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Introduction

•
Part 2 covered

−
processor,a

prim
ary com

ponent of a com
puter

•
T

his part discusses

−
m

em
ories, a m

ajor com
ponent of any

com
puter

−
physical m

em
ory,virtual m

em
ory,caches
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D
efinition

•
A

rchitect’s
view

of
m

em
ory

−
solid-state digital device that provides storage for data
values
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K
ey

A
spects O

f M
em

ory

•
Technology

−
properties of the underlying hardw

are m
echanism

s used
to construct m

em
ory system

s

•
O

rg anization

−
w

ay technology is used to form
 a w

orking system

•
Technology refers to individual pieces. O

rganization refers to
how

these pieces are put together to create good storage
system

s
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C
haracteristics O

f M
em

ory Technologies

•
V

olatile or non-volatile

•
R

andom
 or sequential

•
R

ead-w
rite or

read-only

•
Prim

ary or secondary
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M
em

ory V
olatility

•
V

olatile

−
contents of m

em
ory disappear w

hen pow
er is rem

oved.

−
exam

ple, m
ain m

em
ory of com

puter is volatile. W
hen

com
puter is shut, running applications are lost

•
N

on-volatile

−
content rem

ain even
after pow

er is rem
oved.

−
exam

ple, m
em

ory used in digital cam
era.
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M
em

ory A
ccess P

aradigm
: R

andom
 O

r
Sequential A

ccess

•
R

andom
 access

−
any value in the m

em
ory can be accessed at any

tim
e.

•
Sequential access

−
values are read in the sam

e order they
w

ere inserted

−
also called First-in-First O

ut (FIFO
)
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P
erm

anence O
f V

alues

•
M

em
ory can be read from

, w
ritten to, or allow

both
operations at any

tim
e. Som

e m
em

ories do not allow
both

read and w
rite access.

•
R

O
M

: R
ead only m

em
ory

−
read only m

em
ory m

em
ory contains data values that can

be accessed but cannot be changed

•
PR

O
M

Program
m

able read only m
em

ory

−
data values is entered once and then accessed m

any
tim

es
values are burned into the m

em
ory
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P
erm

anence O
f V

alues

•
Interm

ediate perm
anence

−
E

E
PR

O
M

 E
lectrically E

rasable Program
m

able R
ead only

m
em

ory nonvolatile m
em

ory that perm
its values to

change

−
storing needs special circuits and takes longer than
reading a value.

•
Flash m

em
ory

−
variant of E

E
PR

O
M

 takes longer to store im
age
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P
rim

ary A
nd Secondary M

em
ory

•
Prim

ary

−
exam

ple, fast volatile internal m
ain m

em
ory

•
Secondary

−
exam

ple, slow
er non volatile m

em
ory on external disk

C
S250 -- Part III

12
D

r.R
ajesh Subram

anyan, 2005



M
em

ory H
ierarchy

•
C

ost and perform
ance of m

em
ory is considered.

•
O

bservation

−
for a given

cost, optim
al perform

ance is not achieved
by

using one type of m
em

ory.

To optim
ize m

em
ory perform

ance for a given cost, a set
of technologies are

arranged in hierarchy
that contains a

relatively sm
all am

ount of fast m
em

ory and larger
am

ounts of less expensive but slow
er m

em
ory
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Instruction A
nd D

ata Store

A
lthough m

ost m
odern com

puter system
s (Von N

eum
ann’s

architecture) place program
s and data in a single m

em
ory,itis

possible to seperate the instruction store
from

data store. D
oing

so allow
s an architect to select m

em
ory perform

ance appropriate
for each

activity
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T
he F

etch-Store
P

aradigm

•
M

em
ory use fetch-store paradigm

•
Fetch a value from

 m
em

ory,or
storing a value in m

em
ory

•
Fetch is also called read or load, store is also called w

rite.
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Sum
m

ary

•
Technology and m

em
ory are key aspects of m

em
ory

•
Technologies can be classified as volatile or non-volatile,
random

 or sequential, perm
anent or non-perm

anent, and
prim

ary or secondary.To
achieve m

axim
al perform

ance at a
given

cost a m
em

ory hierarchy
is

used

•
H

ierarchy
has sm

all am
ount of high perform

ance m
em

ory,
and large am

ount of low
perform

ance m
em

ory.

•
M

em
ory supports tw

o
operations, fetch to retrieve a value

from
 m

em
ory,and store to store a value in m

em
ory
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