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Introduction

•
T

his chapter covers

−
a

broad view
of

perform
ance

−
A

m
dahl’s

law
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M
easures of C

om
putational P

ow
er

•
H

ow
 can be m

easure com
putational pow

er?

•
W

hat m
akes one com

puter system
 perform

 better than
another?

•
H

ow
 to

m
easure perform

ance ??

B
ecause a com

puter is designed to perform
 a w

ide variety of
tasks, and because no architecture

is
optim

al for all tasks,
therefore

the perform
ance of the system

 depends on the task
being perform

ed
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M
easures of C

om
putational P

ow
er

•
V

endors take
advantage of above and give m

easures for tasks
perform

ed best by their architecture

A
variety of perform

ance m
easures exist because there

is
no

single m
easure

that suffices for situations
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Integer and F
loating P

oint C
om

putation

•
M

IPS: M
illions of instructions per second

•
FL

O
PS: Floating point operations per second

B
ecause som

e instructions take
substantially longer to

execute than others, the average tim
e required to execute an

instruction only provides a crude approxim
ation of

perform
ance.T

he actual tim
e required depends on w

hich
instructions are

executed
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A
pplication Specific Instruction C

ounts

•
H

ow
 to

assess perform
ance m

ore accurately?: assess
perform

ance for a particular application

•
A

m
ore general assessm

ent: use a large set of program
s to

obtain relative w
eights for each type of instruction. U

se
relative w

eights to assess perform
ance of a given

architecture.

A
n instruction m

ix consists of a set of instructions along w
ith

relative w
eights that have been obtained by counting

instruction execution in exam
ple program

s. A
n architect can

use an instruction m
ix to assess how

 a proposed architecture
w

ill perform

C
S250 -- Part V

7
D

r.R
ajesh Subram

anyan, 2005



Standardized B
enchm

arks

•
W

hat instruction m
ix should be used to com

pare the
perform

ance of tw
o

architectures ?

−
find a set of "typical" applications, also called
benchm

arks

•
B

enchm
arks: program

s that provide a standard w
orkload

against w
hich a com

puter can be m
easured.
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Standardized B
enchm

arks

•
SPE

C
: Standard Perform

ance E
valuation C

orporation

−
independent, non-profit organization

−
to

"establish, m
aintain and endorse a standardized set of

relevant benchm
arks that can be applied to the new

est
generation of high-perform

ance com
puters.
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B
oundary B

etw
een H

ardw
are

and Softw
are

•
Special purpose hardw

are perform
s function m

uch faster than
softw

are.

•
To

optim
ize perform

ance, m
ove operations w

ith m
ost C

PU
tim

e from
 softw

are to hardw
are

•
C

hoosing item
s to optim

ize

−
w

here to use high-speed hardw
are, conventional

hardw
are, and softw

are.

−
A

m
dahl says don’tw

aste resources on functions rarely
used, optim

ize those that are m
ost often used

C
S250 -- Part V

10
D

r.R
ajesh Subram

anyan, 2005



A
m

dahl’s
L

aw
 and P

arallel System
s

•
Perform

ance im
provem

ent that can be realized from
 faster

hardw
are is lim

ited to the fraction of tim
e the faster

technology can be used.

•
A

pplied to parallel system
s

−
w

hy speedup N
 is not achieved

?

−
because optim

izations lim
ited to am

ount of tim
e the

processors are being used.
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Sum
m

ary

•
Sim

plisitic m
easures: FL

O
PS, M

IPS

•
W

eighted average are m
ore accurate

•
B

enchm
arks are program

s that are run to assess perform
ance

•
A

m
dahl’s

law
 selects functions to be optim

ized, those that
account for m

ost tim
e
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