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FPGA is expected to be a hardware acceleration platform for CFD, because of its flexibility at hardware level.
Although FPGA is a versatile hardware accelerator, it has some resource restrictions that requires consideration
in system (board) design. This paper focuses on FPGA’s logic and I/O resource restrictions in our FPGA CFD

implementation.
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Tab. 1: MUSCL #:D 3B 1) 5 idE A%

Order | Limiter function Add Mult Div
No limiter 10 5 6

van Leer 12 4 7

2nd van Alabada 13 5 6
Min-mod 9 4 6
Superbee 9 4 6
Average 11 4 6

No limiter 10 8 5

3rd Min-mod 16 14 9
Hemker-Koren 17 12 7
Average 14 11 7
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Tab. 2: SFEEHEARD MR - BI/ERIE
Add Mult Mult Div
DSP block %L %L i L
VirtexII Pro-6

Slices 968 1379 738 3689

DSPs 0 0 16 0

Frequency | 227.58 145.79 150.63 135.48
Virtex4-11

Slices 961 1379 566 3691

DSPs 0 0 17 0

Frequency | 318.17 210.04 396.83 231.00
Virtex5-2

Slices 340 693 169 1535

DSPs 0 0 11 0

Frequency | 384.32 271.89 436.30 309.89
Virtex6-2

Slices 310 663 132 12

40 DSPs 0 0 11 0

Frequency | 455.58 238.89 437.83 377.93
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Tab. 3: FPGA RICFEEn g iibidet v 4
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VirtexII Pro-6
2VP70* 2VP100*
2nd | 10 (40) | 15 (60)
3rd 9 (45) | 13 (65)
Virtex4-11
4VLX100 4VLX200 4VSX35* 4VSX55* 4VFX60* 4VFX140%*
2nd 7 (28) | 12 (48) 2 (8) 3 (12) 4 (16) | 10 (40)
3rd 5 (25) | 10 (50) 2 (10) 3 (15) 3 (15) 5 (25)
Virtex5-2
5VLX110T | 5VLX330T | 5VLX110T* | 5VLX330T* 5VSX95T* 5VSX240T*
2nd 5 (20) | 17 (68) 5 (20) | 17 (68) 6 (24) | 15 (60)
3rd 4 (20) | 14 (70) 2 (10) 8 (40) 5 (25) | 14 (70)
Virtex6-2
6VLX240T 6VLX760 6VLX240T* 6VLXT760* 6VSX315T* | 6VSX475T*
2nd | 14 (56) | 46 (184) | 18 (72) | 59 (236) | 24 (96) | 37 (148)
3rd 11 (55) | 37 (185) | 17 (85) | 39 (195) | 23 (115) | 35 (175)
V1) Ay K
W 2) F v FRIFICH 12, DSP 70y 7 (i
Tab. 4: % 375 51t L7 €= 7 HEfi (GFLOPS)
VirtexII Pro-6
2VPT70 2VP100
2nd 5.42 8.13
3rd 6.10 8.81
Virtex4-11
4VLX100 4VLX200 4VSX35 4VSX55 4VEFX60 4VFX140
2nd 5.88 10.08 1.85 2.77 3.70 9.24
3rd 5.25 10.50 2.31 3.47 3.47 5.78
Virtex5-2
5VLX110T | 5VLX330T 5VSX95T 5VSX240T | 5VLX110T* | 5VLX330T*
2nd 5.44 18.49 7.44 18.59 6.20 21.07
3rd 5.44 19.03 7.75 21.69 3.10 12.40
Virtex6-2
6VLX240T 6VLXT760 | 6VSX315T* | 6VSX475T* | 6VLX240T* 6VLXT760*
2nd 13.32 43.77 36.28 55.93 27.21 89.19
3rd 13.08 44.01 43.46 66.14 32.12 73.70
4 Copyright (© 2009 by JSFM



Tab. 5: 2—%#1/0 © &, DRAM 7 ¥ %L FPGA
[HEfE 7 v 2V

Maximum | DRAM | DRAM | DRAM
User I/O None 1ch 2ch
2VP70 996 12 10 9
2VP100 1164 15 13 11
4VLX100 960 12 10 8
4VLX200 960 12 10 8
4VSX35 448 5 3 1
4VSX55 640 7 5 4
4VFX60 576 6 5 3
4VFX140 896 11 9 7
5VLX110T 680 8 6 4
5VLX330T 960 12 10 8
5VSX95T 640 7 5 4
5VSX240T 960 12 10 8
6VLX240T 720 8 7 5
6VLX760 1200 15 13 11
6VX315T 720 8 7 5
6VSX475T 840 10 8 6
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