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XScale Linux

( 710071)

Intel XScale PXA255 Linux FPGA

XScale Linux

Network Measurement Device Based on XScale
and Embedded Linux

ZENG Xian-wei, PEI Chang-xing, ZHU Chang-hua, Y1 Yun-hui
(State Key Lab of Integrated Services Networks, Xidian University, Xi’an 710071)

Abstract A portable network performance measurement device is designed and implemented, in which Intel XScale PXA255 microprocessor and
embedded Linux operating system are used. The FPGA device is applied to miniaturize the measurement device and to enhance its performance. The
key techniques to solve the problems such as synchronization among devices, data exchange between network interface and CPU, data analysis and
visualization are discussed.
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g FPGA MAC
FPGA+MAC
FPGA MAC
1.3
2]
IETF (IPPM WG)H!
MiniGUI
MiniGUI
1.4
uDP
2 Intel XScale
PXA255 CPU 400MHz
2
5]
1.1 2
2.1
Intel XScale PXA255
2 GPS(global PXA255 Intel
positioning system) GPS mwW Intel
[4]
lus (60132030)
2 (1981 )

1.2
2006-08-29 E-mail zengxw@mail.xidian.edu.cn

—253—



XScale ARM V5TE ARM DSP
1
Intel XScale PXA255
FPGA GPS
43 i
10/100M 10/100M
1 2
1
CPU
CPU FPGA
CPU FPGA
FPGA
2
FPGA
10M/100M
=L AN
N—V]
1
2 NV
&
>
z z 10M/100M
(& S W—N
x
RAM | = 2
i
SRAM
2 FPGA
FPGA 3
CPU FPGA 10M/100M
FPGA
CPU FPGA CPU
() FPGA CPU
CPU MAC CPU
60 75Mb/s FPGA MAC
85Mb/s
IP

—254—

(MAC 1P )

( CRC )
FPGA SRAM
CPU FPGA
(1) (MAC)
(PHY)
RFC2544 o )
(2)GPS GPS
1us GPS
GPS
CPU
CPU
(3) 3
SRAM SDRAM  Flash
TFT LCD
2.2
Linux Linux-2.6
Linux TCP/IP
Linux
PC
Glib
Flash
MiniGUI
3
MiniGUI
Linux /Glib
3
CPU FPGA MAC
FPGA



2 AR 46-40 3 RT2611
Glib LS3526E S1008
MiniGUI
5 6
FEHEAL: 160.7 A
| | | | S 192.168.1.151
HErs:40.9.1.2
| OF | O] :
Web FTP RYEE (B :us)
| O] | O] 500
Web
| | | |
A 250
|s N |
| | | |
HttpLIB Web 0 e i
- | | I EE
MiniSQL 5 6
MiniSQL3 4
4
=== i Web
’ MiniSQL ‘
1 NLANR. Towards a Systemic Understanding of the Internet Organism:
4 a Framework for the Creation of a Network Analysis Infrastructure[Z].
23 (1998). http://moat.nlanr.net/NAI/.
MiniGUI 2 : ! : [2]:
, 2002, 29(6): 813-818.
MiniGUI 3 IPPM. IP Performance Metrics[Z]. (1999-06). http://www.ietf.org/html.
charters/ippm-charter.html.
MiniGUI 4 GARMIN Corporation. GPS 25LP Series Technical Specification[Z].
2000-04.
5 Intel Corporation. Intel PXA255 Processor Developer’s Manual[Z].
2003.
( 252 )
YUV420 RGB565 LCD
QCIF(176*144)
15 /s
1 , YUV[J]. , 2000, 26(1):
QVGA(320*240) 94-96.
2 Tkalcic M, Tasic J F. Color Spaces: Perceptual, Historical and
25 /s Applicational Background[C]//Proc. of International Conference on
Computer as a Tool. 2003.
4 3 , . FPGA R’G’B”  YChCr [91.
, 2004, (1): 56-58.
4 , YUVRGB

1. , 2000, (1): 9-10.

—255—



