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FORTRAN

C++

Java

Client Hotspot JIT

Server Hotspot JIT

No JIT

N/A

6.26

4.95

4.59

163.00

2.020

0.611

0.827

0.732

8.910

0.820

0.800

0.897

0.921

5.830

Deployment
1024-Point FFT:

Variant A
(ms)

1024-Point FFT:
Variant B

(ms)

1-Million-Point
Quick Sort:
Variant B

(s)
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Deployment

Data Mining
Benchmark

(relative speed)

Electromagnetic
Benchmark

(relative speed)

FORTRAN

Java with improved array
package and inlining

Java with inlining

Java with improved array
package

“Plain” Java

120

–

–

109.2

25.8

139.5

75.8

45.6

0.7

1.2
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Vector

Object [ ]

Double[ ]

double[ ]

1,120

610

535

330

290

260

260

210

20

N/A

N/A

24

Implementation
Execution Time

without JIT
(ms)

Execution Time
with Client
Hotspot JIT

(ms)

Execution Time,
C++
(ms)

Original Code Unrolled Code (4 )

a. Vector implementation

c. Array implementation

List data = new Vector(1000000);

...

final int n = data.size( );

double tot = 0;

for (int i = 0; i < n; ++i) {

tot+=((Double)data.get(i)).doubleValue();

}

double[ ] data = new double[1000000];

…

final int n = data.length;

double tot = 0;

for (int i = 0; i < n; ++i) {

tot += data[i];

}

b.

d. Array implementation

Vector implementation

List data = new Vector( );

...

final int n = data.size( );

double tot = 0;

for(int i = 0; i < n; i += 4) {

tot+=((Double)data.get(i)).doubleValue( )

+ ((Double)data.get(i+1)).doubleValue( )

+ ((Double)data.get(i+2)).doubleValue( )

+ ((Double)data.get(i+3)).doubleValue( );

}

double[ ] data = new double[1000000];

...

final int n = data.length;

double tot = 0;

for(int i = 0; i < n; i += 4) {

tot += data[i] + data[i+1] + data[i+2]

+ data[i+3];

}
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Vector, original,

Vector, 4 unrolled,

Vector, 10 unrolled,

double[], original,

double[], 4 unrolled,

double[], 10 unrolled,

a

b

b

c

d

d

1,120

910

850

330

200

130

290

165

130

210

100

49

20

14

13

24

15

13

Implementation
Execution Time

without JIT
(ms)

Execution Time
with Client
Hotspot JIT

(ms)

Execution Time,
C++
(ms)

Note: and refer to Table 4.a, b, c, d

Original Code Constant Loop-Limit Code

e. Original code

List data = new Vector(1000000);

...

double tot = 0;

for (int i = 0; i < data.size( ) ; ++i) {

tot+=((Double)data.get(i)).doubleValue();

}

f. Constant loop-limit code

List data = new Vector(1000000);

...

final int n = data.size( );

double tot = 0;

for (int i = 0; i < n; ++i) {

tot+=((Double)data.get(i)).doubleValue( );

}

Note: The notation ( ) continues from Table 4.e, f
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Java Source Code Java Byte Code (JDK 1.3)

public class test {

private int value;

public final int getValue( ) {return value;}

public final void run( ) {

final int a = value;

final int b = getValue( );

}

}

...

Method void run( )

0 aload_0 // get object reference

1 getField #2 // value

4 istore_1 // a =

5 aload_0 // get object reference

6 invokevirtual #3 // getValue( )

9 istore_2 // b =

10 return

Vector, size() in limit,

Vector, constant limit,

double[], 10 unrolled,
length operator in limit,

e

f

e

double[], 10 unrolled,
constant limit, f

1,530

1,120

140

130

320

290

49

49

20

N/A

N/A

13

Implementation
Execution Time

without JIT
(ms)

Execution Time
with Client
Hotspot JIT

(ms)

Execution Time,
C++
(ms)

Note: and refer to Table 6.e f

Vector, 10 unrolled, constant
limit, direct data access

Vector, 10 unrolled, constant
limit, accessor function

925

1,000

130

145

20

20

Implementation
Execution Time

without JIT
(ms)

Execution Time
with Client
Hotspot JIT

(ms)

Execution Time,
C++
(ms)
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Read (80 M raw bytes)

Read (10 M doubles)

Write (80 M raw bytes)

Write (10 M doubles)

3.6

505

4.9

505

5.1

480

4.6

490

4.0

4.0

3.0

3.0

Implementation
Execution Time

without JIT
(s)

Execution Time
with Client
Hotspot JIT

(s)

Execution Time,
C++
(s)
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Socket read: 1,048,576 bytes
as raw bytes

Socket read: 1,048,576 bytes
as doubles

0.120

32.0

0.125

29.3

0.125

0.125

Implementation
Execution Time

without JIT
(s)

Execution Time
with Client
Hotspot JIT

(s)

Execution Time,
C++
(s)
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Benchmark

Intel Pentium III (450 MHz),
ATI RAGE Pro™

AMD K6-II (500 MHz),
NVIDIA TNT2 Ultra

AMD K7 (700 MHz),
NV GeForce 256 Ultra

Intel III (700 MHz),
NV GeForce 256 Ultra

Intel III (700 MHz),
NV GeForce II MX

Dual Intel III (750 MHz),
NV GeForce 256 Ultra

Dual Intel III (750 MHz),
Diamond Fire GL1

Sun Ultra 60 (dual 450-MHz
UltraSPARC ), Creator 3D

R

R

IDIA

Pentium
IDIA

Pentium
IDIA

Pentium
IDIA

Pentium

Approx.
Cost

without
Monitor,

2000
($)

Trans-
form-

Points1
(fps)

Trans-
form-

Points2
(fps)

Trans-
form-

Points3
(fps)

Spheres
(fps)

3DMark
2000
(unit-
less)

b

600600 2.60 7.94 10.80 4.30

700700 2.00 12.07 40.37 8.23 1,309

1,000 5.25 26.60 91.20 33.00 4,541

1,300 5.52 27.90 104.50 36.40 4,978

1,200 5.77 27.00 106.60 41.10 4,657

3,300 5.33 22.30 84.20 37.70 3,681

4,000 5.71 26.80 45.60 20.60

15,000 <1c 13.40 34.00 11.20 –

–

–

a

b www.madonion.com

c

All WinTel platforms used JDK 1.3 and J3D 1.1.3. The Sun platform used JDK 1.3 beta and
J3D 1.2. In all cases, larger numbers indicate higher performance.

This non-Java benchmark program may be obtained from . It requires
Windows 98 or 2000. It will not run on Windows NT or Solaris platforms. Also, the ATI
RAGE Pro and Diamond Fire GL1 video accelerator cards delivered inadequate performance or
had insufficient memory to support the benchmark.

The benchmark program ran so slowly on the Sun platform that the test could not be completed
in a reasonable time. In all other cases, the test involved 50,000 data points, but a test with
10,000 points on the Sun ran at 0.026 fps.

R
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Test JOVE™
Interpre-

tation
Client Hotspot

JIT
C++

150 ms 1,530 ms 320 ms 24 ms

5.12 ms 130 ms 49 ms 13 ms

6.6 fps 1.25 fps 5.25 fps N/A

N/A

N/A

N/A

21.5 fps 6.90 fps 26.60 fps

96.8 fps 85.80 fps 91.20 fps

32.0 fps 24.20 fps 33.00 fps

Summing 1,000,000 doubles,
worst code,

Summing 1,000,000 doubles,
best code,

TransformPoints1

TransformPoints2

TransformPoints3

Spheres

e

d

Note: and refer to Tables 4 and 6, respectively.d e
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