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Class Announcements

|. Programing Assignment 2 Due on Wednesday
October 215t before 9AM

2. Collect your Midterm1 exams and
Programming Assignment 1 feedback from me
if you have not done so already.




Lecture Overview

|. Memory Hierarchy motivating example

2. Cache Organization

5. Direct Mapped Cache




Array copy

Changing the loop order while copying a 2
dimensional array alters the time taken by a factor
of 37 on a CSL instructional machine
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Memory Mountain from the CSAPP textbook




Memory Mountain

. Read throughput decreases as the stride
Increases

. Read throughput decreases as more data 1s
copied.
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Each main memory block maps to a specific
block frame.

main memory cache

00
01
10
11

Set
Frame
fnal@éfﬁ:

2 bits of the address
define this mapping
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S = 2 sets <

Generic Cache Organization

1 Valiq bit rtag 1F)i‘cs B = 2 bytes
per line peilme per cache block

4 N

Cache size: C = Bx E x S data bytes

> E lines per set




Completed diagram of the cache:

address
tag | index #| byte w/i block

S
v X tags data blocks
00
01
10

11
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Looking up a memory address
in Direct Mapped Cache

Set O: Cache block

Selected set v Set 1- Cache block

thits - sbUs__ BBits g5, Cache block

0
Set index Block offset




This cache is called
direct mapped
or
1-way set associative
or
set associative, with a set size of 1

Each index # maps to exactly 1 block frame
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Cache Lookup

Three steps while determining whether a request
1s a hit or a miss:

o Set selection: Select the set where the address
resides.

* Line matching: Select the cache line within the set.

* Word extraction: Extract the requested word from
the right offset.
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Looking up a memory address
in Direct Mapped Cache

=17 (1) The valid bit must be set
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(2) The tag bits in the cache )
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tag bits in the address I
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(3) If (1) and (2), then

cache hit,

and block offset

selects

starting byte.




