&

v Y
i i
Y/

Dipartimento di Informatica e Sistemistica

LA SAPIENZA

CALCOLATORI ELETTRONICI
Esame del 15/07/2008 — Soluzione esercizi

Emiliano Trevisani - Calcolatori Elettronici, A.A. 2007/2008



Quesito 1 — Tabella di verita
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Quesito 1 — Mappa di Karnaugh — Soluzione A

X1Xo X1Xg
X3 X5 00 01 11 10 X, Xy 00 01 11 10
0o || |1 1 1 1 0| o 0 0 0
o] o 1 0 0 o] o i ] i
11| o 1 0 0 1n| - i ) ]
10| 1 0 0 0 0| - ] . ]
X, =0 X, =1

f = XaX3X2 + X, X1X, + X4 X2 X1 Xo
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Quesito 1 — Mappa di Karnaugh — Soluzione B

X1Xo X1Xo

X3 X5 00 01 11 10 X, Xy 00 01 11 10
ol |1 1 1 1 0| o 0 0 0
o] o 1 0 0 o] o i ] i
11| o 1 0 0 1n| - i ) ]
10| 1 0 0 0 10| I ] . ]

|
X, =0 X, =1

f = XaX3X2 4+ X, X1X, + X3 X2 X1 Xo
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Quesito 1 — Sintesi a 2 livelli di logica [Soluzione A]

f = XaXsX2 + X, X1X, + X4 X2 X1 Xo
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Quesito 4 - 1/3

T, T, T,

V]D| Tag Value Tag Value Tag Value

o] - - - 0011 Mem[001100] 0011 Mem[001100]
00

0 - - - - - - -

0 - - - - - - -
01

0 - - - - - - -

1| o] 1101 Mem[110110] 1101 Mem[110110] 1101 Mem([110110]
10

0 - - - - - - -

o] - - - - - 1100 Mem([110011]
11

0 - - - - - - -

MISS MISS MISS
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Quesito 4 - 2/3

T, T T

V]D| Tag Value V]ID| Tag Value V]ID| Tag Value

1 0 0011 Mem([001100] 1 0 0011 Mem[001100] 1 0 0011 Mem[001100]

00

ol - - - ol - - - ol - - -
01

ol - - - ol - - - ol - - -

1] o] 1200 | Mem[z10120] | 1 | o | 1201 | Mem[1101120] | 1 | o | 1101 | Mem[110110]
10

ol - - - ol - - - ol - - -

1| o] 1200 | Mempi10011] | 1 | o | 1200 | Memf110011] | 1 | o | 1100 | Mem[110011]
11

ol - - - ol - - - ol - - -

HIT MISS MISS
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Quesito 4 - 3/3

T7 T8 T9

V]D| Tag Value V]ID| Tag Value V]ID| Tag Value

1 0 0011 Mem[001100] 1 0 0011 Mem[001100] 1 0 0011 Mem[001100]
00

1 0 1011 Mem[101100] 1 0 1011 Mem([101100] 1 0 1011 Mem([101100]

o] - - - o] - - - o] - - -
01

o] - - . o] - - - o] - - -

1| o] 1101 Mem[110110] | 1 | o | 110 Mem[110110] | 1 | o | 110 Mem([110110]
10

o - - . o] - - - o] - - -

1 0 1100 Mem[110011] 1 0 1100 Mem[110011]
11

1 0 1111 Mem[111111] 1 0 1111 Mem([111111] 1 0 1111 Mem([111111]

MISS HIT MISS
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Quesito 4.a—1/2

T9 TlO Tll

V]D| Tag Value V]ID| Tag Value V]ID| Tag Value

1 0 0011 Mem[001100] 1 0 0011 Mem[001100] 1 0 0011 Mem[001100]
00

1 0 1011 Mem[101100] 1 0 1011 Mem([101100] 1 0 1011 Mem([101100]

o - - - o - - - o - - -
01

o - - . o - - - o - - -

1 0 1101 Mem[110110] 1 1 1101 Mem([110110] 1 1 1101 Mem([110110]
10 2

o] - - - o - - - 110 1111 Mem[111110]

1 0 1101 Mem[110111] 1 0 1101 Mem([110111] 1 0 1101 Mem([110111]
11

1 0 1111 Mem[111111] 1 0 1111 Mem([111111] 1 0 1111 Mem([111111]

HIT MISS

v

Scrittura solo in cache!
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Quesito 4.a - 2/2

T12

Tag Value

0011 Mem[001100]
00

1011 Mem[101100]
01

1101 Mem[110110]
_

1101 Mem[110111]
11

1111 Mem[111111]

MISS
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Quesito 4.b - 1/2

T9 TlO Tll

V]D| Tag Value V]ID| Tag Value V]ID| Tag Value

1 0 0011 Mem[001100] 1 0 0011 Mem[001100] 1 0 0011 Mem[001100]
00

1 0 1011 Mem[101100] 1 0 1011 Mem([101100] 1 0 1011 Mem([101100]

o - - - o - - - o - - -
01

o - - . o - - - o - - -

1 0 1101 Mem[110110] 1 1 1101 Mem([110110] 1 1 1101 Mem([110110]
10 2

o] - - - o - - - 110 1111 Mem[111110]

1 0 1101 Mem[110111] 1 0 1101 Mem([110111] 1 0 1101 Mem([110111]
11

1 0 1111 Mem[111111] 1 0 1111 Mem([111111] 1 0 1111 Mem([111111]

HIT MISS

v

Scrittura solo in cache!
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Quesito 4.b - 2/2

T12 T13 T14

V]D| Tag Value V]ID| Tag Value V]ID| Tag Value

1 0 0011 Mem[001100] 1 0 0011 Mem[001100] 1 0 0011 Mem[001100]

00
1 0 1011 Mem[101100] 1 0 1011 Mem[101100] 1 0 1011 Mem[101100]
0 0 0

01
0 0 0

1 1 1101 Mem[110110] 1 1 1101 Mem[110110] _
10

1 0 1111 Mem[111110] 1 0 1111 Mem[111110] 1 0 1111 Mem[111110]

1 0 1101 Mem[110111] 1 0 1101 Mem[110111] 1 0 1101 Mem[110111]
11

1 0 1111 Mem[111111] 1 0 1111 Mem[111111] 1 0 1111 Mem[111111]

HIT HIT MISS

4

Il blocco rimpiazzato € stato
modificato [«»>D=1]; la modifica deve
essere propagata in memoria [write
back]
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