NORMALIZATION  TOOL

Normalization of compute resources is performed on the basis of the Mflop value obtained through a test based on the standard Linpack test.

This Linpack benchmark tool in JAVA is a slightly modified version of the original Linpack benchmark program (http://www.netlib.org/benchmark/linpackjava/). The modification has been designed to cope with the following two problems we faced in our application: 

(i) The timing resolution was too low to get accurate Mflop ratings for the 500x500 problem on the PCs and servers in our research lab (called the High Performance and Grid Computing lab).

(ii) The measurement resulted in unacceptable values of deviation. 
The new solution offers different size of matrix operations (6x500x500 and 10x500x500) to increase the time span. A statistical method has been added to analyze the measurement data so that the final result is close to the real value. 

REFERENCES: 1. For details of the Linpack benchmark, the paper “The LINPACK Benchmark: Past, Present, and Future” by Jack Dongarra, Piotr Luszczek, and Antoine Petitet (http://www.netlib.org/utk/people/JackDongarra/PAPERS/hpl.pdf) provides a good information. 

2. You also can find some useful information at the web site (http://www.netlib.org/utk/people/JackDongarra/faq-linpack.html). The following is a brief extract:

 

1.What’s Linpack Benchmark report?

The problem solved is a dense 500x500 system of linear equations with one right hand, Ax=b. The matrix is generated randomly and the right hand side is constructed so that the solution has all components equal to one. The method of solution is based on Gaussian elimination with partial pivoting. 
Mflop/s 

Millions of floating point operations per second. A floating-point operation here is a floating point addition or a floating-point multiplication with 64 bit operands. For this problem there are 2/3 n^3 + n^2 floating point operations. 

Time 

The time in seconds to solve the problem, Ax=b. 

Norm Res 

A check is made to show that the computed solution is correct. The test is based on 

                                      || Ax - b || / ( || A || || x || eps) 

where eps is described below. 

The Norm Res should be about O(1) in size. If this quantity is much larger than 1, the solution is probably incorrect. 

Precision 

The relative machine precision: usually the smallest positive number such that fl (1.0 - eps ) < 1.0, where fl denotes the computed value and eps is the relative machine precision.  

2. Why Linpack Benchmark report has deviation

There are many reasons why Linpack Benchmark tool produce deviation values sometimes even wild differences.  Issues such as load on the system, accuracy of the clock, system interruption, compiler options, version of the compiler, size of cache, bandwidth from memory, amount of memory, etc can affect the performance, even when the measurements are executed under the “same conditions”.

How to run the tool

When running the Linpack on the machine, you’d better close all other applications. 

To download the software: Click here.

To run the Linpack benchmark tool from command line (current java version 1.4.2), type the words shown in bold type:

C:\ java Linpack 

An example of response obtained is given below:

Mflops/s: 257.5 Time: 0.0 secs  Norm Res: 1.43  Precision: 2.220446049250313E-1

6 at (6*100*100) Matrix Operation Size, Round: 20

