Computer Architecture, ELE 475, Fall 2014, Problem Set #4A
Note: We have procured permission to post these problems from Computer Architecture: A
Quantitative Approach from the publisher.

Problem #1 (20 Points): Page 136 in H&P5, Problem 2.8 parts a, b, and c.
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28 [12/12/15] <2.2> The following questions investigate theoggpdct }Df[ SIEEE] j‘;

' 8 USi ' 65 nm (0. um) tec :
simple caches using CACTL and assume a 05 05 | y
EEJECTI is available in an online form at http://quid.hpl. hp.com:908 I/cacti/.)

. : . i blocks

a. [12] <2.2> Compare the access Umes of 64 KB cfaches with '54I b)’;‘;d -
| and a single bank. What are the relative access times of two-w ay -
way set associative caches in comparison to a direct mapped organization:

y o atinr g - -lh
b. [12] <2.2> Compare the access times of four-way s?l associative cdcl}e;:;v 1«11_ .
+ 64 byte.blocks and a single bank. What are the relative access times O
and 64 KB caches in comparison to a 16 KB cache?

c. [15]<2.2>Fora 64 KB cache, find the cac:he_ associauw.ty betwet_:n ;1?;?0?1

. with the lowest average memory access time g,wen that misses pe3r égsfm .

for a certain workload suite is 0.00664 for direct mgpp.ed, 0.[2100 o 66 for
way set associative, 0.000987 for four-way set associative, and .

eight-way set associative cache. Overall, there are 0.3 data references per
instruction. Assume cache misses take 10 ns in all models. To calculate the
hit time in cycles, assume the cycle time output using CACTI, which corre-

sponds to the maximum frequency a cache can operate without any bubbles
in the pipeline.
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Problem #2 (10 Points): Page 138 in H&P5, Problem 2.11 parts a and b.

i sage ‘tical word first and early restart on 1.2
2 Ti%z}ﬁi?llliie; ;hr?agbigzbci;: -:;th 64 byte blocks and a refill path that
Ffw:ebﬂ:l: S: (iz:lde LAssumc that the L2 can be written with 16 bytes every 4 proces-
N : c gh:s the tirme to receive the first 16 byte block fron.l the memory C(}[.ﬁroller
isg) 12}';) cy’c]es, each additional 16 byte blO-S:k from main mem(f}rsfh reg;wes h]:ﬁ
cycles, and data can be bypassed directly 1nto the read p(t)lrt 'ond ﬂtlae . E:C, e(i
Ignore any cycles to transfer the miss request to the 1.2 cache a queste
data to the L1 cache.

[12] <2.2> How many cycles would it take to service an L2 cache miss with
a. : _ X
and without critical word first and early restart!

b. [15] <2.2> Do you think critical word first and early restart would b:e more
| importa.nt for L1 caches or L2 caches, and what factors would contribute to
their relative importance?
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