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Locality and Memory Technology
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John Kubiatowicz (hitp.cs berkeley edul~kubitron)

lecture slides: http:'www-inst.eecs berkeley edul~cs152/
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The Big Picture: Where are We Now?

“ The Five Classic Components of a Computer
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® Today's Topics:
+ Fscap lecd moboms
» Looalfy and Memany Hismnsdy
= Adminlcirbadn
- 3RAM amory Teshmokogy
= IDRAM Memony Teohnology
- Mamory Organlzetion
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Technology Trends (from 1st lecture)

Capacity speed (latency)
Logic:2x in 3 years 2x in 3 years
DRAM: 4% in 3 years 2% in 10 years

Disk: 4% in I years 2% in 10 years
CAAM
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Who Cares About the Memory Hierarchy?

Processor-DRAM Memory Gap (latency)
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Today's Situation: Microprocessor

“ Rely on caches to bridge gap

? Microprocessor-DRAM performance gap
+ Hime off & Tull cachs miss in incinucbonc axssudsd
1ed Alpha (700D SO neEone= EEalkex2ar 138 Inciructione
2nd Alpha {2400} 2B neiBine = Blolkexdar I3 Inctructione
Brd Alpka kA 180 e 7 ms =I0E elke xBar 243 Inciructione
+ 1Y labsnoy x 2¥ clocok rabs x 2% Incirclook == £X
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The Goal: illusion of large, fast, cheap memory

® Fact:
Largs memaries ans alow
Faat mamaries are amall
® How do we create 3 memaory that is large, cheap and
fast (most of the time)?
- Hiararchy
- Faraliallcm

C5 52 bk
Las -l i

Memory Hierarchy of a Modern Computer System

* By taking advantage of the principle of locality:

- Pracent the uvcsr wih sc muech meamory as le avellabls In the
chempeci ischinology.
- Prowide sesact at $he cpasd ofersd by the faciscd tsckmaloagy.
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Memory Hierarchy: Why Does it Work? Locality!
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* Temporal Locality (Locality im Time):

= Maap most recendly sooscsed dats Beemns olocer to the proosccor
* Spatial Locality (Locality in Space):

== Mowe blooke conclshs of oontiguouc wande o the uppar lawsic
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Example: 1 KB Direct Mapped Cache with 32 B Blocks

“For a 2* N byte cache:

- Tret uppsrmost [32 - M) bits s skweys e Ceacle Tag
= Tre lowast M blc are the Eyis Bslaot (Block 3izs = 24+ N
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