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(refers to a byte in memory)
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start of Mem → ← end of Mem
0x0 0x2 0x4 0x6 0x8 0xA 0xC 0xE

0x1 0x3 0x5 0x7 0x9 0xB 0xD 0xF

Block 0 Block 1 Block 2 Block 3

Selects 
the index

Used for 
tag comparison

Selects the 
byte from block

Tag Index Offset
! bits" bits# bits

!-bit address:
(refers to a byte in memory)
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Place Data in Cache by Hashing Address

Block Num Block Data
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Memory
Index Block Data
00
01
10
11

Cache

Here # = 4 B
and $/# = 4
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Review Questions
v We have a direct-mapped cache with the following 

parameters:
§ Block size of 8 bytes
§ Cache size of 4 KiB

v How many blocks can the cache hold?
v How many bits wide is the block offset field?
v Which of the following addresses would fall under 

block number 3?
A. 0x3 B. 0x1F C. 0x30 D. 0x38
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Polling Question
v 6-bit addresses, block size ! = 4 B, and our cache 

holds " = 4 blocks.
v A request for address 0x2A results in a cache miss.  

Which index does this block get loaded into and 
which 3 other addresses are loaded along with it? 
§ Vote at PollEv.com/wolfson
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Cache Puzzle
v Based on the following behavior, which of the 

following block sizes is NOT possible for our cache?
§ Cache starts empty, also known as a cold cache
§ Access (addr: hit/miss) stream:

• (14: miss), (15: hit), (16: miss)

A. 4 bytes
B. 8 bytes
C. 16 bytes
D. 32 bytes
E. We’re lost…
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Direct-Mapped Cache: A Problem!

v What happens if we access the 
following addresses?
§ 8, 24, 8, 24, 8, …?
§ Conflict in cache (misses!)
§ Rest of cache goes unused

v Solution?
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Block Num Block Data
00 00
00 01
00 10
00 11
01 00
01 01
01 10
01 11
10 00
10 01
10 10
10 11
11 00
11 01
11 10
11 11

Memory Cache
Index Tag Block Data
00 ??
01 ??
10
11 ??

Here # = 4 B
and $/# = 4


