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Abstract This paper introduces the embedded VPN gateway ESG-1 and discusses the design outlines of device driver program for the PCI
Ethernet adapter based on RTEMS. This paper adopts the service threads to dispose the network interrupt, uses the producer and consumer model to
implement the buffer management and supports the multitude Ethernet adapters managed by one device driver program through the event-driven
technique. The problems of optimizing the memory copy for device driver program and zero copy technique are discussed. After analyzing the test
data, it concludes that the performance of Ethernet adapter driver is improved by both optimizing the memory copy and adopting the zero copy
technique.

Key words RTEMS; Device driver; Optimization; Zero copy; Memory copy

RTL8139D 100M/10Mbps
IEEE802.3  IEEE802.3u PCl2.1/2.2
8 ESG-1 RTMES (Real-time
Executive for Multiprocessor System)
/ — PowerPC SDRAM
— 1 >
<<10Mbps ~ *” VPN ESG-1 RN
PCI 1ESG-1
1 1.2 RTEMS
11 ESG-1 RTMES
VPN e N N OAR
. . RTEMS
VxWorks?
VPN RTEMS
DDN
10Mbps B4 Event  RTEMS
VPN ESG-1
e N ; RTEMS
. . PCI
1 VPN
ESG-1 (1978 )
MPC8245
PCI PCI 2006-01-29 E-mail syq6buaa@126.com

—264—



2.1
RTEMS
RTEMS
2.2
RTL8139D
PCI DMA
| ™
2
DMA
DMA
4
4
DMA

DMA
DMA
2.3
RTEMS
' RTEMS
3
RTEMS
3.1 memcpy
ESG-1 MPC8245
RTL8139D
mbuf RTEMS
" memcpy
4B
4B
4B
mbuf
4
4B
2B
4B

memcpy

32

RTL8139D

32 bits

memcpy

RTEMS  TCP/IP
2
memcpy

4B

2B

—265—



3.2 memcpy TCP C
TCP
ol A B A
RTL8139D PCI DMA
B
DMA
B C
4B B 2B
4 C memcpy
memcpy
DMA mbuf (1)
SDRAM
burst 2) cache
cache cache
RTEMS  TCP/IP
RTEMS  TCP/IP 5
4 VPN RTEMS
RTL8139D PCI
4
VPN MPC8245 128MB
266MHz 133MHz
RTEMS 4.6
VPN
TCP VPN PCI
3
ig - e
e = s e
2'g A Aﬂ = [91. ,2004:' 40(25): 11'6. '
=6 —A—C 2 Straumann T. Open Source Real Time Operating Systems Overview[C].
‘21 Proc. of the 8" International Conference on Accelerator & Large
0 Experimental Physics Control System, San Jose, California, 2001.
100300500700 9?30 11001300 1500 3 RTEMS C User’s Guide[R]. OAR Corp., 2000.
3 4 BSP and Device Driver Development Guide[R]. OAR Corp., 2000.
A 5 , , . [J].
B , 2000, 22(5): 18.
( 258 )

—266—

1 , , : [MI.
: , 2001.

2 , [91. , 2003,
(5): 10-13.

3 . []. , 2004, (4):
16-17.

4 , [1. , 2004, (2):
36-39.



