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Problem #10 Computer Architecture — Solutions
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(b) RNE rounds the result conventionally in those cases in which the contribution from the
additional bit positions is either greater than or less than half of an LSB (i.e, rounds up if the
contribution from the additional bit positions is more than half of an LSB, and rounds down if
the contribution from the additional bit positions is less than half of an LSB).

In the special case where the contribution from the additional bit positions is exactly half of an
LSB, RNE rounds in such a way as to make the LSB =0. Two examples are as follows:

.1 011000 » .110 (i.e, round up to make LSB = 0)
LSB
.100{1 000 2> .100 (i.e, round down to make LSB = 0)

Therefore, on average, in those cases where the contribution from the additional bits is exactly
half of an LSB, the result will be rounded up or rounded down approximately the same number
of times. This means that the rounding procedure will be essentially free of any inherent bias.
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(c) This cache has 8 sets (numbered 0 through 7), and each set contains 8 slots.

Note the following about the specific addresses listed:

(1) All of the even-numbered addresses are mapped into set 6, since they each have a
remainder of 6 when divided by 8.

(i1) All of the odd-numbered addresses (except for 33) are mapped into set 5, since they
each have a remainder of 5 when divided by 8.

(i)  Address 33 is mapped into set 1, since it has a remainder of 1 when divided by 8.

The hits and misses, as well as the final cache contents, are shown on the following page.
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set address
0 (not used)
33
1
2 (not used)
3 (not used)
4 (not used)
53
G
249
327/
T
2\
77
%5
20
£ o2
2]
A2
6 UL
7%
70
54
7 (not used)

—- 55—

B0 ES
6~ misS
53- wiss
6l- miss
A -misS
37-mSS
30-hit
4SS -miss
6-MisS
R2-MSS
GRS RY
- hit
53-hat
29- Wit
78-iss
22-hi+t
/0 - SS
ol-hid
SH-wisS
62— WisS
(we\aées £6 )
N5 Wit
30- i+t
LI-MSS
77- M(SS
§5-Miss
he-misS
(v E\qm )

33 -miSS
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Instruction #1:

Condition codes:

R[12 - 15]:

Instruction #2:

Condition codes:

R[{12 - 15]:

Instruction #3:

Condition codes:

R{12 ~ 15]:

Instruction #4:

Condition codes:

R{12 - 15]:

DT r);Z/##55
C=x V=x Z=x N=x
00000037 XXXXXXXX XXXXXXXX

sus i3 v 12 #53

cC=1 v=0 2Z=0 N=1
00000037 fffffff8 XXXXXXXX

sus VIS5, v I3 vl
C=0 V=0 2Z=0 N=1
00000037 fffffff8 XXXXXXXX

HLT
C=0 vVv=0 z=0 N=1
00000037 fffffff8 =xXxXXXXXXX

‘26 s l Ské’?Névembe@’?g‘[e YProblem %gm&@hhetctur;lsmtio; lel/" n &Té—ue

KXXKXXXKXX

XXKXKXXXXX

ffffffcl

ffffffcl

AN
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