
Virtual Memory System ( Cone Family )

- the processor works with virtual addresses
- all cades work with physical addresses
- JOLL address spaces are ayamhel in pages

page she ; 4 KB ( can Se clayed to 2nd
and even 1GB on the latest

processor : ehaye in OS settings)

- address translation : virtual page num Jer ( VPN )
→ physical page number ( PPN)

virtual physical
address address L1 cache 132413 )
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⇒ LI cache lookup can start

concurrently with address translation



Address translation

- uses a eaehe celled translation luociaside Suffer CTUD
- Gve Saedytrdfe and later :

ITLB ( instructions ) : 128 entries DTLB ( deter ) ; 64 entries

STLB ( shared level 2 ) ; 5/2 - 1536 ehies

Handy Bridge - Sk > Lake )

�1� TLB hit : no penalty
DTLB miss

,
STLB hit ; few cycles penalty

STCB miss : car Se very eepensive

Impact on peefevmewl

Repeatedly accessing a cooking set spiced out

to many pages ( uucaeled ) yields TCD misses

and can yield srynificaut slow down .

Example : STLB = 1024 ( Haswell )

aecessry reputedly 2068 donkey spread out in

neweny = wovwy set of 648 × 64 = 128 KB

are Sleek

⇒ At the LZ Cade

set TLB misses



Example MMM
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We look for party in woukiy set tpneeel in

memory
- block vow of a : Ghyuows

- all of s : contiguous
- Sloek  of e :  if M > 512 1512 doubles = 4413 )

then spread over > NB pages

typically NB is in He Ns
,

so he by problem

But : the BCAS fuwhun dgemn has this interface ;
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leady dimensions : enable use on mehicy inside mefniees
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assume Ida
,

lab
,

Ide > 512

- Sleek vow of a : spiced our ZNB pages

- all of b : speed our >
,

K pages
- Hold of e ; spread over >, NB pages

So copying to Gntrguous memory may pay off !

µ all of b reused : possibly copy
for  i= O :NB ; N - 1

Hsloek now of a reused : possssl > copy

for f- O : Nb : M - 1

Hsloek  of c mused : possibly copy
for K=O : No : K - I

•  •  •  •  op


