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Hardware

MoreIntelligenceis moved into networks!!!
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— W/O modifications of existing (legacy) applications

— W/O maodifications of existing OS TCP/IP protocol
stacks

— With minimal Gigabit Ethernet NIC development efforts

— Checksum offload to HW

» Per packet overhead
— Interrupt Coalesing
— Large frames to carry data in TCP/IP stack
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— Expensive HW and very hard to implement

No industry acceptance, mostly research works !!!

e Does not impact small TCP/IP transfers

« Not competitive with existing transport in H/W implementations FC
and IB (higher CPU load)

* Does not suit 10Gb/s transfer rates

Synergy with current industrial needs for 1GbE!!!
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» Alteon Inc. proposed Jumbo Frames (MTU = 9KB) as
a solution for Gigabit Ethernet networks

“BUT Standard GbEthernet networks MTU = 1.5KB”

* Break the large frames down to Ethernet packets with

standard MTU (1.5KB) size
— Deferred TCP segmentation - ACK coalescing

e Targeted Systems
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— Two Alteon GbE AceNICs interconnected by GbE network
 Alteon AceNIC
— Device Driver perfroms TCP segm -ACK coalescing mechanism
— Connected over PCI to Pentium 450MHz host running Linux R.Hat 6.0

» Demonstrate completeness whileinter-operates with an
unmodified off-the-shelf receiver

» “Netperf’” used for TCP traffic generation; “Tcpdump” for
monitoring
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g P
» Start processing alreatihen headers are in Tx FIFO
» Assembly TCP seg. code running on embedded uprocessof
< 200 cycles (100MHz clock => 2us) << 12 us (1.5K\1Gb/s)
e Rx path
— Calculate checksum on-the-fly while receiving data from network
— ACK coalescing - overall ~2.5us
» Flow Lookup - < 2us (100MHz; 10K entries)
» ACK coal. Assembly code for embedded processor ~0.5us
» ACK rate in average ~ TCP segments trans. rate ~ 12.us

— FC and IB - Implement transport protocols in HW
— 10GbE -TCP/IP networks will require different solution to compete

4

TCP/IP stack in HW 11
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.......... applications
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TCP/IP stack

Transparency

— Enhanced Server GbE NIC

* Data Cache Systems
— NIC or ASIC depend on internal architecture

e |SCSI HBA or RAID controller ASIC

__* Smart ISCSI/IB/FC/SCSI boxes
— NIC or ASIC for Storage Routers/Gateways, Proxies etc.
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