
P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

1

Memory
hierarchy

I/O

ALU

Registers

PC

Memory bus I/O bus

Memory

State

Control
Input

Output

CPU

Figure 01-01.Relabal Art



P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

3

0

500

1000

1500

2000

2500

3000

3500

4000

19
71

 (4
00

4)

19
74

 (8
00

8)

19
78

 (8
08

6)

19
82

 (2
86

)

19
85

 (3
86

)

19
89

 (4
86

)

19
93

 (P
en

tiu
m

)

19
97

 (P
en

tiu
m

 II
)

19
99

 (P
en

tiu
m

 II
I)

20
00

 (P
en

tiu
m

 4
)

20
03

 (P
en

tiu
m

 4
E)

20
04

 (P
en

tiu
m

 4
F)

20
05

 (P
en

tiu
m

 D
 d

ua
l-c

or
e)

20
06

 (D
ua

l C
or

e)

Year (Model)

In
it

ia
l/M

ax
 S

p
ee

d
 (

M
H

z)

Figure 01-02.Convert Art



P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

5

Figure 01-03.Convert Art



P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

7

Figure 01-04.Convert Art



P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

9

0

0.5

1

1.5

2

2.5

3

3.5

4

1 2 3 4 5 6 7 8 9 10

Processors

S
p

ee
d

u
p

Figure 01-05.Convert Art



P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

11

P
er

ce
nt

ag
e 

of
 T

ot
al

 Is
su

e 
C

yc
le

100

50

0

C
-d

es

C
-c

om
pr

es
s

C
-e

qn
to

tt
C

-e
sp

re
ss

o
C

-g
cc

m
ip

si
-d

es

ja
va

-d
es

pe
rl-

de
s

pe
rl-

a2
ps

pe
rl-

pl
ex

us
pe

rl-
tx

t2
ht

m
l

pe
rl-

w
eb

lin
t

tc
l7

.4
-d

es
tc

l7
.4

-t
cl

le
x

tc
l7

.4
-t

cl
ta

gs
tk

3.
6-

de
m

os
tk

4.
0-

ha
no

i
tk

4.
0-

ic
al

processor busy

other

short int

load delay

mispredict

dtlb

itlb

dmiss

imiss
ja

va
-a

st
er

oi
ds

ja
va

-h
an

oi
ja

va
-ja

va
c

ja
va

-m
an

d

m
ip

si
-c

om
pr

es
s

m
ip

si
-e

qn
to

tt
m

ip
si

-e
sp

re
ss

o
m

ip
si

-li

C
-li

Figure 01-06.Relabale Art



P1: JZP
CUUS823-Baer CUUS823-Baer 9780 521769921 June 10, 2009 13:29

13

68

51
58

13

33
23

4 8
2 8

gzip gcc Median Maximum

3,736  1,986
120

% error in IPC

100

80

60

40

20

0

Figure 01-07.Convert Art


