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" Basic numerical computation

#$ % &' ( #) *,+ (- . / . & #0 1 .32 0 % ( & % -!4 . $ 52 &' + - % - .32 0

"

M emory  manag ement

#$ % &' ( #) 6 %7 % ' 4 . & . - .7 # - 8' # 7 1:9
6 %7 % ; <= # 5-

" S pecJ V M 9 8 , S ciM ark and  J k ernelM ark  
of f icial b ench mark s

" M easure in ex ecution time and  
memory  usag e

Java and C Performance Comparison  
on Pal m O S  PD A  device
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Motivation

" Java is widely adopted in embedded 
system to develop var iou s applic ations

# PDA, wireless phone, and game console

$ Java is easy to learn and powerful

# R ich set  of  lib rary

# Plat f orm independent  

# E asy  int egrat ion
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Motivation cont.

" Popular JVM for PDA or Wireless device

# Sun Microsystems J2ME (KVM)

$ %& ' % () * +, '- .0/ 1 - ( 2 3 45687 9�:

; IBM J9 VM

; H P C h a i VM

; i P A Q  P e r s o n a l Ja v a (Je o d a )

< C uses Cy g w i n  w i t h  P R C- T O O L  o r  
Co d eW a r r i o r  f o r  P D A  a p p l i c a t i o n  d ev el o p m en t
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Related works

"

Sosnoski

#$ % #& % Java and C/C++ 
p e r f o r m anc e  c o m p ar i s o n and anal y s i s

' Java object allocation wastes memory 
sp ace and  tak es too long

' B u t imp rovement can be mad e by u sing  
p rimitive typ es instead  of  Java object

' U se array instead  of  java. u til. V ector

' A void  creating  new object in larg e sof tware
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Related works cont.

" Moreira et  al .  #$ % n u m eric al  c om p u t at ion

& Multidimensional matrix addition and 
multip lic ation

& J av a A rray  inc urs ov erh ead of  runtime 
c h ec k ing .  

& J av a multidimensional array  is array  of  
array s ( slow er indexing )

& J av a outp erf orms C  if  J av a array  runtime 
c h ec k ing  is disab led
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Questions to be answered by end 
of  th is p roj ec t

" Which language has better performance 
on P alm O S  P D A  d ev ice,  J av a or C ?

" I f C  is better,  how  bad  is J av a’ s 
performance on P D A ?  I s it acceptable 
performance?

" What improv ements can be mad e to 
J av a to run better on P D A ?
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Development Environment

" S ony C lie ( P alm O S  D ev ice)

" 33MHz

# 1 6 MB  R A M

$ Java Development IDE

# J a v a  w i r e l e s s  t o o l k i t

# C o d e W a r r i o r
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Results and Analysis
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L o o p ing

Double Loop Test
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Ar r ay C o p y

Array Copy Test
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H ash ing

Hashing Test
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S tr ing  c o nc atenatio n

String Contenation Test
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F ac to r ial

Java Factorial Test
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C o nc lusio n

� Java performance can be improved by 
fine t u ne Java prog ram s u ch  as :

� Avoid recursion

� Avoid h a ving  a rra y  a ccess w it h in nest ed 
l oop s

� U se ob j ect  p ool ing ,  a void crea t e new  
ob j ect ,  t h us a void g a rb a g e col l ect ,  
esp ecia l l y  w it h in l oop s

� T ry  use J a va ’ s b uil d in m et h ods,  a void re-
w rit ing  y our ow n rout ines
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Conclusion cont.

" Java has a rich set of APIs for fast 
d evel op m en t

# D efin itel y  w orth to u se on  PD A d evice 
softw are d evel op m en t
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Future works

# L ook  in to Java’ s IO  an d  n etw ork  
p erform an ce on  PD A d evices
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S ourc e c od e

T he p roj ect sou rce cod e can  b e fou n d  at:

http : / / w w w .cs.col u m b ia.ed u / ~ z x in / cs4 9 9
5 - 2 / fin al / p roj ect
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