General Cache Organization (S, E, B)

S = 25 sets <

E = 2¢ lines per set
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Cache size:
C =S x E x B data bytes
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B = 2® bytes per cache block (the data)



End-to-end Core i7 Address Translation
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Cute Trick for Speeding Up L1 Access

Physical
address
(PA)

Virtual
address
(VA)

m Observation
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L1 Cache

= Bits that determine Cl identical in virtual and physical address

® Can index into cache while address translation taking place

" Cache carefully sized to make this possible: 64 sets, 64-byte cache blocks
" Means 6 bits for cache index, 6 for cache offset

" That’s 12 bits; matches VPO, PPO = One reason pages are 212 bits = 4 KB
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Virtual Address Space of a Linux Process

Identical for
each process
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Process-specific data
structs (ptables,
task and mm structs,
kernel stack)

Physical memory

Kernel code and data

User stack
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Memory mapped region
for shared libraries
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Runtime heap (malloc)

Uninitialized data (.bss)

Initialized data (.data)

Program text (.text)
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