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lepapyia Texvoloyuwv MvAuNg
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0.3-0.7 ns

0.5-2.5ns
2-5 k$/GB

40 - 80 ns
15-80 $/GB

0.1-10 ms

5 -20ms
0.2-2 $/GB
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|6Lotnta tne Tormukotntac ota MNpoypaupato

e KoltwvTtog TG TPOCTIEAACELG VI NG OE EVAL OXETLKA LLLKPO XPOVLKO
rtapadupo, auteC ouvnBwc amevBuvovtal o OLleVBUVVOELC UE:
* Xpovikn Tortikotnta (Temporal Locality):

— TOANQTTAEC TTPOOTIEAACELC OTLC (HLeC BEDELC
— TL.X. EVTOAEC HEOQ O€ BpOY0, CUXVA XPNOLUOTT. LETAPANTEC

= nipoodata MpooTiel. AEEeLc £xouv aul. Bav. K VEOU MPOOTIEA.

* Xwpikn Tortkotnta (Spatial Locality):
— TIPOOTIEAACELC OE VELTOVIKEC BEOELC
— TU.X. ETIOML. EVTOAEC, TILVOKEC OELPLOKA TIPOOTL., Kopudn otoifog
= A&€elc Kovta o€ mpoodata POooTt. £xouv aué. Bav. POooTEA.
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Taking Advantage of Locality

—_—
Memory hierarchy

Store everything on disk

Copy recently accessed (and nearby)
items from disk to smaller DRAM memory

Main memory

Copy more recently accessed (and

nearby) items from DRAM to smaller
SRAM memory

Cache memory attached to CPU
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Memory Hierarchy Levels

Block (aka line): unit of copying
May be multiple words

If accessed data is present in
upper level

Hit: access satisfied by upper level
H Y Hit ratio: hits/accesses
If accessed data is absent

. Miss: block copied from lower level
Data is transferred _ _
Y Time taken: miss penalty

Processor

A

Miss ratio: misses/accesses
=1 — hit ratio

N Then accessed data supplied from
upper level
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TpOToL aVeVUP. OE UV L. ULKPOTEPEC ato Xwpo ALleub.

>
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Data blocks (pages)

* JTIC KAQOLKEGC VN HEC, N 6leBuvon avtL-
OTOLXEL O0TN «yewypadLkn BEon» NG
KaBe Ag€nc — Sev elval ypapUEVN
nouBeva oe kaveva flip-flop

* Y€ LWVNUEC ULKPOTEPEC ATTO TO
Xwpo dleuBuvoewv Toug, N
avalntnon KoL aveupecn TwV Address Data blocks (lines)
dedopevwy yLa boBeioca HLeu-
Buvon TpEMEL va Yivel AAALWCE

Search

Address Space

DDA g DD ¢ XD ¢ [ 9 DT XX 9 PXDX O~

* AUo SLadopeTikol TpoTmoL, ava-
Aoya. UE TIC oUVONKEG !
Read/Write
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