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1. tA = 10s e tB = 15s

tB
tA

=
15

10
= 1, 5. tA é 50% mais rápido que tB

2. tA = 10s, fA = 2GHz, tB = 6s, nB = 1, 2nA, fB =?

tA =
nA

fA
, e tB =

nB

fB

fB =
nB

tB
=

1, 2nA

tB
=

1, 2tAfA
tB

=
1, 2 · 10 · 2

6
= 4GHz

3. TA = 250ps, CPIA = 2, TB = 500ps, CPIB = 1, 2

tA = n · TA · CPIA, e tB = n · TB · CPIB , onde n é o número de instruções do programa.

tB
tA

=
TB · CPIB
TA · CPIA

=
500 · 1, 2
250 · 2

= 1, 2

A é 1, 2× mais rápido

4. nA = 10 bilhões, nB = 8 bilhões, fA = fB = 4GHz, CPIA = 1, CPIB = 1, 1

(a) MIPSA =
fA

CPIA × 106
=

4× 109

1× 106
= 4 × 103 MIPSB =

fB
CPIB × 106

=
4× 109

1, 1× 106
≈

3, 64× 103

A é mais rápido

(b) tA =
nA · CPIA

fA
=

10× 109 · 1
4× 109

= 2, 5s

tB =
nB · CPIB

fB
=

8× 109 · 1, 1
4× 109

= 2, 2s

B é mais rápido

5. f1 = 3GHz, CPI1 = 1, 5, f2 = 2, 5GHz, CPI2 = 1, 0, f3 = 4GHz, CPI3 = 2, 2

(a) IPS1 =
f1

CPI1
=

3× 109

1, 5
= 2× 109

IPS2 =
f2

CPI2
=

2, 5× 109

1, 0
= 2, 5× 109

IPS3 =
f3

CPI3
=

4× 109

2, 2
≈ 1, 82× 109

P2 tem melhor desempenho

(b) t = 10s. O número de instruções n vem de t =
n · CPI

f
. Então:

n1 =
t · f1
CPI1

=
10 · 3× 109

1, 5
= 2× 1010
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n2 =
t · f2
CPI2

=
10 · 2, 5× 109

1, 0
= 2, 5× 1010

n3 =
t · f3
CPI3

=
10 · 4× 109

2, 2
≈ 1, 82× 1010

O total de ciclos é dado por C = n · CPI. Então

C1 = n1 · CPI1 = 2× 1010 · 1, 5 = 3× 1010

C2 = n2 · CPI2 = 2, 5× 1010 · 1 = 2, 5× 1010

C3 = n3 · CPI3 = 1, 82× 1010 · 2, 2 = 4× 1010

(c) Temos que t′ = 0, 7t, e CPI ′ = 1, 2CPI. Como t′ =
n · CPI ′

f ′
, então

f ′ =
n · CPI ′

t′
=

n · 1, 2CPI

0, 7t
=

1, 2

0, 7

n · CPI

t
=

1, 2

0, 7
f

e

f ′1 =
1, 2

0, 7
· 3 ≈ 5, 14GHz

f ′2 =
1, 2

0, 7
· 2, 5 ≈ 4, 29GHz

f ′3 =
1, 2

0, 7
· 4 ≈ 6, 86GHz

6. f1 = 2, 5GHz, CPIA1 = 1, CPIB1 = 2, CPIC1 = 3, CPID1 = 3

f2 = 3GHz, CPIA2 = 2, CPIB2 = 2, CPIC2 = 2, CPID2 = 2

n = 1.000.000

nA = 0, 1n = 100.000

nB = 0, 2n = 200.000

nC = 0, 5n = 500.000

nD = 0, 2n = 200.000

(a) CPI1 = 0, 1 · CPIA1 + 0, 2 · CPIB1 + 0, 5 · CPIC1 + 0, 2 · CPID1
= 0, 1 · 1 + 0, 2 · 2 + 0, 5 · 3 + 0, 2 · 3
= 2, 6

CPI2 = 0, 1 · CPIA2 + 0, 2 · CPIB2 + 0, 5 · CPIC2 + 0, 2 · CPID2
= 0, 1 · 2 + 0, 2 · 2 + 0, 5 · 2 + 0, 2 · 2
= 2, 0

(b) Temos que Cj =

D∑
i=A

ni · CPIij

C1 = nA · CPIA1 + nB · CPIB1 + nC · CPIC1 + nD · CPID1
= 100.000 · 1 + 200.000 · 2 + 500.000 · 3 + 200.000 · 3
= 2.600.000

C2 = nA · CPIA2 + nB · CPIB2 + nC · CPIC2 + nD · CPID2
= 100.000 · 2 + 200.000 · 2 + 500.000 · 2 + 200.000 · 2
= 2.000.000

Para saber qual implementação é mais rápida, lembre que tj =
Cj

fj
. Então

t1 =
C1

f1
=

26× 105

2, 5× 109
= 1, 04× 10−3

t2 =
C2

f2
=

20× 105

3, 0× 109
≈ 0, 67× 10−3

E I2 é mais rápida.

7. f1 = 4GHz, CPI1 = 0, 9, n1 = 5× 109 instruções

f2 = 3GHz, CPI2 = 0, 75, n2 = 1× 109 instruções

2



(a) t1 =
n1 · CPI1

f1
=

5× 109 · 0, 9
4× 109

= 1, 125 s

t2 =
n2 · CPI2

f2
=

1× 109 · 0, 75

3× 109
= 0, 250 s

Não é verdadeiro

(b) n1 = 1× 109, n2 =?

t1 =
n1 · CPI1

f1
=

1× 109 · 0, 9
4× 109

= 0, 225 s

n2 =
t2 · f2
CPI2

=
0, 225 · 3× 109

0, 75
= 0, 9× 109

(c) MIPS1 =
f1

CPI1 · 106
=

4× 109

0, 9× 106
≈ 4.444

MIPS2 =
f2

CPI2 · 106
=

3× 109

0, 75× 106
≈ 4.000

Não, pois t2 < t1 (item 7a) e MIPS1 > MIPS2

(d) MFLOPS1 =
0, 4 · n1 · f1

n1 · CPI1 × 106
=

0, 4 · f1
CPI1 × 106

=
0, 4 · 4× 109

0, 9× 106
≈ 1, 78× 103

MFLOPS2 =
0, 4 · f2

CPI2 × 106
=

0, 4 · 3× 109

0, 75× 106
= 1, 6× 103

8. t = 250s

(a) t = tPF + tRESTO− ⇒ tRESTO = 250− 70 = 180s

t′ = 0, 8 · tPF + tRESTO = 0, 8 · 70 + 180 = 236s
t′

t
=

236

250
= 0, 944⇒ 5, 6%

(b) t = tDSV + tRESTO ⇒ tRESTO = t− tDSV = 250− 40 = 200s

t′DSV = t′ − tRESTO = 0, 8 · t− tRESTO = 0, 8 · 250− 200 = −10s

Não há como fazê-lo

9. npf = 50× 106, nint = 110× 106, nRAM = 80× 106, ndsv = 16× 106

CPIpf = 1, CPIint = 1, CPIRAM = 4, CPIdsv = 2

f = 2GHz

(a) t =
n · CPI

f

=
npf · CPIpf + nint · CPIint + nRAM · CPIRAM + ndsv · CPIdsv

f

=
512× 106

2× 109
= 0, 256 s

t′ = 0, 5 · t = 0, 128 s

t′ =
npf · CPI ′pf + nint · CPIint + nRAM · CPIRAM + ndsv · CPIdsv

f

⇒ CPI ′pf =
t′ · f − nint · CPIint − nRAM · CPIRAM − ndsv · CPIdsv

npf

=
−206× 106

50× 106
= −4, 12

Não é posśıvel.

(b) t′ =
npf · CPIpf + nint · CPIint + nRAM · CPI ′RAM + ndsv · CPIdsv

f

⇒ CPI ′RAM =
t′ · f − nint · CPIint − npf · CPIpf − ndsv · CPIdsv

nRAM

=
64× 106

80× 106
= 0, 8
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(c) t′ =
npf · CPI ′pf + nint · CPI ′int + nRAM · CPI ′RAM + ndsv · CPI ′dsv

f

=
npf · 0, 6 · CPIpf + nint · 0, 6 · CPIint + nRAM · 0, 7 · CPI ′RAM + ndsv · 0, 7 · CPIdsv

f

=
342, 4× 106

2× 109
≈ 0, 171s

t′

t
=

0, 171

0, 256
≈ 0, 67. Temos então um tempo 33% menor.
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