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Abstract Crosshar is the core logic of switch and chipset. This paper designs and implements a crossbar in multi-processor chipset, and the
frequency of the crossbar is up to 100 MHz after placing and routing on FPGA platform. The delay and bandwidth of the crossbar is tested based on
implementation, and some optimization strategies of the crossbar are proposed. The crosshar runs in multi-processor system composed by Godson
2E CPU.

Key words crosshar; multi-processor; chipset

CPU Slave STB
2E STB CYC CMD
2 1
2 Start Slave Bus End
cycle ready valid cycle
clk
PCI LPC 1/10 cyc — : : |7
addr X } | ){
data ¥ : DA:TO XIXZDATn:.
bten X I LD S S -
1 cmd i : : H
ack | ! !
| | L] L]
stb 1 1 ,—!—
11 : : I I
1
Master
1.2
Slave Master
[11 2E
Slave Slave
Master Slave
64 Slave 2
Master Master “
CcYc >720054010)
Slave “ SMP ”7(20046080)
Slave CYC (1973 )
Master Master ACK
ACK Master ACK 2007-04-28 E-mail fzb@ncic.ac.cn

— 36—



[2]

[31

2 1)
@)
1)
)
1.3
2E Verilog HDL
Xilinx Xilinx
Virtex 4 XC4VLX60 PCB
100 MHz
2
Xilinx Chipscope
PCB
2.1
Chipscope
1
1
Master cyc Slave 5
Slave cyc ack 1
Slave ack Master 1
Master ack sth 1
Master sth Slave 2
Cache Stb 4
8  Cache Stb 32
1 Cache
14 140ns 8  Cache
42 420 ns

2.2

Cache
267 MB/s 8 Cache 640 MB/s
Master cyc stb
8
2
Master cyc sth 10
2
2
= Cache [18 Cache
100 .
4.2 80 762
80
S
= 60
40
40 333 286
20 14 11 9
0
2
2
8 Cache 80%
11%
MPI 8 Cache
3.8%
2.3
3
1
3
32B 256 B
35 ] Cache 29.52
30[ Os Cache 28.06
25 [ 22.25
20 15.33
5 13.31
] 5.25
st
00 00
0
1KB 4KB 16 KB 64 KB 256 KB
3 1 KB
4 64 KB
2000[
—a— Cache —4— 8 Cache
1500
1000[
500 [
0
4 64 KB
2
1 40

37—



40 140 3.3

3
100%
3.1
8
Master Slave 5
2 1
2
1 Slave
ack Master 1
Master cyc 1
stb 6
RTY
2
2 RTY 3.2
4.2%
3.2
2 1
) 2
4
4
[1] Culler D, Singh J P, Gupta A. Parallel Computer Architecture A
Hardware/Software Approach[M]. [S. I.]: Morgan Kaufmann Press,
1998.
[2] Xilinx Corporation. High-speed Buffered Crossbar Switch Design
Using Virtex-EM Devices, XAPP240[Z]. (2000-03-14). http://direct.
Cache 64 KB 50 xilinx.com/bvdocs/appnotes/xapp240.pdf.
1 5.6% [3] Gupta P, McKeown N. Design and Implementation of a Fast
89.3% Crossbar Scheduler[J]. IEEE Micro Magazine, 1999, 19(1): 20-28.
21
2mm
6
[1] , , . [
, 2005, 29(4): 389-393.
2 [2] Sinha S K, Fieguth P W. Automated Detection of Cracks in Buried
Concrete Pipe Images[J]. Automation in Construction, 2006, 15(11):
58-72.

[3] Lang V, Belyaev A G, Bogaevsici | A, et al. Fast Algorithms for
Ridge Detection[C]//Proceedings of the International Conference on
Shape Modeling and Applications. Aizu-Wakamatsu, Japan: [s. n.],
1997: 189-197.

[4] Perona P, Malik J. Scale-space and Edge Detection Using
Anisotropic Diffusion[J]. IEEE Transaction on Pattern Analysis and
Machine Intelligence, 1990, 12(7): 629-639.



—1—



