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7K 6NHOHWR SODVP 3, FRGH7K 6NHOHWR SODVP 3, FRGH

z Electrostatic code - move only electrons
z The physical problem is a plasma beam 

instability
z Quadratic spline functions for 

interpolation
z It is a good testbed for parallel 

computing
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zz Two main Java classes: Two main Java classes: ““plasmaplasma””
and and ““fieldfield”” which are based on which are based on 
““PICSimulatorPICSimulator””..

zz The The ““PICSimulatorPICSimulator”” class defines class defines 
some basic parameters.some basic parameters.



3HUIRUPDQF ([SHULPHQWV3HUIRUPDQF ([SHULPHQWV

1. Codes: 2D and 3D plasma PIC codes.
2. Computers:
z Sun E6500: 30*336MHz Ultra Sparc 2 

processors with shared memory, Solaris 2.6. 
Sun JDK 1.3, Sun Fortran F90 2.0., Sun MPI 
2.0

z Linux cluster: 16*900MHz Pentium III 
processor, RedHat 6.2, Sun JDK 1.4, Gnu 
Fortran 77, MPICH1.2, 100Mb/s switch.

3.Java interface to MPI: MPJ RI (mpiJava1.2.)
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5XQWLP R PDL SDUW R WK5XQWLP R PDL SDUW R WK

� 3, FRGH R 6X (����� 3, FRGH R 6X (����

JavaFortranNo. of
proc Field timeParticle timeField timeParticle time

13.74243.335.5939.3116
20.13451.703.9469.458
28.47893.184.80136.494
47.331800.937.73272.332
69.063780.6815.60549.861



5XQWLP R PDL SDUW R WK5XQWLP R PDL SDUW R WK

� 3, FRGH R WK 3 FOXVWHU� 3, FRGH R WK 3 FOXVWHU

JavaFortranNo. of
proc Field timeParticle timeField timeParticle time

8.6489.414.2843.2016

9.89158.184.0668.558

11.64305.874.57123.194

15.03592.218.71239.362

20.101194.9215.05488.261



5XQWLP R PDL SDUW R WK5XQWLP R PDL SDUW R WK

� 3, FRGH R 6X (����� 3, FRGH R 6X (����

JavaFortranNo. of
proc Field timeParticle timeField timeParticle time

51.67368.0817.5341.0216
73.89663.6814.0683.328
69.921275.1515.34154.024

116.182567.1435.06353.822
126.895222.1227.83794.101



5XQWLP R PDL SDUW R WK5XQWLP R PDL SDUW R WK
� 3, FRGH R WK 3 FOXVWHU� 3, FRGH R WK 3 FOXVWHU

JavaFortranNo. of
proc Field timeParticle timeField timeParticle time

21.3887.4015.3640.3216

25.57168.0114.9574.628

28.48322.0915.28134.774

33.73627.1617.49264.562

40.231298.9320.57526.641



&RQFOXVLRQ DQ IXWXU ZRUN&RQFOXVLRQ DQ IXWXU ZRUN

z 2D and 3D PIC codes successfully ported to 
Java - http://http://perunperun..hscshscs..wminwmin.ac..ac.ukuk

z This first (naïve) port delivers relatively low 
performance - 15% of Fortran on Sun E6500 
and 45% of Fortran on our Linux cluster.

z Optimizations using pu re Java
z Mixed Java/Fortran code
z Comparisons with multithreading
z Porting to a Grid environment


