G guilal) 4y Jlaza
Architecture Computer

S8 (5 a2

ITGS 223
2023 -2022 «a: A



<=
. J,..__U

5\ 25/0\.9
Memory & Cache Memory
dag ) 3 )SI3 9 58I

i

P ——
—

e

RYS[0 1ZWel "I(]

o Tunu

njo



Characteristics
uaibaidll

(Location) adsall «

(Capacity) 4~ 5

(Unit of transfer) Jil s 5 -

(Access method) J s sl 3 5k &
(Performance) ¢l-Y) =

(Physical type) gl ¢ sl

(Physical characteristics) 4k sl jailaill
(Organisation) skl «

m GOFO]



Location
sl
. CPU

= Internal
- External

Cache Memory

RAM (s CPU O 0555, s e Lgie yu anall s jiaa 5,80 e 5 jlie
Jas Ale Loy (565 I aellaall ey 31 jlae & Lgie Caagl)

(Cache gai (RAM) il 5_SIAN JMA (e CPU de s 3 jlae 0Sa ¥
RAM 4c s CPU 4e ju (g ddas sia Loy (5585 i gt Memory)

3[o 1Zwer "I(J




Capacity
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Unit of Transfer
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Access Methods (1)
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Access Methods (2)
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Memory Hierarchy
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Memory Hierarchy - Diagram
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Performance
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. Semiconductor

- RAM

- Magnetic

- Disk & Tape
- Optical

-CD & DVD

. Others

- Bubble
- Hologram

Physical Types
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Physical Characteristics
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Organisation
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S1 Al s A 8l Adas

- How much?
= Capacity
- How fast?

= Time 1s money

- How expensive?
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Hierarchy List
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So you want fast?
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Locality of Reference
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Locality of Reference
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Cache and Main Memory
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Cache operation - overview
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Cache/Main Memory Structure
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Cache operation - overview
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START

Receive address
RA from CPU

Is block No Access main

containing RA »] memory for block
in cache? containing RA =
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to CPU memory block §
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,‘—




Cache Design
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o Addressing (logial,physical)
o Size
o Mapping Function
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o Write Policy
o Block Size
o Number of Caches
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Size does matter
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Typical Cache Organization
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Addressing cache memory (1)
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Addressing cache memory (2)
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Mapping Function (1)
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Mapping Function (2)
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Direct Mapping
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The mapping of the main memory to
the cache memory: Direct
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Associative Mapping
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The mapping of the main memory to
the cache memory: Associative
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Replacement Algorithms (1)
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Replacement Algorithms (2)
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Write Policy
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Write back
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