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Review Questions
v Convert the following to or from IEC:

§ 512 Ki-books
§ 227 caches

v Compute the average memory access time (AMAT) 
for the following system properties: 
§ Hit time of 1 ns
§ Miss rate of 1%
§ Miss penalty of 100 ns
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Hit takes HT

Miss takes HT + MP

CPU

Cache

Mem
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Aside:  Units and Prefixes (Review)
v Here focusing on large numbers (exponents > 0)
v Note that 103 ≈ 210

v SI prefixes are ambiguous if base 10 or 2
v IEC prefixes are unambiguously base 2
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Notes Diagrams

Temporal Locality:

block in cache

Spatial Locality:
data accessed
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Handout:  Any Locality?

v Data:
§ Temporal:
§ Spatial:

v Instructions:
§ Temporal:
§ Spatial:

sum = 0;
for (i = 0; i < n; i++) 
{

sum += a[i];
}
return sum;
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General Cache Mechanics
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Data is copied in block-sized 
transfer units

0 1 2 3
4 5 6 7
8 9 10 11
12 13 14 15

7 9 14 3Cache

Memory
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Cache Hit:

0 1 2 3
4 5 6 7
8 9 10 11
12 13 14 15

7 9 14 3Cache

Memory

Data in block b are needed
Request: 14

14
Block b is in cache:
Hit!

Data are returned to CPU
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Cache Miss:

0 1 2 3
4 5 6 7
8 9 10 11
12 13 14 15

7 9 14 3Cache

Memory

Data in block b are needed
Request: 12

Block b is not in cache:
Miss!

Block b is fetched from
memoryRequest: 12

12

12

Block b is stored in cache
• Placement policy:

determines where b goes
• Replacement policy:

determines which block
gets evicted (victim)

Data are returned to CPU


