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Benchmark Strategies 

1. Fixed-Computation Benchmarks

- Measure the time taken

2. Fixed-Time Benchmarks

- Measure the amount of computation performed

3. Variable-Computation and variable-time 

Benchmarks

- Measure some aspect of performance that is a function 

of the computation and the execution time eg: quality of 

the answer



Fixed-Computation Benchmarks 

1. Measure the computer’s speed

2. In physical world, speed is distance/time

3. In computer world, distance analogous to 

operations or instructions

4. Measure time for the computations

5. Execution time

6. MIPS

7. MFLOPS

8. SPEC Benchmarks



Fixed-Time Benchmarks 

1. Basic idea similar to - Count for 1 minute (how 

much did you reach)?

2. Walk for an hour –how long did you reach?

3. At the end of the fixed-time, measure the total 

amount of computation

4. Find prime numbers – how many numbers did 

you find?

5. SLALOM (Gustafson)



SLALOM 

First Benchmark to do fixed-time variable-computation 

strategy

Based on a scientific application to compute radiosity

Radiosity is a global illumination algorithm in 

computer graphics

Accuracy of the answer computed in 1 min

Benchmark did not specify a particular algorithm

Defined the accuracy of the answer as the number of 

“patches” or areas into which a geometric shape was 

subdivided in the 1-min interval.



SLALOM - Weaknesses 

Loosely defined problem statement

Clever programming became important

Original complexity – O(n^3)

Later O(n^2)

Eventually O (n logn)

Non-linear complexity of the algorithm makes the 

performance metric non-linear

You can’t say that a system that computes 2N pacthes 

is twice as fast as one that computes N patches



SLALOM - Weaknesses 

SLALOM – unrealistically forgiving of machines with 

inadequate memory bandwidth

SLALOM has storage demands that scaled, but it failed 

to run for 1 min on computers with insufficient memory 

relative to arithmetic speed.

Low ease of use – converting to parallel versions took 

huge amounts of time. SLALOM started with 1000 

lines of FORTRAN/C, expanded with better alg to 

8000 lines; 



SLALOM – led to - HINT 

Variable-computation, Variable-time strategy

HINT stands for Hierarchical INTegration

Produces a speed measure called QUIPS

QUIPS = Quality Improvement Per Second

HINT fixes nether time nor problem size

Objective: Use interval subdivision to find rational 

bounds on the area under curve in the x-y plane

QUIPS curve

NetQUIPS



HINT
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Quality = 1/(u-l), where u = estimate of upper bound

l= estimate of lower bound

Initially, u=256;  l= 0
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Net QUIPS
To satisfy thirst for single number

You can have QUIPS curves with time on x-axis or 

memory capacity on x-axis, but marketing folks want 

single number

Area under the QUIPS curve (plotted on log time 

scale)
-



Cost of moving bits vs compute –

From Prof. Bill Dally’s paper


