CmpSci 201
Homework 11

1. Given a 1 GHz processor ¢ 10~? sec/cycle), a main memory access time of 100ns (100
cycles), and one level of cache with 83% rate and an access time of 10ns, what is the
average memory access time?

2. With the same configuration as above, what wouldnties rate have to be in order for the
average access time to be 15ns?

3. Given a 2-way set associative cache with 4K lings (ines), if the cache has 8 words per
line:

(a) How many bytes are there per line?
(b) How many bytes are there in the cache altogether?
(c) How many ways are there?

(d) How many sets are there in the cache altogether?

4. Assuming a completely empty fully associative cache and a 4 word line size (16 bytes per
line), mark which of the following memory accesses (in the order given) will cause cache
misses. Don’t forget that the cache starts empty!

0x00000001
0x00000000
OxCAFEBABO
0x00000002
OXxCAFEBAAF
OxCAFEBAB3
OxCAFEBAAD



5. Given a direct mapped write-no allocate cache (where lines from memoNCirébrought
in on a cache write miss), work through the following short ARM program, showing the state
of cache and memory after execution.

MOV RO, #4
MOV R1, #7
LDR R4, [RO]
LDR R5, [R1]
ADD R4, R4, R5
MOV R1, #hC
LDR R6, [R1]
STR R4, [RO]
MOV R1, #hF
STR R6, [R1]

(diagram is on the next page)



Main Memory

(Word Addressable)
0x0 0x01010101
0x00000001 Direct Mapped Write-no
Ox1 " Te allocate Cache Index
ag
Rule:
0xy | OXO000FEED oo
——————————————
0x3 | OXCAFE0000 o
4P ——
oxd | OXFEED000O o
——
05 | OXDEADBEEF
) X11X
0x6 0x00000000 #
0x7 | OX0000BABE
0x10111101
0x8
0x0 0x00000000
oea | 0x00110001
0xB 0x100000F0
<+ Write Buffer [« CPU
0xC | OxFOOFOOBA
oxp | ©X00BABABOO
O0xp | OXBABABOOIE
OxE | OXFEEDFACE




