, can be divided intoltwo types i.e.

Memory, o

: : i. Cache Memory
volatile and non-volatile memory. | - .
a. Volatile memory ; N Cache (pronounced as cash) memory is extremely fast Static RAM (SRAM)

L& _ - : that is built into a ¢ ter' tr. ' it (CPU), or located next to
Volatile memory is computer memory that requires power (electricity) to ‘ : into a fJ"_"F'U ers central processing unit (CPU) oT ca d ext
maintain the stored information. Volatile memory retains the information as 't on a separate chip. The CPU uses cache memory to store instructions that E
long as power supply remains on, but when power supply goes off or _ are repeatedly required to run programs, improving overall system speed. This

interrupted, the stored data is lost. It is also known as temporary memory. l memory is mainly used to store some active portion of main memory (RAM).
Examples of such memory are RAM (Random access memory) and Registers.

When any information is required by the processor, first it will look up in the
, b. Non-Volatile memory

| cache memory, and if it is not available in the cache then it will fetch it from the
Non-volatile memory is a permanent Mmemory that can retain the stored

/ RAM. Figure 2.3 shows cache memory interface in the computer. There are
information even if Power supply is off. £

: Xamples of non-volatile memory . . three levels of cache memory.
include ROM (Read-only memory), flash memory, magnetic stc;rage devices ' :
(e.g. hard disks and i . bk * L1 (Level 1) Cache
.g. and magnetic tape), optical disks, and blue-ray disk. Non- ° L2 : A
volatile memory is typicall used f : ] Level 2) Cache
for futiire use. o Or secondary Storage, or long-term storage

* L3 (Level 3) Cache
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cache core. It
wvel 1 cache is built into the actual processor

It is directl
eed as the CPU.
lemory, which operates at the same sp sor needs 10

the proces
y the computer's processor and holds data that est to the CPU but very
;xecute instructions. It is the fastest memory and clos

- 64 or 128 Kbytes).
sxpensive and small in size (typically 8, 18, 20, 32,

is a piece of high‘speed
y accessed

S the system's main memory (RAM), which
' i tion from the
Level 2 cache pulls informal

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

L1 Caches)

L1 Caches

L1 Caches

L2 Cache L2 Cache @B L2 Cache

Figure 2.3 Cache memory interface

L3 cache

Level 3 cache is specialized memory that works hand-in-hand with 1.1 and L2
cache to improve computer performance. L3 cache is

the biggest cache
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:memory that caters g the needs of th

€ microprocessor by anticipating data
requests so that

Processing instructions are provided without delay. L3 cache

is faster than rangom access memory (RAM),
bottlenecks in Performance. :

CPU first loaks for the instructions in L1 cache, then it checks L2 and L3 cache

respectively. L3 cache ¢an be far larger than L1 and L2, and even though it is
slower, it is still faster than RaM.

The architecture for Multi-level cache ¢
are commonly incorporated into the
built into the matherboard,

and is designed to prevent

ontinues to evolve, L1 and L2 caches
CPU while L3 cache has rypical!:,-_r been

Fetching instructions from cache is faster than calling upon system RAM and a
good cache design greatly improves system performance.

Registers

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

the processor. There function is to temporarily store binary information ang
Pass it to the other parts of the processor or main memory during the
execution of Program instructions. Some commonly used registers inside the
micmpmcessars 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 fasteriis 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
Processeqd.

S the current instruction being -
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contains the address

« Program counter {PC},

. process. . o
« .Buffer register, temporarily st

b. RAM (Random Access Memory)
, i e
Random Access Memory (RAM) is the common TYPuter
m
e e memc'w ?f . iTOFIzM' is a volatile memory; it
- and read information rom it.

ssed as long as power is on and

ores data from the memory- .

of computer memory. ltis
The User can write

‘information to it
rmation written 10 it can be acce

means info _ e
| hen the power is off, it cannot be accessed. RAM holds data and p q
| w :
l. i ons temporarily until the CPU needs them,, |
i R s the individual storagé cells which can each

In RAM, transistors make up
“ramember” an amount of da Ph-,rsicalh_.r_, : by
chips which are mounted in modules (small printed _mlrcun oa l.:rﬁ e
i modules are installed in the Computer's motherboard using sockets. Difte

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

RAM consists of small electronic
These
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- Structure that allows high stora
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Types of HI&M — T o Moo

There are two bagje types of RAM
. Static RAM (SRAW)
ii. - Dynamic RAM (DRAM)

i. Static Ray (SRAR)

.:SH;?.M) Is a type of semiconductor memory where the

that it does not need to be periodically refreshed 9
more expensive, but faster and significantly
Due to a more complex internal structure, 8
and is therefore not used for :
main memory in personal co
CPU's cache.

ii. DPynamic RAIW

“Static” indicates
to retain its dat-.;; SRAM is

: RAM is less dense than DRAM
hlgh-capacrty. low-cost applications such as the
Mputers. Static RAM is mainly used to make the

of their simple

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

“* SDRAM R
* DDR SDRAM :

:DHAM stands for Synchronous Dynamic
h.andom Access Memory. SDRAM is a
'Gh speed semiconductor memory. It is

Figure 2.5 SDRAM

the older DRAM (Dynamic Random Access M

chronously, which means that
T » )

Smory).

less power hungry than DRAM. -
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i rate
ystem data bus. Therefore, it can openon_
it much gfeater speeds than

synchronous RAM.~

le Data Rate SDRAM) .
RAM (Double Data
pon DRAM which allows &

; AW
re 2.6 DDR3 SDR
. SDRAM.

is an improved S

ice the
data at twice
computer to transfer k spee

rds per clock cycqe-

d to simple

d as compare

. mory cloc
mproved memory

speed. It has 1

ive WO ' including
ites two consecutive mputers today,
It reads or writes RAMs used for c0
of DDR SD

ranging in
There are many types DDR2 RAM and DDR3 RAM

Data Rate), DDR g2 f 512 MB to 4GB
S {meu::z to ZDUG MHz. SDRAM comes in sizes O
100
speed from

. hows SDRAM. i
: uters. Figure 2.5 5 2 reads or writes
b tudafsa'ﬂ::";s are used in today's computers. DDR
-~ DDR2 and DDR

rites 8 data words
f data per clock cycle whereas DDRS3 reads or w
4 words of da <
per clock cycle. Figure 2.6 shows DDR3 SD

c. ROM (Read Only MemorT)l emory, i.e., the information sto
; i volatile m e, o
d only memory) is non : for the permane
HUM {F'-Z?Iost even if the power supply goes off. Itis used oen s
ot f information. It also possesses random access prop : e e
wibitd ritten into 2 ROM by the users/programmers. Irf othe! ey A
cannu'it:E \: ROMs are decided by the manufactures. Figure 2.
contents o :

different types of ROM chips.

I v ' :
EEPROM EPROM FROM

Figure 2.7 Ditterent types of ROM Chips
£y :

red

.". EPROM is an erasable PROM. The

+ Secondary Storage and transfers the desired data

Powereqg off and

Computer Scfence-)ﬂ
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Types of Roy —

e Read Only Memory (EPROM)

il. . Electrically Eragapye Programmable Read Only Memory EEPROM

PROM

Itis a type of ROM which can
changed. PROM is manufacty
by *blowing” its fuses. This pro is i
it can never be un-blown,

ii. EPROM

The data is fed into it using a PROM programs.

stored data in EPROM can be erased by

exposing it to Ultra Viglet (UV) light for about 20 minutes. When it is exposed

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

EEPROM (Electrically Erasable
eprogrammed on the board. It ca
is a limit on the number
usually around 10,000 tim

-

PROM) is a chip that can be erased and
n be erased within a few milliseconds. There
of times the EEPROM can be reprogrammed, ie.;

es. Flash drive is a special type of EEPROM.

DARY STORAGE

"""}*

e

/2.3 sEcon

Secondary storage is useq to hold data or informati
called Auxiliary storage, external storage or backing
CPU. The Computer usually uses its input/out

On permanently. It is also
storage. It lies outside the
put channels to access
using intermediate areq in
he data when the device is
Some examples of secondary storage

Plimary storage, Secondary storage does not lose t
it is non-volatile,
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<k drive, CD, DVD, Blue Ray DIS_"‘% Flash mem¢
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Memory cards.

e T T haiasada Devices T et
G ary Storage Devices
z'@‘jﬂ SEc?“ﬂ r:reuse:? for storing the data permanently. ere

Secondary storage devices '
devices have the following characteristics. P
s Theyare non-volatile as the data is notnlcst when p;owterabwes.
« The capacity of these devices is very high. It gtlnes ] : )
« They are cost effective as compared to the main memory. et
« They are reusable as data can be erased and stored any Ui

requires.
+ Depending on their characteristics,

direct access. : )
Various types of Secondary Storage Devices are Magnetic tapes, Magnetic

disks, Optical disks, Flash memory and Memory cards.

— -

these are sequential and random or

e e
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§ 552' l'S,_dq,iiaﬁ‘l:ial @dee__ss_ -?n.t_l. pirec_t__ .l_\gcess
;;uﬁdaw storage can be divided into two main categories as for as its storing
or accessing the data mechanism is concemned. 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 @
fixed or linear order. This order is pre-determined and follows a logical
progression. Some types of gequenlial access are unavoidable, such as when
- playing back a cassette. Common example of this type of device is an audio Of
video cassette, : 5

The main advantage of sequential, as compared to random access memory. i
that it is usually much cheaper to produce,

.-—-_.._
-

Ience-Xl

has to run throygh

all i
oy Q the data in Sequential order until it fi iece
. fockni. foi ey i1t find the correct piece,

N a book with no index. Magnetic Tape is an

example of sequentig| memory device

red at precise locations, enabling the

clly without havi :
records. Magnetic di . ving to scan a series of
. gnetic disks, Compact disks and all latest memory devices have

direct storage a i i
; ge access mechanism, Direct access is efficient as ¢
-8equential access. The only drawback i e,

: IS that these devj
t_:ﬁf}_r_r.mparﬁd to sequential access devices L A

[_g;§.3 T_ype_s of Secondary Storaﬁe _Bév_iée_s_- A
Secondary storage devices are cla ]
a. Magnetic Tapes
b. Magnetic Disks
C. Optical Disks
d. Chip Memory .

computer to retrieve information dire

ssified into the following types.

» Used for recording analog

o or digital data, i
Puter data on magnetic tape is a i

: that stores
Jape drive. Magnetic Tape

S generally




omputer Memory

Unit-2 C

i 5!

T

i N )

Computer Science.y)

Computer Science-XI

¢ magnetic tapes are

E acac ve :
: ard drives; NOWE - ki
it slower than h cos are usually used for taking

transfer data a b ;
cheaper and are more durable. These devi

e ial format. Locating
; g is its sequentia -
backup of data. The major draiback & t;p record before it of gearching for
e

» N . v 3 j
specific record requires reading € ; s ot s
E:na:cers that identify predefined partitions. Als0 lfpdattll-:;gr:z:; peeien
* from the original tape to a blank tape and adding s Mg M
[ ing large amo .
ile copying. Tapes are used for storing ! =
wh“estol:: c?ata .Tlp to 5 Terabytes. It is used with minicomputers and
can
mainframes for backups and arc;hwes

£

Figure 2.8 Magnetic Tape with cartridge

b. Magnetic Disks

The most common type of secondary storage devices are magnetic disks:
These are made of eilher flexible plastic material (Old Floppy disks) or rigid
metal (Hard Disks). Magnetic disks are coated with a magnetic substance.

Each surface of the disk is subdivided into concentric rings called tracks:

Disks with bigger capacity have more tracks. In-larger computers, one storé®

the same amount of data in each track ang keeps several disks mounted 01 ?
shaft on top of each other as a gigk pack
assigned for each surface, The read

‘
—_—

—_———— ———

2ip disk can hold-around 1

At least one read-write head e
“write heads are mounted on a devic?

Unit-2 Computer Memary

called the acces;s m S Ee T : ;
ec i iti
the hanism, which positions them on the cylinder in whic

appropriate datg itemn
- S 10 be located. Some comm i
disks are Floppy disks, Zip disks ang Hard disks. TR TVSE

i. FH‘.‘PPP disks and Zip diskﬁ

::;z :;yr :ji:s ::E old type of magnetic stora
S, HEX?beE I1 980 and early 1990s as portable storage device. Floppy
B 8 b IIJEI'StIC disks coated with Mmagnetic material on both sides
skt I:SJE:IE a plastic jacket for protection. Digital information Es:
A ﬂ(l;’y s .s in tﬁe form of smay magnetized spots, Floppy disks are
P PPy disk drive for reading ang writing information. Due to their

storage size these have been obsolete now days. Maximum storage

capacity of a floppy disk was 1.44 et
~ shown in Figure 2.9. MB. Floppy disks in different sizes are

ges. These disks were v:ery}

Figure 2.9 (a) Fleppy Disks

Figure 2.9 (b) Zip disk

Zj .

sol:n :‘Eks .are also old type of removable storage devices. A Zip disk is
at like floppy disk, only the size and capacity of disks are different. A

00 MB to 250 MB of data. Zip and Floppy disks are

: : like Flash memory
€coming more popular due to their large storage capacity and

almost obsolet
€ now a days because other st i
and Cog o V! orage media

low cogt.

= e — __—_:_E__'—_-\—._..
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fi. Hard disks .
A hard disk drive (HDD) is a non-volatile, random access storage dewc? for
digital data. It contains rotating 'platters on a motor-driven spindle within a
protective enclosure. Data is magnetically read from and written to the platter
by read/write heads that float on a film of air above the platters. Hard disk
drives have been the dominant devices for secondary storage of data in
general purpﬁse computers since the early 1960s. They have maintained this
position because advances in their real recording density have kept pace with
the requirements for secondary storage. Today's HDDs operate on high-speed
serial interfaces; i.e. Serial ATA (SATA) or serial attached SCSI (SAS).

Spmdle

Actuator Arm

ACTuator

Platrers

Figure 2.10 Working of Hard disk drive (HDD)

A typical HDD design consists of a spindle that holds flat circular disks, also
oalled platters, which hold the recorded data. The piatters in Hpp ik
speeds varying from 4,200 pm to 15,000 o S are spun

L]

r high pe
Today, most HDDs operate at a speed of 7,200 pl S e

m.

ST —oenesr
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Information is wriy, =
. : ®N 10 and read from a piatter as i :
write head as it rotates. The read-ang.

i and modi izati
< i Aoy odify the magnetization of the materia|

Figure 2.1 Tracks and Sectors in Hard disk

Tracks are

Concentric circles (circles within o
Bt o ( ithin circles). The data bits are

Ny magnetic spots on the tracks.

ectﬂrs are th rt i . W 1 h
rEQH her dIWSrO s Of 1raCkS, hICh Old a b[OCk Of data t at |S

Or writte i i
N at one time. Modern disks have more sectors in the outer track
£ 5

— il S
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i er is greater than the
than the inner ones because the outer radius of the platier is g .

inner radius.

c. Optical disk

i in the form of pits

It is a flat, usually circular disk which enco:;s blnhaeryn ?:at:]iand e
I f reflection wi
inary value of 0 or off, due to lack o ; . f
frt:IuaWof 1 or on, due to a reflection when read) on a .spemal mate:;]l;t;e;
aluminum) on one of its flat surfaces. The encoding ;Eﬂ:;?n s
continuous, spiral path covering the entire disc surface an: e ethe d?sc e
: ‘track. The data is stored on

innermost track to the outermost trac : j
laser or stamping machine, and can be access?d whu.an thE{ data pa.th is
illuminated with a laser diode in an optical disc drive wh.lch spins ihg 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 cgnler' of ?he 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 actu‘aF data
and is typically coated with-a transparent material, usually lacquer. Unlike t‘he
3'e-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
usu_ally between 7.6 and 30 ¢cm (3 to 12in) in'diameter,. with 12 cm (4.751in)
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)
iii.  Blue Ray Disk.(BD)

storing, and playing back audio, vi

(also called pits). The Jaser be
layer and hits the censor that

¥
bl
ko

azk N -. - A

Computer Science.y

Unit-2 Computer Memory
—_— —————

——

i. cb {c&mpact Bisk]
A compact disk (Cp) i 5 Plastic-fabricated, circular medium for recording,
deo, and computer data. Compact disk is an
one of three recording types: read-only (e.g.

Once, e.g. CD-R), and ré-recordable (re-writable,
“once optical disks com

optical disk designed to Support
CD-ROM), recordable {write-
e.g. CD-RW). Write

about 700 megabyte of data,

A CD drive/player is used for re

adingfrecording
in Figure 2.12, The job of CD player

the data on the CD as shown
is to focus the laser on the track of bumps
am passes through the layer, reflects off the

detects changes in light. The bump (pits) P
reflects it into the censor. The change in
1s into the memory of the computer.

scatters the light ang the land u
reflection is transmitted as 0s and

"

- @ - ..',I:

Figure 212 CD and cp drive
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ii. DVD (Digital Versatile Disk)

_ . for video,
DVD is an optical disk technology with a 4 1o 16 gigabyte storage®

audio, or other information. DVDs can be sing
i A er d

storage capacity. Its data storage capacity is about ten times mof‘e than fj‘ 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
aré compatible with CD which means théy 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. BIV-

ray is the successor to DVD. Blu-ray disk drive

uses rom
and write to the disk blue laser to read f

rather than the red |aser of DVD players. Its main

le- or double-sided, and can

__'—___':‘-"‘"‘n§'-—r"'_'_'_

— —r—

Unit-2 Computer Memory

advantage over cp and DVD ié that

; it has sto - i l
GB. Itis also faster than CDs and D Pl S e

blu-ray that represent iq; VDs. The bumps (pits) on the surface of
'gital information are much s
packed. This increases the st maller and very densely

orage capacity of blu-ray. Blu-ray disks
: . Blu- are better
storage devices for storing movies because they 4

Another advantage of blu-ray disk is their dural
coating

require a lot more storage.
bility. They have a special

tha
t helps to prevent scratches and marks that degrade performance.

'A blu-ray disk is shown in Figure 2,14,

Blu-ray disks cannot be used on the current CD and DVD players, because
those players lack the blue-violet laser required to read th

, e disks. However,
Blu-ray players can

. ‘ run CDs and DVDs. Nowadays. most of the motion
pictures industry is supporting blu-ray disk. It

: requires a special blue-ray drive
for reading and writing.

Figure 2.14 Blue Ray disk

e

e e — —

}. 2é3_‘-flj 'Chip Memory as Secondary storage

Chi . (TS ea e e i 3 T T R T T

Ahlp Or microchip is a small piece of semi-conducting material (usually silicon).
Small circuit called IC (Integrated Circuit) is embedded on it. A typical chip

Ntains millions of electronic components (transistors). Flash memory and

me
o r:"m‘i cards are the two common types of chip memories which are used as
able Secondary storage in computers.

r@
= 4
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a. Flash Memory . s
It is a non-volatile computer storage chip that ca s
reprogrammed. It is primarily used in memory cards, B
players and solid-state drives for general storage and tr.a.ns or iy
computers and other digital products. It is a sPEC'f')C “:!;I: is eméed -
e ble read-only memory
electrically erasable programma . . e
; mmed in large blocks. In early flash the entire chip had to be
i Flash memory has become the dominant technology wherever a
once. Fla " S
\ significant amount of non-volatile, solid state storage Is needed. Examp
; : ] w . . S'
applications include PDAs (personal digital assistants), laptop computer
igi igital cameras and mobile phones.
digital audio players, dig P el
Flash Memory Drive (also known as USE flash drive) e i
that includes flash memory with an integrated Universal Serial Bus (USB)

Cal ly erased and

interface. USB flash diives are typically removable and re-writable, _and
physically much smaller than other storage media. Documents, presentations
and any otherform of data can be stored on a Flash Drive, and has proved a
far more effective way of transferring data than burning CD's, and even DVDs.

Flash Drives are also known as USB Memory Pens, USB Pen Drives, and

USB Memory Sticks. ‘

Figure 2.15 Flash Memoary drives
Advantages of Flash Memory
* The obvious initial appeal and great advanta
- its portability. Users can Place a number of
Flash memory.

ge of Flash Memory is
files and applications in

w in various sizes and with

Its physica Size is smaller

as compared to other portable devices,
L]

Itis less prone g damage,
e ltis cheaper than traditional dr
It uses Jesg Power than traditional hard digk drives.

* Flash Memory is much More durable than other forms of computer
memory.

ives in smal| storage capacities.

affect Flash Memory.

Adding or deleting files in Flash Memory is quick and tidy.
Disadvantages of Flash Memory

Flash Memory has a limited number of writ
* Most flash drives do not

e and erase cycles.

have a write-protection mechanism,
Due to small in Size, these devices can easily be lost,

Currently costs a Iot more per gigabyte as Compared to traditional
hard drives for large storage capacities,

b. Flash Memory Cards
A Flash Memory Card is an electronic flash
Memory data storage device used for storing
data such a¢ text, pictures, audio, and video.

They are commonly used in many electronic
devices

Samisk

» Including  digital cameras, mobile :

» laptops, MP3 players and video
8ame  congples.

Phoneg

They are small, re-

"eCordable, and abie to retain data without
Power, T,
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different storage capacity. R

. - s
Advantages of Memory Card which keeps data stable !

i mory, -
ve hon-volatile me wer, and !
o Memory c:[ds T: on them are not threatened by 10s$ of po .
- onthe card. Da
S d. Sieo ®. o
eriodically refreshe ical difficulties
el rd state media hence free from mechanical
s They are soli

or damages.
« The new generation memory cards are
with higher storage capacity.
uire less amount of power. - ‘ "

ThBYf&l_ highly portable. They can be easily used in number
They ai .

small, lightweight and low-power dt::n.rlces‘ - .

They do not produce any noise while reading/writing. kit
They have relatively large storage space compared to 0

smaller, lighter and compact

vices. . -
f:II'T'Luf.'z,' can easily fit in memory card slot in different devices and rare
-

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

is one of

* Computer Mmemory
computer system,

the important ang compulsory components of every

* Secondary memory (alsg

called auxilia memory) holds dat
currently in use ang provid i i 4 a. NS

es long-term storage,

* Primary or Main Memory holds instructions and data when g program is being
executed.

= Bit or binary digit is the basic unit of’informa
amount of memory a com,
values, either '0' or 1 p

tion in Computing. A bit is the smallest
Puter can recognize. A bit can hold only one of two

* Byteis a unit of data that is eight bits lon

9. A byte is the unit most computers use
1o represent g character such

as an alphabet, g number, or a special symbol.

s Main memory or Primary memory is the part of the computer that holds data and
instructions for processing.

* Magnetic core memory was the most widely used form of digital computer
memory based on a very simple idea. A core, a rin

9 of magnetic material, stores
one bit by the direction of its magnetization. A magnetic core is g ring of ferrite
Mmaterial, -

* Volatile memory is computer memory that requires power

(electricity) to maintain
the storeq information,

* Non-volatile memory is a permanent memory that can retain the stored
Information even f the power supply in off.

Cache (Pronounced as cash) memory is extremely fast Static RAM (SRAM) that is

built inte a computer's central processing unit (CPU), or located nextto it on a
Separate chip,

Hegistars are small

memory units. There are a number of registers inside the
Processor, .

-
rn
. A
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emory. It is
Random Access Memory (RAM) is the common type of computer m )
the Read and Write (R/W) memory of a computer.

: A : ; ion stored in it,
ROM (Read only memory) is non volatile memory, i.e., the information &

is not lost even if the power supply goes off.

' Secandary‘ storage is used to hold data/information, to be Transglr;drfDOYEU;z
during " processing as and when required, and for storing prog

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.

« 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 dig!‘tal
data. It contains rotating platters on a motor-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.

« 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 memory cards and USB flash
drives. - ; i
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iii.

iv.

V.

Vi.

Vi,

Unit-2 Comp
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A. Prfmary
C. Main B. Secondary

. C. Internal
Is the smallest amount of

s Em:mon.' a computer can hold? ‘
C. Bit c. MBB !
Which of the following is the fastest memo;'y" :
A. RAM ‘ #
| B.ROM nd
C. Cache memory D. PROM l
) ; ‘he
How much is 1 Mega Byte memory equal to?
A1
024 K Bytes B. 1000 K Bytes the
C. 1024 K Bits |

] D.1024 G Bytes
Which material is used to make memory

chips?

A. Iron B. Gold

C. Silver D. Silicon

Which of the following is volatile memory?

A. RAM B. ROM

C. PROM D. EEPROM
Which of the following is called internal processor memory?
A. RAM B. ROM
C. Cache D. DRAM
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vil. __ hasthe highest storage capacity.
ADVD B. Blu-ray Disk
é CD D. Zip disk
ixx. ___isatype of optical storage?
A. Hard disk B. Blu-ray Disk
-~ C.Floppy disk D. _Zip disk

g along with th :
a) Magnetic s €ir advantages ang disadvantages:
b) Magnetic disks . ‘f

x.  Which of the following is a sequential access storage device?

A. Magnetic disk A s ©) Opticaldisks( CD, DVD, By gy
5 etic tape D. Zip disk V. ; ) .
SRR 58 D.'es-::nbe the following chip Memories with their advantages ang
Q2. Give short answers to the following questions. B disadvantages. an
i.  Whatis computer memory? : ‘ a) Flash Memory N
ii.  Define bit, byte and memory word. b}_ Memory Cargs

iii. Whatis 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.
vili.  Differentiate between the following,
a) Chip memory and Magnetic memory
b) Cache and Register

th

c) Volatile and non-volatile memory

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




