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Computer Memory

The computer memory is one of the most important elements in a
computer system. It stores data and instructions required during
the processing of data and output results.

Storage may be required for a limited period of time, instantly or
for an extended period of time.

It also relates to many devices that are responsible for storing

data on a temporary or a permanent b.aS|s.
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Name Equal To Size (In Bytes)
Bit 1 Bit 1/8
S < ]
Nibble J‘ 0|0 o } 4 Bits 1/2 (rare)
o~ _— =
Byte 8 Bits 1
Kilobyte 1024 Bytes 1024
-_— e
Megabyte 1, 024 Kilobytes 1,048, 576
Gigabyte 1, 024 Megabytes 1,073,741, 824
Terabyte 1, 024 Gigabytes 1,099, 511, 627, 776
Petabyte 1, 024 Terabytes 1, 125, 899, 906, 842, 624
Exabyte 1, 024 Petabytes 1,152,921, 504, 606, 846, 976
Zettabyte 1, 024 Exabytes 1, 180, 591, 620, 717, 411, 303, 424
Yottabyte 1, 024 Zettabytes 1, 208, 925, 819, 614, 629, 174, 706, 176




Memory Hierarchy

The hierarchical arrangement of storage in current computer
architectures is called the memory hierarchy. The computer uses
a hierarchy of memory that is organised in a manner to enable the
fastest speed and largest capacity of memory as shown in figure.
The memory is characterised on the basis of two key factors;
capacity and access time.




Parameters of Memory

Some related parameters of memory are as follows

1. Storage Capacity It is representative of the size of memory.
The capacity of internal memory or main memory can be
expressed in terms of number of words or bytes.

2. Access Modes A memory is comprised of various memory
locations. The information from these memory locations can
be accessed randomly, sequentially and directly.

3. Access Time The access time is the time required between the
desired modes for a read or write operation till the data is
made available or written at the desired location.



4. Physical Characteristics In this respect, the devices can be
categorized into four main categories as electronic, magnetic,
mechanical and optical.

5. Permanence of Storage Its permanence is high for future use in
magnetic materials.



Types of Memory

In general, the memory is classified into two categories as follows

1. Primary memory or Main memory
2. Secondary memory or Auxiliary memory



q 0“ Primary memory or Main memory

Your ¢P

The memory unit that communicates directly with the CPU is
called main memory or internal memory or primary memory. The
primary memory allows the computer to store data for immediate
manipulation and to keep track of what is currently being
processed. It has limited storage capacity.

Primary memory is of two types as shown in the image below.




Random Access Memory (RAM)

It is also known as read/write memory, that allows CPU to read as
well as write data and instructions into it. RAM is used for the
temporary storage of input data, output data and intermediate
results.

There are two categories of RAM as follows

(i) Dynamic RAM (DRAM) It is made up of memory cells where each cell is
composed of one capacitor and one transistor. DRAM must be refreshed

continually to store information. DRAM is slower, less- expensive and

Q occupies less space on the computer's motherboard.
(if) Static RAM (SRAM) It retains the data as long as power is provided to the
memory chip. SRAM needs not be refreshed periodically. It uses multiple

transistors for each memory cell. It does not use capacitor. SRAM is often
used cache memory due to its high speed. SRAM is more expensive and

faster than DRAM. \_ﬁ | ¢ {6 W W Dﬁ’i@




Read Only Memory (ROM) permonen

Read Only Memory (ROM) It is also known as non-volatile memory
or permanent storage. It does not lose its contents when the
power is switched OFF.

ROM can have data and instructions written to it only one time.
Once a ROM chip is programmed at the time of manufacturing, it
cannot be reprogrammed or rewritten. So, it has only read
capability, not write.

There are three categories of ROM as follows :

1. Programmable ROM (PROM)

2. Erasable Programmable ROM (EPROM)

3. Electrically Erasable Programmable ROM (EEPROM) )

e




Programmable ROM (PROM)

It is also in nature. Once a PROM has been

programmed, its contents can never be changed. It is one-time
programmable device. These types of memories are found in
video game consoles, mobile phones, Iimplantable medical
devices and high definition multimedia interfaces.

Erasable Programmable ROM (EPROM) : C»

It is similar to PROM, but it can be erased by exposur
ultraviolet light, then rewritten. So, it is also known a$ Ultraviolet
Erasable Programmable ROM (UVEPROM). -

Electrically Erasable Programmable ROM (EEPROM)

It is similar to EPROM, but it can be erased electrically, then
rewritten electrically. It is the most flexible type of ROM, and is
now (commonly used for holding BIOS)



(Apart from above memory, there is also some other memory that
hel iImary memory which are as follows )

Cache Memory:

It is a storage buffer that stores the data which more often, temporarily and
makes, them available to CPU at a fast rate. Cache memory is a very high
speed. memory placed in between RAM and CPU. It increases the speed of
processing. Cache memory is very expensive, so it is smaller in size. Generally,

computers have cache memory of sizes 256 KB to 2 MB.
v—-d-

Flash Memory : 35D, SpCarcld

It is a kind of €emiconductorbased non-volatlle rewritable memory, used in
digital camera, mgh{lé pnone, printer, ettt

Virtual Memory Knm o ‘éo

It is a technique that allows the execution of processes that are not completely
in main memory. One major advantage of this scheme is that programs can be
larger than main memory.
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Secondary Memory/Storage g

 This memory stores much larger amounts of data and information for
extended periods of time e

R —

- Data in secondary memory cannot be processed directly by the CPU, it must

first be copiad into primary memory, i.e. RAM
Wr * ltisth w nform of memory

« Secondary storage is used to store data and programs when they are not
being processed. It is also non-volatile in vis nature. Due to this, the data
remain in the secondary storage as long as it is not overwritten or deleted by

ces include as follows:
1. Magnetic Storage

2. Optical Storage

3. Solid State Storage



Magnetic Storage

Magnetic storage is the manipulation c@getic fields )on a
medium in order to record audio, video or other data. It includes
hard disk drive, floppy disk and magnetic tape..

Q
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Optical Storage
____’

Optical storage is any storage type in which data is written and
read with a laser. It includes CD, DVD and Blu-ray disc.

ﬂ ﬁ

Solid State Storage

Solid state storage is a type of storage technique that employs
storage devices built using silicon microchip based storage

architecture. It includes pen/flash drive, memory card.
M ———



Hard Disk Drive (HDD)

It is a Iﬁ@ﬂLQLﬂile and random access_digital data starage
device. HDD is a data storage device used for storing and
retrieving digital information using rotating disks (platters)
coated with magnetic material. T e

 All programs of a computer are installed in hard disk.
e |t Wsk i.e. caQEot be removed from the drive.




It consists of a that holds non-magnetic flat circular disks,
called platters, which hold the recorded data. Each platter
requires two read/write heads, that are used to write and read
information from a platter. All the read/write heads are attached to
a single access arm so that they cannot move independently.

g Track/
= ‘-:‘:':?_f:\_ N4 Cylinder

The information is recorded in bands; each band of information is
called a . Each platter has the same number of tracks and a

track location that cuts across all platters is called a
The tracks are divided into pie-shaped sections known as sectors.



Floppy Disk (Diskette)

\ It is used to store data but it can store small amount of data and it
| is slower to access than hard disks. Floppy disk rounds in shape
and a thin plastic disk coated with iron oxide. Data is retrieved or
recorded on the surface of the disk through a slot on the
envelope. Floppy disk is removable from the drive.

Floppy disk is available in three sizes;

8 inch , S%inch , 3§inch



Magnetic Tape

| « These tapes are made of a plastic film-type material coated with
magnetic materials to store data permanently.

 Data can be read as well as recorded.
* It is usually 12.5 mm to 25 mm wide and 500 m to 1200 m long.

- Magnetic tapes hold the maximum data, which can be accessed
sequentially.

- They are generally used to store backup data or that type of
data, which is not frequently used or to transfer data from one
system to another.




Compact Disc (CD)

/ It is the most popular and the least expensive type of optical disc.
A CD is capable of being used as a data storage device along with
storing of digital audio. The files are stored on this particular
contiguous sectors.

CDs are Categorized into three main types as follows
(i) CD-ROM.(Compact Disc-Read Only Memory)

(1i) CD-R (Compact Disc- Recordable)

(1ii) CD-RW (Compact Disc- Rewritable)




Digital Video Disc (DVD)

DVD is also known as Super Density Disc (SDD) or Digital
Versatile Disc (DVD).It is an optical disc storage media. DVDs offer
higher storage capacity than CDs while having the same
dimensions. Depending upon the disc type, DVD can store several
Gigabytes of data (4.7 GB-17.08 GB). DVDs are primarily used to
store music or 6 movies and can be played back on your
television or computer too. They are not rewritable media.

DVDs come in three varieties as follows

1. DVD-ROM(Digital Video Disc-Read Only Memory)
2. DVD-R (DVD-Recordable)

3. DVD-RW (DVD-Rewritable)



Blu-ray Disc

It is an optical disc storage medium designed to re-capture-thg
data normally in DVD format. Blu-ray disc (BD) contain
(23.31 GB) per layer space. The name Blu-ray disc refers to the
blue laser used to read the disc, which allows information to be
stored at a greater density than the longer- wavelength red laser

used in DVDs.

Blu-ray can hold almost 5 times more data than a single layer
DVD.

The variations in the formats are as follows
(i) BD-ROM (Read only)

(1i) BD-R (Recordable)

(iii) BD-RW (Rewritable)

(iv) BD-RE (Rewritable)



Pen/Thumb Drive
—

Pen drive is also known as flash drive. A flash drive is a data
storage device that consists of flash memory (key memory) with a
portable USB (Universal Serial Bus) interface. USB flash drive are
typically removable, rewritable and much smaller than a floppy
disk.

—

vViemao

These are the data storage devices in a chip shaped which can
store the data in it. They are commonly used in many electronic
devices, including digital cameras, mobile phones, laptop
computers. They are small, re-recordable, easily portable and very
light weighted.



Secondary Memory Devices and their storage method and

capacity are follows :

Secondary Memory
Dcvnccs

Floppy Disk
(5.25 mch)

——— —— e —

Flopp) stk (3. S inch)

Flopp) D;;;o(—ll—:ﬁ-c!\)
CD-ROM
DVD-ROM

I;cn Drive

Magnetic Tape

Magncuc

Capacity
-—_— —/
1.2 MB

Storage
Mcthod

Magnetic
/

1.44 I’\_(—B’/
so KB to .,mtb/

Magncnc

\
640 MB w“"

47GB0 ‘768/
1GB t05'2//
| uplO IIE/

Opucal

-— —— ———

Solid Statc

\1agneuc







Which of the following is used for very high speed

searching applications? —_—
1. Flash Memory

/ Content-addressable Memory
3. Dynamic Random Access Memory ( DKMY‘)

4. Static Random Access Memory (/SQW)



Content-Addressable Memory

Content-Addressable Memor is a specialized type of computer memory
designed for high-speed data Tetrieval based on the content of the data rather

than its physicataddress. This unique capability allows CAM to perform
searches i aking it particularly effective for applications that require
rapid access to information, such as networking and database management.

Definition and Basic Concepts

CAM, also known as associative memory, enables direct access to stored data
by comparing input search data against all stored entries simultaneously. This
contrasts with traditional Random Access Memory (RAM), where data is
accessed using specific addresses. CAM's architecture allows it to return the
address of matching data or the data itself in a single operation, significantly
speeding up the retrieval process



What is the name of a memory buffer used to
accommodate a speed differential?

/Cache

2. Stack Pointer

3. Accumulator
4. Disc
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Explanation

The memory buffer used to.accommodate a speed
differential is known as'Cache. Cache memory is
designed to store frequently accessed data and
instructions, allowing for faster retrieval compared to
accessing data from main memory. This helps bridge the
speed gap between the CPU and slower memory types,
enhancing overall system performance.



Which is‘not an external storage device?

1. CD-ROM
2. DVD-ROM
3. Pen Drive
4. RAM



In T, associative memory is called as

1.

2
3.
4

Virtual memory

. Cache memory

Content addressable memory
. Main memory
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Cache memory acts between
1. CPU and RAM

2. CPU and ROM

3. RAM and ROM

4. CPU and Hard disk



Main memory is also known as
1. Auxiliary memory
%’Primary memory

3. Secondary memory

4. None of the above



D2

Storage capacity of W depends on
1. Tracks per inch.of surface

2. Bits per inch of tracks

|stack in disk surface
7 All of the above




Chief component of first generation computer was
1. Transistors ;
Z"Vaccum Tube

3. Integrated Circuits

4. Radio




Which among the following is known as temporary

or volatile memory?
4. RAMDD

2. ROM
3. Blu-ray
4. Hard disk
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s equal to how many megabytes in binary?




Which of the following is not used for storing data?
1. CD
2. DVD

é&&emd-l:l%rd Drive / [/Np(*
4. Keyboard NS
y>. > _J:h M Df/




Which memory is NOT primarily based on

semiconductors?

1. Main Memory ——> RA1Y {“’//
Cache Memory \_//
Secondary Memor

- )

Regis(ty
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660272

Aliya has 2600 of data. Dinesh has 4000 MB_of data.
The combined data would fit on a USB flash drive of

storage C@acity. -
1.1GB_~-
2. 2GB”

-/ s 1aul
3. 6 6B > 5 Cx1025 ""y

4. 1OGB/




What is the typical range of RAM size in a standard
laptop used for office work after 20207?

1. 128 KB-256 KBA




Becatise of the continuous power it doesn't need to be

o remember the data being stored. However, it is a

votatte memory. Which means that all the data that had been
stored becomes Iosi once the power is cutoff.

- \;\ M\a
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