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Notes Diagrams Notes Diagrams

Smaller,
faster,
costlier £ache (SRAM) i
per byte registers
slower, faster,
main memory cheaper > e',
(DRAM) per byte costlier

local secondary storage per byte
(local disks)

off-chip L2

remote secondary storage cache (SRAM) La rger,
(distributed file systems, web servers) slowe r,
main memory cheaper
(DRAM) per byte
, _ ) local secondary storage
bits s bits I bits (|0C3| diSkS)
m-bit address: | Tag [ index T offset ]
(refers to a byte in memory) v v v
Used for Selects Selects the remote secondary storage
tag comparison theindex  byte from block (distributed file systems, web servers)
m — [ bits I bits
m-bit address: | Block Number | Block Offset |
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it cbis bite Place Data in Cache by Hashing Address

m-bit address: | Tag | Index | Offset |

(refers to a byte in memory) ' i1 i1 Memory Cache

Used for Selects Selects the
tag comparison the index byte from block Block Num Block Data Index Block Data

0000 | | H 00 H H
0001 01 1
0010 10 1
0011 11 H
0100
0101
start of Mem — | | | | | | | | | | | | « end of Mem 0110
Ox1 0x3 0x5 OX7 0x9 OxB; OxD OxF 0111
1000
1001
1010
1011
1100
1101
1110
1111

L

1 Here K =48B
1 andC/K =4
1

Block 0 Block 1 Block 3
0x0 0x2 Ox4 0x6 0x8 OxA oxC OxE
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Review Questions Polling Question
> We have a direct-mapped cache with the following « 6-bit addresses, block size K = 4 B, and our cache
parameters: holds S = 4 blocks.
® Block size of 8 bytes + Arequest for address 0x2A results in a cache miss.
= Cachesize of 4 KiB Which index does this block get loaded into and
which 3 other addresses are loaded along with it?

<« How many bits wide is the block offset field?

« Which of the following addresses would fall under
block number 37?

A. B. Ox1F C. 0x30 D. 0x38
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Cache Puzzle Direct-Mapped Cache: A Problem!
» Based on the following behavior, which of the Memory Cache
following block sizes is NOT possible for our cache? Block Num_Bjock aya o
= Cache starts empty, also known as a cold cache oooxf | & 1 01 [=2 L1 Heéecljlz 42
1 1 1 1 1 1 an =
= Access (addr: hit/miss) stream: 82 12 ! 1(1) = ——
+ (14: miss), (15: hit), (16: miss) 01]00 : : :
81 2(1, o + What happens if we access the
A iy | 1 v following addresses?
- rolod i = 8,24,8,24,8,..7
10{01] ’ ] ) Oy e
B. 8 bytes Lofad [T = Conflict i he (misses!
Lojaa| [T onflict in cache (misses!)
C. 16 bytes 11foof [0 1 = Rest of cache goes unused
11{01 L
D. 32 bytes 1l 1 1 + Solution?
E. We're lost... 1t [T
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