Homework 4

Problem 1

For each of the instruction that will cause exception, specify its cause(halt, bad

address or invalid) and the stage(Decode,Fetch,Execute...) where exception can be detected,
otherwise leave

blank. (%eax = $100)

Instruction Cause Stage

halt

.byte FF

jmp $-1

rmmov] %eax,0x10000(%eax)

xor %eax,%eax
jne t
t: .byte OxFF

Problem 2

Consider we have a machine with two cache L1 cache and L2 cache
L1 cache hit time: 2 cycles

L1 cache hit rate: 95%

L2 cache hit time:10 cycles

L2 cache hit rate: 98%

Memory read time:200 cycles

The Miss Penalty of L1 cacheis

The average access time is




Problem 3:

Consider a 12 - bit machine with a 2-way set associative cache, memory access are

to 1-byte words, the contents of the cache are as follows, with Hex notation.

Set | Tag |valid | ByteO | Bytel | Byte2 | Byte3 | Tag | valid | ByteO | Bytel | Byte2 | Byte3
0 | 0x09 1 0x86 | 0x30 | Ox3F | 0x10 | 0x00 0 - - - -
1 | 0x45 1 OxAB | 0xCD | OxEF | 0x00 | 0x38 0 0x00 | OxBC | 0xOB | 0x37
2 |oxeB| o — | -] -- - |oxoB| 0 — [ =] =1 --
3 | 0x06 0 -— - == = 0x32 1 0x12 | 0x08 | 0x7B | 0xAD
1.Please fill the following blanks

Cache size:  bytes

Field Length (bit)

Tag [2]

Set [3]

Offset [4]

2.With above cache contents, cache replacement policy is LRU, we have several

sequentially executed memory accesses, please fill in the following blanks. (127 )

(NOTE: if unknown fill in  ‘--" )

Order Address Set Hit or not (Yes/No) Byte Returned
1 0x455 [1] [2] [3]
2 O0xEF4 [4] [5] [6]
3 0xEF5 [7] [8] [9]
4 0xAB7 [10] [11] [12]
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