
Sy
st

em
s 

D
es

ig
n 

&
 P

ro
gr

am
m

in
g

M
ic

ro
. A

rc
h.

 I
II

C
M

PE
 3

10

1
(F

eb
 2

, 2
00

2)
U

M
B

C
U

  M
  B

  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LTIM

ORE  COUNTY

1 
9 

6 
6

M
em

or
y 

A
dd

re
ss

in
g

M
em

or
y 

Pa
gi

ng
:

A
va

ila
bl

e 
in

 th
e 

80
38

6 
an

d 
up

.
A

llo
w

s 
a

li
ne

ar
 a

dd
re

ss
 (

vi
rt

ua
l a

dd
re

ss
) 

of
 a

 p
ro

gr
am

 to
 b

e 
lo

ca
te

d 
in

 a
ny

 p
or

-
tio

n 
of

ph
ys

ic
al

m
em

or
y.

T
he

pa
gi

ng
 u

ni
t 

is
 c

on
tr

ol
le

d 
by

 th
e 

m
ic

ro
pr

oc
es

so
rs

 c
on

tr
ol

 r
eg

is
te

rs
:

31
12

11
0

VME
PVI
TSD
DE
PSE

MCE

PWT
PCD

Pa
ge

 D
ir

ec
to

ry
 B

as
e 

A
dd

re
ss

M
os

t r
ec

en
t P

ag
e 

Fa
ul

tin
g 

L
in

ea
r 

A
dd

re
ss

R
es

er
ve

d

PE
MP
EM
TS
ET
NE

WP

AM

NW
CD
PG

C
R

0

C
R

1

C
R

2

C
R

3

C
R

4 (
Pe

nt
iu

m
 a

nd
 u

p)



Sy
st

em
s 

D
es

ig
n 

&
 P

ro
gr

am
m

in
g

M
ic

ro
. A

rc
h.

 I
II

C
M

PE
 3

10

2
(F

eb
 2

, 2
00

2)
U

M
B

C
U

  M
  B

  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LTIM

ORE  COUNTY

1 
9 

6 
6

M
em

or
y 

A
dd

re
ss

in
g

M
em

or
y 

Pa
gi

ng
:

T
he

 p
ag

in
g 

sy
st

em
 o

pe
ra

te
s 

in
 b

ot
h 

re
al

 a
nd

 p
ro

te
ct

ed
 m

od
e.

It
 is

 e
na

bl
ed

 b
y 

se
tti

ng
 th

e
P

G
 b

it 
to

 1
 (

le
ft

 m
os

t b
it 

in
C

R
0)

.
(I

f 
se

t t
o 

0,
 li

ne
ar

 a
dd

re
ss

es
 a

re
 p

hy
si

ca
l a

dd
re

ss
es

).

C
R

3 
co

nt
ai

ns
 th

e
pa

ge
 d

ir
ec

to
ry

 “
ph

ys
ic

al
” 

ba
se

 a
dd

re
ss

.

T
he

va
lu

e
in

th
is

re
gi

st
er

is
on

e
of

th
e

fe
w

“p
hy

si
ca

l”
ad

dr
es

se
s

yo
u

w
ill

ev
er

re
fe

r 
to

 in
 a

 r
un

ni
ng

 s
ys

te
m

.

T
he

pa
ge

 d
ir

ec
to

ry
 c

an
 r

es
id

e 
at

 a
ny

 4
K

 b
ou

nd
ar

y 
si

nc
e 

th
e 

lo
w

 o
rd

er
 1

2
bi

ts
 o

f 
th

e 
ad

dr
es

s 
ar

e 
se

t t
o 

ze
ro

.

T
he

pa
ge

 d
ir

ec
to

ry
 c

on
ta

in
s 

10
24

 d
ir

ec
to

ry
 e

nt
ri

es
 o

f 
4 

by
te

s 
ea

ch
.

E
ac

h
pa

ge
 d

ir
ec

to
ry

 e
nt

ry
 a

dd
re

ss
es

 a
pa

ge
 t

ab
le

 th
at

 c
on

ta
in

s 
up

 to
 1

02
4

en
tr

ie
s.



Sy
st

em
s 

D
es

ig
n 

&
 P

ro
gr

am
m

in
g

M
ic

ro
. A

rc
h.

 I
II

C
M

PE
 3

10

3
(F

eb
 2

, 2
00

2)
U

M
B

C
U

  M
  B

  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LTIM

ORE  COUNTY

1 
9 

6 
6

M
em

or
y 

A
dd

re
ss

in
g

M
em

or
y 

Pa
gi

ng
:

T
he

 v
ir

tu
al

 a
dd

re
ss

 is
 b

ro
ke

n 
in

to
 th

re
e 

pi
ec

es
:

•
D

ir
ec

to
ry

: E
ac

h
pa

ge
 d

ir
ec

to
ry

 a
dd

re
ss

es
 a

 4
M

B
 s

ec
tio

n 
of

 m
ai

n 
m

em
.

•
Pa

ge
 T

ab
le

: E
ac

h
pa

ge
 t

ab
le

 e
nt

ry
 a

dd
re

ss
es

 a
 4

K
B

 s
ec

tio
n 

of
 m

ai
n 

m
em

.
•

O
ffs

et
: S

pe
ci

fie
s 

th
e 

by
te

 in
 th

e 
pa

ge
.

11
12

21
22

31

D
ir

ec
to

ry
Pa

ge
 T

ab
le

O
ff

se
t

31
12

Ph
ys

ic
al

 A
dd

re
ss

0

L
in

ea
r 

or
 V

ir
tu

al
 A

dd
re

ss

P
ag

e 
D

ir
ec

to
ry

 o
r 

P
ag

e 
Ta

bl
e 

E
nt

ry

P
W
U

PWT
PCD

A
D

Pr
es

en
t

W
ri

ta
bl

e
U

se
r 

de
fin

ed
W

ri
te

 th
ro

ug
h

C
ac

he
 d

is
ab

le

D
ir

ty
 (

0 
in

 p
ag

e 
di

r)
A

cc
es

se
d



Sy
st

em
s 

D
es

ig
n 

&
 P

ro
gr

am
m

in
g

M
ic

ro
. A

rc
h.

 I
II

C
M

PE
 3

10

4
(F

eb
 2

, 2
00

2)
U

M
B

C
U

  M
  B

  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LTIM

ORE  COUNTY

1 
9 

6 
6

M
em

or
y 

A
dd

re
ss

in
g

M
em

or
y 

Pa
gi

ng
:

11
12

21
22

31

[0
0]

0C
[0

0]
10

0x
08

A

0
V

ir
tu

al
 A

dd
re

ss
:

C
R

3

00
01

0
+

+
0x

00
01

00
30

0x
05

00
1

0x
05

00
00

00

0x
05

00
10

00

0x
05

00
10

40

0x
00

02
00

00

0x
00

02
10

00

0x
00

03
00

00
0x

00
03

0
+

0x
00

03
00

8A

[b
in

ar
y]

he
x

0x
03

01
00

8A

=
0x

03
0

*4

*4
=

0x
04

0



Sy
st

em
s 

D
es

ig
n 

&
 P

ro
gr

am
m

in
g

M
ic

ro
. A

rc
h.

 I
II

C
M

PE
 3

10

5
(F

eb
 2

, 2
00

2)
U

M
B

C
U

  M
  B

  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LTIM

ORE  COUNTY

1 
9 

6 
6

M
em

or
y 

A
dd

re
ss

in
g

M
em

or
y 

Pa
gi

ng
:

T
he

pa
ge

 d
ir

ec
to

ry
 is

 4
K

 b
yt

es
.

E
ac

h
pa

ge
 t

ab
le

 is
 4

K
 b

yt
es

, a
nd

 th
er

e 
ar

e 
10

24
 o

f 
th

em
.

If
 a

ll 
4G

B
 o

f 
m

em
or

y 
is

 p
ag

ed
, t

he
 o

ve
rh

ea
d 

is
 4

M
B

!

T
he

 c
ur

re
nt

 s
ch

em
e 

re
qu

ir
es

 th
re

e 
ac

ce
ss

es
 to

 m
em

or
y:

O
ne

 to
 th

e
di

re
ct

or
y,

 o
ne

 to
 th

e 
ap

pr
op

ri
at

e
pa

ge
 t

ab
le

 a
nd

 (
fin

al
ly

) 
on

e 
to

th
e 

de
si

re
d 

da
ta

 o
r 

co
de

 it
em

. O
uc

h!
A

T
ra

ns
la

ti
on

 L
oo

k-
as

id
e 

B
uf

fe
r 

(T
L

B
) 

is
 u

se
d 

to
 c

ac
he

 p
ag

e 
di

re
ct

or
y

an
d 

pa
ge

 ta
bl

e 
en

tr
ie

s 
to

 r
ed

uc
e 

th
e 

nu
m

be
r 

of
 m

em
or

y 
re

fe
re

nc
es

.
Pl

us
 th

e 
da

ta
 c

ac
he

 is
 u

se
d 

to
 h

ol
d 

re
ce

nt
ly

 a
cc

es
se

d 
m

em
or

y 
bl

oc
ks

.
Sy

st
em

 p
er

fo
rm

an
ce

 w
ou

ld
 b

e 
ex

tr
em

el
y 

ba
d 

w
ith

ou
t t

he
se

 f
ea

tu
re

s.
M

uc
h 

m
or

e 
on

 th
is

 in
 O

S 
(C

M
SC

 4
21

).

Pa
gi

ng
 a

nd
 S

eg
m

en
ta

tio
n:

T
he

se
 tw

o 
ad

dr
es

se
s 

tr
an

sl
at

io
n 

m
ec

ha
ni

sm
 a

re
 ty

pi
ca

lly
 c

om
bi

ne
d.

W
e’

ll 
lo

ok
 a

t t
hi

s 
in

 la
te

r 
ch

ap
te

rs
.


