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Abstract The speed of present-day network technology exceeds a gigabit and is developing
rapidly. When using TCPF/IP in these high-speed networks, a high load is incurred in processing
TCP/IP protocol in a host CPU. To solve this problem, research has been carried out into TCP/IP
Offload Engine (TOE). The TOE processes TCP/IP on a network adapter instead of using a host CPU;
this reduces the processing burden on the host CPU. In this paper, we developed two software-based
TOEs. One is the TOE implementation using an embedded Linux. The other is the TOE
implementation using Lightweight TCP/IP (IwIP). The TOE using an embedded Linux did not have
the bandwidth more than 62Mbps. To overcome the poor performance of the TOE using an embedded
Linux, we ported the IwWIP to the embedded system and enhanced the IwIP for the high performance.
We eliminated the memory copy overhead of the IwIP. We added a delayed ACK and a TCP
Segmentation Offload (TSO) features to the IwIP and modified the default parameters of the IwIP for
large data transfer. With the aid of these modifications, the TOE using the modified IwIP shows a
bandwidth of 194 Mbps.
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