SPECmarks Considered Harmful

for all the usual reasons plus

SPEC 4:20:94: 1

Geometric mean

Consider: Two benchmarks, one faster than the other g If performance of the slower is doubled, what happens to the Gmean?

g If the faster is doubled, what happens?

speed up slower by 2

speed up faster by 2

Ratio Faster to Slower

2

1

1.5

.5

Gmean improvement

5 10 20 15

=> doubling performance of faster gives as much "reward" as doubling the slow

SPEC4:20:94:2

SPEC4:20:94:2

P erform ance L im itations:

L atency and B andw idth

Latency: lim its highly serial, inherently scalar code

Bandwidth: lim its highly parallel code

To im prove latency:

faster technology and cleverness

To im prove bandwidth:

faster technology and throw transistors at the problem (i.e. less cleverness)

N ow , - w ith SPECm arks being given the level

of im portance they are, - w ith technology being as it is, - G m ean being as it is, - and hum an nature being as it is...

A fter a certain level of m aturity is reached,

the fast codes will be sped up m ore than slow codes.

SPEC4:20:94:3

SPEC 4:20:94: 3

E xam ple

IBM RS/6000 580 (PO W ER1) and RS/6000 990 (PO W ER2)

RS/6000 580 SPEC performance

Speedup

RS/6000 990 vs RS/6000 580 1

2

3

100 150 200 50

4

SPEC4:20:94:4

SPEC 4:20:94: 4

S uggestion: use H arm onic M ean speed up faster by 2

Ratio Faster to Slower

2

1

1.5

.5

5 10 20 15

improvement Hmean

speed up slower by 2

g speeding up slow benchm arks gives greater rew ard

g this w ill tend to drive speedups on all benchm arks,

not just the easy (fast) ones

g observation: M 300 "problem " w as a problem

w ith gm ean, not the benchm ark.

SPEC 4:20:94: 5

SPEC 4:20:94: 5

S uggestion: use H arm onic M ean

g Speeding up slow benchm arks gives greater rew ard

g this w ill tend to drive speedups on all benchm arks, not just the easy (fast) ones

g harm onic m ean reflects total execution tim e w hen benchm arks all do an equivalent am of w ork.

g observation: M 300 "problem " w as a problem w ith gm ean, not the benchm ark.

SPEC4:20:94:6

SPEC 4:20:94: 6

F Y I: A rithm etic M ean

Ratio Faster to Slower

Amean

2

1

1.5

.5

5 10 20 15

improvement speed up slower by 2

speed up faster by 2

SPEC4:20:94:7

SPEC 4:20:94: 7

G eom etric M ean

g Speeding up any benchm ark by S has sam effect on G m ean

g Latency: lim its highly serial, inherently scalar code

g Bandwidth: lim its highly parallel code

g To im prove latency:

faster technology and cleverness

g To im prove bandwidth:

faster technology and throw transistors

at the problem (i.e. less cleverness)

N ow ,

- w ith SPECm arks being given the level

of im portance they are,

- w ith technology being as it is,

- G m ean being as it is,

- and hum an nature being as it is...

A fter a certain level of m aturity is reached,

the fast codes will be sped up m ore than slow codes.

SPEC 4:20:94: 8

SPEC 4:20:94: 8