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Memory Hierarchy

By taking advantage of the principle of locality (%)
Present much memory in the cheapest technology
at the speed of fastest technology
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1KB L1 Data Cache

= 1KB cache
= One word/block, cache size = 256K words
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4KB L2 Data Cache: 4-Way Set Associative Cache

= 28 = 256 sets each with four ways (each with one block)
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Memory Hierarchy

L1 hit, 1 cycle for both LW/SW instruction execution
L1 miss and L2 hit, 10 cycle for both LW/SW instruction ex.
L1 miss and L2 miss, 100 cycle for both LW/SW instruction ex.
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Sample code sequence, total of 229 cycles

Iw $2,80($fp)  # L1 hit, 1 cycle

nop # 1 cycle

sl $2,$2,2 #1 cycle

move $3, $2 # 1 cycle

Iw $2,84($fp)  # L1 miss, L2 miss, 100 cycle
nop # 1 cycle

addu  $2,§3,$2 # 1 cycle
Iw $2,0($2) # L1 miss, L2 hit, 10 cycle

nop # 1 cycle

addiu  $2, $2, 100 # 1 cycle

sW $2,0($4) # L1 miss, L2 miss, 100 cycle
Iw $2,80($fp)  # L1 hit, 1 cycle

swW $2,0($4) # L1 miss, L2 hit, 10 cycle
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