Performance and Scalability of the

NAS Parallel Benchmarks in Java

Michael Frumkin , Matthew Schultz

Haoqiang Jin, Jerry Yan

NASA Advanced Supercomputing Division

NASA Ames Research Center

{ frumkin , hjin , yan }@ nas . nasa . gov

serial serial

10

SGI Origin 2000

(250 MHz, 32 procs , 8 GB), Java 1.1.8

11

Sun E - 10000

(333 MHz, 16 proc, 8 GB), Java 1.1.3

12

PIII vs. Apple - Xserv (G4), Java1.3.0

13

Performance and Scalability Summary

14

J/F Performance Ratio

15

NPB vs.Java Grande Benchmarks

www. epcc .ed.ac. uk /computing/research_activities/java_ grande

www. epcc .ed.ac. uk /computing/research_activities/java_ grande

35% 1 - 19

NPB3.0 - jav

- - 1 - 2

JG Benchmarks

Speedup

J/F ratio

16

GrandeLU Benchmark

17

Java Performance Issues

¯ Array access overhead (boundar y checking)

¯ Data overhead (moving more data around)

¯ Instructions overhead (J/F instructions ~ 10)

¯ Array access overhead (boundar y checking)

¯ Data overhead (moving more data around)

¯ Instructions overhead (J/F instructions ~ 10)

18

Conclusions

¯ Compile once ˘ run everywhere

¯ Acceptable performance

¯ Expressive language

¯ Build - in multithreading

¯ FORTRAN - >Java translation is simple

¯ Compile once ˘ run everywhere

¯ Acceptable performance

¯ Expressive language

¯ Build - in multithreading

¯ FORTRAN - >Java translation is simple

¯ Median J/F performance is 5 - 6

¯ Scalability is 35% on 10 - 30 processors

¯ Median J/F performance is 5 - 6

¯ Scalability is 35% on 10 - 30 processors

VS.