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INTEGRATING
HIGH-BANDWIDTH
NETWORKING INTO
MODERN ARCHITECTURES

Internet communication is as fundamental as
computation in modern computer systems.
Nevertheless, network interface controllers (NICs) are
typically added on to systems as generic I/O devices.
The resulting loose coupling between the NIC and the
rest of the system is a significant impediment to
utilizing the 10 Gbps Ethernet links now available. The
"TCP offload" approach, being pursued by industry,
tolerates this bottleneck by moving intelligence to the
NIC. We are investigating an alternate approach:
addressing the bottleneck directly by integrating an
Ethernet NIC on the processor die. This integration
not only allows lower latency access from the CPU, but
opens the door to treating the NIC as a first-class
component of a holistic system design.

Analyzing the performance of alternative system
architectures for TCP/IP communication is a significant
challenge. We have developed a full-system
simulation environment, called M5, capable of
simulating client and server systems along with a
network in a single process. Simulation results show
that a simple on-chip NIC can allow a system to
achieve higher bandwidths at lower CPU utilizations
than off-chip interfaces. The interaction of the NIC
with the on-chip memory hierarchy also has a
significant impact.

This talk will cover our current work and future
directions in integrated NIC architectures. | will also
briefly describe the M5 simulation environment and
discuss of some of the unique challenges of modeling
TCP/IP-intensive workloads.
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