CS 15-213, Fall 2002

Exam 2
November 12, 2002
Instructions:
o Make sure that vour exam 1z not mizzsing any sheets, then wnte vour full name and Andrew logm ID
cn the fromt.

» Write vour answers in the space provided below the problem. If vou make a mess, clearly mdicate
vour final answer.

» The exam has a maximum score of 66 points.

« The problems are of varving difficulty. The pomt value of each problem iz indicated. Pile up the easy
points quckly and then come back to the harder problems.

o Thiz exam 13 OPEN BOOK. You mayv use any books or notes you hike. You may uze a calculator, but
no laptops or other wireless devices. Good huck!
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Problem 1. (9 points):
This problem tests your understanding of code optimization Consider the followmg fumction for computing
the product of zn array of n integers. We have unrolled the loop by a factor of 4.



Problem 2. (8 points):
The followmg problem concerns basic cache lookups.

The memory 13 byte addressable.

o Memory accesses are to 1-byte words (not 4-byte words).

» Phyzical addresses are 14 bits wade.

» The cache 13 4-way zet associative, with a 4-byvte block size and 64 total limez.

In the following tables, all numbers are given in hexadecimal The /ndex column contams the set index

for each zet of 4 linezs. The Jag columns contam the tag value for each line. The I column contams the
valid bit for each line. The Byies (3 columns contain the data for each line, mumbered lefi-to-night staring

with byte 0 on the left.
The contents of the cache are as follows:

' vy Set Azzocaine Cacke |
| Index || Ta= V| DBytesO-s || lag V| Evtest—3 | Ta=V [ DByesDs || Tag V| EwvtesU-3 |




