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Abstract

This report compares the performance of di�erent computer systems in solving dense systems
of linear equations� The comparison involves approximately a hundred computers� ranging from
a Cray Y�MP to scienti�c workstations such as the Apollo and Sun to IBM PCs�

� Introduction and Objectives

The timing information presented here should in no way be used to judge the overall performance of
a computer system� The results re�ect only one problem area
 solving dense systems of equations�

This report provides performance information on a wide assortment of computers ranging from
the home�used PC up to the most powerful supercomputers� The information has been collected
over a period of time and will undergo change as new machines are added and as hardware and
software systems improve� The programs used to generate this data can easily be obtained over
the Internet� While we make every attempt to verify the results obtained from users and vendors�
errors are bound to exist and should be brought to our attention� We encourage users to obtain the
programs and run the routines on their machines� reporting any discrepancies with the numbers
listed here�

The �rst table reports three numbers for each machine listed �in some cases the numbers are
missing because of lack of data�� All performance numbers re�ect arithmetic performed in full
precision �usually ���bit�� unless noted� On some machines full precision may be single precision�
such as the Cray� or double precision� such as the IBM� The �rst number is for the LINPACK �	�
benchmark program for a matrix of order 	

 in a Fortran environment� The second number is for
solving a system of equations of order 	


� with no restriction on the method or its implementation�
The third number is the theoretical peak performance of the machine�

LINPACK programs can be characterized as having a high percentage of �oating�point arith�
metic operations� The routines involved in this timing study� SGEFA and SGESL� use column�
oriented algorithms� That is� the programs usually reference array elements sequentially down a

�This work was supported in part by the Applied Mathematical Sciences subprogram of the O�ce of Energy
Research� U�S� Department of Energy� under Contract DE�AC�����OR�	���� and in part by the Science Alliance a
state supported program at the University of Tennessee�
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column� not across a row� Column orientation is important in increasing e�ciency because of the
way Fortran stores arrays� Most �oating�point operations in LINPACK take place in a set of subpro�
grams� the Basic Linear Algebra Subprograms �BLAS� ���� which are called repeatedly throughout
the calculation� These BLAS� referred to now as Level 	 BLAS� reference one�dimensional arrays�
rather than two�dimensional arrays�

In the �rst case� the problem size is relatively small �order 	

�� and no changes were made
to the LINPACK software� Moreover� no attempt was made to use special hardware features
or to exploit vector capabilities or multiple processors� �The compilers on some machines may� of
course� generate optimized code that itself accesses special features�� Thus� many high�performance
machines may not have reached their asymptotic execution rates�

In the second case� the problem size is larger �matrix of order 	


�� and modifying or replac�
ing the algorithm and software was permitted to achieve as high an execution rate as possible�
Thus� the hardware had more opportunity for reaching near�asymptotic rates� An important con�
straint� however� was that all optimized programs maintain the same relative accuracy as standard
techniques� such as Gaussian elimination used in LINPACK�

Furthermore� the driver program �supplied with the LINPACK benchmark� had to be run to
ensure that the same problem is solved� The driver program sets up the matrix� calls the routines
to solve the problem� veri�es that the answers are correct� and computes the total number of
operations to solve the problem �independent of the method� as �n��� � �n�� where n � 	


�

The last column is based not on an actual program run� but on a paper computation to determine
the theoretical peak M�op�s rate for the machine� This is the number manufacturers often cite� it
represents an upper bound on performance� That is� the manufacturer guarantees that programs
will not exceed this rate�sort of a �speed of light� for a given computer�

The theoretical peak performance is determined by counting the number of �oating�point ad�
ditions and multiplications �in full precision� that can be completed during a period of time�
usually the cycle time of the machine� As an example� the Cray Y�MP�� has a cycle time of
� ns� During a cycle the results of both an addition and a multiplication can be completed
� operations

� cycle �
� cycle
� ns � ��� M�op�s on a single processor� On the Cray Y�MP�� there are

� processors� thus� the peak performance is ���� M�op�s�
The information in this report is presented to users to provide a range of performance for the

various computers and to show the e�ects of typical Fortran programming and the results that can
be obtained through careful programming� The maximum rate of execution is given for comparison�

The column labeled �Computer� gives the name of the computer hardware on which the program
was run� In some cases we have indicated the number of processors in the con�guration and� in
some cases� the cycle time of the processor in nanoseconds�

The column labeled �LINPACK Benchmark� gives the operating system and compiler used� The
run was based on two routines from LINPACK
 SGEFA and SGESL were used for single precision�
and DGEFA and DGESL were used for double precision� These routines perform standard LU
decomposition with partial pivoting and backsubstitution� The timing was done on a matrix of
order 	

� where no changes are allowed to the Fortran programs�

The column labeled �TPP� �Toward Peak Performance� gives the results of hand optimization�
the problem size was of order 	


�

The �nal column labeled �Theoretical Peak� gives the maximum rate of execution based on the
cycle time of the hardware�

The same matrix was used to solve the system of equations� The results were checked for
accuracy by calculating a residual for the problem jjAx� bjj��jjAjjjjxjj��

The term M�op�s� used as a rate of execution� stands for millions of �oating�point operations
completed per second� For solving a system of n equations� ���n� � �n� operations are performed
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�we count both additions and multiplications��
The information in the tables was compiled over a period of time� Subsequent systems software

and hardware changes may alter the timings to some extent�
One further note
 The following tables should not be taken too seriously� In multiprogramming

environments it is often di�cult to reliably measure the execution time of a single program� We
trust that anyone actually evaluating machines and operating systems will gather more reliable and
more representative data�

� A Look at Parallel Processing

While collecting the data presented in Table 	� we were able to experiment with parallel processing
on a number of computer systems� For these experiments� we used either the standard LINPACK
algorithm or an algorithm based on matrix�matrix ��� techniques� In the case of the LINPACK
algorithm� the loop around the SAXPY can be performed in parallel� In the matrix�matrix imple�
mentation the matrix product can be split into submatrices and performed in parallel� In either
case� the parallelism follows a simple fork�and�join model where each processor gets some number
of operations to perform�

For a problem of size 	


� we expect a high degree of parallelism� Thus� it is not surprising
that we get such high e�ciency �see Table ��� The actual percentage of parallelism� of course�
depends on the algorithm and on the speed of the uniprocessor on the parallel part relative to the
speed of the uniprocessor on the non�parallel part�

� Highly Parallel Computing

With the arrival of massively parallel computers there is a need to benchmark such machines on
problems that make sense� The problem size and rule for the runs re�ected in the Tables 	 and �
do not permit massively parallel computers to demonstrate their potential performance� The basic
�aw is the problem size is too small� To provide a forum for comparing such machines the following
benchmark was run on a number of massively parallel machines� The benchmark involves solving a
system of linear equations �as was done in Tables 	 and ��� However in this case� the problem size
is allowed to increase and the performance numbers re�ect the largest problem run on the machine�

The ground rules are as follows
 Solve systems of linear equations by some method� allow the
size of the problem to vary� and measure the execution time for each size problem� In computing
the �oating�point execution rate� use �n��� � �n� operations independent of the actual method
used� �If you choose to do Gaussian Elimination� partial pivoting must be used�� Compute and
report a residual for the accuracy of solution as jjAx� bjj��jjAjjjjxjj��

The columns in Table � are de�ned as follows

Rmax the performance in G�op�s for the largest problem run on a machine�
Nmax the size of the largest problem run on a machine�
N��� the size where half the Rmax execution rate is achieved�
Rpeak the theoretical peak performance in G�op�s for the machine�
In addition� the number of processors and the cycle time is listed�

� Obtaining the Software and Running the Benchmarks

The software used to generate the data for this report can be obtained by sending electronic mail
to
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netlib�ornl�gov

��� LINPACK Benchmark

The �rst results listed in Table 	 involved no hand optimization of the LINPACK benchmark�
To receive the single�precision software for this benchmark� in the mail message to netlib�ornl�gov

type

send linpacks from benchmark �
To receive the double�precision software for the LINPACK Benchmark� type

send linpackd from benchmark �
To run the timing programs� one must supply a real function SECOND which returns the time

in seconds from some �xed starting time�
There is only one ground rule for running this benchmark


� No changes are to be made to the Fortran source code� not even changes in the comments�

The compiler and operating system must be generally available� Results from a beta version of
a compiler are allowed� however the standard compiler results must also be listed�

��� Toward Peak Performance

The second set of results listed in Table 	 re�ected user optimization of the software�
To receive the single�precision software for the column labeled �Toward Peak Performance�� in

the mail message netlib�ornl�gov type

send ����s from benchmark

To receive the double�precision software� type

send ����d from benchmark

The ground rules for running this benchmark are as follows


� Replacements or modi�cations are allowed in the routine LU�

� The user is allowed to supply any method for the solution of the system of equations�

� The M�op�s rate will be computed based on the operation count for LU decomposition�

� In all cases� the main driver routine� with its test matrix generator and residual check� must
be used�

This report is updated from time to time� A fax copy of this report can be supplied� for details
contact the author� To obtain a Postscript copy of the report send mail to netlib�ornl�gov and in
the message type


send performance from benchmark�
To have results veri�ed� please send the output of the runs to

Jack Dongarra
Computer Science Department
University of Tennessee
Knoxville� TN ������	�
	

Email
 dongarra�cs�utk�edu

There is a �Frequently Asked Questions� �le for the Linpack benchmark and Top�

 at
http
��www�netlib�org�utk�people�JackDongarra�faq�linpack�html
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Table �� Performance in Solving a System of Linear Equations

Computer �LINPACK Benchmark� �TPP� �Theoretical
n � �		 Best E�ort Peak� M
op�s

OS�Compiler M
op�s n��			� M
op�s
Intel Pentium � 
��� GHz� ifc �O� �xW �ipo �ip �align ���� ���� ��		
Intel Pentium � 
���� GHz� ifc �O� �xW �ipo �ip �align ���	 ���� �	�	
NEC SX���� 
�proc� ��	 ns� ����	 ��			
NEC SX���� 
�proc� ��	 ns� ����	 ��			
NEC SX���� 
�proc� ��	 ns� ����	 ��			
NEC SX���� 
�proc� ��	 ns� R���� �pi �Wf��prob use� ���� ���� �			
Fujitsu VPP�			��
� proc�����ns� frt �Wv��r��� �Of �KA�� ���� ���� ��		
IBM eServer pSeries ��� ���

� proc
��		 MHz� �	��	 �	�		
IBM eServer pSeries ��� ��� �O� �qarch�pwr� �qtune�pwr�

� proc
��		 MHz� �Pv �Wp��ea�����g� ���� ���� ��		
Cray T��� 
�� proc� ��� ns� ����	 ���		
Cray T��� 
�� proc� ��� ns� ����	 �	�		
Cray T��� 
�� proc� ��� ns� ����	 ���		
Cray T��� 
�� proc� ��� ns� ����	 ���		
Cray T��� 
� proc� ��� ns� �	��	 ���		
Cray T�� 
� proc� ��� ns� f�	 �O��inline� ���� ���� ��		
IBM eServer pSeries ��	 �M�

� proc
���	 MHz� ����	 ���		
IBM eServer pSeries ��	 �M�

� proc
���	 MHz� ����	 ���		
IBM eServer pSeries ��	 �M�

� proc
���	 MHz� ���� ���		
IBM eServer pSeries ��	 �M� �O� �qarch�pwr� �qtune�pwr�

� proc
���	 MHz� �Pv �Wp��ea�����g� ���	 ���� ��		
hp rx���	 Itanium �
� proc �GHz� ����	 ��			
hp rx���	 Itanium �
� proc �GHz� ���� �			
hp rx���	 Itanium �
� proc �GHz� f�	 �DSmckinley �O�

�Oinline budget��					
�Ono ptrs to globals ��	� ���� �			

hp rx��		 Itanium �
� proc �GHz� ���� �			
hp rx��		 Itanium �
� proc �GHz� f�	 �DSmckinley �O�

�Oinline budget��					
�Ono ptrs to globals ��	� ���� �			

hp zx�			 Itanium �
� proc �GHz� ���� �			
hp zx�			 Itanium �
� proc �GHz� f�	 �DSmckinley �O�

�Oinline budget��					
�Ono ptrs to globals ��	� ���� �			

IBM eServer pSeries ��	 Turbo
�� proc
��		 MHz� ��	�	 ���		

IBM eServer pSeries ��	 Turbo
� proc
��		 MHz� ����	 ���		

IBM eServer pSeries ��	 Turbo �O� �qarch�pwr� �qtune�pwr�
� proc
��		 MHz� �Pv �Wp��ea�����g� �	�� ���� ��		
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Computer �LINPACK Benchmark� �TPP� �Theoretical
n � �		 Best E�ort Peak� M
op�s

OS�Compiler M
op�s n��			� M
op�s
Intel P� ��		 MHz ifc �O� �xW �align �ipo

�Zp�� �r� �	�� ���� ��		
hp AlphaServer ES�� ������	
� proc� ���� �				
hp AlphaServer ES�� ������	
� proc� ���� �			
hp AlphaServer ES�� ������	
� proc� v�������� �O� �	�� ���� ��		
Cray T�� 
� proc� ��� ns� f�	 �O��inline� �	�� ���� ��		
hp zx�			 Itanium �
�		MHz� f�	 �DSmckinley �O�

�Oinline budget��					
�Ono ptrs to globals ��� �	�� ��		

Fujitsu Siemens hpcLine
Xeon �GHz� fc �O� �align �r� �ipo �xW ��� ���� �			
Cray SV�ex�����
�� proc��		MHz� ����	 ��			
Cray SV�ex�����
�� proc��		MHz� ����	 ��			
Cray SV�ex�����
�� proc��		MHz� ����	 ��			
Cray SV�ex�����
�	 proc��		MHz� ����	 �				
Cray SV�ex�����
�� proc��		MHz� ��	�	 ��			
Cray SV�ex�����
�� proc��		MHz� f�	 �O��inline� ��� ����	 ��			
Cray T�� 
� proc� ��� ns� f�	 �O��inline� ��� ���� ��		
IBM eServer pSeries ��� ���

� proc
��		 MHz� ����	 ���		
IBM eServer pSeries ��� ��� �O� �qarch�pwr� �qtune�pwr�

� proc
��		 MHz� �Pv �Wp��ea�����g� ��� ���� ��		
Cray SV�ex�����
� proc��		MHz� ���� ��			
Cray SV�ex�����
� proc��		MHz� ���� �			
Cray SV�ex�����
� proc��		MHz� ���� �			
Cray SV�ex�����
� proc��		MHz� f�	 �O��inline� ��� ���� �			
Compaq ES�� 
� proc� �			 MHz� ���� �			
Compaq ES�� 
� proc� �			 MHz� �	�� �			
Compaq ES�� 
� proc� �			 MHz� ��	� �			
NEC SX���� 
� proc� ��	 ns� R��� �pi �wf��prob use� ��� ���	 �			
IBM eServer pSeries ��	 �C� �O� �qarch�pwr� �qtune�pwr�

� proc
�			 MHz� �Pv �Wp��ea�����g� ���� ��			
IBM eServer pSeries ��	 �C� �O� �qarch�pwr� �qtune�pwr�

� proc
�			 MHz� �Pv �Wp��ea�����g� ��� ���� �			
IBM eServer pSeries ��	 �E� �O� �qarch�pwr� �qtune�pwr�

� proc
�			 MHz� �Pv �Wp��ea�����g� ���� ��			
IBM eServer pSeries ��	 �E� �O� �qarch�pwr� �qtune�pwr�

� proc
�			 MHz� �Pv �Wp��ea�����g� ��� ���� �			
AMD Athlon MP��		�
� proc ���	MHz� ifc �O� �tpp� �ipo ��� ��	� �	�	
Compaq ES�� 
� proc� �			 MHz� kf�� �fkapargs���inline�daxpy

�ur�� �ur����	� �arch host
�assume nounderscore ��� ���� �			

NEC SX����� 
�� proc� ��	 ns� ��	�	 ��			
NEC SX���� 
� proc� ��	 ns� ����	 ��			
NEC SX���� 
� proc� ��	 ns� ����	 ��			
NEC SX���� 
� proc� ��	 ns� ����	 ��			
Fujitsu VPP�		�� 
� proc ��	ns� frt �Wv��r��� �Of �KA�� ��� �	�� �			
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Computer �LINPACK Benchmark� �TPP� �Theoretical
n � �		 Best E�ort Peak� M
op�s

OS�Compiler M
op�s n��			� M
op�s
Intel P� ��		 MHz ifc �O� �xW �align �r� �ipo ��� ��		
Cray SV������ 
�� proc� �		 MHz� �	��	 ���		
Cray SV������ 
�� proc� �		 MHz� �	��	 ���		
Cray SV������ 
�� proc� �		 MHz� �	��	 ���		
Cray SV������ 
�	 proc� �		 MHz� ���� ��			
Cray SV������ 
�� proc� �		 MHz� f�	 �O�� inline� ��� ���� ���		
Cray SV������ 
�� proc� �		 MHz� f�	 �O�� inline� ��� ���� ��			
Tyan S���	�AMD Athlon XP
���� MHz�� proc� ���� ����
Tyan S���	�AMD Athlon XP
���� MHz�� proc� ifc �tpp� �O� ��� ���� �	��
Intel P� ACER
Veriton ��		���		 MHz ifc �O� �xW �align �r� �ipo ��� ��		
Cray SV������ 
� proc� �		 MHz� f�	 �O�� inline� ��	 �	�� ��		
Cray T�� 
� proc� ��� ns� f�	 �O��inline� �	� ��	� ��		
AMD Athlon Thunderbird ���GHz ifc �O� �tpp� �align

�r� �ipo �	� ��		
Compaq DS�	L ��� MHz 
� proc�� ���� ����
Compaq DS�	L ��� MHz kf�� �fkapargs���inline�daxpy

�ur�� �ur����	� �arch host
�assume nounderscore ��� ���� ����

Fujitsu Siemens Celsius ��	 Intel fortran�	

P�� ��� GHz� �O� �xW �align �r� ��� ��� ��		

HP SuperDome 
�� proc ��	 MHz� ����	 ��			
HP SuperDome 
 � proc ��	 MHz� ����	 ��			
HP SuperDome 
 � proc ��	 MHz� ���� ��			
HP SuperDome 
 � proc ��	 MHz� ���� �			
HP SuperDome 
 � proc ��	 MHz� f�	 �O�

�Oinlinebudget��						
�Onodataprefetch
�Oloop unroll�� ��� �	�� �			

hp server rp��		
��proc ��	 MHz� ���		 ��			
hp server rp��		
� proc ��	 MHz� �	��	 ��			
hp server rp��		
� proc ��	 MHz� ���� ��			
hp server rp��		
� proc ��	 MHz� ���� �			
hp server rp��		
� proc ��	 MHz� f�	 �O�

�Oinlinebudget��						
�Onodataprefetch
�Oloop unroll�� ��� �	�� �			

hp server rp��		
� proc ��	 MHz� �	��	 ��			
hp server rp��		
� proc ��	 MHz� ���� ��			
hp server rp��		
� proc ��	 MHz� ���� �			
hp server rp��		
� proc ��	 MHz� f�	 �O�

�Oinlinebudget��						
�Onodataprefetch
�Oloop unroll�� ��� �	�� �			

Compaq ES�	 
��� MHz �cpu� ���� ����
Compaq ES�	 
��� MHz �cpu� ���� ����
Compaq ES�	 
��� MHz �cpu� �assume nounderscore �O� ��� ���� ����
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Computer �LINPACK Benchmark� �TPP� �Theoret
n � �		 Best E�ort Peak� M


OS�Compiler M
op�s n��			� M
op�s
Dell PE���	 Itanium
�		Mhz � proc� ���� ���		
Dell PE���	 Itanium
�		Mhz � proc� ��	� ��		
Dell PE���	 Itanium
�		Mhz � proc� e
 �Ox �Ob� �Ot �		 ���� ��		
Cray T�E����	 
�� proc ��� MHz� ��	� ��			
Cray T�E����	 
�� proc ��� MHz� ���� ��			
Cray T�E����	 
� proc ��� MHz� ���� ��			
Cray T�E����	 
� proc ��� MHz� ���� �			
Cray T�E����	 
� proc ��� MHz� ���� �			
Cray T�E����	 
� proc ��� MHz� ���� �			
Cray T�E����	 
� proc ��� MHz� f�	 ver� ��� �O��inline� ��� ��� ��		
Cray SV������ 
� proc� �		 MHz� f�	 �O�� inline� ��� ���� ��		
Intel�HP Itanium �		 MHz f�	 �Ofast �O� �Onodataprefetch ��	 ���� ��		
HP i�			 Itanium �		 MHz
� proc� ���� ��		
HP i�			 Itanium �		 MHz
� proc� f�	 �Ofast �O� �Onodatapretch ��	 ���� ��		
NEC SX����� 
�� proc� ��	 ns� ��	�	 ��			
NEC SX����� 
�� proc� ��	 ns� ����	 ��			
NEC SX����� 
�� proc� ��	 ns� ����	 ��			
NEC SX���� 
� proc� ��	 ns� ����	 ��			
NEC SX���� 
� proc� ��	 ns� ���	 �			
NEC SX���� 
� proc� ��	 ns� ���	 �			
NEC SX���� 
� proc� ��	 ns� ��� R��� �fopp f�x inline ��� ���� �			
AMD Athlon Thunderbird ��		 Mhz g�� �s �static �O� �fomit�frame�pointer

�Wall �mpentiumpro �march�pentiumpro
�malign�functions�� �funroll�loops
�fexpensive�optimizations
�malign�double �fschedule�insns�
�mwide�multiply ��� �	�� ��		

Compaq Server DS�	e
� proc ���MHz� ���� ����
Compaq Server DS�	e
��� MHz� ��� �	�� ����
Compaq Server ES�	
� proc ���MHz� ��	� ����
Compaq Server ES�	
� proc ���MHz� ���� ����
Compaq Server ES�	
� proc ���MHz� kf�� �fkapargs���inline�daxpy

�ur��� �ur����	 � �O� �tune ev�
�assume nounderscore ��� �	�� ����

Cray SV������ 
� proc� �		 MHz� ���� ��		
Cray SV������ 
� proc� �		 MHz� f�	 �O�� inline� ��� �	�� ��		
NEC SX��B��
�proc����ns� ���� ����
NEC SX��B��
�proc����ns� R��� �fopp f�x inline ��� ���� ����
Tyan S�����PentiumIII
���� MHz�� proc� ���� ����
Tyan S�����PentiumIII
���� MHz�� proc� ifc �tpp� �O� �	� ��	 ����
IBM RS��			 ��P���	

� proc 
��	MHz��MBL�� ���� ��		
IBM RS��			 ��P���	

� proc 
��	MHz��MBL�� ���� ��		
IBM RS��			 ��P���	 �O �Q �q
oat�hs
t

� proc
��	MHz��MBL�� �qarch�pwr� �qtune�pwr�
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�Pv �Wp��ea�����g� �	� ���� ��		

IBM eServer pSeries ��	 Model B�	
� proc
��	 MHz �MB L�� ���� ��		

IBM eServer pSeries ��	 Model B�	
� proc
��	 MHz �MB L�� ���� ��		

IBM eServer pSeries ��	 Model B�	 �O �Q �q
oat�hs
t
� proc
��	 MHz �MB L�� �qarch�pwr� �qtune�pwr�

�Pv �Wp��ea�����g� �	� ���� ��		
IBM eServer pSeries ��	 Model �E�

� proc
��	 MHz �MB L�� ���� ��		
IBM eServer pSeries ��	 Model �E� �O �Q �q
oat�hs
t

� proc
��	 MHz �MB L�� �qarch�pwr� �qtune�pwr�
�Pv �Wp��ea�����g� �	� ���� ��		

IBM eServer pSeries ��	 Model �C�
� proc
��	 MHz �MB L�� ���� ��		

IBM eServer pSeries ��	 Model �C� �O �Q �q
oat�hs
t
� proc
��	 MHz �MB L�� �qarch�pwr� �qtune�pwr�

�Pv �Wp��ea�����g� �	� ���� ��		
IBM RS��			 ��P���	 
��	 MHz� �O �Q �q
oat�hs
t

�qarch�pwr� �qtune�pwr�
�Pv �Wp��ea�����g� �	� ���	 ��		

NEC SX���Ce 
� proc� � R��� �fopp f�x inline �		 ��	 �			
AMD Duron �		 
�		 MHz� ifc �static �O� �tpp� �ipo ��� ��� ��		
Fujitsu Siemens Celsius ��	


P�� ��� GHz� pgf�	 �fast ��� ��� ��		
Cray C�	 
�� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� �	��	 �����
HP SuperDome 
�� proc ��� MHz� ����	 �����
HP SuperDome 
� proc ��� MHz� �	�� �����
HP SuperDome 
� proc ��� MHz� ���� ����
HP SuperDome 
� proc ��� MHz� ��	� ����
HP SuperDome 
� proc ��� MHz� f�� �O� �Oinline�daxpy ��	 ���� ��	�
Cray C�	 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� ���� ����
HP N�			 
� proc� ��	 MHz� ���� ���		
HP N�			 
� proc� ��	 MHz� ���� ��		
HP N�			 
� proc� ��	 MHz� ���� ��		
HP N�			 
� proc� ��	 MHz� f�� �O� �Oinline�daxpy ��� ���� ��		
NEC SX�����A
��proc���	ns� �	��	 ��			
NEC SX����A
�proc���	ns� ����	 ��			
NEC SX����A
�proc���	ns� ���� �			
NEC SX����A
�proc���	ns� ���� �			
NEC SX����A
�proc���	ns� R��� �fopp f�x inline ��� ���� �			
NEC SX��B��A 
� proc� ��� ns� ��	� ����
HP V��		 
�� proc ��	 MHz� �	�� ���		
HP V��		 
� proc ��	 MHz� ���� ���		
HP V��		 
� proc ��	 MHz� ���� ��		
HP V��		 
� proc ��	 MHz� �	�	 ��		
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Hewlett�Packard V��		
��	 MHz� f�� �O� �Oinline�daxpy ��� ���� ��		
Compaq ��		 �����
�proc ��� ns� ��	� ��		
Compaq ��		 �����
�proc ��� ns� �	�� ��		
Compaq ��		 �����
�proc ��� ns� �		� ��		
Compaq ��		 �����
�proc ��� ns� ���� ��		
Compaq ��		 �����
�proc ��� ns� kf�� �fkapargs���inline�daxpy

�ur���� �tune ev� �O� ��	 ��� ���	
NEC SX��B�e 
� proc� ���ns� R��� �fopp f�x inline ��� ��	 �	�
Compaq Alpha Server DS�	��		MHz kf�� �fkapargs���inline�daxpy

�ur���� �tune ev� �O� ��	 �			
Compaq ��		 �����
�proc ��� ns� ���� ��		
Compaq ��		 �����
�proc ��� ns� �		� ��		
Compaq ��		 �����
�proc ��� ns� ���� ��		
Compaq ��		 �����
�proc ��� ns� kf�� �fkapargs���inline�daxpy

�ur���� �tune ev� �O� ��� ��� ���	
NEC SX��B��A 
� proc� ��� ns� R��� �fopp f�x inline ��� ���� ����
IBM RS��K ��P���	
� proc ��� MHz� ���� �			
IBM RS��K ��P���	
� proc ��� MHz� ��	� �			
IBM RS��K ��P���	
� proc ��� MHz� �O �Q �q
oat�hs
t

�qarch�pwr� �qtune�pwr�
�Pv �Wp��ea�����g� ��� ��	� ��		

IBM RS��K �	���B	�
� proc ��� MHz� ���� �			
IBM RS��K �	���B	�
� proc ��� MHz� ��	� �			
IBM RS��K �	���B	�
� proc ��� MHz� �O �Q �q
oat�hs
t

�qarch�pwr� �qtune�pwr�
�Pv �Wp��ea�����g� ��� ��	� ��		

IBM eServer pSeries ��	

� proc����MHz��MB L�� ���� �			

IBM eServer pSeries ��	

� proc����MHz��MB L�� ��	� �			

IBM eServer pSeries ��	

� proc����MHz��MB L�� �qarch�pwr� �qtune�pwr�

�Pv �Wp��ea�����g� ��� ��	� ��		
IBM RS��K ��P���	


� proc����MHz��MB L�� ���� �			
IBM RS��K ��P���	


� proc����MHz��MB L�� ��	� �			
IBM RS��K ��P���	 �O �Q �q
oat�hs
t


� proc����MHz��MB L�� �qarch�pwr� �qtune�pwr�
�Pv �Wp��ea�����g� ��� ��	� ��		

IBM eServer pSeries ��	

� proc����MHz��MB L�� ��	� �			

IBM eServer pSeries ��	

� proc����MHz��MB L�� ���	 �			

IBM eServer pSeries ��	

� proc����MHz��MB L�� �qarch�pwr� �qtune�pwr�
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�Pv �Wp��ea�����g� ��� ���� ��		

IBM RS��K ��P���	

� proc����MHz��MB L�� ��	� �			

IBM RS��K ��P���	

� proc����MHz��MB L�� ���	 �			

IBM RS��K ��P���	 �O �Q �q
oat�hs
t

� proc����MHz��MB L�� �qarch�pwr� �qtune�pwr�

�Pv �Wp��ea�����g� ��� ���� ��		
IBM RS��K SP Power�
�� proc ��� MHz� ���� ��			
IBM RS��K SP Power�
�� proc ��� MHz� ���� ��			
IBM RS��K SP Power�
� proc ��� MHz� ���� ��			
IBM RS��K SP Power�
� proc ��� MHz� ���� �			
IBM RS��K SP Power�
� proc ��� MHz� �O �Q �q
oat�hs
t �qarch�pwr�

�qtune�pwr� �Pv �Wp��ea�����g� ��� ��	� ��		
Cray ����� 
� proc� ���� ns� CSOS ��	 level ��� ��� ���� ����
Compaq�DEC Alpha ����� EV�� �		 MHz �O� �arch host �tune host ��� ��� �			
Hitachi S���		���	
� proc � ns� �	��	 ��			
Hitachi S���		���	
� proc � ns� ����	 ��			
Hitachi S���		���	
� proc � ns� ����	 ��			
Hitachi S���		���	
� proc � ns� OSF�� MJ FORTRAN�V	��		 �	� ���� �			
IBM RS��K SP 
� proc ��� MHz� ��		 �			
IBM RS��K SP 
� proc ��� MHz� ���� �			
IBM RS��K SP 
� proc ��� MHz� xlf ����	�� �O� �Q �q
oat�hs
t

�qarch�pwr� �qtune�pwr� �Pv
�Wp��ea�����g� �	� ���� ��		

Cray ����� 
� proc� ���� ns� CSOS ��	 level ��� ��� ���� ����
Cray C�	 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� ���� ���	
Cray C�	 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� ��	� ��	�
Cray C�	 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� �	� ���
HP N�			 
� proc� ��	 MHz� ���	 ��	�	
HP N�			 
� proc� ��	 MHz� ���� �	�	
HP N�			 
� proc� ��	 MHz� ���� ���	
HP N�			 
� proc� ��	 MHz� f�� �O� �Oinline�daxpy ��� ���	 ���	
HP V��		 
�� proc� ��	 MHz� ���� ����	
HP V��		 
�� proc� ��	 MHz� ���� ����	
HP V��		 
� proc� ��	 MHz� ���� ��	�	
HP V��		 
� proc� ��	 MHz� �	�� �	�	
HP V��		 
� proc� ��	 MHz� ���� ���	
HP V��		 
� proc� ��	 MHz� f�� �O� �Oinline�daxpy ��� �	�� ���	
NEC SX�����R 
� proc� ��� ns� ����	 ���		
NEC SX�����R 
� proc� ��� ns� ���	 ���		
NEC SX�����R 
� proc� ��� ns� ���� ��		
NEC SX�����R 
� proc� ��� ns� ����	 ���		
NEC SX�����R 
� proc� ��� ns� ���� ��		
NEC SX�����R 
� proc� ��� ns� ���� ��		
NEC SX�����R 
� proc� ��� ns� ���� ���		
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NEC SX�����R 
� proc� ��� ns� ���� ��		
NEC SX�����R 
� proc� ��� ns� ���� ��		
NEC SX�����R 
� proc� ��� ns� f��sx 	�	 R��� �pi��� ��� ���� ��		
NEC SX�����R 
� proc� ��� ns� f��sx 	�	 R��� �pi��� ��� ���� ��		
Intel P� ��		 MHz g�� �O� �fomit�frame�pointer

�funroll�loops ��� ���� ��		
IBM eServer pSeries ��	��F�

� CPUs
��� MHz � MB L�� ���� �	��
IBM eServer pSeries ��	��F�

� CPUs
�		 MHz � MB L�� ���� ��		
IBM eServer pSeries ��	��F�

� CPUs
�		 MHz � MB L�� ���	 ��		
IBM eServer pSeries ��	��F� xlf ��� �O �Q �q
oat�hs
t

�qarch�pwr� �qtune�pwr� �Pv
� CPU 
�		 MHz � MB L�� �Wp��ea�����g� ��	 ��� ��		

IBM eServer pSeries ��	��H�
� CPUs
��� MHz � MB L�� ���� �	��

IBM eServer pSeries ��	��H�
� CPUs
�		 MHz � MB L�� ���� ��		

IBM eServer pSeries ��	��H�
� CPUs
�		 MHz � MB L�� ���	 ��		

IBM eServer pSeries ��	��H� xlf ��� �O �Q �q
oat�hs
t
�qarch�pwr� �qtune�pwr� �Pv

� CPU 
�		 MHz � MB L�� �Wp��ea�����g� ��	 ��� ��		
Sun UltraSparc III ��	 MHz �fast �native �xsafe�mem

�dalign �xO� �xarch�v�plusa
�xchip�ultra ��� ��� ��		

Cray ����� 
� proc� ���� ns� CSOS ��	 level ��� ��� ��� ���
Intel P� ��		 MHz g�� �O� �fomit�frame�pointer

�funroll�loops ��� ���� �			
Gigabyte GA��VX�AMD Athlon
�		 MHz� ifc �tpp� �O� ��� ��� ��		
IBM RS�			����
��	 MHz ThinNode� �qarch�pwr� �qhot �O� �Pv

�Wp��ea�����g� ��� ��� ��	
Compaq XP�			 
�		 MHz� kf�� �tune ev� �O�

�fkapargs���inline�daxpy �ur���� ��� �			
NEC SX����� 
� proc� ��� ns� ����	 ��			
NEC SX����� 
� proc� ��� ns� ���� ��			
NEC SX����� 
� proc� ��� ns� ���� ��			
NEC SX����� 
� proc� ��� ns� ��	� ��		
NEC SX����� 
� proc� ��� ns� f��sx 	�	 R���� �pi��� ��� ���� ��		
NEC SX����� 
� proc� ��� ns� f��sx 	�	 R���� �pi��� ��� ���� ���	
DEC ��		 �����
� proc���� MHz� ��	� ����
DEC ��		 �����
� proc���� MHz� ���� ����
DEC ��		 �����
� proc���� MHz� ���� ����
DEC ��		 �����
� proc���� MHz� f�� �O� �fast ��� ��� ����
Cray Y�MP���� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ���� ����
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Compaq Alpha Server ds�	��		MHz �fast �O� �arch ev� �tune ev� ��	 �			
DEC ��		 �����
� proc���� MHz� ���� ����
DEC ��		 �����
� proc���� MHz� ���� ����
DEC ��		 �����
� proc���� MHz� ���� ����
DEC ��		 �����
� proc���� MHz� f�� �O� �fast ��� ��	 ����
IBM RS�K����
��� MHz WideNode� �qarch�pwr� �qhot �O� �Pv

�Wp��ea�����g� ��� ��	 ��	
IBM RS�K SP Power�SMP
� Proc ��� MHz� ���� ��	�
IBM RS�K SP Power�SMP
� Proc ��� MHz� �	�� ����
IBM RS�K SP Power�SMP
� Proc ��� MHz� ���� ����
IBM RS�K SP Power�SMP
� Proc ��� MHz� ���� ����
AMD Athlon 
�		 Mhz� g�� �O� �s �funroll�loops

�fomit�frame�pointer ��	 ��� ��		
IBM RS�K SP Power�SMP
� Proc ��� MHz� �O� �Q �q
oat�hs
t

�qarch�pwr� �qtune�pwr� �bnso
�bI��lib�syscalls�exp �Pv ��	 ��� ���

Fujitsu VP��		��	 
��� ns� FORTRAN�� EX�VP V��L�	 ��� �		� �			
DEC �		��		 
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ��� ��	 �			
Intel Pentium III ��� MHz g�� �O� �fomit�frame�pointer

�funroll�loops ��� ��� ���
IBM P�SC 
��	 MHz Thin Node� �qarch�pwr� �qhot �O� �Pv

�Wp��ea�����g� ��� �	� ��	
Apple PowerPC G� ��� MHz g�� �O� �fomit�frame�pointer

�funroll�loops ��� ��� �	��
DEC PersonalWorkstation �		 �O� �fast �tune ev��

�inline all �speculate all ��� ��		
Cray Y�MP���� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ���� ����
Sun Ultra �	
� proc ��	MHz� �	���	 ��		
Sun Ultra �	
� proc ��	MHz� �����	 ��		
Sun Ultra �	
� proc ��	MHz� �����	 ��		
Sun Ultra �	 
��	MHz��MB L�� �fast �xO� �xarch�v�plusa

�xchip�ultra �	� �	� �		
Fujitsu VPP�		��
� proc� �	 ns� FORTRAN��EX�VP V��L�	 �	� ���	 ��		
DEC ��		 ����	
� proc� ��	 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ���� �	�	
DEC ��		 ����	
� proc� ��	 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ���� ���	
DEC ��		 ����	
� proc� ��	 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� �	�	 ���	
DEC ��		 ����	
� proc� ��	 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� �	� ��� ��	
Cray Y�MP M�� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� �	� ���� ����
Fujitsu VX�� 
� proc� � ns� Fortran�	�VP V�	L�	 �	� ���� ��		
Fujitsu VPP�		�� 
� proc� � ns� Fortran�	�VP V�	L�	 �	� ���� ��		
Fujitsu VPP�		�� 
� proc� � ns� Fortran�	�VP V�	L�	 �	� ���� ��		
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Fujitsu VP��		��	 
��� ns� FORTRAN�� EX�VP V��L�	 �	� �	�� ���	
HP Exemplar V�Class
�� proc���	 MHz� �O� �Oinline�daxpy ���� ����	
HP Exemplar V�Class
�� proc���	 MHz� �O� �Oinline�daxpy ���� ����	
HP Exemplar V�Class
�� proc���	 MHz� �O� �Oinline�daxpy ��	� ����	
HP Exemplar V�Class
�	 proc���	 MHz� �O� �Oinline�daxpy ���� ��		
HP Exemplar V�Class
� proc���	 MHz� �O� �Oinline�daxpy ���� ���	
HP Exemplar V�Class
� proc���	 MHz� �O� �Oinline�daxpy ���	 ���	
HP Exemplar V�Class
� proc���	 MHz� �O� �Oinline�daxpy ���� ���	
HP Exemplar V�Class
� proc���	 MHz� �O� �Oinline�daxpy ���	 ���	
HP Exemplar V�Class
� proc���	 MHz� HP�UX ���	

�O� �Oinline�daxpy �	� ��� ��	
Cray �S������ 
� proc� ��� ns� CSOS ��	 level ��� �	� ��	� ����
NEC SX�����R 
� proc� ��� ns� f��sx 	�	 R��� �pi��� �	� ���� ��		
NEC SX����LR 
� proc� ��� ns� f��sx 	�	 R��� �pi��� �	� ��� �		
Hewlett�Packard C��	 ��� MHz �O� �Oinline�daxpy ��� ��� ���
Intel Pentium III ��� MHz g�� �O� ��� �	� ���
DEC �		��		 
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ��� ��� �		
DEC ��		 ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ���� ��		
DEC ��		 ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� �		� ��		
DEC ��		 ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ��� ��� �		
DEC �			A ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ��� ��	 �		
Sun HPC ��	 
�		 MHz� � proc� ���� ��		
Sun HPC ��	 
�		 MHz� � proc� �	�	 ��		
Sun HPC ��	 
�		 MHz� �MB L�� �fast �xO� �xarch�v�plusa

�xchip�ultra ��� ��� �		
Cray Y�MP���� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� �	� ���
Cray X�MP���� 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� ��� ��	
Cray Y�MP M�� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ���� ����
Sun UltraSparc II �		 MHz �fast �native �xsafe�mem

�dalign �xO� �xarch�v�plusa
�xchip�ultra ��� ��� �		

SGI Origin �			 
�		 Mhz��� proc� ���	 ��		
SGI Origin �			 
�		 Mhz� � proc� �	�� ��		
SGI Origin �			 
�		 Mhz� � proc� ���� ��		
SGI Origin �			 
�		 Mhz� � proc� �	�� ��		
SGI Origin �			 
�		 Mhz� f�� �IPA �O� �n�� �mips�

�r�				 �call shared �TENV�X��
�OPT�IEEE arithmetic���roundo���
�LNO�blocking�o��ou max���pf��	
�INLINE�array bounds ��� ��� �		

NEC SX����� 
� proc� ��� ns� f��sx 	�	 R���� �pi��� ��� ���� ���	
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Sun UltraSparc II �		 MHz �fast �native �xsafe�mem

�dalign �xO� �xarch�v�plusa
�xchip�ultra ��� ��� �		

NEC SX����L 
� proc� ��� ns� f��sx 	�	 R���� �pi��� ��� ��� ��	
SGI Octane 
��	 MHz� IP�	 f�� �O ��	 ��	
Fujitsu VP��		��	 
� ns� FORTRAN�� EX�VP V��L�	 ��	 ���� �			
HP Exemplar V�Class
�� proc��		 MHz� HP�UX ���	 ���� ���		
HP Exemplar V�Class
�� proc��		 MHz� HP�UX ���	 ���� ���		
HP Exemplar V�Class
�� proc��		 MHz� HP�UX ���	 ��	� ��		
HP Exemplar V�Class
�	 proc��		 MHz� HP�UX ���	 ��	� �			
HP Exemplar V�Class
� proc��		 MHz� HP�UX ���	 ��	� ��		
HP Exemplar V�Class
� proc��		 MHz� HP�UX ���	 ��	� ��		
HP Exemplar V�Class
� proc��		 MHz� HP�UX ���	 ���� ��		
HP Exemplar V�Class
� proc��		 MHz� HP�UX ���	 �	�� ��		
HP Exemplar V�Class
� proc��		 MHz� HP�UX ���	

�O� �Oinline�daxpy ��� ��� �		
SGI Octane R��			 IP�	 ��	 MHz �O� ��� �OPT�Olimit���			

�TARG�platform�IP�	
�LNO�blocking�OFF ��� �		 ��	

Compaq Alpha ����� EV�� ��� MHz g�� �O� �fomit�frame�pointer
�funroll�loops ��� �	� �	��

Cray �S������ 
� proc� ��� ns� CSOS ��	 level ��� ��� ��� ���
Hewlett�Packard C�		 �		 MHz �O� �Oinline�daxpy ��� ��	 �		
DEC ��		 ����	 
� proc ��	 MHz� kf�� �fkapargs���inline�daxpy

�ur���		� �tune ev� �O�
�assume nounderscore ��� ��	 �		

DEC ��		 ���		 
� proc �		 MHz� ���� ��		
DEC ��		 ���		 
� proc �		 MHz� ��	� ��		
DEC ��		 ���		 
� proc �		 MHz� ���� ��		
DEC ��		 ���		 
� proc �		 MHz� ��� ��		
Cray Y�MP���� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ��� ���
ASUS P�B�F�Celeron
��� MHz�� Proc� ifc �tpp� �O� ��	 ��� ���
Convex C��XA��
� proc� fc��	�	�� �tm c� �O� �ds


���� ns� �ep � �is � ��	 ���� ���	
Hewlett�Packard K��	�EG ��	 MHz �Oall �Oinline�daxpy ��� ��	 ��	
Hewlett�Packard C��	�XP ��	 MHz �Oall �Oinline�daxpy ��� ��	 ��	
HP Exemplar S�Class 
�� proc� SPP�UX ��� ��	� ����	
HP Exemplar S�Class 
�� proc� SPP�UX ��� ���� �		�	
HP Exemplar S�Class 
�� proc� SPP�UX ��� �	�� ���	
HP Exemplar S�Class 
�	 proc� SPP�UX ��� ���� ��		
HP Exemplar S�Class 
� proc� SPP�UX ��� ���� ���	
HP Exemplar S�Class 
� proc� SPP�UX ��� ��	� ���	
HP Exemplar S�Class 
� proc� SPP�UX ��� ���� ���	
HP Exemplar S�Class 
� proc� SPP�UX ��� ��� ���	
HP Exemplar S�Class
� proc� SPP�UX ����Oall �Oinline�daxpy ��� ��� ��	
Sun UltraSPARC II
�	 proc����MHz ���� �	��	
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Sun UltraSPARC II
�� proc����MHz ���� �����
Sun UltraSPARC II
�� proc����MHz ���� �	���
Sun UltraSPARC II
�� proc����MHz ���� ��	�
Sun UltraSPARC II
� proc����MHz ���� ����
Sun UltraSPARC II
� proc����MHz ���	 �	��
Sun UltraSPARC II
� proc����MHz ���� ����
Sun UltraSPARC II
� proc����MHz ��� ����
Sun UltraSPARC II
� proc����MHz �fast �xO� �xarch�v�plusa

�xchip�ultra �o ��� ��� ���
Cray Y�MP M�� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ��� ���
DEC AlphaStation �		 ����� MHz �fkapargs���inline�daxpy

�ur���		� �tune ev� �O� ��� ���
Convex C��XA��
� proc� fc��	�	�� �tm c� �O� �ds


���� ns� �ep � �is � ��� ���� ���	
Cray Y�MP M�� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��	 �	� ���
Cray Y�MP M�� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ��	 ���
Cray Y�MP M�� 
� proc� � ns� CF�� ��	 �Zp �Wd�e�� ��� ��� ���
Cray X�MP���� 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� ��� ��	
IBM RS��			�R�� 
���� MHz� v����� xlf �Pv �Wp��me��ew

�O� �qarch�pwrx �qtune�pwrx
�qhot�qhs
t �qnosave ��� ��� ���

DEC Alphastations ��� MHz f�	 �O ��� ���
Hewlett�Packard C��	 ��	 MHz �Oall �Oinline�daxpy ��	 ��� ��	
IBM POWER����	
���� MHz� �O�Pv�Wp�ea����g��qarch�pwrx ��	 ��� ���
DEC ��		 ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ���� ��		
DEC ��		 ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ��� ��		
DEC ��		 ���		
� proc� �		 MHz� kf�� �inline�daxpy �ur��

�fast �O� �tune ev� ��	 ��	 �		
DEC ��		 ����	 
� proc ��	 MHz� ���� ��		
DEC ��		 ����	 
� proc ��	 MHz� ���� ��		
DEC ��		 ����	 
� proc ��	 MHz� ���� ��		
DEC ��		 ����	 
� proc ��	 MHz� ��� ��		
DEC ��		 ���		 
� proc �		 MHz� �inline�daxpy �ur�� �fast

�O� �tune ev� ��	 ��� �		
DEC ��		 ���		 
� proc �		 MHz� ���� ��		
DEC ��		 ���		 
� proc �		 MHz� ���� ��		
DEC ��		 ���		 
� proc �		 MHz� ��� ��		
DEC ��		 ���		 
� proc �		 MHz� �inline�daxpy �ur�� �fast

�O� �tune ev� ��	 ��� �		
Pentium III 
��	 MHz� gnu f�� �O� ��� ��	
SGI Octane R��			 IP�	 ��	 MHz �O� ��� �OPT�Olimit���			

�TARG�platform�IP�	
�LNO�blocking�OFF ��� �		 ��	

Apple PowerBook G� 
�		 MHz� g�� �v ��� �			
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IBM RS��			���H 
�� MHz� v����� xlf �Pv �Wp��me��ew

�O� �qarch�pwrx �qtune�pwrx
�qhot�qhs
t �qnosave ��� ��	 ���

IBM POWER� model ��	
�� MHz� �O�Pv�Wp��ea�����g��qarch�pwrx ��	 ��� ���
Convex C��XA��
� proc� fc��	�	�� �tm c� �O� �ds


���� ns� �ep � �is � ��� ���� ���	
Cray J��� 
�� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� ���� ��		
Cray J��� 
�� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �	�� ��		
Cray J��� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� ���� ��		
Cray J��� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� ��� ���� ��		
Fujitsu VP��		��	 
� ns� FORTRAN�� EX�VP V��L�	 ��� ��� �			
SGI Octane 
��	 MHz� IP�	 f�� �O ��� ��	
Cray J��� 
�� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ���� ��		
Cray J��� 
�� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ���� ��		
Cray J��� 
�� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ���� ��		
Cray J��� 
�	 proc� �	 ns� cf�� 
��	� �Zp �Wd��� ���� �			
Cray J��� 
�� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ��	� ��		
Cray J��� 
�� proc� �	 ns� cf�� 
��	� �Zp �Wd��� �	�� ��		
Cray J��� 
� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ���� ��		
Cray J��� 
� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ��� ���� ��		
SGI POWER CHALLENGE


�	 MHz��� proc� ���	 ���	
SGI POWER CHALLENGE


�	 MHz�� proc� �	�� ���	
SGI POWER CHALLENGE


�	 MHz�� proc� ���� ���	
SGI POWER CHALLENGE


�	 MHz�� proc� ��� ��	
SGI POWER CHALLENGE �non shared �OPT�


�	 MHz�� proc� IEEE arithmetic���roundo���
�TENV�X�� �col��	 �WK��ur����
�ur���		 �WK��so����ro����o��
�WK��inline�daxpy�dscal�idamax
�SWP�max pair candidates��
�SWP�strict ivdep�false ��� �	� ��	

Cray J��� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� ��� ��� �		
Cray X�MP���� 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� ��� ��� ���
Cray �S������ 
� proc� ��� ns� CSOS ��	 level ��� ��	 ��� ���
DEC ��		 ����	 
� proc ��	 MHz� �	�� �			
DEC ��		 ����	 
� proc ��	 MHz� ��� �			
DEC ��		 ����	 
� proc ��	 MHz� �inline�daxpy �ur�� �fast

�O� �tune ev� ��� ��� �		
Cray J��� 
� proc� �	 ns� cf�� 
��	� �Zp �Wd��� ��� ��	 �		
ASUS P�B�D�PentiumIII
�		 MHz�� proc� ��� ��		
ASUS P�B�D�PentiumIII
�		 MHz�� proc� ifc �tpp� �O� ��� ��	 �		
IBM RS��			 F�	 
��� MHz�� proc� �	�� ����
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IBM RS��			 F�	 
��� MHz�� proc� ��� ����
IBM RS��			 F�	 
��� MHz�� proc� ��� ����
IBM RS��			 F�	 
��� MHz�� proc� �O �qhot �qarch�ppc

�q
oat�hs
t �Pv �Wp��ea����
�g� �bnso �bI��lib�syscalls�exp
�bnodelcsect ��� ��� ���

SGI Origin �			

��� MHz� �� proc� ���� ���	

SGI Origin �			

��� MHz� � proc� ���� ���	

SGI Origin �			

��� MHz� � proc� ���� ���	

SGI Origin �			

��� MHz� � proc� ��� ��	

SGI Origin �			 �n�� �mips� �Ofast�ip�� �TENV�X��

���MHz��proc� �LNO�blocking�o��ou max���pf��	 ��� ��� ��	

Sun UltraSparc II ��	 MHz �fast �native �xsafe�mem
�dalign �xO� �xarch�v�plusa
�xchip�ultra ��� ��� �		

Fujitsu VP��		��	 
� ns� FORTRAN�� EX�VP V��L�	 ��� ��� �		
Cray J��� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� ��� ��	 �		
Sun Ultra HPC �			
��	 MHz��	 p� ���� ��			
Sun Ultra HPC �			
��	 MHz��� p� ���� ��			
Sun Ultra HPC �			
��	 MHz��� p� ���� �			
Sun Ultra HPC �			
��	 MHz��� p� ���� �			
Sun Ultra HPC �			
��	 MHz� � p� �	�� �			
Sun Ultra HPC �			
��	 MHz� � p� ��	� �			
Sun Ultra HPC �			
��	 MHz� � p� ���� �			
Sun Ultra HPC �			 �fast �native �xarch�v�plusa


��	 MHz��MB L�� �xsafe�mem �dalign �libmil �xO�
�fsimple�� �stackvar �xarch�v�plusa
�xcache����������������� �xchip�ultra
�xdepend �xlibmil �xlibmopt �xsafe�mem
�Qoption cg �Qms pipe�
oat loop ld���
�xcross�le ��	 �		

Cray J��� 
� proc� �	 ns� cf�� 
��	� �Zp �Wd��� �	� ��� �		
Hitachi S���	��	 
� ns� FORT���HAP V���	C �	� �			
Cray J��� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �	� �	� �		
Cray J��� 
� proc� �	 ns� cf�� 
��	� �Zp �Wd��� �	� �	� �		
Dell Dimension XPS T�		 �		 MHz Intel v��	 �O� �G� �QxM

�Qip �Qauto �Qrcd �	� �		
Cray �S������ 
� proc� ��� ns� CF�� ��	 �Zp �Wd�e�� �	� ���� ��	�
IBM POWER� model ��H
�� MHz� �O�Pv�Wp�ea����g��qarch�pwrx �	� ��� ��	
SGI POWER CHALLENGE


�� MHz��� proc� ���� ��		
SGI POWER CHALLENGE
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�� MHz��� proc� �	�� ��		

SGI POWER CHALLENGE

�� MHz��� proc� ���� ��		

SGI POWER CHALLENGE

�� MHz��� proc� ���� ��		

SGI POWER CHALLENGE

�� MHz��	 proc� ���� �			

SGI POWER CHALLENGE

�� MHz�� proc� ���� ��		

SGI POWER CHALLENGE

�� MHz�� proc� ���� ��		

SGI POWER CHALLENGE

�� MHz�� proc� ��� ��		

SGI POWER CHALLENGE

�� MHz�� proc� �	� �		

SGI POWER CHALLENGE �non shared �OPT�

�� MHz�� proc� IEEE arithmetic���roundo���

�TENV�X�� �col��	 �WK��ur����
�ur���		 �WK��so����ro����o��
�WK��inline�daxpy�dscal�idamax
�SWP�max pair candidates��
�SWP�strict ivdep�false �	� ��� �		

Convex C��XA��
� proc��
���� ns� fc��	�	�� �tm c� �O� �is � �� �	� ��	
Intel Pentium II Xeon 
��	 MHz� g�� �funroll�all�loops �O� �� ��� ��	
ETA �	�G 
� proc� � ns� ETAV�FTN�		 �� ��� ���
Convex C����	 
� proc�� 
���� ns� fc��	 �tm c�� �O� �ep � �ds �is � �� ��� ��	
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� ���� ��	�
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� �	�� ����
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� ���� ���	
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� ���� ����
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� ���� ����
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� �	�� ���	
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� ��� ����
IBM ES��			���� VF
� proc ���ns� VAST���VS Fortran V�R� �� ��� ���
Dell Dimension XPS T�		
�		 MHz� Win��SE Intel Fortran

Pentium III �O� �G� �QaxK �Qipo �� �		
Intel Pentium III ��	 MHz g�� �O� �fomit�frame�pointer

�funroll�loops �� ��� ��	
HALstation �		 model ��	
���MHz� �Kfast �Keval �KGREG �Kgs

�KV�PLUS �X� �Kpreex
�Kpreload �Kfuse �x FLDFLAGS � �dn �� ��� ���

Dell Pentium III ��	 MHz f�� �O� �	 ��	
SUN�Ultra � mod� ��	 f�� v��	 �fast �O� ��
Convex C����	 
� proc�� 
���� ns� fc��	 �tm c�� �O� �ep � �ds �is � �� ��� ��	
Intel Pentium III ��	 MHz g�� �O� �� ��� ��	
HALstation �		 model ��	
�	�MHz� �Kfast �Keval �KGREG �Kgs
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�KV�PLUS �X� �Kpreex
�Kpreload �Kfuse �x FLDFLAGS � �dn �� ��� �	�

SGI CHALLENGE�Onyx

���ns� �� proc� ��� ��		

SGI CHALLENGE�Onyx

���ns� �� proc� ��� ��		

SGI CHALLENGE�Onyx

���ns� �� proc� ��� ��		

SGI CHALLENGE�Onyx

���ns� �	 proc� ��� ��		

SGI CHALLENGE�Onyx

���ns� �� proc� ��� ���	

SGI CHALLENGE�Onyx

���ns� �� proc� ��� ��		

SGI CHALLENGE�Onyx

���ns� �� proc� ��� �	�	

SGI CHALLENGE�Onyx

���ns� �� proc� ��� �		

SGI CHALLENGE�Onyx

���ns� �	 proc� ��� ��	

SGI CHALLENGE�Onyx IRIX ����f����O��mips��Wo�

���ns� � proc� �loopunroll���Olimit�			�Wf

�dchacheopt�jmpopt�non shared
�pfa keep�WK� �WK�
�ipa�daxpy�saxpy��ur����mc��		 �� ��� �		

Convex C����	 
� proc�� 
���� ns�
fc��	 �tm c�� �O� �ep � �ds �is � �� ��� ��	

Sun UltraSPARC �
�� proc����MHz ���� �			
Sun UltraSPARC �
�	 proc����MHz ���	 ����
Sun UltraSPARC �
�� proc����MHz ���� ����
Sun UltraSPARC �
�� proc����MHz ���� �			
Sun UltraSPARC �
� proc����MHz ��	� ����
Sun UltraSPARC �
� proc����MHz ��� ����
Sun UltraSPARC �
� proc����MHz ��� ���
Sun UltraSPARC �
� proc����MHz �V �fast �native �dalign

�libmil �xO� �xsafe��Dmem
�Qoption cg��	
�Qms pipe�
oat loop ld��D��
�onetrip �xcross�le �	 ��� ���

SGI CHALLENGE�Onyx IRIX ����f����O��mips��Wo�

���ns� � proc� �loopunroll���Olimit�			�Wf

�dchacheopt�jmpopt�non shared
�pfa keep�WK� �WK�
�ipa�daxpy�saxpy��ur����mc��		 �� ��	

Intel Pentium II� ���MHz g�� �O� �funroll�all�loops �� ���
Convex SPP���		
� proc� ��	 MHz ��� ���	
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Convex SPP���		
� proc� ��	 MHz ��� ���	
Convex SPP���		
� proc� ��	 MHz ��	 ���	
Convex SPP���		
� proc� ��	 MHz ��� ���	
Convex SPP���		
� proc� ��	 MHz ��	 ���	
Convex SPP���		
� proc� ��	 MHz ��� ��		
Convex SPP���		
� proc� ��	 MHz ��� ��	
Convex SPP���		
� proc� ��	 MHz ��� ��	
Convex SPP���		
� proc� ��	 MHz ��� ��	
Convex SPP���		
� proc� ��	 MHz ��	 ��	
Convex SPP���		
� proc� ��	 MHz ��� ��	
Convex SPP���		
� proc� ��	 MHz fc����� fc �is �� ��� ��	
Convex SPP���		
� proc� ��	 MHz fc����� fc �is �� ��� ��	
Dell Pentium III ��	 MHz f�� �O� �� ��	
SUN�Ultra � mod� ��	 f�� v��	 �fast �O� ��
Convex C����	 
� proc�� 
���� ns�

fc��	 �tm c�� �O� �ep � �ds �is � �� ��� ��	
AMD K��II 
��	 MHz� BCM����� ATX g�� �O� �o g��ldst �� ��	
Cray�������� 
� proc� ��� ns� cf�� ��	 �� ���� ����
ETA �	�E 
� proc� �	�� ns� ETAV�FTN�		 �� ��� ���
Gateway �			 G���		 PentiumPro MS Fortran NT �G� �Oxb� �� �		
IBM ES��			��		 VF
� proc� � ns� VAST���VS Fortran V�R� ���� ����
IBM ES��			���	 VF
� proc� � ns� VAST���VS Fortran V�R� ���	 ���	
IBM ES��			���	 VF
� proc� � ns� VAST���VS Fortran V�R� �		� ����
IBM ES��			���	 VF
� proc� � ns� VAST���VS Fortran V�R� ��� ����
IBM ES��			���	 VF
� proc� � ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���	 VF
� proc� � ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���	 VF
� proc� � ns� VAST���VS Fortran V�R� �	 ��� ���
SGI CHALLENGE�Onyx IRIX ����f����O��mips��Wo�


���ns� � proc� �loopunroll���Olimit�			�Wf
�dchacheopt�jmpopt�non shared
�pfa keep�WK� �WK�
�ipa�daxpy�saxpy��ur����mc��		 �� ��� �		

Cray X�MP���se 
�	 ns� cf�� ��	 �� ��� ��	
DEC �			���	 
� proc� ���� ns ��� ���	
DEC �			���	 
� proc� ���� ns ��� ��		
DEC �			���	 
� proc� ���� ns ��� ��	
DEC �			���	 
� proc� ���� ns ��� �O� �fast �� �	� ���
IBM RS��			���	 
���� MHz� v����� xlf �Pv �Wp��fz��me��ew

�O� �Q �qstrict �qarch�pwr�qtune
�pwrx �qhot �qhs
t �qnosave �� ��� ���

DEC ��		 ����� A�		MP
� proc� ��� ��		
DEC ��		 ����� A�		MP
� proc� ��� ��	
DEC ��		 ����� A�		MP
� proc� ��� �O� �fast �� �	� ���
DEC �			��		 
� proc� ���� ns ��� �O� �fast �� ��� ���
AMD K��II �		 Mhz g�� �O� �� �		
Convex SPP��			
�� procs��		MHz ��� �			
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Convex SPP��			
�� procs��		MHz ��� ��		
Convex SPP��			
� procs��		 MHz ��� ��		
Convex SPP��			
� procs��		 MHz ��� �		
Convex SPP��			
� procs��		 MHz ��� �		
Convex SPP��			
� proc� �		 MHz fc����� fc �is �� ��� �		
Cray�������� 
� proc� ��� ns� cf�� ��	 �� �	� ���
IBM ES��			���� 
� proc ���ns� VAST���VS Fortran V�R� ��
DEC �			��		 
� proc� ���� ns ��� �O� �fast �� ��� ���
DEC �		 ����� 
� proc� ��� ns ��� �O� �fast �� ��� ���
Compaq�DEC Alpha ����� EV�� ��� MHz g�� �O� �� �	� �	��
Convex C����	 
� proc�� 
���� ns� fc��	 �tm c�� �O� �is � �� ��� ��	
DEC �			���	 
� procs� ��	 ns ��� ��		
DEC �			���	 
� procs� ��	 ns ��� �			
DEC �			���	 
� procs� ��	 ns ��� �		
DEC �			���	 
� procs� ��	 ns ��� �		
DEC �			���	 
� procs� ��	 ns ��� �		
DEC �			���	 
� proc� ��	 ns ��� �O� �fast �� ��� �		
DEC �			��		 Alpha AXP ��	 ns ��� �O� �fast �� ��� �		
DEC ��		�A�		MP
� procs����� ns ��� �O� �fast ��� ��	
DEC ��		�A�		MP
� procs����� ns ��� �O� �fast ��� ��	
DEC ��		�A�		MP
� procs����� ns ��� �O� �fast �	� ��	
DEC ��		�A�		MP
� proc� ���� ns ��� �O� �fast �� ��� ��	
DEC �				���	 Alpha AXP
� proc� ��� ��		
DEC �				���	 Alpha AXP
� proc� ��� �			
DEC �				���	 Alpha AXP
� proc� ��� �		
DEC �				���	 Alpha AXP
� proc� �	� �		
DEC �				���	 Alpha AXP
� proc� ��� �		
DEC �				���	 Alpha AXP �		 MHz ��� inl�daxpy�ur���ur����	 �� ��� �		
NEC SX�� 
� ns� FORTRAN ���SX �� ��� ��		
Cray Y�MP EL 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� ��� ���
HP �			���� 
�� MHz� �OP� �Wl��aarchive �WP��nv

�w� ConvexMLIB ��� �� ��	 ���
Compaq Proliant �			 �		 MHz MS Power Stat� ��	 Full Opt �	 �		
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �	 ��� �	��
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �	 ��� ���
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �	 ��� ���
Cray S�MP���v� 
� proc� �	 ns� uf�� ����� vec�collapse pi� �� �	� ���
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� ��	 ���
Cray Y�MP EL 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� ��� ���
DEC �			���	 
� procs� ���� ns ��� ��	
DEC �			���	 
� procs� ���� ns ��� �O� �fast �� ��� ��	
DEC �			 ���		 
� ns� ��� �O� �fast �� ��� �		
HP�			�J�		 
�		 MHz� �O� �DC��		 �Odataprefetch ��
Cray�������� 
� proc� ��� ns� cf�� ��	 �� ��	 ���
IBM RISC Sys��			���	 
����MHz� v��� xlf �O �P �Wp��ea��� �� �	� ���
IBM RISC Sys��			���	 
����MHz� v��� xlf �O �P �Wp��ea��� �� �	� ���
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IBM ES��			���	 
� proc� � ns� VAST���VS Fortran V�R� ��
IBM ES��			���	 
� proc� � ns� VAST���VS Fortran V�R� ��
SGI CHALLENGE�Onyx IRIX ����f����O��mips��Wo�


���ns� � proc� �loopunroll���Olimit�			�Wf
�dchacheopt�jmpopt�non shared
�pfa keep�WK� �WK�
�ipa�daxpy�saxpy��ur����mc��		 �� ���� ��	

DEC �			���	 Alpha AXP
��	 MHz� ��� inl�daxpy�ur���ur����	 �� ��� ��	
Pentium Pro �		 Mhz Solaris ��� GNU F�� v	���� �� �		
NEC SX�� FORTRAN ���SX �� ��� ��	
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� ��� ���
Apple Macintosh ��		���� MF �O� �Asched���targ��	� ��
Apple Macintosh ��		���� MF �O� �Asched���targ��	� �	
Convex C����	 
� proc�� fc��	 fc �O� �ep � �ds �is � �� ��� �		
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� �	� ���
ETA �	�Q 
� proc� �� ns� ETAV�FTN�		 �� ��� ��	
Cray Y�MP EL�� 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� �	� ���
Cray Y�MP EL 
� proc� �	 ns� CF�� ��	 �Zp �Wd�e�� �� �	� ���
DEC �			��		 Alpha AXP ��� ns ��� �O� �fast �� ��� ��	
Cray S�MP�MCP���
�� proc� �� ns� ��� ���	
Cray S�MP�MCP���
�� proc� �� ns� ��� ���	
Cray S�MP�MCP���
�� proc� �� ns� �	� ���	
Cray S�MP�MCP�	� 
� proc� �� ns� MCP Release ��� �� ��� ��	
DEC �		 ����� 
� proc� � ns ��� �O� �fast �� �		 ���
FPS ��	S MCP��� 
�� proc� �� ns� ��� ���	
FPS ��	S MCP��� 
�� proc� �� ns� ��� ���	
FPS ��	S MCP��� 
�� proc� �� ns� ��� ���	
FPS ��	S MCP�	� 
� proc� �� ns� pgf�� �O� �Minline �� ��� ��	
CDC Cyber �			V Fortran V� ��
Convex C����	 
� proc�� fc��	 fc �O� �ep � �ds �is � �� ��� ��	
Macintosh ��		��		MHz ���� Absoft Corp��c �O �o �� �		
NEC SX��E FORTRAN ���SX �� ��� ���
SGI Indigo� 
R��		��		MHz� �mips� �Olimit �			 �Wo�

�loopunroll�� �Wf��dcacheopt
�Wf��dcacheoptx �O� �non shared ��

Alliant FX���		��		 
�� proc� fortran ������ �O �inline �� ��� ��	
IBM RISC Sys��			���	 
�	 MHz� v����� xlf �O �P �Wp��ea��� �� �� �		
IBM RS��			 Cluster
� proc ���� MHz� ��� �			
IBM RS��			 Cluster
� proc ���� MHz� �	� �		
IBM RS��			 Cluster
� proc ���� MHz� ��� ��	
IBM RS��			 Cluster
� proc �	 MHz� ��� �		
IBM RS��			 Cluster
� proc �	 MHz� ��� �		
IBM RS��			 Cluster
� proc �	 MHz� ��� �		
IBM RS��			 Cluster
� proc �	 MHz� ��� �		
IBM RISC Sys��			���	 
�	 MHz� v����� xlf �O �P �Wp��ea��� �� �� �		
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� ��� ���
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IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� �	 ��	 ���
DEC �			��		 Alpha AXP
��	 MHz� ��� inl�daxpy�ur���ur����	 �	 �	� ��	
Hitachi SR��	�
� proc ��	 MHz� f�	 PVEC�OPT
	
S��FOLD
��� �	 ��� �		
SGI CHALLENGES �		Mhz R��		SC IRIX ��� f�� �O� �mips� �	
Alliant FX���		��		 
�� proc� fortran ������ �O �inline �� ��	 ��	
HP �			���� 
�� MHz� HP�UX f�� �OP� ��
IBM �����R�� VAST���VS Fortran ��� �� ��
Sun Sparc �	 �	 MHz� 
� proc� Sun ��� �fast �unroll�� �O� ��
Alliant FX���		 ��	 
� proc� fortran ����	� �Ovg �inline �� �� �	
Alliant FX���		��		 
�	 proc� fortran ������ �O �inline �� ��	 �		
ETA �	�P 
� proc� �� ns� ETAV�FTN�		 �� ��� ���
Convex C����	 
� proc�� fc��	 fc �O� �ep � �ds �is � �� �	 �		
Cray��S 
���� ns� cf�� ��� �� ��	 ��	
Convex C����	 
� proc�� fc �O� �ep � �uo �pp�fcpp� �is � �� ��� �		
Convex C���	 
� proc�� ��� �O� �ep� �uo �pp�fcpp� �is � �� ��� �		
Convex C����	 
� proc�� fc �O� �ep � �uo �pp�fcpp� �is � �� ��� ��	
Convex C���	 
� proc�� ��� �O� �ep� �uo �pp�fcpp� �is � �� ��� ��	
DEC �			��		 Alpha AXP ��� ns ��� �O� �fast �� �� ��	
DEC �			��		 Alpha AXP
��� MHz� ��� inl�daxpy�ur���ur����	 �� �	 ���
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp��ea��� �� �	 ��
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp��ea��� �� �	 ��
IBM RISC Sys��			����
���� MHz� v����	 xlf �O �P �Wp��ea��� �� �	 ���
IBM RISC Sys��			���	
���� MHz� v����	 xlf �O �P �Wp��ea��� �� �	 ���
SGI CHALLENGE�Onyx IRIX ����f����O��mips��Wo�


���ns� � proc� �loopunroll���Olimit�			�Wf
�dchacheopt�jmpopt�non shared
�pfa keep�WK� �WK�
�ipa�daxpy�saxpy��ur����mc��		 �� ���� ��

Alliant FX���		��		 
� proc� fortran ������ �O �inline �� �	� ��	
NAS AS�EX �		 VPF 
� proc� ��	 ���
NAS AS�EX �	 VPF 
� proc� ��� ���
NAS AS�EX �	 VPF 
� proc� ��� ���
NAS AS�EX �	 VPF VAST���VS ����	 opt�� �� �� ���
HP �			���	 
�� MHz� �OP� �Wl��aarchive �WP��nv �w �� �� ��
HP �			���	 
�� MHz� �OP� �Wl��aarchive �WP��nv �w �� �� ��
IBM ES��			 Model ��	 VF VAST���VS Fortran V�R� ��	 ���
IBM ES��			���	 VF 
���� ns� VAST���VS Fortran V�R� �� ���
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� �� �� ���
Meiko CS� 
�� proc� ��� ����	
Meiko CS� 
�� proc� ��� ���	
Meiko CS� 
�� proc� ��	 ���	
Meiko CS� 
� proc� ��	 ���	
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Meiko CS� 
� proc� ��� ��	
Meiko CS� 
� proc� ��� ��	
Meiko CS� 
� proc� �dalign �O� �XT�ss�	h�unroll�� �� �� ��	
Fujitsu M��		��	 EX V�	L�	 frt �Of �Ne ��
Sun Sparc �	��� 
� proc� Sun ��	 �fast �O�

�unroll�� �Bstatic ��
DEC VAX �			 ��	VP
� proc �� ns� HPO V�������V� DXML ��� ��	
DEC VAX �			 ��	VP
� proc �� ns� HPO V�������V� DXML �� �� ���
IBM ES��			���	 VF 
� proc �� ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���	 VF 
� proc �� ns� VAST���VS Fortran V�R� ��� ���
Apple Macintosh ��		���� MF�� �O� �Ashed���target��	� ��
IBM ES��			���	 VF 
� proc �� ns� VAST���VS Fortran V�R� ��� ���
IBM ES��			���	 VF 
� proc �� ns� VAST���VS Fortran V�R� �� �� ���
IBM RISC Sys��			���	 
�	 MHz� v����	 xlf �O �P �Wp��ea��� �� �� �		
IBM RISC Sys��			���� 
�	 MHz� v����	 xlf �O �P �Wp��ea��� �� �� �		
IBM RISC Sys��			���	 
�	 MHz� v����	 xlf �O �P �Wp��ea��� �� �� �		
Multi
ow TRACE ����		 Fortran ����� �� �� ���
Convex C����	 
� proc�� fc �O� �ep � �uo �pp�fcpp� �is � �� �� �		
Convex C���	 
� proc�� ��� �O� �ep� �uo �pp�fcpp� �is � �� �� �		
Alliant FX���		��		 
� proc� fortran ������ �O �inline �� ��� ��	
Siemens VP�		�EX 
� ns� Fortran ���VP V�	L�	 �� ��� ����
IBM ES��������� 
�� ns� VAST���VS Fortran ��� ��
Apple Macintosh ��		���� MF �O� �Asched���targ��	� �	
Apple Power Mac ��		���	 Absoft Power PC v��� �O �U �	
FPS Model ��� F�� ��� �	 �	� ���
Fujitsu VP��		 Fortran �� V�	L�	 �	 ����
IBM RISC Sys��			���	H
�� MHz� v����� xlf �O �P �Wp��ea��� �	 �� ��
IBM RS��			�C�	
�	� � �	 MHz� v����� xlf �Pv �Wp��fz��me�

�ew �O� �qarch�ppc �qhot
�qhs
t �qnosave �qnofold �	 �� �	

IBM ES������R�� 
�� ns� VAST���VS Fortran ��� �	
Siemens VP�		�EX 
� ns� Fortran �� V�	L�	 �	 ��� ���
Amdahl ��		 ���VP V�	L�	 �� ��� ����
Amdahl ��		 ���VP V�	L�	 �� ��� ���
Apple Power Mac ��		���� Absoft Power PC v��� �O �U ��
Convex C����	 
� proc�� fc��	 fc �O� �is � �� �� �	
Gateway �			 P����� MS PS �� NT �G� �Oxb� ��
IBM ES��			 Model ��	 VF 
�� ns� VAST���VS Fortran V�R� �� �� ���
IBM RISC Sys��			���	L
�� MHz� v����	 xlf �O �P �Wp��ea��� �� �� ��
IBM RISC Sys��			���	 
�	 MHz� v����� xlf �O �P �Wp��ea��� �� �	 �	
IBM RISC Sys��			���� 
�� MHz� v����	 xlf �O �P �Wp��ea��� �� �� ��
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp��ea��� �� �� ��
IBM RISC Sys��			���H 
�� MHz� v����	 xlf �O �P �Wp��ea��� �� �� ��
IBM ES��			���� VF
� proc ��ns� VAST���VS Fortran V�R� �� �� ���
Cray S�MP��� 
� proc� �	 ns� uf�� ����� �Oc a� �� �	 ��
Compaq Deskpro �			 ��� MHz MS Power Stat� ��	 Full Opt �� ���
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Fujitsu VP��		 Fortran �� �� ��� ���
HP �			���	 
�	 MHz� HP�UX ��	� f�� �OP� �O� �� �� �	
IBM ES�������	� 
�� ns� VAST���VS Fortran ��� ��
NAS AS�EX �	 VPF VAST���VS ����	 �� �� ���
SGI �D���	
� proc� �	MHz f�� �O� �mp �� �� ���
Siemens VP�		�EX 
� ns� Fortran ���VP V�	L�	 �� ��� ���
Sun ��	MP Ross Hypersparc
��Mhz� �cg�� �dalign �libmil �O� ��
Apple PowerMacintosh ��		��		 Motorola MF�� �O� ��
Apple Power Mac ��		���� Absoft f�� v��� �O ��
Alliant FX���		��		 
� proc� fortran ������ �O �inline �� �� ��	
Amdahl ��		 ���VP V�	L�	 �� ��� ���
CDC CYBER �	� 
��pipe� FTN �� ��� �		
CDC CYBER �	� 
��pipe� FTN �� ��� �		
Convex C����	 
� proc�� fc �O� �uo �pp�fcpp� �is � �� �� �	
Convex C���	 
� proc�� ��� �O� �uo �pp�fcpp� �is � �� �� �	
Cray XMS 
�� ns� cf�� ��	 �Zp �Wd�e�� �� �� ��
Hitachi S���	��	 FORT���HAP �� ��	
IBM ES��			 Model ��	 VF 
�� ns� VAST���VS Fortran V�R� �� �� ���
Siemens VP�	�EX 
� ns� Fortran ���VP V�	L�	 �� ��� ���
Multi
ow TRACE ����		 Fortran ����� �� �� ��
Amdahl �		 ���VP V�	L�	 �� ��� ���
Fujitsu VP��		 Fortran �� �� ���
Hitachi M��	H�vector Fort �� E� V	��	I ��
Hitachi S���	��	 HAP V���		 �� ���
IBM �	�	��		J VF 
� proc� ���� ns� ��	 ���
IBM �	�	��		J VF 
� proc� ���� ns� ��� ��	
IBM �	�	��		J VF 
� proc� ���� ns� ��	 ���
IBM �	�	���	J VF 
� proc� ���� ns� ��� ���
IBM �	�	��		J VF 
� proc� ���� ns� ��� ���
IBM �	�	���	J VF 
� proc� ���� ns� ��� ���
IBM �	�	��		J VF 
� proc� ���� ns� ��� ���
IBM �	�	���	J VF 
� proc� ���� ns� VS Fortran V�R� �� �� ���
PowerPC �	���		 MHz LS Fortran ��� prerelease ��
SGI Crimson
� proc �	 MHz R�			� �O� �mips� �G ���� �� �� �	
SGI �D���	
� proc� ��MHz f�� �O� �mp �� �	 �	�
SGI Indigo� Extreme
R�			��		MHz� �O� �mips� �G ���� ��
FPS Model ��� F�� ��� �� �� ��
Hitachi M��	H Fort �� E� V	��	I ��
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp��ea��� �� �� �	
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp��ea��� �� �� �	
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp��ea��� �� �� ��
IBM ES��			���� 
� proc ��ns� VAST���VS Fortran V�R� ��
Kendall Square 
�� proc� ��� ���	
Kendall Square 
�� proc� �	� ��	
Kendall Square 
� proc� ��� ��	
Kendall Square 
� proc� �� ��	
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Kendall Square 
� proc� ksrf�� �O� �r� �inline auto �� �� �	
NAS AS�EX �	 Fortran �� �	
SGI �D���	
� proc� �	MHz f�� �O� �mp �� �� ��
Siemens H��	F Fortran �� ��
Apple Power Mac ��		���	 Absoft f�� v��� �O ��
Power Computing �		��	���		 Absoft f�� Power PC v��� ��
Cydrome CYDRA � Fortran �� Rel ����� �� ��
Fujitsu VP��	 Fortran �� �� ���
IBM ES��			 Model ��	 VF
�� ns� VAST���VS Fortran V�R� �� �	 ���
IBM ES��������� 
�� ns� VAST���VS Fortran ��� ��
Apple Power Mac ��		��	 Absoft f�� Power PC v��� ��
DELL XMT���� Pentium ���MHz PS �� NT V ��	 �G� �Oxb� ��
IBM POWERPC ��	 
�� MHz� �O�Pv�Wp�ea����g��qarch�pwrx �� ��
IBM �	�	���	E VF VS ����� opt�� �� �� ���
SGI �D���	
� proc� ��MHz f�� �O� �mp �� �� ��
Apple Power Mac ��		��		 Absoft f�� Power PC v��� ��
Apple Power Mac ��		��	 Absoft f�� Power PC v��� ��
CDC CYBER ��	E FTN V� VL�HIGH ��
Cray��S 
���� ns� ���� run� CFT ���� �� ��	 ��	
Gateway �			 P���		XL MS PS �� �G� �Ox �D �NDEBUG� ��
IBM �	�	���	 VF VS Fortran V� �� �� �	�
IBM RISC Sys��			���	H
�� MHz� v����� xlf �O �P �Wp��ea��� �� �� �	
IBM RISC Sys��			���	H
�� MHz� v����� xlf �O �P �Wp��ea��� �� �� �	
SGI Indigo �			 �	MHz �O� �mips� �G ���� �sopt ��
Stardent �	�	 ��	 �inline �nmax��		 �� �� ���
Stardent �	�	 ��	 �inline �nmax��		 �� �� ��
Stardent �	�	 
Stellar GS�			� f�� �O� �is R��� �� �	
Stardent �	�	 
Stellar GS�			� f�� �O� �is �re R��	 �� �	
CDC ���	InfoServer 
�	 MHz� f�� ���	 �O� �mips� �Wb��r�			 ��
Cray S�MP�MCP�	� 
� proc� �� ns� MCP Release ��� �� �� �	
FPS ��	S MCP�	� 
� proc� �� ns� pgf�� �O� �� �	 �	
IBM ES��			 Model ��	 VAST���VS Fortran V�R� ��
IBM ES��			���� 
� proc ��ns� VAST���VS Fortran V�R� ��
Meiko Comp� Surface 
�� proc� ��	 ���	
Meiko Comp� Surface 
�� proc� ��� ��	
Meiko Comp� Surface 
� proc� ��� ��	
Meiko Comp� Surface 
� proc� �� ��	
Meiko Comp� Surface 
� proc� �O� �Mvect�smallvect �� �	
Meiko Comp� Surface 
� proc� �Minline�daxpy �� �� �	
Gateway �			 P���	
�	 MHz Pentium� Windows NT �G� �Oxb� ��
SGI Power Series �	MHz R�			 �O� �mips� �G ���� �sopt ��
Stardent �	�	 ��	 �inline �nmax��		 �� �� ��
Sperry ��		��	 ext w�ISP UCS level � ��
Multi
ow TRACE ���		 Fortran ����� �� �� ��
Alliant FX���		��		 
� proc� fortran ������ �O �inline �	 �� �	
Alliant FX��	 
� proc�� �O �DAS �inline �	 �� ���
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IBM �	�	���	J VS Fortran V�R� �	
Intel Paragon 
� proc� �O� �Mvect�smallvect �	 �� �	

�Minline�daxpy �Knoieee
MIPS RC���	 
�	�	MHz� f�� ���	 �O �	 �� ��
MIPS RC���	 
�	�	MHz� f�� ���	 �O �	 �� ��
Multi
ow TRACE ����		 Fortran ��� �	 ��
Stardent �	�	 ��	 �inline �nmax��		 �	 �� ��
Stardent ���	 
Ardent Titan��� �� ��
Stardent ���	 
Ardent Titan��� �� ��
Stardent ���	 
Ardent Titan��� f�� ��	 �O� �inline �	 �� ��
Sun Sparc�			
�	 MHz�
�� proc� ��� �		
Sun Sparc�			
�	 MHz�
�� proc� ��� �		
Sun Sparc�			
�	 MHz�
� proc� ��� �		
Sun Sparc�			
�	 MHz�
� proc� �� �	
Sun Sparc�			
�	 MHz�
� proc� ��� �		
Sun Sparc�			
�	 MHz�
� proc� �	� �		
Sun Sparc�			
�	 MHz�
� proc� �� �		
Sun Sparc�			
�	 MHz�
� proc� �� �	
Sun Sparc�	����
�	 MHz�
� proc� �� �		
Sun Sparc�	����
�	 MHz�
� proc� �� �		
Sun Sparc�	���
�	 MHz�
� proc� �� �	
Sun Sparc�	��	�
�	 MHz�
� proc� �� ��
Sun Sparc�	��	
�	 MHz�
� proc� �fast �O� �unroll�� �Bstatic �	 �� �	
Intel iPSC�Delta 
��� proc� ��� �	��	
Intel iPSC�Delta 
��� proc� ��� �	��	
Intel iPSC�Delta 
��� proc� ��� ���	
Intel iPSC�Delta 
�� proc� ��� ���	
Intel iPSC�Delta 
�� proc� �	� ���	
Intel iPSC�Delta 
�� proc� ��� ��	
Intel iPSC�Delta 
� proc� ��� ��	
Intel iPSC�Delta 
� proc� �		 ��	
Intel iPSC�Delta 
� proc� if�� �O� �Mvect�smallvect �� �	
Intel iPSC�Delta 
� proc� �Minline�daxpy �Knoieee ��� �� �	
Intel iPSC���	 d� 
��� proc� ��� ���	
Intel iPSC���	 d� 
�� proc� �	� ���	
Intel iPSC���	 d� 
�� proc� ��� ���	
Intel iPSC���	 d� 
�� proc� ��� ��	
Intel iPSC���	 d� 
� proc� �	� ��	
Intel iPSC���	 d� 
� proc� �� ��	
Intel iPSC���	 d� 
� proc� if�� �O� �Mvect�smallvect �� �	
Intel iPSC���	 d	 
� proc� �Minline�daxpy �Knoieee ��� �� �	
SGI �D���	
� proc� ��MHz f�� �O� �mp ��� �� �	
Apple Power Mac ��		��� Absoft f�� Power PC v��� ���
Apple Power Macintosh ��		��	 Absoft v��	 F�� �O ���
IBM �	�	���	S VS Fortran ����	 ��� �� ���
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ���
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CDC CYBER ���	 f�� ������ o� ���
IBM Power Vis� Sys� 
�� proc�� ��	 ���	
IBM Power Vis� Sys� 
� proc�� �O� �Minline�daxpy ���
NAS AS�EX �	 Fortran ��� ��
Sun SPARCsystem �	��	 ��MHz f�� �O� �cg�� �libmil �native ���
SGI �D���	
� proc� �	MHz f�� �O� �mp ��� �� ��
IBM RISC Sys��			���	 
�	 MHz� v����� xlf �O �P �Wp��ea��� ��	 �� �	
IBM RISC Sys��			���	 
�	 MHz� v����� xlf �O �P �Wp��ea��� ��	 �� �	
IBM ES��			���	 VF
�� ns� VAST���VS Fortran V�R� ��� �� ���
Solbourne ���	� 
Viking sparc� f�� �O� �cg�� �dalign ���
IBM RISC Sys��			���	 
�� MHz� v����	 xlf �O �P �Wp��ea��� ��� �� �	
DEC VAXvector �			���	 
� proc� Fortran HPO V��� ��� �� �	
Comparex ���� 
Fujitsu M���� VS�FORTRAN ����	 ���
DEC VAXstation �			��	 V ��� ���
Apple Power Macintosh ��		��� Absoft v��	 F�� �O ���
IBM ES��			���� 
� proc ��ns� VAST���VS Fortran V�R� ���
IBM ES��			 Model ��	 VAST���VS Fortran V�R� ���
NAS AS����	 VAST�VS ����� opt�� ���
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ���
IBM ES��			 Model ��	 VAST���VS Fortran V�R� ��	
SCS��	 CFT ���� ��	 �� ��
SGI �D���	
� proc� ��MHz f�� �O� �mp ��	 �	 ��
IBM ES��			 Model ��	 VAST���VS Fortran V�R� ���
IBM ES��			 Model ��	 VS�FORTRAN V�R� ���
IBM �	�	���	E VF VS ����� opt�� ��� �� �	�
IBM �	�	���	E VS ����� opt�� ��� �� ���
Siemens ���	F Fortran �� V�	�� ���
Convex C���	 Fortran ��	 ��� �� ��
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
DEC VAXvector �			���	 
� proc� Fortran HPO V��� ��	 �� ��
CECpx XL ��	 Pentium �	 MHz �	�� wfc��� �l�dos�g �ox ���
Sun SPARCsystem �	��� �	MHz f�� �native �fast �O� �Bstatic ��	
Stardent ���	 
Ardent Titan��� f�� ��	 �O� �inline ��� �� ��
IBM �	�	���	 VS opt�� ��� �� �	�
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
IBM RS��			�N�	
PowerPC�	� �	MHz� xlf �O �P �Wp��ea��� ��� �	
IBM RISC Sys��			�M�	 
�� MHz� v����	 xlf �O �P �Wp��ea��� ��� �� ��
IBM RISC Sys��			�M�A 
�� MHz� v����	 xlf �O �P �Wp��ea��� ��� �� ��
IBM ES��			 Model ��	 VAST���VS Fortran V�R� ��� ���
Convex C���	 fc ��� ��� �� �	
IBM RISC Sys��			���	 
�� MHz� v����� xlf �O �P �Wp�ea��� ��� �� ��
Alliant FX�� 
� proc�� �O �DAS �inline ��� �� ��
Alliant FX���		��		 
� proc� fortran ������ �O �inline ��� �� �	
Apple PowerBook PB��		cs
��� MHz� MF �O� �Asched���targ��	� ���
Fujitsu M���	 Fortran ��� opt�� ���
DEC VAX ���	 V��� ���



November ��� ���� �


Computer �LINPACK Benchmark� �TPP� �Theoretical
n � �		 Best E�ort Peak� M
op�s

OS�Compiler M
op�s n��			� M
op�s
Multi
ow TRACE ���		 Fortran ��� ��	 ��
SGI �D���	
� proc� �	MHz f�� �O� ��	 �� ��
Apple Performa ���	CD��	���� Absoft f�� Power PC v��� ���
Siemens ���	G Fortran �� V�	�� opt�� ���
IBM �	�	���	E VS ����� opt�� ��� �� ���
FPS���� 
M����	� F	� APFTN�� OPT�� ��� �� ��
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
SGI �D���	
� proc� ��MHz f�� �O� �mp ��� �� �	
Apollo DN�				 f����	�� ���
DEC VAX �			 opt��� DEC Fortran V��� ���
HP�			�J�		 
�		 MHz� fort�� �o ���
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
Gateway P���	 
�	 MHz Pentium� F��L�EM�� ��	� �� �Z� ���
DEC ��		 RISC Ultrix ��� ���
DEC �			���	 Ultrix ���
Gateway P���	 
�	 MHz Pentium� ������mf�d��warn���fp��ot ���
Alliant FX�� 
� proc�� �O �DAS �inline ��� �� ��
CDC ���	��		 
�� MHz� f�� ���	 �O� ���
Number�Smasher ��	 �	MHz NDP �vast�inline�on�OLM�fdiv ���
VAXstation �			��	 DEC FORTRAN V��� ���
DEC VAX �			���	 
� proc� VMS V��� ��	
Intel iPSC�� d��VX 
�� proc� ��
Intel iPSC�� d��VX 
�� proc� ��
SGI �D���	
� proc� ��MHz f�� �O� ��	 �	 ��
Honeywell DPS�	 ES F��V ��	 ��	
Siemens ���	D Fortran �� V�	�� ��	
IBM ES��			 Model ��	 
�� ns� VAST���VS Fortran V�R� ���
CDC CYBER ��� FTN � opt�� ���
Number Smasher i��	 �	MHz �on �OLM �fdiv �inline ��� �	
CDC CYBER ��� FTN ��� opt�� ���
MIPS RC���	 
����MHz� f�� ���	 �O ��� �� ��
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
AMD ���DX����� f�c and gcc����	 ���
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
NAS AS�EX �	 VS ����� opt�� ���
SGI �D��� f�� �O� ���
Sun ���		 MP f�� ��� �O� �cg�� �dalign ���
IBM ES��������	 
�� ns� VAST���VS Fortran ��� ���
Sun SPARCstation IPX f�� ��� �O� �cg�� �dalign ���
Sun ���	 IPX f�� ��� �O� �cg�� �dalign ���
CDC CYBER ���	 f�� ������ o� ��	
Sun SPARCstation � f�� ��� �O� �cg�� �dalign ��	
SGI Indigo ��MHz R�			 �O� �G ���� �sopt ��	
Amdahl ���	 HSFPF H enhanced opt�� ���
MIPS M��			 
���	MHz� f�� ���	 �O ��� ��� �	
MIPS RC���	 
���	MHz� f�� ���	 �O ��� ��� �	
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Alliant FX�� 
� proc�� �O �DAS �inline ��� �� ��
SGI �D���	
� proc� ��MHz f�� �O� ��� ��� �	
Amdahl ���	 HSFPF VS opt�� ���
CDC ���	 f�� ���	 opt�	� ���
DEC station �			��		 
�� Mhz� MIPS f�� ��	 ���
MIPS RS���	 
���	MHz� f�� ���	 �O ��� ��� �	
DEC VAXvector �			���	 
� proc� Fortran HPO V��	 �� �	
DEC VAXvector �			���	 
� proc� Fortran HPO V��	 ��� �� ��
Sun ����	 ����� f�� �O� ���
CDC ���	 f�� ���	 opt�	� ���
Apple Power Macintosh ��		��	 Absoft F�� SDK ���
NAS �	�� w�HSA VS ����	 opt�� ���
CDC ��		 FTN ���
Sun Sparc ELC �dalign �xcg�� �fsimple �O� ���
CDC CYBER ��	��� NOS�VE ����� FTN ��� ���
Gould NP� Fortran ���
IBM �	�	���	E VS ����� opt�� ��� �� �	�
MIPS RC���	 
���	MHz� f�� ���	 �O ��� ��� �	
Tadpole SPARCbook � f�� �O ���
CDC CYBER ���	 f�� ������ o� ��	
Convex C���XP Fortran ��	 ��	 �	
DEC VAX ���	 VMS ����� ��	
FPS������	 
M����	� F	� APFTN�� OPT�� ��	 ��
Harris Nighthawk ��	� 
���		� f�� ��	
Convex C���XL Fortran ��� ��� �	
IBM ES��			 Model ��	 VS Fortran V�R� ���
NAS AS�EX �� VS ����� opt�� ���
Solbourne ���	� f�� 
Sun� ��� �O� �dalign ���
Sun ����	 f�� ��� �O� �dalign ���
Sun ����	 f�� ����� �O� �cg�� �dalign ���
CDC CYBER ��	 FTN �� opt�� ���
CyberPlus CPFTN ����	� ���
IBM ��	���� H enhanced opt�� ���
Sun ����	 SparcServer f�� ���� �O� �dalign ���
Alliant FX��	 
� proc�� �O �DAS �inline ��� �� ��
Alliant FX��	 
� proc�� �O �DAS �inline ��� �	 ��
Gateway �			 �� MHz �	����DX� F��L�EM�� ��	� �� �Z� ���
Apple Mac Quadra ��	AV Absoft �w �v �O �f �s �N�	 ���
HP�APOLLO �			����e 
��	�	� f�� �O� rev �	���� ���
NAS AS�EX �	 VS ����� opt�� ���
Fujitsu AP�			 
��� proc�� ��	 ����
Fujitsu AP�			 
��� proc�� ��� ����
Fujitsu AP�			 
��� proc�� ��� ���
Fujitsu AP�			 
�� proc�� �		 ���
Fujitsu AP�			 
� proc�� Sun f�� ����� �O� �dalign ��� ��� ���
HP�APOLLO �			����t 
��	�	� f�� �O� rev �	���� ���
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Alliant FX�� 
� proc�� �O �DAS �inline ��� ��� ��
CDC CYBER ��� FTN � opt�� ���
CDC CYBER ��	���	 NOS�VE OPT�HIGH ���
FPS�M����	 APFTN��� OPT�� ��� �	
IBM ES��			 Model ��	 VS Fortran V�R� ���
IBM �	�� K 
� proc�� H enhanced opt�� ���
MIPS M��	�� UMIPS v�� ��	 f������ �O ��� ��� ���
MIPS M���	 
����MHz� f�� ���	 �O ��� ��� ���
Prism� �����	 
�	 MHz� Salford v���� �optimise ���
Tadpole SPARCbook 
�� MHz� f�� �O ���
Apple Macintosh QUADRA ��	 Absoft �w �v �O �f �s �N�	 ��	
CDC ��		 Local ��	
IBM �	�� K 
� proc�� VS opt�� ��	
Culler PSC CSD Fortran ���� ��	 �
FPS M����� APFTN��� ��	
Micronics �����	MHz EISA� NDP Fortran ���� �on ��	
HP ���T 
��	�	� ���
CDC CYBER ��� FTN � opt�� ���
HP �			 Series ��� ��� fc �O ���
Sperry ��		��	 FTN opt�ZEO ���
Sun SPARCstation �� f�� ��� �O� �cg�� �dalign ���
ELXSI ���	 
� proc�� ���
ELXSI ���	 
� proc�� ��	
ELXSI ���	 
� proc�� ���
ELXSI ���	 
� proc�� EMBOS ��� �opt�inline�vector ��� ���
FPS�������� 
M����	� F	� APFTN�� OPT�� ��� �
Honeywell DPS ���� FR�X ���
IBM �	�� H enhanced opt�� ���
IBM �	�� VS opt�� ���
IBM �	�� D VS opt�� ���
MIPS RS�	�	 
����MHz� f�� ���	 �O ��� ��� ���
Sperry ��		��	 ext UFTN ���
HP �			 Series ��	 w�fp ��	 fc �O ���
Amdahl ��	 V�� H enhanced opt�� ���
CDC CYBER ��	���	 FTN ���� opt�� ���
CDC CYBER ��	���	 NOS�VE OPT�HIGH ���
DECstation ��		 V��	�V���� �O ���
DEC ��		 f�� �O� ���
Amdahl ��	 V�� VS opt�� ���
DEC VAXstation �			��	 V ��� ���
MIPS M��			 
���	MHz� f�� ���	 �O ��� ��� �
NAS �	�� VS ����	 opt�� ���
Siemens ���	�P For� ���A ���
ALR ������ m�board� ���K cache Lahey F��L�� v��	 �Z� ���
Apple Mac Quadra �		 Absoft �w �v �O �f �s �N�	 ���
Compaq Deskpro ������l���	 w���� Microway NDPF��� �O �OL �on ���
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Computer �LINPACK Benchmark� �TPP� �Theoretical
n � �		 Best E�ort Peak� M
op�s

OS�Compiler M
op�s n��			� M
op�s
NeXTCube ��	 gcc ���� �O ���
Sun SPARCstation � f�� ����� �O� �cg�� �dalign ���
IBM ������� VS Fortran ����� opt�� ���
Compaq Deskpro ������l���	 w���� Salford FTN��� optimized ���
Compaq Deskpro ������l���	 w���� Watcom WFC���P �OL �OT ���
ALR ������ m�board� ���K cache Lahey F��L�� v��	 �nZ� ���
CDC ��		 CHAT� No opt ���
CSPI MAP����	 Fortran ������ ���
DEC VAX �			���	 
� proc� ��� ��
DEC VAX �			���	 
� proc� ��� ��
DEC VAX �			���	 
� proc� ��� �	
DEC VAX �			���	 
� proc� ��� ���
DEC VAX �			���	 
� proc� ��	 ���
DEC VAX �			���	 
� proc� VMS V��� ��� ��� ���
ELXSI ���	 Fortran ���� opt��	 ��� ���
Gateway �			�Micronics ���DX��� f�c emx�gcc �O� �m��� ���
Gateway Pentium 
��HHz� Lahey F��� ��		 ���
IBM ES��			 Model ��	 VS Fortran V�R� ���
IBM ��	���� Fast Mult H Ext ���
IBM ���� �	E VS Fortran ����� opt�� ���
IBM ������� VS ����	 opt�� ���
MIPS M��		 
����MHz� f�� ���� �O ��� �
Prime P���	 f�� rev �	���b� �opt ���
Siemans ���	�E BS�			 ���
Amdahl ��	 V�� H opt�� ���
Compaq Deskpro ������l���	 w���� Lahey F��L� �Z� ���
Sun ����	 f�� �O sys��beta� ��� ��� ���
ES�	�� 
� proc� �	 ns Russian� f��
like IBM VS����� OPT��� ��	
Sony Playstation � gcc ������ Linux ����
CDC CYBER ��	���	 NOS�VE OPT�HIGH ���
DEC VAX ��		 
� proc� ���
DEC VAX ��		 
� proc� ���
DEC VAX ��		 
� proc� ���
DEC VAX ���	���		���		 VMS v��� ��� ���
Solbourne f�� �O ���
IBM ������� VS Fortran ����� opt�� ���
IBM ���� MG� VS Fortran opt�� ���
IBM ������� VS Fortran ����	 opt�� ���
ICL ���	 w�FPU FORTRAN�� PLUS V�	�	� ���
IBM���� ��MHz Microsoft ��� ���
Siemens ���	E Fortran �� V�	�� ���
Concurrent ���	XP Fortran VII�Z ��� ���
MIPS M�		 w�R�	�	 FP f�� ���	 ���
Gould PN �		� VTX��� ��	 Fortran �� ���
VAXstation ��		��� DEC FORTRAN V��� ���
IBM ���	��	 VS Fortran ����	 opt�� ���
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op�s

OS�Compiler M
op�s n��			� M
op�s
nCUBE �� �	�� proc ��� ��	�
nCUBE �� ��� proc �	� ��	�
nCUBE �� ��� proc ��� �	�
nCUBE �� ��� proc ��� �	�
nCUBE �� �� proc ���� ���
nCUBE �� �� proc ���	 ��
nCUBE �� �� proc ���� ��
nCUBE �� � proc ���� ��
nCUBE �� � proc ���	 ���
nCUBE �� � proc ���� ���
nCUBE �� � proc Fort���ncc �O� ��� ��	� ����
IBM ��	���� Fast Mult H Ext ���
Prime P����II f�� rev �	���b� �opt ���
DEC VAX ���	 VMS v��� ���
HP �			 Series ��	 ��	 fc �O ���
DEC VAX ���	 VMS v��� ��	
DEC VAX ��		 VMS v��� ���
HP�Apollo DN��		 
��	�	 � FPA� ��	
Mentor Graphics Computer fortran ��	
MIPS M��		 
 ���HHz� f�� ���� �O ��	 ���
Data General MV��				 f�� ���
IBM ������	 VS Fortran ����� opt�� ���
Sperry ��		��	 w�SAM FTN opt�ZEO ���
CDC CYBER ��	��� NOS�VE ����� ���
Russian PS���		 FORTRAN�PS ��� ���
Gateway ���DX�� 
��HHz� Lahey F��� ��		 ���
Harris H��		 VOS ��� opt g ���
HP�Apollo DN��		 
��	�	� ���
HP �			 Series ��� ��	 fc �O ���
HP�APOLLO �			��		t 
��	�	� f�� �O� rev �	��
��	� ���
Harris HCX�� hf�� �O� ��	
Pyramid ���	 OSx ��	 ��	
HP �			 Series ��	 ��	 fc �O ���
DEC VAX ��		 VMS v��� ���
Harris HCX�� w�fpp f�� ��	 ���
CDC ��		 FTN ��� opt�� ���
CDC CYBER ��	���� FTN � opt�� ���
CCI Power ���� w�fpa UNIX ��� bsd f�� ���
IBM ������� VS Fortran ����� opt�� ���
Sperry �			 ��� ���
Gould PN�			 UNIX ���
SUN�����	 � FPA ��� f�� �O ��pa ���
IBM ���� MG� VS Fortran opt�� ���
DEC VAX ���	 
� proc�� VMS v��	 ���
CDC CYBER ��	���� FTN � opt�� ���
HP �			 Series ��	 HP�UX ���� ���
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OS�Compiler M
op�s n��			� M
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IBM RT ��� AIX���� ���
Harris H�			 VOS ��� opt g ���
microVAX ��		���		���		 VMS v��� ���
Apple Macintosh IIfx A�UX ��	 f�� ���
Apollo DN�xxT FPX DOMAIN�IX SR��� opt � ��	
microVAX ��		���		���		 ULTRIX ����VFU ��	
IBM ���	��	 VS Fortran ����	 opt�� ��	
Sun�����	 � FPA ��� f�� �O ��pa ��	
Prime P���� f�� rev �	���b� �opt ��	
Ridge ��		 Model �	 ROS�rf ���
IBM ������� VS Fortran ����	 opt�� ���
Gould �����	� mult acc fort��� ��� ���
NORSK DATA ND���	�� Fortran��		�E ���
Sperry ��		��	 FTN opt�ZEO ���
Apple Mac IIfx Absoft �w �v �O �f �s ���
CDC CYBER ��	��� NOS�VE OPT�High ���
CSA w�T�		C��	 Fortran �L ���
Inmos T�		 
�	 MHz� Fortran �L ��o	 ���
Sequent Symmetry 
��� w�fpa� Fortran �fpa �O� ���
CONCEPT ������	 UTX��� ���
Celerity C���	 UNIX ��� bsd f�� ���
IBM RT PC ���	���� fpa� f�� ���
IBM ������	 VS Fortran ����� opt�� ���
CDC ��		 RUN ���
Gould PN�	�	 UTX��� ���
Prime ���	 F�� ������ ���
Opus Series �		pm �	 MHz UNIX Greenhills ���
Masscomp MC��		 w�fpa f�� v��� �O� rtv v��� ���
Data General MV��				 f�� opt level � ��	
IBM ���� MG� VS Fortran opt�� ��	
DATEK �	������ �w ��KB Cache MS Fortran ��	 �Ox �AH �G� ���
Inmos T�		 
�	 MHz� Fortran �L ��o� ���
Apollo DN��		 FTN �CPU �			 �opt � ���
IRIS ��		 Turbo�FPA f�� ���
CDC CYBER ��	���	 NOS�VE OPT�HIGH ���
Apple Macintosh PowerBook ��	 Absoft �w �v �O �f �s ���
Gould PN �		� VTX��� ��	 Fortran �� ���
Harris �		 Fortran �� ���
IBM ��	���� H opt�� ���
IBM ��	���� VS Fortran opt�� ���
NORSK DATA ND���	 Fortran��		 ���
Celerity C��		 UNIX ��� bsd f�� ���
Honeywell DPS ���	 FR�X ���
Denelcor HEP f�� UPX ���
VAX ������ FPA VMS v��� ��	
CDC CYBER ��	���	 FTN �� opt�� ��	
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Apple Macintosh IIsi Absoft �w �v �O �f �s ���
Itel AS�� mod � H ���
NORSK DATA ND��		 Fortran��		�E ���
KONTRON KSM���� UNIX SVS F�� ��� ���
Sun ���i���	 �� MHz SunOS ��	� Sun ��� �O ���
CDC CYBER ��	���� FTN �� opt�� ���
IBM ���� MG�	 VS Fortran opt�� ���
Apollo DN��		 ���
Pyramid ��xe OSx ��	 ���
IBM ���	��	 VS Fortran ����	 opt�� ���
VAX ������ FPA UNIX ��� bsd f�� ���
DEC VAX ���	����	 
UP� VMS v��� ���
CDC CYBER ��	���� FTN �� opt�� ���
Ridge Server�RT EFP ROS�rf ���
CDC CYBER ��	���	 FTN �� opt�� ���
Ridge �����	 OS ����RISC ���
PC Craft ��		���MHz w��	��� PLI Fortran ��	� ���
Concurrent ���� OS ����� fortran z ���
Tandy �			 MC �	 MHz LPI Fortran ��	 ���
Tektronix ���� w������ UTEK f�� ���
CDC CYBER ��	���	 NOS�VE OPT�HIGH ���
Prime P���� f�� rev �	���b� �opt ���
Apple Macintosh IIx A�UX ��	 f�� ���
Concurrent ���� OS �� v��� f�� ���
Compaq �����	 w���� Microsoft Fortran ��� ���
Apple Macintosh IIcx Absoft �w �v �O �f �s ���
Apple Macintosh IIx Absoft �w �v �O �f �s ���
DEC VAX ��		���		 VMS v��� ���
IBM PS����	 
�	 MHz� AIX ��� ���
Apple Macintosh SE �	 Absoft �w �v �O �f �s ���
Apollo DN�			 DOMAIN�IX SR��� opt � ���
ICL ���� f�� OPT�� ���
IBM ���	��	 VS Fortran ����	 opt�� ���
HP Vectra RS��	C �	 MHz LPI Fortran ��	 ���
VAX �����	 FPA VMS v��� ���
Compaq �����	 w���� RM�Forrtan ���� ���
microVAX II VMS v��� ���
Prime P���	 f�� rev �	���b� �opt ���
Apple Macintosh IIsi Fortran ���
Apple Mac II��� Mhz��� Mhz ����� Absoft ��� �w �v �O �f �s ���
CDC ��		 FUN ���
CONCEPT ������	 UTX��� ���
IBM PS����	 
�� MHz� AIX ��� ���
IBM RT w������ f�� ���
VAX �����	 FPA VMS v��� ���
micro VAX II ULTRIX ����VFU ���
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Concurrent ���	 OS ����� fortran ��� ���
De�nicon DSI���	 SVS Fortran 
MSDOS� ���
ENCORE Multimax NS����� f�� ���
HP �			 Series ��	 HP�UX� f�� ��� ���
Northgate ������� 
��MHz� Lahey F��� ��		 ���
Prime ��	 Primos f�� v���� ���
Sun ����	� �	 MHz ����� ��� f�� �O �f����� ���
Tektronix ���� w������ UTEK f�� ���
VAX �����	 FPA UNIX ��� BSD f�� �O ���
Sun ����	� ���� MHz ����� ��� f�� �O �f����� ��	
NCUBE 
� proc� � MHz� Fortran ��	
Apple Mac SE��	 ABSOFT ��� ��	
Apollo DN��	 DOMAIN�IX SR��� opt � �	��
Masscomp MC��		 ����� f�� v��� �O� rtv v��� �	��
VAX �����	 FPA UNIX ��� bsd f�� �	��
Prime ��	 Primos �	��
Sperry ��		��	 FTN opt�ZEO �	��
Pyramid �	X FPA UNIX ��� bsd f�� �	��
Apple Mac II��� Mhz��� Mhz ����� Absoft ��� �	��
SUN����	� ���� MHz ����� ��� f�� �O �f����� �	��
HP �			 Series ��	 HP�UX� f�� ��� �	��
Apple Macintosh II Absoft �w �v �O �f �s �	��
microVAX II f�� Ultrix ��� �	��
Apple Mac SE � �	 MHz ����� ABSOFT ��� �	��
Ridge �����	 ROS ����RISC �	��
Data General MV��			 f�� opt level � �	��
Apple MAC II w���� �	��
Prime P���	 f�� rev �	���b� �opt �	��
Apple Mac�Levco Prodigy � ABSOFT MacFort 	�	 �	��
Apple Mac II w���	�	 FORTRAN �	��
HP �			 Series ��	 HP�UX� f�� ��� �	��
Apollo DN�			 DOMAIN�IX SR��� opt � �	��
Apollo DN��	���	 AEGIS ��	 FTN �	��
Masscomp MC�		 w�FPP ��� Fortran �	��
Harris HS��	 w�FPP Fortran �� ��� �	��
Sequent Balance �			 DYNIX Fortran ����� �	��
De�nicon DSI�����	 Greenhills f�� 
MSDOS� �	��
VAX �����	 VMS v��� �	��
Encore Multimax f�� �	��
HP �			 Series �		 Fortran ��� �	��
Opus ����� UNIX� f�� ��� bsd �	��
ATT �B�	 FP UNIX V ��	�� �	�	
Acorn Cambridge fortran �	��
IBM ���� MG� H opt�� �	��
Burroughs B��		 Fortran �� ver �� �	��
VAX ������ FPA VMS v��� �	��
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Masscomp MCS���� w�FPB Fortran ��� �	��
IBM RT PC Model �	 f�� �	��
VAX �����	 FPA VMS �	��
Prime ���	 Fortran �� �	��
IBM PC�AT���	 VS Fortran opt�� �	��
IBM PC�XT���	 H opt�� �	��
VAX �����	 UNIX ��� bsd f�� �	��
Apollo DN��	 AEGIS ��	 FTN �	��
Sun ���	 � SKY FFP f�� �O �fsky ��	 �	��
Ametek S����� 
� node� RM Fortran ���� �	��
Apollo DN��	 FPA AEGIS ��	 FTN �	��
AMSTRAC ���� �	����	�� ���� MHz MS�Fortran ��	 �Ox �AH �	��
microVAX I VMS �	��
Canaan VS �	��
Chas� River Data �����SKY SVS Fortran �� �	��
Apollo DN ��	 PEB AEGIS �� FTN �	��
IBM AT w��	��� PROFORT ��	 �	��
IBM PC w��	�� PROFORT ��	 �	��
Cadtrak DS���	�� Intel Fortran �� �	��
Apple Mac Classic II��� MHz��	�	 Absoft ��� �	��
IBM PC�AT w��	��� Microsoft ��� �		��
Chas� River Data ���� SVS Fortran �� �		��
Apollo DN�		 AEGIS ��	 FTN �		��
Masscomp MC�		 ��� Fortran �		�	
IBM PC w��	�� Microsoft ��� �		��
Apple Mac II ABSOFT ��� �		��
HP �			 Series �		 HP�UX �		��
Sun ���	 f�� �O �fsoft ��	 �		��
Atari ST ABSOFT AC�Fortran v��� �		��
Apple Macintosh ABSOFT ��	b �		��
Palm Pilot III �		���
HP ��GX �			��
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Time no� of Time Speedup E�ciency

uniprocessor processors multiprocessors

Hitachi S���		���	 	��	� � �	��� ���� ��	
Hitachi S���		���	 	��	� � �	��� ���� ���
Hitachi S���		���	 	��	� � �	��� ���� ���
NEC SX�����R 	���� � �	��� ���� ���
NEC SX�����R 	���� � �	�	� ���� ���
NEC SX����� 	���� � �	��� ���� ���
NEC SX����� 	���� � �	��� ���� ��	
NEC SX�����R 	���� � �	��� ���� ���
NEC SX�����R 	���� � ���	� ���� ���
NEC SX����� 	���� � �	��� ���	 ���
NEC SX����� 	���� � ����� ���� ���
Cray C�	 	���	 �� �	��� ����� ���
Cray C�	 	���	 � ��	� ���� ���
Cray C�	 	���	 � ��	� ���� ���
Cray C�	 	���	 � ���� ���� ���
NEC SX�� 	���� � �	��	 ���� ���
NEC SX�����R 	���� � ���� ���	 ���
NEC SX�����R 	���� � ���� ���� ���
Convex C��XA 	���� � ���� ���� ��	
Convex C��XA 	���� � ���� ���� ���
Convex C��XA 	���� � ��	� ���� ���
IBM ES��			 
��� ns� ���� � ���� ���� ���
IBM ES��			 
��� ns� ���� � ���� ���� ��	
IBM ES��			 
��� ns� ���� � ���� ���� ���
IBM ES��			 
��� ns� ���� � ���� ���� ��	
IBM ES��			 
��� ns� ���� � ���� ���� ���
IBM ES��			 
��� ns� ���� � ���� ���� ���
IBM ES��			 
��� ns� ���� � ���� ���� ���
Cray Y�MP�� ���� � ���� ���� ���
Cray Y�MP�� ���� � ���� ���� ���
Cray Y�MP�� ���� � ���� ���� ���
Cray Y�MP�� ���� � ���� ���� ���
Cray Y�MP��� ���� � ���� ���� ���
Cray Y�MP��� ���� � ��		 ���� ���
Cray Y�MP��� ���� � ���� ���� ���
IBM ES��			 
� ns� ���� � ���� ���� ���
IBM ES��			 
� ns� ���� � ���� ���� ���
IBM ES��			 
� ns� ���� � ���� ���� ���
IBM ES��			 
� ns� ���� � ���� ���� ���
IBM ES��			 
� ns� ���� � ���� ���� ��	
Cray �S ���� � ���� ���� ���
Cray �S ���� � ���� ���� ���
Cray �S ���� � ��	� ���� ���
Cray X�MP�� ���	 � ���� ���� ���
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Cray X�MP�� ���	 � ��	� ���� ���
Cray X�MP�� ���	 � ���� ���� ���
Convex C���	 ���	 � ���� ��	� ���
Convex C���	 ���	 � ���� ���� ���
Convex C���	 ���	 � ��	� ���� ���
Convex C���	 ���	 � ��	� ���� ���
DEC �				 Alpha ���� � ���� ���� ���
DEC �				 Alpha ���� � ��	� ���� ���
DEC �				 Alpha ���� � ���� ���� ���
DEC �				 Alpha ���� � ���� ���	 ���
DEC �				 Alpha ���� � ���� ���� ���
Convex SPP��			 i ���� � 	���	� ����	 ���
Convex SPP��			 i ���� � ����� ���	� ��	
Convex SPP��			 i ���� � ����� ��	�� ��	�
Cray S�MP�MCP��� ���� �� ��	� ���� ���
Cray S�MP�MCP��� ���� �� ���� ���� ���
Cray S�MP�MCP��� ���� �� ���� ���� ���
Cray S�MP�MCP�	� ���� � ���� ���� ���
DEC �			 Alpha ���� � ���� ���� ���
DEC �			 Alpha ���� � ���� ���� ���
DEC �			 Alpha ���� � ���� ���� ���
DEC �			 Alpha ���� � ���� ���� ���
DEC �			 Alpha ���� � ���� ���� ���
Meiko CS� ���� �� ��	� ���� ��	
Meiko CS� ���� �� ��	� ���� ���
Meiko CS� ���� �� ���� ���� ���
Meiko CS� ���� � ���� ���� ���
Meiko CS� ���� � ���� ���� ���
Meiko CS� ���� � ���� ���� ���
Fujitsu AP�			 ��	 ��� ���	 ��� ���
Fujitsu AP�			 ��	 ��� ���	 �	� ���
Fujitsu AP�			 ��	 ��� ���� ���� ���
Fujitsu AP�			 ��	 �� ���� ���	 ���
Fujitsu AP�			 ��	 �� ���� ���	 ���
Fujitsu AP�			 ��	 �� ���� ���� ���
Fujitsu AP�			 ��	 � ���� ���� ���
Fujitsu AP�			 ��	 � ���� ���	 ���
Fujitsu AP�			 ��	 � ���� ���� ���
IBM �	�	�J 
���� ns� ������ � ���� ���� ���
IBM �	�	�J 
���� ns� ������ � ���� ���� ���
IBM �	�	�J 
���� ns� ������ � ���	 ���� ���
IBM �	�	�J 
���� ns� ������ � ���� ���� ���
IBM �	�	�J 
���� ns� ������ � ���� ���� ���
IBM �	�	��		S VF ���� � ���� ���� ���
IBM �	�	��		S VF ���� � ���� ���� ���
IBM �	�	��		S VF ���� � ���� ���� ���
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IBM �	�	��		S VF ���� � ���� ���� ���
IBM �	�	���	S VF ���� � ���� ���� ���
IBM �	�	��		S VF ���� � ���� ���� ���
Kendall Square Research ���� �� ���	 ���� ���
Kendall Square Research ���� �� ���� ���	 ���
Kendall Square Research ���� � ���� ���� ���
Kendall Square Research ���� � ���� ���� ���
IBM ES��			 
�� ns� ���� � ���� ���� ���
IBM ES��			 
�� ns� ���� � ���	 ���� ��	
IBM ES��			 
�� ns� ���� � ���� ���� ���
Intel Delta �� ��� ��� ���� �	�
Intel Delta �� ��� ��� ���� �	�
Intel Delta �� ��� ��� ���� ��	
Intel Delta �� �� ��� ���� ���
Intel Delta �� �� ��� �	�	 ���
Intel Delta �� �� ��� ���� ���
Intel Delta �� � ��� ���� ���
Intel Delta �� � ��� ���� ���
Intel Delta �� � ���� ���	 ���
IBM �	�	��		E VF ���� � ���� ���� ��	
IBM �	�	��		E VF ���� � ��	� ���� ���
IBM �	�	��		E VF ���� � ���� ���� ���
IBM �	�	��		E VF ���� � ���� ���� ���
IBM �	�	��		E VF ���� � ���� ���� ���
Sun Sparc�			
�	 MHz� ����� �� ��	� ����� ���
Sun Sparc�			
�	 MHz� ����� �� ���� �	��� ���
Sun Sparc�			
�	 MHz� ����� � ���� ���� ���
Alliant FX���		��		 ���� �� ��	� ���� ���
Alliant FX���		��		 ���� �� ���	 �	�	 ���
Alliant FX���		��		 ���� �	 ���� ���� ���
Alliant FX���		��		 ���� � ���� ��	� ���
Alliant FX���		��		 ���� � ��	� ���� ���
Alliant FX���		��		 ���� � ���� ���� ���
IBM PVS �	�� �� ���� ���� ���
IBM PVS �	�� �� ���� ���� ���
IBM PVS �	�� � ���� ���� ���
IBM PVS �	�� � ���� ���� ���
IBM PVS �	�� � �	�� ���� ���
IBM RS��			 Cluster 
���� ns� ���� � ���� ���� ���
IBM RS��			 Cluster 
���� ns� ���� � ���� ���� ���
IBM RS��			 Cluster 
���� ns� ���� � ���� ���	 ��	
nCUBE � ��� �	�� ���� ��� ���
nCUBE � ��� ��� ���� �	� ��	
nCUBE � ��� ��� ��	� ���� ���
nCUBE � ��� ��� ���� ���� ���
nCUBE � ��� �� ���	 ���	 ���
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nCUBE � ��� �� ���� ���� ���
nCUBE � ��� �� ���� ���� ���
nCUBE � ��� � ���� ��	� ���
nCUBE � ��� � ���� ���� ���
nCUBE � ��� � ���� ���� ���
Intel iPSC���	 �� ��� ��� ���� �	�
Intel iPSC���	 �� �� ��� ���� ���
Intel iPSC���	 �� �� ��	 ���� ���
Intel iPSC���	 �� �� ��� ���� ���
Intel iPSC���	 �� � ��� ���� ���
Intel iPSC���	 �� � ��� ���� ��	
Intel iPSC���	 �� � ���� ���� ���
Meiko Computing Surface 
i��	� ���� �� ���� ���� ���
Meiko Computing Surface 
i��	� ���� �� ���	 ���� ���
Meiko Computing Surface 
i��	� ���� �� ���� ���� ���
Meiko Computing Surface 
i��	� ���� � ���� ���� ��	
Meiko Computing Surface 
i��	� ���� � ���� ���	 ��	
Meiko Computing Surface 
i��	� ���� � ���� ���� ���
IBM RS��			 Cluster 
�	 ns� ���� � ���� ���� ���
IBM RS��			 Cluster 
�	 ns� ���� � ���� ��	� ���
IBM RS��			 Cluster 
�	 ns� ���� � ���� ���� ���
IBM RS��			 Cluster 
�	 ns� ���� � ��	� ���� ���
Sun Sparc�			
�	 MHz� ����� � ���� ���� ���
Sun Sparc�			
�	 MHz� ����� � ���� ���� ��	�
Sun Sparc�			
�	 MHz� ����� � ����	 ���� ��	�
Convex C���	 ���� � ���� ���� ���
Convex C���	 ���� � ��	� ���� ���
Convex C���	 ���� � ���	 ���� ���
Convex C���	 �� � ��	� ���� ���
Convex C���	 �� � ���	 ���� ���
Convex C���	 �� � ���� ���� ���
Parsytec FT��		 �	�� �		 ���	 ���� ���
Parsytec FT��		 �	�� ��� ���� ���� ���
Parsytec FT��		 �	�� �		 ���� ���� ���
Parsytec FT��		 �	�� �� ���� ���� ���
Parsytec FT��		 �	�� �� ���� ���� ���
Sun Sparc�	����
�	 MHz� ����� � ���� ���� ���
Sun Sparc�	����
�	 MHz� ����� � ����� ���� ��	�
FPS Model ��� �� � ���� ���� ���
Suprenum S�C� �� �� ��� ��	 ��	
Suprenum S�C� �� �� ��� ��� ���
Suprenum S�C� �� �� ��� ��� ���
Suprenum S�C� �� �	 ��� ��� ���
Suprenum S�C� �� � �	�� ��� ���
Suprenum S�C� �� � ���� ��� ���
Suprenum S�C� �� � ���� ��� ��	
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Suprenum S�C� �� � ���� ��� ���
Alliant FX��		��		 ���� � ��	� ���� ���
Alliant FX��		��		 ���� � ���� ���� ���
Alliant FX��	 ���� � ���� ���� ���
Alliant FX��	 ���� � �	�� ���� ���
Alliant FX��	 ���� � ���� ���� ���
Alliant FX��	 ���� � ���� ���� ���
Alliant FX��	 ���� � ���� ���� ���
Alliant FX��	 ���� � �	�� ���� ���
Alliant FX��	 ���� � ���� ���� ���
Stardent ���	 
Ardent Titan��� ���� � ���� ���� ���
Stardent ���	 
Ardent Titan��� ���� � ���� ���	 ���
Stardent ���	 
Ardent Titan��� ���� � ���� ���� ���
SGI �D���	 �	 MHz ���	 � ���� ���	 ���
SGI �D���	 �	 MHz ���	 � ����� ���� ���
SGI �D���	 �	 MHz ���	 � ����	 ���� ���
SGI �D���	 �� MHz ���	 � ����� ���� ���
SGI �D���	 �� MHz ���	 � ����� ���� ���
SGI �D���	 �� MHz ���	 � ����� ���	 ���
Sun Sparc�	��	�
�	 MHz� ���	� � ����� ���� ���
Alliant FX��	 ���� � �	�� ���� ���
Alliant FX��	 ���� � ���� ���� ���
Alliant FX��	 ���� � ���� ���	 ���
SGI �D���	 �� MHz ���� � ����� ���� ���
SGI �D���	 �� MHz ���� � ����� ���	 ���
Alliant FX�� �	� � ���� ���� ���
Alliant FX�� �	� � ���� ���� ���
Alliant FX�� �	� � ���� ���	 ���
DEC VAX �			���	 ��� � �	 ��� ���
DEC VAX �			���	 ��� � �� ��� ���
DEC VAX �			���	 ��� � ��� ��� ���
DEC VAX �			���	 ��� � ��� ��� ���
DEC VAX �			���	 ��� � ��� ��� ���
ELXSI ���	 ��� � �	� ���� ���
ELXSI ���	 ��� � ��� ���� ���
ELXSI ���	 ��� � ��� ���� ���
DEC VAX ���	 ���� � ��� ���	 ���
DEC VAX ���	 ���� � ��� ���� ���
DEC VAX ���	 ���� � ��� ���� ���
Sequent Balance ��			 ����� �	 ��� ���	 ���
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Table �� Highly Parallel Computing

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Earth Simulator ���� ���	 ����	 �	���		 �����	 �	��	
ASCI Q AlphaServer EV��� ���� GHz �	�� ���� ��				 ����		 �	��	
ASCI Q AlphaServer EV��� ���� GHz �	�� ���� ���			 ����		 �	��	
ASCI White�Paci�c� IBM SP Power �
��� MHz� �			 ���� ���	�� ���			 ��			
Compaq AlphaServer SC ES���EV�� �GHz �	�� ���� ��				 ��			 �	��
Compaq AlphaServer SC ES���EV�� �GHz �	�� �	�� ���			 �	�			 �	��
Linux NetworX�Quadrics
��� GHz Xeon w�Quad� ��		 �	�� ��				 ��			 ���	
Compaq AlphaServer SC ES���EV��
�GHz w�Quad� ���	 ���	 ��				 ��			 ���	
HPTi Intel Xeon
��� Ghz�dual w�Myrinet� ���� ���� ���			 ��			 ����
IBM p��	 cluster� Power � ��� GHz ��		 ���	 �					 ���	
IBM SP Power� �	� nodes ��� MHz ���� �	��� ������ ����
Compaq Alphaserver SC ES���EV��
�GHz w�Quad� �	�� ���� ���			 �	��
IBM eServer pSeries ��	 Turbo
��� GHz POW�� �	�� �����	 ��				 ����
IBM SP Power� ��� nodes ��� MHz ���� ����� ������ �	��		 ����
ASCI Red Intel Pentium II Xeon core ���MHz ���� ������ �����	 ���		 ��	�
IBM p��	 cluster� Power � ��� GHz ��� ���	 ���			 ��			 ����
Atipa Tech� Pentium � 
��� GHz w�Myrinet� �	�� ��	�� ��				 ��			 ����
ASCI Blue�Paci�c SST� IBM SP �	�E
��� MHz� ��	� ����� ������ ������ ����
ASCI Red Intel Pentium II Xeon core ���MHz ���� ������ ����	� ��			 ����
Compaq Alphaserver SC ES���EV�� �GHz ���	 �	�� ��				 ��			 �	�	
Compaq Alphaserver SC ES���EV�� ����GHz �	�� �	�� ��				 ���	
PowerEdge HPC Cluster 
��� GHz Xeon w�Gnet� �		 �		�� ����		 ���		 ���	
IBM p��	 cluster� Power � ��� GHz ��� �		� ���			 ����
IBM SP ��� nodes 
��� MHz POWER� High� ���� ���� ���			 ���			 ����
HITACHI SR�			�MPP�����
��	MHz� ���� ��	��� ���			 ��			 �	��
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� �����	 ���			 ����
HITACHI SR�			�F�����
���MHz� ��� ����� ��				 ����	 �	��
ASCI Red Intel Pentium II Xeon core ���Mhz ���	 ������ �	���	 ���		 ����
SGI ASCI Blue Mountain �	�	 ��	�� ����		 ���			 ���	
IBM SP ��� nodes 
��� MHz POWER� Thin� ���� ����� ���			 ���			 ����
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� �����	 �					 ����
Intel ASCI Option Red 
�		 MHz Pentium Pro� ���� ����� ���			 ��			 ���	
NEC SX������M�
���ns� ��� �����	 ������ �	��	 ���	
CRAY T�E���		 
�		 MHz� ���� ����� ����		 ����� ����
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� �	��� ���			 ����
HITACHI SR�			�F�����
���MHz� ��� �	���	 ��				 ����	 ����
Intel ASCI Option Red 
�		 MHz Pentium Pro� ���� �	��� ���			 ���		 ����
Legend DeepComp ��		
�GHz Pent � w�Myrinet� ��� �	�� ����		 ����	 �	��
Linux NetworX�Quadrics
��� GHz Xeon w�Myri� ��� �		� �	�			 ��			 ����
NEC SX������M�� ��� ����	 �	��		 ���		 �	��
Linux NetworX�Quadrics
��� GHz Xeon w�Myri� ��� ����� �					 ��			 ���	
Self�made Intel Pentium ��� GHz w�SCI�D �		 ��	�� ��	�		 ���		 ���	
SP Power� ��� MHz Nighthawk � �	�� ����� ��				 ��			 ����
HITACHI SR�			�F���		
���MHz� �		 ����� ���			 ��			 ��		
CRAY T�E���		E 
�		 MHz� �	�	 ����� ����		 ���		 ����
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
IBM p��	 cluster� Power � ��� GHz ��	 ��	 ��				 ����
Fujitsu VPP�			��		 
����nsec� �		 ����	 ����		 ��			 ��	
HITACHI SR�			����
��	MHz� ��� ����� ��				 ��			 �	��
SGI Origin �			 
R��			A �		 MHz� �	�� ����� ���	�� ����� ����
HP XC� Itanium � 
� GHz w�Quadrics� ��� ����	 ���			 ����	 �	��
IBM eServer pSeries ��	 
��� GHz Power�� ��� ����� ���			 �				 ����
CRAY T�E��		 
��	 MHz� ���	 ����� ����		 ����	 ����
Compaq AlphaServer SC ES����Ghz ��� �	� ���			 ��			 �	��
HITACHI SR�			�G����
��	MHz� �� ��	�� ��				 ��	� �����
Compaq AlphaServer SC ES����GHz ��	 ��� ��				 ����	 ��	
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� ����� ���			 ��			 ����
Self�Made MVS�			M EV�� 
��� MHz Myrinet� ��� ����� ��				 �				 �	��
Fujitsu VPP�			��	 
����nsec� �	 ��	�� ����		 ����	 ����	
IBM SP ��� nodes 
��� MHz� �	� ����� ���			 ���		 �	��
Presto III Athlon MP ��		�
���Ghz Myrinet� ��	 ����� �					 ����
Compaq AlphaServer SC ES����GHz ��	 �	��	 �	�			 ���		 ��	
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� �	��� ���			 ����
HITACHI SR�			�E���	
�		MHz� �	 ����� ��				 ��	� ���
NCSA Titan Cluster
Itanium �		MHz w�Myrinet� ��	 ����� ���			 ��			 �	��
Compaq AlphaServer SC ES����GHz ��	 ��	�� ��				 ��			 ��	
LANL Space Simulator P�
����GHz���			Mb�sw ��� ����� ��				 ��			 ����
NEC Magi Cluster 
PIII ��� MHz w�Myrinet� �	�� ����� ����		 ��			 ���
Pentium � 
�������GHz�������GHz�������GHz� ��	 ���� ���			 ����
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� ����� ���			 ����
Dell ���	 Windows
Pentium � ��� GHz w�gnet� ��� ����	 ���			 �				 ����
RWC 
���MHz ����dual Pent III w�Myrinet�			� �	�� ����� ���			 ��			 �����
IBM SP ��	 nodes 
��� MHz POWER�� ���	 ����	� ��				 �				 �����
HITACHI SR�			�F����
���MHz� �� �	��� ��			 �		�� ���
Linux Cluster UIUC�NCSA 
� GHz Pentium III� �		� ����� ���			 �		�
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� ��	�� ���			 ���			 ����
ASCI Red Intel Pentium II Xeon core ���Mhz ���� ����� ��	��� ���		 ���
HITACHI SR�			�F���	
���MHz� �	 ����� ��			 �				 ��	
Compaq Alpha �����A
���MHz�dual w�Myrinet� ��� ����� ��				 ����	 �����
Fujitsu VPP�			��� 
����nsec� �� ����	 ������ ����� �����
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� ����� ���			 ��			 �����
IBM SP ��	 nodes 
��� MHz POWER�� ��	 ������ �					 ��			 �����
HITACHI SR�			�E����
�		MHz� �� ����� ��				 �			 ���
IBM pSeries ��	 Turbo
�x�� ���GHz w�Gigenet� ��� ����� ����		 ����
RWC SCore Cluster III Pentium III 
���MHz� ��	 ����� ��				 ��			 �����
IBM SP ��� nodes 
��� MHz �	�e� ��		 ����	 ���			 ��			 ����
IBM SP �� nodes 
��� MHz POWER� High� ��� ����� ���			 ��			 ����	
SGI Origin �			 
��	 MHz� ���� ����� �	��	� ����� ���
IBM SP ��� nodes 
��� MHz POWER� Thin� ��� ����� ���			 ���
ASCI Red Intel Pentium II Xeon core ����Mhz ���� ����� ������ ���		 ���
CPlant�Ross
Alpha EV� ��� MHz w�Myrinet� �			 ������ ����		 ���
Compaq AlphaServer SC ES����Ghz ��� ��� ��				 �				 ���
Compaq ES�	�EV�� AlphaServer SC ��� �	��� �					 �				 ���



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
NEC SX�����M� �� ����� �����	 ���� ���
Fujitsu VPP�			��� 
����nsec� �� ����� �����	 ����� ���
IBM eServer pSeries ��	 
��� GHz Power�� ��� ����� ���			 ����
Fujitsu VPP�		��� 
��	nsec� �� ����� �����	 ����� �	�
AMD Athlon MP�			� cluster
�����GHz�w�Fenet� ��	 ��	�� ����		 ����	 �		
IBM SP �� nodes 
��� MHz POWER� High� ��� ��	�� ���			 ��			 ����	
HP Superdome 
��	 MHz� HyperPlex� ��� ��	��� ��		�� �		�� ���
IBM ASCI Option Blue Paci�c 
��� MHz� ���� ����� �	�			 ��			 ���
SGI Origin �			 
R��			A �		 MHz� ��� ����	 ����	� ����	 �����
HITACHI SR�			���
��	MHz� �� ����� ��			 ���	 ���
HP Superdome 
��	 MHz� �			bT� ��� ������ ��		�� ��		�� ���
CRAY T�E 
�		 MHz� �	�� ����� ����	� ��		� ���
CRAY T�E���		E 
�		 MHz� ��	 ����� �����	 ����	 ���
IBM SP �� nodes 
��� MHz POWER�� ��� �����	 ���			 ��			 ����	
CRAY T�E��		 
��	 MHz� ��	 ����� ���			 ����	 ���
NEC SX�����M� �� ����� �	���	 ���� ���
Sun HPC ��		 Cluster��� 
�		MHz��MB L�� ��� ��	��� ���			 ���		 �����
CRAY T�E��		 
��	 MHz� ��	 ����� �����	 ����� ���
SGI Origin �			 
�		 MHz� ��� �	���	 ��				 ��	��	 ���
HITACHI SR�			�G����
��	MHz� �� ����� ��			 ���	 ��	��
SGI Origin �			 
��	 MHz� �	�� ����� ������ �	�		 ���
IBM eServer pSeries ��	 Turbo
��� GHz POW�� ��� ����� �					 ��			 �����
NEC SX�����M� �� ����� �	���	 ���� ���
CP�PACS� 
��	 MHz PA�RISC based CPU� �	�� ����� �	���	 �	��	 ���
NEC SX�����M� 
� nsec� �� ����� ���		 ���
Intel Pentium III 
�����GHz� ���������GHz� �	�� ����	 ���			 ����
Fujitsu VPP�			��� 
����nsec� �� ����� ���	�	 ���	 �����
IBM SP 
�		 MHz Power � nodes� ��� ��	�� ���			 �				 ���
Compaq AlphaServer SC ES�	���� ��� ����� ���			 ��			 ���
PowerEdge ���	
P����GHz���	 P������GHz w�gnet� ��	 ����� �					 ���
CRAY T�E 
�		 MHz� ��� ����� �	���� ����	 ��	
Compaq AlphaServer SC ES�	�EV�� ��� MHz ��� ����� ���			 �				 �����
Athlon MP ���Ghz� w�Myrinet �			 ��� ����� �	��	 �����
PowerEdge HPC Cluster 
��� GHz Xeon w�Gnet� ��� ����� �					 ��	
Compaq AlphaServerSC ES�	
��� MHz Quadrics� �		 ����� ��				 ��			 �����
Xenia�IBM Intellistation
Xeon ��� GHz w�Myrinet� ��� ����� ��			 ���		 �����
CRAY T�E��		 
��	 MHz� ��� ����� �����	 ����	 ���
Fujitsu VPP�		���	E 
���nsec� ��	 ����� ���			 ��			 ���
SGI Origin �			 �		 MHz� ��� CPU ��� ����� ��	��	 �	��		 �	���
HITACHI SR�			�F����
���MHz� �� ����� ��			 �			 ���
IBM SP ��� nodes 
��� MHz �	�e� �	�� ����� ��				 �				 ��	
NEC SX����	M� �	 ����� �	��		 ���	 ��	
CPlant�Siberia
Alpha EV� �		 MHz w�Myrinet� ��� �	��� �	��		 ���
Dell PowerEdge HPC
P� ��� GHz Xeon w�Myrinet� ��� �	��� ���			 �����
IBM SP �� nodes 
��� MHz POWER�� ��� �	���� ���			 ��			 �����
IBM pSeries ��	 Turbo
�x�� ���GHz w�Gigenet� ��� �	��� ���			 �����
SGI Origin �			 
�		 MHz� ��� CPU� ��� �	���	 ���			 ����� �����



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
SGI Origin ��		 
�		MHz� ��� �		��� ��	��	 ����� �	���
SGI Origin �			 
�		 MHz� ��� CPU� ��� �		��	 ��	��	 ��	��	 �	���
Fujitsu VPP�			��� 
����nsec� �� ����� ��	��	 ���	 �	�
IBM SP ��� nodes 
�		 MHz POWER�� ��� ������ ��				 �				 ��	
COMPAS�ECCO 
Pentium III� �GHZ w�Myrinet� ��	 ����� ��				 ��			 ��	
Compaq AlphaServer SC ES����GHz 
ev��� ��� ����� ���			 ��			 ���
Intel Paragon XP�S MP 
�	 MHz OS�SUNMOS� ���� ����� ����		 ���		 ���
IBM SP �� nodes 
��� MHz POWER� High� ��� ����� �	�			 ���		 ����	
Dell PowerEdge HPC Cluster
��� GHz Xeon w�genet� ��� ����� ���			 �				 ���
Sun HPC��		 Cluster��	 
���MHz��MB L�� ��	 ����� ���			 �����
Compaq Alphaserver SC���
�		Mhz w�Quadrics� ��� ����� ��				 ���
Fujitsu VPP�		����E 
���nsec� ��� ����� ����		 ��	�	 �	�
Compaq ES�	�EV�� AlphaServer SC ��� ����� �	�			 �				 ���
hp server rp��		 
��	 MHz� HyperPlex� ��� ����	� ������ �			� ���
IBM eServer pSeries ��	 
��� GHz Power�� ��� ����� ���			 ��			 �����
Intel Paragon XP�S MP 
�	 MHz OS�SUNMOS� ���� ����� ����		 ���		 �	�
IBM SP �� nodes 
��� MHz POWER� Thin� ��� ������ ���			 ��			 ���
HITACHI SR�			���
��	MHz� �� ����� ��			 ���� ���
NEC SX�����M� �� ����� ����	 ���� ���
hp server rp��		 
��	 MHz� �			bT� ��� ������ ������ �		�� ���
HP Superdome 
��	 MHz� HyperPlex� ��� �����	 ��	�	� ��	�� ���
NEC SX�����M� 
� nsec� �� ����	 ����� ���
HP Superdome 
��	 MHz� �			bT� ��� ������ ��	��� ��	�� ���
SGI Origin �			 
R��			A �		 MHz� ��� ����� ��				 ��				 �	���
SGI Origin �			 �		 MHz� ��� CPU ��� �����	 ������ ����� �	���
LosLobos Supercluster
PIII ���MHz w�Myrinet� �		 ����	 ��				 �				 �����
CRAY T�E 
�		 MHz� ��	 ����� ���		 ���		 ���
HELIX 
AMD ����GHz w�gnet� ��� ����� ��	�	 ��			 ���
HITACHI SR��	���	��
��	MHz� �	�� ����� �����	 ����	 �	�
Numerical Wind Tunnel� 
��� ns� ��� ����� ����� ��	�� ���
HITACHI SR�			���
��	MHz� �� ����� ��			 ���� ���
Intel Paragon XP�S MP 
�	 MHz OS�SUNMOS� ���� ����� ����		 ���		 ���
CRAY T�E 
�		 MHz� ��� ����� ����	 ����	 �	�
Korean Inst S�T
Pentium � ���GHz w�Myrinet� ��� ����� ���			 ��			 �����
CLiC 
Pentium III �		 MHZ� ��� ����� �����	 ����� �����
Titech Grid Cluster� Pentium III�S ���Ghz ��� ����� ���			 �����
Fujitsu VPP�		����
�nsec� ��� ����	 �����	 ����	 ���
CRAY T�E���		E 
�		 MHz� ��� ����� ������ ����	 �	�
Compaq SC��� 
��� MHz� ��� ����	 ��				 �	���
SGI Origin �			 
�		 MHz� ��� ��	��	 ����		 ���			 ���
IBM SP ��� nodes 
��� MHz �	�e� ��� ��	�� �					 �	��� ��	
HITACHI SR�			�F���	
���MHz� �	 �	���� ��			 ���	 ��	
Fujitsu VPP�		����
�	nsec� ��� �		�� ����	 ��			 ���
Self Made
���P� �GHz � ���P� ���GHz w�Genet� ��� ����� ��			 �				 ����	
IBM ASCI Option Blue Paci�c 
��� MHz� ��� ����� ��			 ��			 ���
SGI Origin �			 Cluster�x���
R��			A �		 MHz� ��� ����� ��				 ��				 �	���
HITACHI SR�			�G����
��	MHz� �� ����� ��			 ���	 ��	��



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Self�Made Intel Pentium � Xeon
���GHz w�GigE� �	� ����� �				 �	�
HPTi ACL�������� 
Alpha ��� MHz w�Myrinet� ��	 ������ �				 ��	
SGI Origin �			 
��	 MHz� ��� ����� ��	��� ��	�	 ���
IBM eServer pSeries ��	 Turbo
��� GHz POW�� �� ����� ���			 ��			 �����
Numerical Wind Tunnel� 
��� ns� ��	 ����	 �	��	 ����	 ���
Intel Paragon XP�S MP 
�	 MHz OS�SUNMOS� ��	� ����� �	�			 ��			 ��	
NEC SX�����M� �� ����� ����	 ���� ���
Net�nity Xseries
X��	� PIII �GHz ��	 ����� ��				 ��		 ��	
IBM x��	 Cluster PIII �GHz w��		Mb enet ��	 ����� ���			 ���			 ��	
Numerical Wind Tunnel� 
��� ns� ��� ����� ����� ���		 ���
Compaq AlphaServerSC ES�	�EV�� ���MHz ��	 ����	 ��			 �				 �����
Sun Fire ��K 
�	�	MHz��MB E�� �	� ����� �	���� ��			 �����
SGI Itanium �� �		 MHz �� ����� ������ ������ �	���
Fujitsu VPP�		����
�	nsec� ��� ��	�� ����� ���	� �	�
Intel Pentium III 
� GHz w��		 Mb enet� ��� ����� ��			 ���
Sun Fire ��K 
�	�	MHz��MB E�� �	� ����� ����� ��			 �����
IBM S�	s 
��	 MHz� SP switch� ��	 ������ ���			 ��			 ���
Compaq AlphaServer SC ES�	�EV�� 
���MHz � ��� ����� ���		 ���		 �����
Self Made
��P� ���GHz � ���P� �GHz w�Genet� �	� ����� ���		 ��			 �����
Origin �			 �		 MHz Cluster
�x���� ��� ����� �	��		 ���			 �	���
IBM eServer pSeries ��	 
��� GHz Power�� �� ����� ���			 �����
SGI Origin �			 �		 MHz� ��� CPU ��� ����� ����		 ����	 �	���
IBM eServer pSeries ��	
�x��w�Genet ���GHz� �� ����� �				 �����
CRAY T�E��		 
��	 MHz� ��� ����� ����	 �		�	 ��	
Intel P � cluster
�����	GHz������GHz w�Genet� �� ��	�� ���		 ��			 ���
HITACHI SR�			�F����
���MHz� �� ����� ��			 ��		 ���
Pentium � 
� GHz w�Giganet� �� ����� ���		 ��			 ���
IBM S�	s 
��	 MHz� SP switch� ��� ������ �	�			 ��			 �	�
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� ��			 �	���
IBM SP �� nodes 
��� MHz POWER�� ��� ������ �	�			 ��			 �����
Compaq AS SC��� 
�		 MHz EV� Quadrics sw� ��� ����� ��				 ��			 ���
SGI Origin �			 �		 MHz� ��� CPU ��� �����	 ����		 ����		 �	���
IBM SP���� 
��	 MHz� ��	 ����� ��			 ���		 ���
Intel Paragon XP�S MP 
�	 MHz OS�SUNMOS� ���� ����� ��			 ���		 ���
SGI Origin �			 
�		 MHz� 
�x��� cpu� ��� �����	 �����	 �����	 �	���
HITACHI SR�			�G����
��	MHz� �� ��	��� ��			 �			 �����
IBM SP ��� nodes 
�		 MHz POWER�� ��� ������ �					 ���		 �	�
Sun Blade �			 ��	MHz Cluster w�Myrinet�			 ��� ����� �	��	 �	��	 ���
Compaq ES�	�EV�� AlphaServer SC 
��� MHz� ��� ����� �				 �����
Fujitsu VPP�			��� 
����nsec� �� ����� ��	��� ���� ���
Compaq AlphaServerSC ES�	
��� MHz Quadrics� ��	 ���� ��			 �			 �����
SGI Origin �			 
��	 MHz� ��� ����� ����� ����	 ���
IBM S�	s 
��	 MHz� SP switch� ��� ������ �	��		 ��			 ���
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� ��			 �����
HITACHI SR�			��	
��	MHz� �	 ����� ��			 �			 ��	
Intel Paragon XPS���	 
�	 MHz OS�SUNMOS� ���	 ����� ���		 �	�		 ���
SGI Origin �			 
��� MHz� ��	 ����� �	���� ����� ���



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
HITACHI SR�			�E����
�		MHz� �� ��	�� ��			 ��		 ���
SGI ��		 Cluster 
Dual Pentium III� � GHz� ��� ��	�� ���			 ���
IBM SP � nodes 
��� MHz POWER� High� ��� ����� ��			 ��			 ����	
IBM S�	s 
��	 MHz� SP switch� ��� ������ �		�		 ��			 ���
IBM eServer pSeries ��	 Turbo
��� GHz� �� ����� �				 ���		 �����
Compaq ES�	�EV� AlphaServer SC ��� ����� ��				 ���
Fujitsu VPP�		��		
�	nsec� �		 ����� ��			 ����� ��	
HP Superdome 
��	 MHz� �� ������ ������ ���
IBM SP �� nodes 
��� MHz POWER� Thin� ��� ������ �	�			 ���		 ���
hp server rp��		 
��	 MHz� HyperPlex� �� ������ ����	� ����� ���
hp server rp��		 
��	 MHz� �			bT� �� ������ ������ ����� ���
Sun Fire ��K 
�	�	MHz��MB E�� �	 ����� ����� ��			 ����	
Dell PowerEdge HPC
Dual Pentium III� � GHz� �		 ����	 ��				 ��			 �		
Fujitsu VPP�		��� 
�nsec� �� ����� ����		 ���		 ���
Fujitsu VPP�		��� 
�	nsec� �� ����� ����� ����	 ���
Paragon XP�S MP
�	�� Nodes� OS�SUNMOS S���� �	�� ����� ��			 ���		 ���
NEC SX����� 
� nsec� �� ����� ����� ���
NEC SX�����M� 
� nsec� �� �����	 ���		 ���	 ���
SGI Origin �			 �		 MHz� ��� CPU ��� ����� ����	 ����	 ���
IBM S�	s 
��	 MHz� SP switch� ��� ������ ���		 ��			 ���
Sun HPC �				 Cluster�� 
��� MHz� �MB L�� ��� ����� �	��	 ����	 ���
HITACHI SR�			�G���	
��	MHz� �	 ����� ����	 ���� ����	
Origin �			 �		 MHz Cluster
������� ��� ����� ��			 ���			 �����
NEC SX�����M� 
��	 ns� �� ����� �		�	 ���� ���
Compaq AlphaServer SC�	 EV��� ��� MHz ��� ����� �	���	 ���
Dell PowerEdge Cluster W�K
Dual PIII��GHz�Gnet� ��� ��	�� ���			 �				 ���
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� ���		 �����
Linux cluster PIII
��	 GHz� w��		 Mb�s enet� ��� ����� ���			 ���			 ���
Fujitsu PRIMEPOWER�			
���MHz� ��� ����	 �����	 ��			 �����
CRAY T�E��		 
��	 MHz� ��� ����	 ����	 ���� ���
HITACHI SR�			���
��	MHz� �� ����� ����� ���� ���
Fujitsu PRIMERGY CL��	J 
Pentium� ���GHz� �� ����� �				 �			 �����
Cray T�E����	 
��� MHz� ��� ����� ��	�� ���� �����
IBM S�	s 
��	 MHz� SP switch� ��	 ������ ��			 ��			 ���
CRAY T�E 
�		 MHz� ��� ����� ���	� ���� ���
IBM SP 
��	 MHz� P�SC� ��� ������ ��			 ���		 ���
SGI ��		 Cluster 
Pentium III �GHz� ��� ��	�� ���			 ���
Fujitsu VPP�		��� 
�nsec� �� ��	�� �	��		 �	��� ���
Sun UltraSPARC II ��	MHz �	 E��	R �proc�node ��	 ��	�	 ���	�	 ���	�	 ���
Fujitsu VPP�		��	 
�	nsec� �	 �	��� ���		 ��	�	 ���
SGI Origin �			 �		 MHz Cluster
�x���� ��� �	��� ����	 ����	 �����
Dell PowerEdge HPC 
Dual Pentium III� � GHz� ��	 �	��	 ��				 �				 ��	
IBM SP �� nodes 
��� MHz �	�e� ��� �	��� ����	 ����	 ��	
SGI Origin �			 
�		 MHz� ��� �	���	 ����	 ����	 ���
Sun Fire ��K 
�	�	MHz��MB E�� �� �	��� ����� ��			 �����
CRAY T�E���		E
�		 MHz� ��� �	��	 ��	�� ���� ���
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� �	��� ����� �	�		 �����
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
IBM S�	s 
��	 MHz� SP switch� ��� �	���� ��			 ��			 ���
IBM SP 
��� MHz POWER� � �	 �	��� �				 ����	
Fujitsu PRIMEPOWER�			
���MHz� ��� �	��	 �����	 ��			 ���
NEC TX��i���	 
Itanium���GHz� �� �	���� ���	�� ����	 ���
SGI Origin �			 
��	 MHz� ��� �	��� ���		 ����� ���
HITACHI SR�			�G���
��	MHz� � �	��� ��			 ���� �����
Compaq AlphaServer SC�	 EV��� ��� MHz �� �	��� ��			 �				 ���
SGI Origin �			 �		 MHz� ��� CPU ��� �	��	 ���			 ���
Pentium � 
� GHz� Giganet � F�enet� �� �		�� ��			 ��			 ���
Cray T�D �	�� 
��	 MHz� �	�� �		�� ����	 �	��� ���
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� �		�� �	��	 ����� ���
IBM SP 
��� MHz POWER� � �� ���� ��			 ����	
SGI Origin �			 ��	��		 MHz Cluster


�x��x��	��x��x�		� ��� ����� ����	 ����	 ��	��
Kepler 
��� PIII���	 MHz � � PIII���� MHz� ��� ����� �	���	 ����	 �����
IBM SP 
��� MHz POWER� � �� ���� ��			 ����	
IBM eServer pSeries ��	 Turbo
��� GHz POW�� �� ����� �	�			 �			 �����
Sun Fire ��K 
�	�	MHz��MB E�� �� ���	� ����� �				 �����
Fujitsu VPP�		��� 
 �nsec� �� ���� �		��	 ���	 �	�
SGI Origin �		 
�		 MHz� w�Myrinet� ��� ����� ����	 ����	 ���
IBM S�	s 
��	 MHz� SP switch� ��� ����� ��			 ��			 ���
SGI Origin �			 ��	 MHz Cluster
�x���� ��� ����� ����	 ����	 ���
NEC SX�����M� 
��	 ns� �� ����� �		�	 ���� ��
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ����� ����� �				 �����
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ���� �	��	 ���	� ���
IBM eServer pSeries ��	 Turbo 
��		 MHz� �� ����� ��			 ��		 �����
CRAY T�E���		E ��� �	�� ����� ���� ���
Fujitsu VPP�		��� 
�	nsec� �� ���� ����� ���	 �	�
IBM SP��T� 
�� MHz� ��� ���� ���		 �	��	 ���
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ����� �	��	 ���		 ���
Compaq Alphaserver GS��	 
���Mhz �MB L�� ��� ����� ��				 ��				 ��	��
Presto III Athlon Cluster
����GHz� Myrinet� �� ����� ����	 ��			 �	���
Hewlett�Packard SuperDome ��� MHz �� ����� ��			 ���	 �����
SGI Origin �			 �		 MHz� ��� CPU ��� ����� ����� ����� �	���
CRAY T�E 
�		 MHz� ��� ���	� ����	 ���	 ���
SGI Origin �			 �		 MHz� ��� CPU ��� ����	 ����	 ����	 �	���
SGI Origin �			 �		 MHz� ��� CPU ��� ����� ����� ����� �	���
H�P e�vectra Pentium III ��� MHz ��� ����	 �	��	 ����� �����
Origin �			 �		 MHz Cluster
�x��� ��� ����� ����		 ����	 �	���
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ����� ����� ��		 �		��
IBM S�	s 
��	 MHz� SP switch� ��� �	��� ��			 �				 ���
IBM SP �� nodes 
��� MHz POWER�� ��� �	��� ��			 ��			 �����
Sun Fire ��K 
�	�	MHz��MB E�� �� �	��� ����� ��		 �		��
HITACHI SR�			�F���
���MHz� � �	��� �	��� ��	� ��
Compaq AlphaserverSC ���mhz �� �	�		 �				 �				 �	���
CRAY T�E��		 
��	 MHz� ��� ����� ����	 ���� ���
Sun HPC �				 Cluster�� 
�		MHz��MB L�� ��� ����� ����	 �	��� �	�



November ��� ���� �	

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Hitachi S��			 cluster���� 
�x�� 
� ns� �� ���� ����	 ���	 ��
IBM SP �� nodes 
�		 MHz POWER�� ��� ����� ��			 ���		 �	�
Fujitsu�Siemens hpcLine
Pentium III���	 MHz� ��� ���� ����	 ����	 �����
Presto III Athlon Cluster
����GHz� F�enet� �� ���� ����	 ��			 �	���
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ����� ����	 ���		 ��
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ����� �	��	 ����	 ��
Fujitsu VPP�			�� 
����nsec� � ����� ����	 ���� ����
Intel Paragon XPS���	 
�	 MHz� ���� ���� ��			 ���		 ��
SGI Origin �			 �		 MHz Cluster
������� ��	 ����� ����	 ����	 ��
IBM S�	s 
��	 MHz� SP switch� ��� �	��� ��			 ��			 ��	
IBM SP � nodes 
��� MHz POWER� High� �� �	��� ��			 ��			 ���	
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ����� ����� ��		 ����
IBM SP �� nodes 
��� MHz POWER� Thin� �� ����� ��			 �	�		 ��
Fujitsu VPP�		��� 
 �nsec� �� ���� ���		 ���	 �	
Sun Fire ��K 
�	�	MHz��MB E�� �	 ����� ����� ��		 ���	
Sun HPC �				 Cluster�� 
��� MHz� �MB L�� ��� ����� ����	 �		�	 ��
NEC SX����� 
��	 ns� ��� �� ����� ����	 ���� ��
RWC SCore Cluster II
Dual PIII �		MHz�Myrinet� ��� ���� ��			 �			 �	���
Origin �			 �		 MHz� �� CPU �� ����� ����	 ����	 ����
Paragon XP�S MP
��� Nodes� OS�SUNMOS S���� ���� ���	 ��			 ���		 ��
Compaq ES�	�EV�� AlphaServer SC �� ���� �				 �			 ����
Compaq Alphaserver GS��	 
���Mhz �MB L�� �� ����� �				 �			 ����
NEC SX���� 
� nsec� � ����� �	��	 �		 ��
HP Kayak Intel Cluster 
NT ��	 MHz PIII� ��� ����� ����		 �	�		 ���
SGI Origin �			 
�		 Mhz� ��� ����� �		�� �			 ��
Cray T��� 
��� ns� ��� �� ���� ����� ���	 ��
NEC SX����� 
��	 ns� �� ����� �	��	 ���� ��
NEC SX�����M� 
��	 ns� �� ����� �	��	 ���� ��
Alphleet 
Alpha cluster�Myranet� �		 MHz� ��	 ���� ��			 ��			 ��	
Thinking Machines CM�� �	�� ���� ����� ��	�� ���
Hitachi S��			 cluster��	� 
�x�� 
� ns� � ���	 ����	 ���	 ��
IBM S�	s 
��	 MHz� SP switch� ��	 ����� ��			 ��			 �	�
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� ��		 ����
HITACHI SR��	�����
��	MHz� ��� ����� ����	 ����	 ��
Sun Fire ��K 
�		MHz��MB L��� per
ib� �	 ����� ����� ��		 ���	
HITACHI SR�			��
��	MHz� � ���� �	��� ��	� ��
Fujitsu VPP�		���E 
���nsec� �� ���	 ����	 ��		 ��
IBM SP� 
��	 MHz� ��� ����� ��			 ���	 ��
Cray T�E����	 
��� MHz� �� ���	 ����� �	�	 ����
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ����� ����	 ���		 ��
CRAY T�E 
�		 MHz� ��� ����� ����	 ���� ����
Sun HPC ��	 Cluster��	
�		MHz��MB L� cache� ��	 ����� ���		 ���		 ���	
SGI��		
Origin �			�Enet�Cluster
�x�� ��	MHz� ��� ����� ����	 ����	 ��
IBM SP �� nodes 
��� MHz �	�e� ��� ����� ���		 ���� ��
Hitachi S��			 cluster��	� 
�x�� 
� ns� � ���� ���		 ���	 ��
SGI Origin �			 
�		 MHz� �� ����� ����	 ����	 ��
CRAY T�E���		E 
�		 MHz� �� ���	� ����� ���� ����



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Presto II PC cluster
PIII ���MHz w�fast enet� ��� ����� ����	 ����	 �	���
IBM S�	s 
��	 MHz� SP switch� �� ����� ��			 ��			 ����
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� �			 ����
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ���	� ���	� ��		 ����
SGI Origin �			 
��	 MHz� ��� ����� ��			 �				 ��
Cray T��� 
��� ns� ��� �� ���� ����� �			 ��
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ���	� ����� ��	�� ��
Cray T�D ��� 
��	 MHz� ��� �	�� ����� ���� ��
HITACHI SR�			�G���
��	MHz� � �	��� ����� ��	� ����
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� ��� ����� �	��	 �	��� ��
LANL Avalon Cluster�Alpha ��� Mhz��		Mb�s sw ��	 ���� ����	 ���		 �����
SGI��		
Origin �			�Cluster
�x�� �		 MHz� ��� ����� ���		 ��		 ����
Cray SV�ex������ �		MHz �� ����� �	��	 ���	 ��
SGI Origin �		 
�x�� �		 MHz w�fast enet� ��� ����� ��			 ���		 ����
Intel Cluster PIII �		 MHz quad w�Giganet�NT� ��� ����� ����	 ����	 ���
Hewlett�Packard V��		 
��� MHz� �� ����� �		�	 ���� �	���
Compaq Alphaserver GS��	 
�		�Mhz �MB L�� �� ���� �				 �			 ���	
Hewlett�Packard SuperDome ��� MHz �� ���	� ��			 ���� �	��
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ����� ���	� �			 ����
Sun Ultra HPC�			 Cluster��
��	 MHz��MB L�� ��	 ����� ����	 ����� �	
Cray SV�ex������ �		MHz �	 ����� ����	 ��		 �	
Fujitsu VPP�		��� 
�	nsec� �� ���� ����	 ���	 ��
Sun Fire ��K 
�	�	MHz��MB E�� �� ���	� ����� ��		 ����
SGI Origin �			 
�		 Mhz� �� ����	 ����� �			 ��
Fujitsu VPP�		��� 
�nsec� �� ���� ����	 ���	 ����
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� �	�� ����
Cray SV�ex������ �		MHz �� ����� ��	�� �			 ��
IBM SP��T� 
�� MHz� ��� ���� ��			 ���		 ��
HITACHI SR�			��
��	MHz� � ����� ��			 �			 ��
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� �	�� ����
SGI Origin �			 �		 MHz� �� CPU �� ����� ����� ����� ����
Cray SV�ex������ �		MHz �� ����� ����� ���	 ��
IBM SP � nodes 
��� MHz POWER�� �� ����� ��			 �				 ����
Sun E�			 �WildFire� � servers 
��	 MHz� �	� ����� ����� ��	� ��
SGI Origin �			 �		 MHz� �� CPU �� ����� ����	 ����	 ����
CRAY T�E��		 
��	 MHz� �� ����� ����� ��	� ��
Fujitsu�Siemens hpcLine
Pentium II���	 MHz� ��� ����� ����	 ����� ����
Sun HPC �				
�		MHz �MB L� Cache� �	 ����� ����� ���	 ���	
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� �	��� ���	� ��		 �	��
Hitachi S��			 cluster��	� 
�x�� 
� ns� � �	�� ��			 ��		 ��
HITACHI SR�			�F���
���MHz� � �	��� ��			 ���	 ��
Hitachi S��			 cluster��	� 
�x�� 
� ns� � �	�� ���		 ���	 ��
Compaq ES�	�EV� AlphaServer SC �� �	�� ��			 ��
SGI Origin �			 
��� MHz� ��� �	��� �				 �			 ����
IBM SP �� nodes 
�		 MHz POWER�� �� ����	 ��			 ��		 ����
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� ��		 �	��
SGI Origin�			 
�x�� ��	 MHz w�fast enet� ��� ����	 ��			 ��			 ���	
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Cray SV�ex������ �		MHz �� ���	� ����	 ���	 �	
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���� ����
Sun Ultra HPC�			 Cluster��
��	 MHz��MB L�� �� ����� ����	 ����� ��
Cray SV�ex������ �		MHz �� ����� ����� ��		 ��
IBM S�	s 
��	 MHz� SP switch� �� ����� �				 ��			 ����
Sun E�			 �WildFire� � servers 
��	 MHz� �� ����� ����� �	�� ��
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� �� ����� �	�		 ���� ��
SGI Origin �			 Ether Cluster
��	 MHz��x��� ��� ����� ��			 ��			 ��
Fujitsu VPP�			�� 
����nsec� � ����	 �	��� ���� ����
Sun Ultra HPC�				 Cluster��
��	 MHz��MB L�� �� ����� ����	 ���	 ��
Compaq GS��	 cluster �� ����	 �	��� ��		 ��
Cray T��� 
��� ns� ��� �� ���� ����� �			 ��
Fujitsu VPP�		���E 
���nsec� �� ���� ���		 ���	 ��
Fujitsu VPP�		���E 
���nsec� �� ���� ���		 ���	 ��
IBM SP � nodes 
��� MHz POWER� High� �� ����� ��			 ��		 ���	
Hewlett�Packard V��		 
��	 MHz� �� ���	� ��			 �	�	 �	��
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���� ����
Sun Fire ��		 
�		MHz��MB L�� �� ����� ���	� �			 ����
HITACHI SR�			�E���
�		MHz� � ����� ����� ��		 ����
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ���	� ���	� ��		 ����
IBM SP � nodes 
��� MHz POWER� Thin� �� ����� ��			 �			 ��
NEC SX����� 
��	 ns� ��� �� ����� ����� ��	 ��
Parnass� Cluster 
PII �		 MHz w�Myricon� ��� ����� ����� ��		 ����
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ����
Fujitsu VPP�		��� 
 �nsec� �� ���� ���		 ���	 ��
Fujitsu VPP�		��� 
 �nsec� �� ���� ���		 ���	 ��
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� �	�� ����
Compaq GS��	 cluster �� ����	 �	��� ���� ��
SGI Origin�			 
�x�� �		 MHz w�fast enet� �� ����� ���		 ��			 ����
Compaq Alphaserver GS��	 
���Mhz �MB L�� �� ����� �				 ��		 ����
Sun Fire ��K 
�	�	MHz��MB E�� �	 ���	� ����� ��		 ���	
Sun HPC �				
�		MHz �MB L� Cache� �� ���	� ����� �	�� ����
NEC Express��		����	Xa 
�		MHz� �� ����� ���	� �			 ����
SGI Origin�			 
�		 Mhz� �� ����� ����� ����� ����
Sun HPC �				
���MHz �MB L� Cache� �	 ����� �	��� ���� �	�	
Cray SV�ex������ �		MHz �	 ����� ����	 ���	 �	
SGI Origin�			 
�x�� ��	 MHz w�fast enet� �� ����� ��			 �				 ���	
Paragon XP�S MP
��� Nodes� OS�SUNMOS S���� ��� ���� ���		 ��		 ��
HP V��		 
�� proc� ��	 MHz� �� ����� ��			 ���	 ����
SGI Origin �			 Ether Cluster
��� MHz��x��� ��� ����� ��			 ��			 �	
NEC SX����� 
��	 ns� �� ����	 �	��	 ��	 ��
NEC SX�����M� 
��	 ns� �� ���	� �	��	 �	�� ��
Sun HPC ��		 Cluster�� 
��	 MHz� �MB L�� �	 �	��� ����� ����	 �	
DEC AlphaServer ��		 ����� 
��� MHz� �� �	��	 �	�	� ���	 �	
NEC SX�����A 
��	 ns� �� �	��� �	��	 ��	 ��
Cray SV������ 
�		 MHz� �� �	��� �	��	 ���	 ����
SGI Origin �			 Ether Cluster
��	 MHz��x��� �� �	��	 ��			 ��			 ��
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Thinking Machines CM�� ��� �	�� ����� ����� ��
Sun HPC �				
�		MHz �MB L� Cache� �� �	��� ����� ���� ����
Sun HPC �				
���MHz �MB L� Cache� �� �	��� �	��� ���� ����
Cray SV������ 
�		 MHz� �	 �	�	� ����	 ��		 ��
Sun Fire ��		 
��	MHz��MB L��� �� ����� ���	� ��
Hitachi SR��	�����
��	MHz� ��� ����� ����	 ���	 ����
IBM SP� 
��	 MHz� �� ����� ���		 ��		 ��
Sun Fire ��K 
�		MHz��MB L��� per
ib� �	 ����	 ���	� ��		 ���	
HITACHI SR�			��
��	MHz� � ���� ����� ��		 ��
IBM SP��T� 
�� MHz� ��	 ���� ���		 �	�		 ��
Compaq GS��	 cluster �� ����� �	��� ��		 �	
Cray T�E����	 
��� MHz� �� ���� ����� ���� ����
IBM eServer pSeries ��	 �M�
����GHz POWER��� � ����� �				 �		 ����
Hitachi S���		���	 
� ns� � ���� ���		 ��	 ��
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� �	�� ����
CRAY T�E 
�		 MHz� �� ����� ����� �	�� ����
IBM SP �� nodes 
��� MHz �	�e� �� ����� ��			 ���	 ��
Cray SV������ 
�		 MHz� �� ���	� ��	�� �			 ����
Hitachi S��			 cluster��	� 
�x�� 
� ns� � ���� ���		 ���	 ��
HP Exemplar X�Class SPP�UX ��� �� ����� ����� ���� ��
Sun HPC �				
�		MHz �MB L� Cache� �	 ����� ����� ���� ���	
IBM S�	s 
��	 MHz� SP switch� �� ����� ��			 �			 ����
Hitachi S��			 cluster��	� 
�x�� 
� ns� � ���� ���		 ���	 ��
CRAY SV������ 
�		 MHz� �� ����� ����� ���	 ��
SGI POWER CHALLENGE 
�	 MHz� ��� ���� ��			 �				 ��
CRAY T�E���		E 
�		 MHz� �� ����� ����� ���� ����
Sun Fire ��K 
�	�	MHz��MB E�� �� ����� ����� ��		 ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� �	�� ��
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���	 ���	
SGI Origin �			 
��	 MHz� �� ����� ����	 ��		 ��
HITACHI SR�			�G���
��	MHz� � ����� ��			 ���� ����
Sun HPC ��		 Cluster�� 
��	 MHz� �MB L�� �� ����	 ����	 �	��� ��
DEC AlphaServer ��		 ����� 
��� MHz� �� ����� ����� ���	 �	
Cray T�D ��� 
��	 MHz� ��� ���� �	��	 ���� ��
Compaq GS��	 cluster �	 ����� �	��� ���� ��
CRAY SV������ 
�		 MHz� �� ���	� ����	 ���	 �	
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �	 ����� ����� ��		 �	
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ��	� ����
Sun Fire ��		 
��	MHz��MB L��� �	 ����� ���	� �	
DEC ��		 ����	 
��	 MHz� �� ���� �	��� ���� ����
HP V��		 
�� proc� ��	 MHz� �� ����� ��			 ���	 ����
SGI Origin �			 Ether Cluster
��� MHz��x��� �� ����� ��			 ��			 ��
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ����
Cray SV�ex������ �		MHz �� ����� �	��	 ���	 ��
Sun Fire ��		 
�		MHz��MB L�� �� ����� ���	� ��		 ����
Cray SV������ 
�		 MHz� �� ���	� ����� ��		 ����
Fujitsu VPP�		��� 
�	nsec� �� ���� ����	 ���	 ��
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
SGI Origin �		 
�		 MHz� �� ����� ��			 ��			 ��
Sun Fire ��K 
�		MHz��MB L��� per
ib� �� ����� ���	� ��		 ����
IBM SP� thin�node��SP�sw����MB�node
�� MHz� ��� ����� ��			 ��		 ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� ���	 ��
NEC SX�����R 
��� ns� � ���� ��		 ��	 ��
IBM SP��T� 
�� MHz� ��� ���� ��			 ��		 ��
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���� ����
IBM POWER� Super Chip RS��			 SP
��	 MHz� �� ����� ���		 ��		 ��
IBM eServer pSeries ��� ���
���GHz POWER�� � ����� ��			 �		 ����
Sun HPC �				
���MHz �MB L� Cache� �	 ����� �	��� ���� ����
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���� ����
DEC ��		 ����	 
��	 MHz� �� ���� ����� �	�� ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
Sun HPC ��		
�		MHz �MB L� Cache� �	 ����� ����� ���� ���	
Hitachi S���		���	 
� ns� � ���� ����	 ��	 ��
Hitachi S��			 cluster��	� 
�x�� 
� ns� � ���� ��			 ���	 ��
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ��			 ��		 ���	
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ��			 ��		 ����
SGI Origin �			 Ether Cluster
��	 MHz��x��� �� ���	� �				 ��			 ��
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �	 ���	� ����� ���� ��
IBM SP � nodes 
��� MHz POWER�� �� ���		 ��			 ��		 ����
CRAY T�E��		 
��	 MHz� �� �	��� ���	� �	�� ��
SGI Origin �			 
��� MHz� �� �	��� ����	 ��	� ���	
Cray C�	 
��	 MHz���� �� �	��� ����� �		 ��
DEC AlphaServer ��		 ����� 
��� MHz� �	 �	��� ����� ���	 �	
HITACHI SR�			�F���
���MHz� � �	��	 ����� ��	� ��
Hewlett�Packard V��		 
��	 MHz� �� �	��� ��			 �	�	 ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �	 �	��� ��			 ��		 �	�	
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� �	��	 ����� ���� ��
Compaq GS��	 cluster �� �	��� �	��� �	�� ��
Sun HPC ��		
�		MHz �MB L� Cache� �� �	��	 ����� ���� ����
Cray SV������ 
�		 MHz� �	 �	��� ����	 ���	 ��
Sun HPC �				
���MHz �MB L� Cache� �� �	��� �	��� ��	� ���	
NEC SX����� 
��� ns� � �	�	 ���� ��� ��
IBM SP �� nodes 
�		 MHz POWER�� �� ����� ���		 ���	 ����
Sun Fire ��		 
��	MHz��MB L��� �� ����	 ���	� ��
Sun HPC ��		 Cluster�� 
��	 MHz� �MB L�� �� ����� ����� ���� ��
LANL Avalon Cluster�Alpha ��� Mhz��		Mb�s sw �� ����� �	��� ����� ����
Cray SV�ex������ �		MHz �� ����� ���	� ��		 ��
DEC ��		 ����	 
��	 MHz� �� ���� ��	�� �	�� ����
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���	 ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ��			 ��		 ���	
Fujitsu VPP�			�� 
����nsec� � ����� ����	 �	�� ����
Sun HPC ��		
�		MHz �MB L� Cache� �� ����� ����� ��	� �	��
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
Fujitsu VPP�		��E 
���nsec� � ���� ���		 ��		 ��
Fujitsu VPP�		��E 
���nsec� � ���� ���		 ��		 ��



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
SGI POWER CHALLENGE 
�� MHz� �� ���� ��			 �				 ��
IBM SP � node 
��� MHz POWER� High� �� ����� ��			 ��		 ���	
Sun Fire ��		 
�		MHz��MB L�� �� ����� ���	� ���	 ����
DEC AlphaServer ��		 ����� 
��� MHz� �� ����� ����� �	�� �	
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ����
Sun HPC �			
���MHz �MB L� Cache� �	 ����� �	��� ���� �	��
IBM SP � nodes 
��� MHz POWER� Thin� �� ����� ��			 ��		 ��
HP V��		 
�� proc� ��	 MHz� �� ����� ��			 ���	 ����
SGI Origin �			 Ether Cluster
��� MHz��x��� �� ����� �				 ��			 ��
NEC SX�����R 
��� ns� � ���� ���� ��� ��
Sun HPC ��		
�		MHz �MB L� Cache� �� ����� ����� ���� ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �	 ����� ����� ���� �	
Fujitsu VPP�		�� 
 �nsec� � ���� ���		 �	�	 ��
Fujitsu VPP�		�� 
 �nsec� � ���� ���		 �	�	 ��
Sun HPC �			
���MHz �MB L� Cache� �� ����� �	��� ���� ����
Sun Ultra����		 Sparc Cluster �� ����� ����� ���� ����
DEC ��		 ����	 
��	 MHz� �	 ���� �	��� ��		 ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ��			 ��		 ���	
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���� ����
Cray SV������ 
�		 MHz� �� ����� �	��	 ���	 ����
Paragon XP�S MP
��� Nodes� OS�SUNMOS S���� ��� ���	 �	�		 ��		 ��
Cray C�	 
��	 MHz���� �� ����� ����� �		 ��
Sun HPC ��		 Cluster�� 
��	 MHz� �MB L�� �� ����� ����	 �	�� ��
Sun HPC ��		
�		MHz �MB L� Cache� �� ����� ����� ���	 ����
SGI Origin �			 
�		 Mhz� �� ����� �	��	 ��		 ��
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ����
SGI POWER CHALLENGE 
�	 MHz� �� ���� ��			 ��		 ��
Sun HPC �			
���MHz �MB L� Cache� �� ����� �	��� ���	 ����
NEC SX����M� 
��	 ns� � ����� ���� ���	 ��
NEC SX���� 
��	 ns� � ����� ���� ��	 ��
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
Compaq GS��	 cluster �� ����� �	��� ��		 ��
NEC SX����A 
��	 ns� � ����� ���� ��	 ��
Intel Paragon XPS��� 
�	 MHz� OS�R���� ��� ���� ��			 �			 ��
IBM S�	 
��	 MHz� �� ����� ��			 ��		 ����
hp server rx���	 
�			MHz� ��	MB L� Cache� � ����� ����	 ���	 ��
Thinking Machines CM�� ��� ���� ����� ��	�� ��
HP Exemplar X�Class SPP�UX ��� �� ���	� ����� ���	 ��
Sun Fire ��		 
��	MHz��MB L��� �� ����� ���	� ��
IBM SP� 
��	 MHz� �� ����� �				 ���	 �	
Sun HPC ��		
�		MHz �MB L� Cache� �	 ����� ����� ���� ���	
IBM eServer pSeries ��	 �M�
����GHz POWER��� � ����� ��			 �		 ����
HITACHI SR��	����
��	MHz� �� ����� ����	 ���	 ��
Hitachi S���		���	 
� ns� � ���� ����	 ��	 ��
HITACHI SR�			��
��	MHz� � ���� ����� ���� ��
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ����
IBM SP� 
�� MHz� switch of ����� �� ���� ��			 ��		 �	



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Hitachi S��			 cluster��	� 
�x�� 
� ns� � ���� ���		 ��		 ��
Sun HPC �			
���MHz �MB L� Cache� �� ����� �	��� ���� ����
Cray T�E����	 
��� MHz� �� ���� ����	 ���� ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �	 ���	� ��			 �			 �	�	
CRAY T�E 
�		 MHz� �� ���	� ����	 ���� ����
Intel Delta 
�	 MHz� ��� ���� ��			 ��		 �	
DEC AlphaServer ��		 ����� 
��� MHz� �� ����� ����� �	�� �	
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� ���	 ��
Sun HPC �				
�		MHz �MB L� Cache� �	 ����� ����� ���� ���	
Cray Y�MP C�	 
��	 MHz ��� ns� �� ���� �				 ��	 ��
DEC ��		 ����	 
��	 MHz� �� ���� ����� ���� ����
hp server rx���	 
 �		MHz� ���MB L� Cache� � ����� ����	 ���	 ����
� IBM eServer pSeries ��� ���
���GHz POWER�� � ����� ��			 �		 �	��
CRAY T�E���		E 
�		 MHz� �� ����� ����	 ��	� ����
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �	 ����� ����� ���	 ��
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ���	
Sun HPC �			
���MHz �MB L� Cache� �� ����� �	��� ���� ����
SGI Origin �			 
��	 MHz� �� ����� �	��	 ��		 ��
Sun HPC ��		
�		MHz �MB L� Cache� �� ���	� ����� ���� ����
HITACHI SR�			�G���
��	MHz� � ���	 ��			 ��� ����
HITACHI SR��	����
��	MHz� �� ����� ���		 ���	 ��
Cray SV�ex������ �		MHz � ����� ����� ��		 ��
Sun HPC ��		 Cluster�� 
��	 MHz� �MB L�� �� ����� ����� ���� ��
Cray T�D ��� 
��	 MHz� ��� ���� �	��� ��	� ��
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
IBM SP� thin�node��SP�sw����MB�node
�� MHz� �� ����	 ��			 �			 ����
Intel Paragon XPS��� 
�	 MHz� ��� ���� ���		 �			 ��
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� �	 ����� ���		 �			 ���	
DEC ��		 ���		 
�		 MHz� �� ����� ����	 ���	 ����
Hewlett�Packard N�			 
��	 MHz� � ����� ��			 ��	 ����
Sun HPC �				
���MHz �MB L� Cache� �� ����� �	��� ���� ����
Cray SV������ 
�		 MHz� �� ����� ���	� ��		 ����
Sun HPC �			
���MHz �MB L� Cache� �	 ����� �	��� ���� ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ���	� ����� ���� ��
Fujitsu VPP�		�� 
�	nsec� � ���	 ����	 ���� ��
Sun Fire ��		 
�		MHz��MB L�� � ����� ����� ��		 ����
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
NEC SX�����R 
��� ns� � ���� ���� ��� ��
NEC SX�����R 
��� ns� � ���� ���� ��� ��
Sun HPC ��		
�		MHz �MB L� Cache� �� ����	 ����� ���� ����
IBM SP��T� 
�� MHz� �� ���� ���		 ���	 ��
IBM POWER� Super Chip RS��			 SP
��	 MHz� �� ����� ���		 ��		 ��
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ��			 ��		 ���	
Sun HPC �				
���MHz �MB L� Cache� �	 ����� �	��� ���� ����
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����	 ����� ���� ��
Sun HPC �				
�		MHz �MB L� Cache� �� ����� ����� ���� ����
IBM SP � nodes 
��� MHz POWER�� �� ���	� ��			 �			 ����



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Compaq GS��	 cluster �� ���	� �	��� ��		 ��
Sun HPC �			
���MHz �MB L� Cache� �� �	��� �	��� ���� ����
Cray C�	 
��	 MHz���� � �	��� ����� ��	 ���
SGI Origin �			 
��� MHz� �MB L� Cache� �� �	�� ��			 ��		 ����
DEC ��		 ����	 
��	 MHz� �� �	�� ����	 �	�� ����
HITACHI SR�			�F���
���MHz� � �	��� �	��� ��	 ��
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �� �	��� ����� ���� ��
HP Exemplar V�Class 
��	 MHz� �� �	��� ����� ��� ��
Hewlett�Packard V��		 
��	 MHz� � �	��� ��			 ��	 ����
CRAY T�E��		 
��	 MHz� �� �	��� ��	�	 �	�� ��
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� �	��� ����� ���� ��
IBM SP � nodes 
��� MHz �	�e� �� �	��� ���		 �			 ��
HP N�			 
��	 MHz� � �	��� ��			 ��� ��
Intel Delta 
�	 MHz� ��� �	�� �				 �			 ��
Sun HPC ��		
�		MHz �MB L� Cache� �� �	��� ����� ���� ����
Berkeley NOW�UltraSPARC��
����Mhz��Myricom �		 �	��� ����� ���� ����
Sun HPC ��		
�		MHz �MB L� Cache� �� �	�	� �	��� ���� ����
IBM SP � nodes 
�		 MHz POWER�� �� �	�	� ���		 ��		 ����
NEC SX����� 
��� ns� � �	�	 ���� �		 ��
NEC SX����� 
��� ns� � �	�	 ��	� ��	 ��
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� �� ����� ���		 ���� ���	
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
Sun Fire ��		 
��	MHz��MB L��� � ����� ����	 ��
Thinking Machines CM��		 
�	 MHz� �	�� ��� ����� ����� �	
Sun HPC �			
���MHz �MB L� Cache� �� ����� �	��� ���� �	��
DEC AlphaServer ��		 ����� 
��� MHz� �� ����� ����� �	�� �	
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ����� ����� ���� ��
DEC ��		 ���		 
�		 MHz� �� ���� ����� ��		 ����
Fujitsu VPP�			�� 
����nsec� � ����� �				 ��	 ���
Cray T�� 
��� ns� ��� � ����� ���� ��	 ���
SGI POWER CHALLENGE 
�	 MHz� �	 ��� ��			 ���� ��
Fujitsu VPP�		��E 
���nsec� � ���� ���		 ���	 ���
Fujitsu VPP�		��E 
���nsec� � ���� ���		 ���	 ���
Fujitsu VX��E 
���nsec� � ���� ���		 ���	 ���
HP V��		 
� proc� ��	 MHz� � ���� ��			 �		 ����
HP Exemplar V�Class 
�		 MHz� �� ���	� ����� ��� ����
Sun HPC �				
���MHz �MB L� Cache� �� ���	� �	��� ���� �	��
IBM SP � nodes 
��� MHz POWER� Thin� � ��	� ��			 ��		 ��
HITACHI SR�			�E���
�		MHz� � ��	�� ��			 ��� ���
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �	 ����� ����� ���� �	
SGI Origin �			 
�		 Mhz� �� ����� ����	 ���� ���
Sun HPC ��		
�		MHz �MB L� Cache� �� ����� ����� ���� ���
NEC SX�����R 
��� ns� � ��� ���� ��� ���
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �	 ����� ����� ���� �	
Fujitsu VPP�		�� 
 �nsec� � ��� ���		 ���	 ���
Fujitsu VPP�		�� 
 �nsec� � ��� ���		 ���	 ���
Fujitsu VX�� 
 �nsec� � ��� ���		 ���	 ���
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Sun HPC �			
���MHz �MB L� Cache� �� ����� �	��� ���� ���
Cray C�	 
��	 MHz���� � ���� ����� ��	 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� �� ����� ��			 �			 ��
HP Exemplar V�Class 
��	 MHz� �� ����� ����� ��� ����
Cray SV������ 
�		 MHz� � ����	 ����� ��		 ���
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �� ����� ����� ���� �
Parsytec GC�Power Plus 
�	 MHz� ��� ��	 ����� ��		 ��
SGI Origin �			 
��� MHz� �MB cache� �� ����� ��			 ��		 ���
Sun Ultra HPC �			 ��� MHz 
�MB L� Cache� �	 ���	� ��			 �			 �	�	
Paderborn SCI Cluster�SNI�Scali
�		MHz PII� �� ��� ��			 �			 ����
SGI POWER CHALLENGE 
�� MHz� �	 ��� ��			 ���� ��
HP Exemplar S�Class SPP�UX ��� �� ����� ����	 �	�� ����
DEC ��		 ����	 
��	 MHz� �� ��� ����	 ���	 ����
Thinking Machines CM�� ��� ��� ����� ���� ��
Cray J��� 
�	 ns� ��� �� ����� ����� �		 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� �� ����� ��			 �			 ��
Intel Paragon XPS��� 
�	 MHz� OS�R���� ��� ��� ��			 �			 ��
IBM SP� 
��	 MHz� �� ���� ���		 ���	 �	
HITACHI SR�			��
��	MHz� � ���	 �	��� ��� �
SGI POWER CHALLENGE 
�	 MHz� �� ��� ��			 ��		 ��
Cray J��� 
�	 ns� ��� �� ����� ����� ��	 ���
Hitachi S���		���	 
� ns� � ��� ����	 ��	 �
IBM SP� 
�� MHz� switch of ����� �� ��� ���		 ��		 �	
IBM eServer pSeries ��	 �M�
����GHz POWER��� � ���� ��			 �		 ����
Sun HPC ��		
�		MHz �MB L� Cache� �	 ����� ����� ���� ��	
Sun Ultra HPC �			
��	 MHz �MB L� Cache� �� ����� ����� ���� �
Cray T�E����	 
��� MHz� � ��� ����� ���� �	��
CRAY T�E 
�		 MHz� �� ����� ����� ���� ���
DEC ��		 ����� 
��� MHz� �� ����� ���� ��		 ����
Cray T�� 
��� ns� ��� � ����� ���� ��	 ���
HP Exemplar V�Class 
�		 MHz� �� ��	�� ����� ��� ���
Sun Ultra HPC �				
��	 MHz �MB L� Cache� �� ��	�� ����� ���� �
Intel Delta 
�	 MHz� ��� ��	 ��			 �			 �	
SGI POWER CHALLENGE 
��� MHz� �MB cache� �� ����� ��			 ��		 ���
DEC ��		 ���		 
�		 MHz� �� ���� ����� ���	 ����
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� �� ����� ���		 �	�� ��	
DEC Alphaserver ��		 ����	
��	MHz� �MB cache� �� ����� ���� �	�� �	��
CRAY T�E���		E 
�		 MHz� � ����� ����� ���� ���
Cray J��� 
�	 ns� ��� �� ����� ����� �		 ���
IBM SP� thin�node��SP�sw����MB�node
�� MHz� �� ����� ��			 ��		 ���
Hewlett�Packard N�			 
��	 MHz� � ����� ��			 ��� ���
Cray SV�ex������ �		MHz � ����� ����� ���	 �
Compaq Alphaserver ES�� 
�		�Mhz �MB L�� � ����� ��			 �	�	 ��	
Cray T�D �� 
��	 MHz� �� ��� �	��� ���� ���
Sun Ultra HPC �			 ��� MHz 
�MB L� Cache� �� ����	 ��			 �		 ��	
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� �� ����� ����� ���� ��	
Convex SPP��			
�� procs��		 MHz �� ����� ��			 ���		 ����



November ��� ���� �


Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
SGI POWER CHALLENGE 
��� MHz� � MB cache� �� ����� ��			 ��		 ���
Fujitsu VPP�		�� 
�	nsec� � ��� �	��	 ���	 ���
Sun Fire ��		 
�		MHz��MB L�� � ��	�� ����� ��		 ���
HP Exemplar S�Class SPP�UX ��� �� ��		� ����	 �		 ���
Cray J��	 
�	 ns� ��� �	 ����� ����� ��� ��	
DEC ��		 ����	 
�� proc ��	 MHz� �� ���	� ���� �	�	 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� �	 ����� ��			 �			 ���
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� �� ����� ���		 ��	 ��	
DEC Alphaserver ��		 ����	
��	MHz� �MB cache� �	 ����� ���� ���� ���
SGI POWER CHALLENGE 
��� MHz� � MB cache� �� ����� ��			 ��		 ���
Sun HPC ��		
�		MHz �MB L� Cache� � ����	 ����� ���� ���
IBM SP��T� 
�� MHz� �� ��� ��			 ��		 ���
NEC SX�����R 
��� ns� � ��� ���� ��� ���
NEC SX�����R 
��� ns� � ��� �	�� ��	 ���
NEC SX�����R 
��� ns� � ��� ���� ��� ���
Sun HPC ��		
�		MHz �MB L� Cache� � ����� �	��� ��	 ���
IBM POWER� Super Chip RS��			 SP
��	 MHz� �� ����� ���		 ��		 ���
Cray C�	 
��	 MHz���� � ���� ����� ��	 ���
HP Exemplar V�Class 
��	 MHz� � ����� ����� ��	 ����
Hewlett�Packard V��		 
��	 MHz� � ����	 ��			 �		 ���
IBM SP � node 
��� MHz POWER�� � ���� ��			 �		 ���
Convex SPP���		
�� procs���	 MHz �� ����� ��			 ��		 ���
SGI POWER CHALLENGE 
��� MHz� � MB cache� �	 ����	 ��			 ��		 ���
HP N�			 
��	 MHz� � ����� ��			 ��� ��	
IBM SP � nodes 
��� MHz �	�e� �� ���� ���		 ��		 ��
SGI Origin �			 
��� MHz� �MB cache� �� ���		 ��			 �			 ���
CRAY T�E��		 
��	 MHz� � ����� ����� ���� ���
Intel Delta 
�	 MHz� ��� ��� ��			 ��		 ���
Parsytec GC�Power Plus 
�	 MHz� ��� ��� ��			 ��		 �	
Thinking Machines CM�� 
� MHz� �	�� ��� ����� ��			 ��
IBM SP � nodes 
�		 MHz POWER�� � ���� ���		 ��		 ���
Compaq ES�	�EV�� AlphaServer SC 
��� MHz� � ���	� ���		 �			 ����
DEC AlphaServer ��		 ���		 �� ��	 ���� ���� ���
Meiko CS� �� ��	 ����� ���� ����
NEC SX����� 
��� ns� � ��	 �	�� ��� ���
NEC SX����� 
��� ns� � ��	 �	�� ��� ���
Thinking Machines CM��		 
�	 MHz� �	�� ��	 ���	� ���� �	
SGI POWER CHALLENGE 
��� MHz� �MB cache� �� ����� ��			 ���	 ��	
Sun Fire ��		 
��	MHz��MB L��� � ����� ����	 �
Cray J��� 
�	 ns� ��� �� ����� ����� ��	 ���
SGI POWER CHALLENGE 
�� MHz� �� ��� ��			 ��		 ���
Cray T�� 
��� ns� ��� � ����� ���� ��	 ���
Sun HPC �			
���MHz �MB L� Cache� � ����� �	��� ��	 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� �� ����� ��			 ��		 ���
HP Exemplar V�Class 
�		 MHz� � ����	 ����� ��� ���
Alliant CAMPUS��		 
�	 MHz� ��� ��� ��	�� ���� ���
IBM SP�� �� ��� ��			 �			 �



November ��� ���� �	

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
DEC Alphaserver ��		 ����	
��	MHz� �MB cache� � ����� ���� ��		 ��	
HP V��		 
� proc� ��	 MHz� � ���	 ��			 �		 ��	�
IBM RS��			 ��P���	 
� proc���� MHz�� MB L�� � ���� ��			 ��	 �
IBM RS��			 ��P���	 
��� MHz� �MB L�� � ���� ��			 ��	 �
IBM eServer pSeries ��	 
��� MHz� �MB L�� � ���� ��			 ��	 �
SGI POWER CHALLENGE 
�	 MHz� �� ����	 ��		 ��	 ���
IBM SP � node 
��� MHz POWER� Thin� � ���� ��			 ��	 �
Compaq Digital AlphaServer ��		 
��� MHz� � ���		 ���	� �		 ���
IBM RS��			 ��P���	 
��� MHz� �MB L�� � ���� ��			 �		 �
IBM eServer pSeries ��	 
��� MHz� �MB L�� � ���� ��			 �		 �
IBM RS��			 ��P���	 
� proc���� MHz�� MB L�� � ���� ��			 ��	 �
IBM RS��			 �	���B�	
� proc���� MHz�� MB L�� � ���� ��			 �		 �
SGI POWER CHALLENGE 
��� MHz� � MB cache� �� ����� ��			 ��		 ���
Compaq Digital AlphaServer ��		 
��� MHz� � ����	 ���	� �		 ���
NEC SX�����R 
��� ns� � ��� ���� ��� ���
Sun HPC ��		
�		MHz �MB L� Cache� � ����� ����� ��� ���
Sun HPC ��		
�		MHz �MB L� Cache� � ����� �	��� ��	 ���
SGI POWER CHALLENGE 
�	 MHz� �� ����� ��		 ��	 ���
Cray C�	 
��	 MHz���� � ���� ����� ��	 ���
Sun Ultra HPC �			 ��� MHz 
�MB L� Cache� �� ���	� ��			 �		 ���
SGI POWER CHALLENGE 
�� MHz� �� ����� ��	� ��	 ���
Compaq ES�	�EV�� AlphaServer SC 
��� MHz� � ����� �				 ��	 ����
Cray SV������ 
�		 MHz� � ���	� ����� ���	 ���
HP Exemplar S�Class SPP�UX ��� � ���	� ����	 ��	 ���
Alliant CAMPUS��		 
�	 MHz� ��� ��� ��	�� ���� ���
SGI POWER CHALLENGE 
��� MHz� � MB cache� �� ��	�� ��			 �			 ���
SGI Origin �			 
��� MHz� �MB cache� �� ��	�� ��			 �			 ���
DEC ��		 ����� 
��� MHz� � ��		� ���� ��		 ����
Intel Paragon XPS��� 
�	 MHz� OS�R���� ��� ��	 ��			 �			 ���
Convex SPP���		
�� procs���	 MHz �� ����� ���		 ��		 ���
DEC AlphaServer ��		 ���		 �	 ��� ���	 ��� ��	
Parsytec GC�Power Plus 
�	 MHz� �� ��� ��			 ���� ���
IBM SP� 
��	 MHz� � ���� �				 ���	 ���
Thinking Machines CM�� �� ��� ��	�� �	�� �
Cray J��� 
�	 ns� ��� �� ����� ����� ��	 ���
SGI POWER CHALLENGE 
�	 MHz� �� ����� �			 ��	 ��	
HITACHI SR��	����
��	MHz� �� ���� ����	 ���	 ���
IBM SP� 
�� MHz� switch of ����� �� ��� ���		 ��		 �
SGI POWER CHALLENGE 
�� MHz� �� ��� ��		 ��	 ���
IBM eServer pSeries ��	 �M�
����GHz POWER��� � ���� ��			 �		 ���
Sun HPC �			
���MHz �MB L� Cache� � ����� �	��� ��	 ��	
SGI POWER CHALLENGE 
��� MHz� �MB cache� �� ���	� �				 �			 ���
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� � ����� ����� ��� ��	
DEC ��		 ���		 
�		 MHz� � ���� ���� ���	 ���
CRAY T�E 
�		 MHz� � ����� �	��	 ���� ���
Intel Delta 
�	 MHz� ��� ��� ���		 ��		 �
Alliant CAMPUS��		 
�	 MHz� ��� ��� ����� ���� ���



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
SGI POWER CHALLENGE 
��� MHz� � MB cache� �� ����� ��			 ���	 ���
IBM eServer pSeries ��� ���
���GHz POWER�� � ���� ��			 �		 ���
IBM SP� thin�node��SP�sw����MB�node
�� MHz� �� ����� ��			 ��		 ���
SGI POWER CHALLENGE 
�	 MHz� �� ����� �			 ��	 ���
Hewlett�Packard N�			 
��	 MHz� � ����� ��			 ��� ���
CRAY T�E���		E 
�		 MHz� � ����� ����� ��	 ���
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� � ����� ���		 �		 ��	
Convex SPP��			
�� procs��		 MHz �� ���	� ���		 ��		 ���
Cray SV�ex������ �		MHz � ����� ��	�� �		 ��	
Intel Pentium � 
���� GHz� � ����	 �			 ��	 ��	�
Cray T�D �� 
��	 MHz� �� ��� ����� ���� ���
DEC AlphaServer ��		 ���		 � ��� ���� ��	 ���
SGI POWER CHALLENGE 
�� MHz� �� ���	� �			 ��	 ���
Sun Ultra �	 
��	MHz��MB L�� � ��	�	 �	��� ��� ���
IBM SP��T� 
�� MHz� �� ��	 ��			 ��		 ���
IBM eServer pSeries ��� ���
���GHz POWER�� � ���� ��			 �		 ���
Cray C�	 
��	 MHz���� � ���� ����� ��	 ���
HP Exemplar V�Class 
��	 MHz� � ����	 ����� �		 ����
Alliant CAMPUS��		 
�	 MHz� ��	 ��� ��			 ���	 ���
NEC SX�����R 
��� ns� � ��� ���	 ��� ���
NEC SX�����R 
��� ns� � ��� �	�� ��� ���
Sun HPC ��		
�		MHz �MB L� Cache� � ����� ����� ��� ���
Sun HPC ��		
�		MHz �MB L� Cache� � ����� �	��� ��	 ���
Sun HPC ��	 
�		 MHz� � ����� �	��� ��	 ���
IBM POWER� Super Chip RS��			 SP
��	 MHz� � ����� ��		 ��		 ���
SGI POWER CHALLENGE 
�� MHz� �� ����� �			 ��	 ���
Convex SPP���		
�� procs���	 MHz �� ����	 ��			 ��		 ���
SGI POWER CHALLENGE 
�	 MHz� �	 ����	 �			 �		 ���
Meiko CS� �� ��� ����� ���� ���
Parsytec GC�Power Plus 
�	 MHz� �� ��� ��			 ��		 ���
Convex SPP���		
�� procs���	 MHz �� ����	 ���		 ��		 ���
HP N�			 
��	 MHz� � ����� ��			 ��� ���
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� � ����� ����� ��� ��	
SGI Origin �			 
��� MHz� �MB cache� � ����� �				 �			 ���
CRAY T�E��		 
��	 MHz� � ����	 ��	�	 ��	 ���
Intel iPSC���	 
�	 MHz� ��� ��� ��			 ��		 ��
Cray J�	� 
�	 ns� ��� � ����� ����� ��	 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� � ����� �				 ��		 ���
NEC SX����� 
��� ns� � ��� �	�� ��� ���
HP Exemplar V�Class 
�		 MHz� � ����� ����� ��� ���
Sun Fire ��		 
��	MHz��MB L��� � ����� ����	 �
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� � ����� ���		 �		 ��	
Cray T�� 
��� ns� ��� � ����� ���� ��	 ���
Sun HPC �			
���MHz �MB L� Cache� � ����� �	��� ��	 ���
DEC AlphaServer ��		 ���		 � ��� ���	 ��	 ���
DEC AlphaServer ��		 ���		 � ��� ���	 ��	 ���
IBM SP�� �� ��� ��			 �			 �



November ��� ���� ��

Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
Thinking Machines CM��		 
�	 MHz� ��� ��� ����� ���� �
SGI POWER CHALLENGE 
�� MHz� �	 ����� �			 ��	 ��	
IBM RS��			 ��P���	 
� proc���� MHz�� MB L�� � ���� ��			 �		 �
IBM RS��			 ��P���	 
��� MHz� �MB L�� � ���� ��			 �		 �
IBM eServer pSeries ��	 
��� MHz� �MB L�� � ���� ��			 �		 �
SGI POWER CHALLENGE 
�	 MHz� � ����� ��		 ��	 ���
Alliant CAMPUS��		 
�	 MHz� �� ��� ��	�	 ���� ���
Intel iPSC���	 
�	 MHz� ��	 ��� ��			 ��		 ���
Fujitsu AP�			 ��� ��� ���		 ��		 ���
IBM RS��			 ��P���	 
� proc���� MHz�� MB L�� � ���� ��			 �		 �
IBM RS��			 �	���B�	
� proc���� MHz�� MB L�� � ���� ��			 ��	 �
IBM RS��			 ��P���	 
��� MHz� �MB L�� � ���� ��			 ��	 �
IBM eServer pSeries ��	 
��� MHz� �MB L�� � ���� ��			 ��	 �
Sun Ultra HPC �			 ��� MHz 
�MB L� Cache� � ����� ��			 �		 ���
HP Exemplar S�Class SPP�UX ��� � ����� ����	 ��	 ���
Sun Ultra HPC ��	 
�		 MHz� � ��	� �	��� ��� ���
Cray SV������ 
�		 MHz� � ��	�� ��	�� �		 ���
Convex SPP���		
�� procs���	 MHz �� ��	�� ��			 ��		 ���
DEC ��		 ���		 
�		 MHz� � ��	�� ���� ���	 ���
Intel Paragon XPS��� 
�	 MHz� OS�R���� �� ��	 �			 �			 ���
SGI POWER CHALLENGE 
�� MHz� � ����� ��		 ��	 ���
Thinking Machines CM�� �� ��� ���� �	�� �
Intel iPSC���	 
�	 MHz� �� ��� ��			 �			 ���
nCUBE � 
�	 MHz� �	�� ��� ����� ���� ���
CRAY T�E 
�		 MHz� � ���	� ���� ��� ���
IBM SP� 
�� MHz� switch of ����� � ��� ��		 ��		 ���
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� � ����� ����� ��� ��	
IBM SP� thin�node��SP�sw����MB�node
�� MHz� � ����� ��			 ��		 ���
Intel Delta 
�	 MHz� �� ��� �			 ��		 ���
SGI POWER CHALLENGE 
�	 MHz� � ����	 �			 ��� ���
CRAY T�E���		E 
�		 MHz� � ����� ��	�	 ��� ���
Cray SV�ex������ �		MHz � ����� ���� ��	 ��	
Alliant CAMPUS��		 
�	 MHz� �� ��� ��	�� ���� ���
MasPar MP����� 
�	ns� ����� ��� ����� ���	 ���
Sun Ultra HPC �			 ��	 MHz 
�MB L� Cache� � ����	 ���		 �		 ��	
Sun Ultra �	 
��	MHz��MB L�� � ����	 �	��� ��� ���
DEC ��		 ���		 
�		 MHz� � ����� ���� �		 ���
Sun Fire ��		 
�		MHz��MB L�� � ���	� ����� �		 ���
IBM SP��T� 
�� MHz� � ��� �			 ���	 ���
Meiko CS� �� ��� �	��	 ���� ���
NEC SX�����R 
��� ns� � ��� �	�� ��	 ���
Parsytec GC�Power Plus 
�	 MHz� �� ��� ��			 ��		 ���
Convex SPP���		
� procs���	 MHz � ����� ��			 ��	 ���
Sun HPC ��	 
�		 MHz� � ����� �	��� ��	 ���
SGI POWER CHALLENGE 
�� MHz� � ����	 �			 ��� ���
Intel iPSC���	 
�	 MHz� �� ��� �			 ��		 ���
Intel iPSC���	 
�	 MHz� �� ��� �			 ��		 ���
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Computer Number of Rmax Nmax N��� Rpeak


Full Precision� Processors G
op�s order order G
op�s
SGI Origin �			 
��� MHz� �MB cache� � ����� �				 �			 ���
CRAY T�E��		 
��	 MHz� � ����� ���� ��� ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� � ���	� �				 �			 ���
Meiko Computing Surface 
�	 MHz� �� ��� ��		 ��		 ���
NEC SX����� 
��� ns� � ��� ���� ��� ���
SGI CHALLENGE 
���ns� �� ����� �			 �			 ���
Sun Fire ��		 
��	MHz��MB L��� � ����	 ����	 ���
SGI CHALLENGE 
���ns� �� ����� �			 �			 ���
DEC AlphaServer ��		 ����	 � ��� �	�� �		 ��	
Fujitsu AP�			 ��� ��� ��			 ��		 ���
IBM SP�� �� ��� ��			 ��		 �
Thinking Machines CM��		 
�	 MHz� ��� ��� �	��� �	�� ���
SGI CHALLENGE 
���ns� �� ����� �			 �			 ���
SGI POWER CHALLENGE 
�	 MHz� � ����� �			 ��	 ���
Alliant CAMPUS��		 
�	 MHz� �� ��� �		�� �	�� ���
Sun Ultra HPC ��	 
�		 MHz� � ��	� �	��� ��� ���
SGI POWER CHALLENGE 
�� MHz� � ��	�� ��			 �			 ���
Cray SV������ 
�		 MHz� � ��	�� ���� ��	 ���
Convex SPP���		
� procs���	 MHz � ��	�� ��			 ��	 ���
SGI CHALLENGE�Onyx 
���ns� �� ��	�� �			 �			 ���
Sun HPC � 
�		 MHz� � ��	� ��	� ��� ���
Convex SPP��			
� procs��		 MHz � ��		� ��			 ��	 ���
SGI POWER CHALLENGE 
�� MHz� � ���� �			 ��	 ���
Intel iPSC���	 
�	 MHz� �� ��� �			 �			 ���
Thinking Machines CM�� �� ��� ���� �		� �
nCUBE � 
�	 MHz� ��� ���� ���		 ���	 ���
HITACHI SR��	���
��	MHz� � ���� ���	 ��		 ���
IBM PVS 
�	MHz� �� ���� �			 ���	 ���
Intel Delta 
�	 MHz� �� �� �			 �			 ���
CRAY T�E 
�		 MHz� � 	���� ���	 ��� ���
SGI CHALLENGE�Onyx 
���ns� �	 ���� �			 �			 ���
Meiko Computing Surface 
�	 MHz� �� ���� �			 �			 ���
Meiko CS� � �� �	�� �	�� ���
SGI CHALLENGE�Onyx 
���ns� �� ���� �			 �			 ����
Sun Ultra �	 
��	MHz��MB L�� � ���� �	��� ��� ��
NEC SX����LR 
��� ns� � ��� ��	� ��� 	��
Sun HPC ��	 
�		 MHz� � 	���� �	��� ��	 	��
SGI CHALLENGE�Onyx 
���ns� �� ��	� �			 �			 ���
SGI Origin �			 
��� MHz� �MB cache� � ���� �				 �		 ���
IBM RS��			 Cluster 
PARC� 
���� MHz� � ���� �				 ��		 ��	
Parsytec GC�Power Plus 
�	 MHz� �� ��� ��		 ��		 ���
NEC SX����L 
��� ns� � ��� �	�� ��� ���
Intel iPSC���	 
�	 MHz� �� ��� �			 ��		 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� � ���� �				 �		 ���
SGI CHALLENGE�Onyx 
���ns� �� ���� �			 �			 ��	�
SGI POWER CHALLENGE 
�	 MHz� � ��	� �			 ��	 ���
Fujitsu AP�			 ��� ���� ���		 ��		 ���
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SGI CHALLENGE�Onyx 
���ns� �� ���� �			 �			 ��
IBM RS��			 Cluster 
PARC� 
�	 MHz� � ���	 ��		 ��		 ��
Sun Ultra HPC ��	 
�		 MHz� � ��� �	��� ��� ��
Alliant CAMPUS��		 
�	 MHz� �� ��	� �			 ���� ���
SGI POWER CHALLENGE 
�� MHz� � ��	� �			 ��	 ��
Sun HPC � 
�		 MHz� � ��	 ��	� ��� ��
Intel iPSC���	 
�	 MHz� �� ��� �			 �			 ���
nCUBE � 
�	 MHz� ��� ���� �	��� ��	� ���
MasPar MP����� 
�	ns� ����� ���� ����� ���	 ���
SGI CHALLENGE�Onyx 
���ns� �	 ���� �			 �			 ���
Intel Delta 
�	 MHz� �� ��� �			 �			 ���
Meiko Computing Surface 
�	 MHz� �� ���� �			 �			 ���
MasPar MP�� 
�	 ns� ����� ��� ��	� ���	 ���
IBM RS��			 Cluster 
PARC� 
�	 MHz� � ��	� �			 ��		 ��
ALR Revolution Quad � 
� Pentium �		 MHz� � ��	� ���	 ��	 ��
MasPar MP���	� 
�	ns� �	�� ���� ���� ��� ��	
IBM RS��			 Cluster 
PARC� 
���� MHz� � ��� ��		 ��	 ��	
Intel iPSC���	 
�	 MHz� �� ��� ��		 ��		 ���
SGI Origin �			 
��� MHz� �MB cache� � ���� �				 �		 ���
SGI POWER CHALLENGE 
��� MHz� �MB cache� � ���� �				 �		 ���
SGI POWER CHALLENGE 
�	 MHz� � ���� �			 �		 ���
IBM RS��			 Cluster 
PARC� 
�	 MHz� � ���� ��		 �			 ��
Fujitsu AP�			 �� ���� �				 ��� ���
SGI POWER CHALLENGE 
�� MHz� � ���� �			 �		 ��
nCUBE � 
�	 MHz� ��� ���� ���� �	�	 ���
HITACHI SR��	���
��	MHz� � ���� ���	 ��	 ��
Meiko Computing Surface 
�	 MHz� � ���� ��		 ��	 ���
Parsytec FT��		 
�	 MHz� �		 ���� ���� ��� ��
Intel Delta 
�	 MHz� � ��� �			 �			 ���
Intel iPSC���	 
�	 MHz� � ��� �			 ��	 ���
Meiko Computing Surface 
�	 MHz� � ���� ��		 �		 ���
nCUBE � 
�	 MHz� �� ���� ���� �	� ���
Intel Delta 
�	 MHz� � ��� �			 �		 ���
MasPar MP���	� 
�	ns� �	�� ���� ���� ��	 ����
Intel iPSC���	 
�	 MHz� � ��	 ���	 ��	 ���
IBM RS��			 
���� MHz� � �	�� �			 ����
MasPar MP���	� 
�	ns� �	�� �	�� ���� ��� ���
Meiko Computing Surface 
�	 MHz� � �	�� ���	 ��	 �	�
Thinking Machines CM�� � �	�� ���� ��� ����
nCUBE � 
�	 MHz� �� �	�� ���� ��� �	��
Intel Delta 
�	 MHz� � �	� ��		 �		 �	�
Intel iPSC���	 
�	 MHz� � �	�� ��		 �		 �	�
nCUBE � 
�	 MHz� �� �	�� ���	 ��� �	��
Meiko Computing Surface 
�	 MHz� � �	�� ���	 �	�
MasPar MP���	� 
�	ns� �	�� �	�� ���� ��	 �	��
Intel iPSC���	 
�	 MHz� � �	�� ��	 �	�	
nCUBE � 
�	 MHz� � �	��� ���	 ��� �	��
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nCUBE � 
�	 MHz� � �		�	 ���	 ��� �		��
nCUBE � 
�	 MHz� � �		�	 ���	 �� �		��
nCUBE � 
�	 MHz� � �		�	 ���	 �� �		��

Thinking Machines CM��		 
half precision� �	�� ���� ����� ����� �	
Thinking Machines CM�� 
half precision� �	�� �	�� ����	 ��			 ��
IBM GF���� 
half precision� 
���� ns� �		 ��� ��		 �	�	 ���
Fujitsu AP�			 
half precision� ��� ���� �				 ���� ���

� The Numerical Wind Tunnel is not a commercial product� it is a computer of the National Aerospace
Laboratory in Japan and is based on the Fujitsu vector processor board�

The CP�PACS 
Computational Physics by Parallel Array Computer System� is not a commercial product�
it is a computer of the University of Tsukuba� Japan� Hitachi modi�ed several points in their SR���	�
computer� The processor� manufactured by Hitachi� is a custom superscalar processor� It is based on the
PA�RISC Architecture enhanced with a PVP�SW 
pseudo vector processor based on slide window registers�
scheme�
�� The IBM GF�� is an experimental research computer and not a commercial product�
��� Indicates Strassen Algorithm was used in computing the solution� Note the �achieved rate� is large
than the �peak rate� for the computer� The rate of execution for this problem is based on the the number
of 
oating point operations divided by the time to solve the problem� The 
oating point operation count�
���n� � O
n��� is based on a conventional Gaussian Elimination implementation� Strassen�s Algorithm
reduced the number of operations actually performed� The results obtained using Strassen Algorithm are as
accurate as that from Gaussian Elimination�
���� The Earth Simulator is not a commercial product� it is a computer of the Earth Simulator Center�
the arm of the Japan Marine Science and Technology Center� It is based on vector processors that are
manufactured by NEC�
The columns in Table � are de�ned as follows�

Rmax the performance in G
op�s for the largest problem run on a machine�
Nmax the size of the largest problem run on a machine�
N��� the size where half the Rmax execution rate is achieved�
Rpeak the theoretical peak performance in G
op�s for the machine�
In addition� the number of processors and the cycle time is listed� Full or half precision re
ects the

computation was computed using �� or ���bit 
oating point arithmetic respectively�
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