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CALCe
Overview of Work

» Looking into the usage of FPGA's to
directly connect to Ethernet for DAQ
readout purposes.

» Testing both 1 and 10 Gig systems.

» Evaluating the new generation of
PCIExpress 10Gig Ethernet cards.

» Bringing it all together to form a test
system.
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(AL Ce
1 Gig FPGA Work

*Implemented a MAC + PHY layer inside
Xilinx Virtex4 FPGA.

* Demonstrated working Ethernet between
FPGA and remote hosts, however the
learning curve is steep, issues with the
Xilinx “CoreGen” design.

» Adaptable testing design with Network
and “User” FPGA logic separated

»Once working it has proved reliable, the
Network code as survived many “re-
spins” of the design without failing.
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Receiver Frame Jitter and Packet Loss
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Plots by Richard, stolen from one of his talks.
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(AL Ce
: 1 Gig FPGA Work

* FPGAs can drive Ethernet. It is easy once
configuration hurdle is passed.

» More testing under way. Request
response style operations to pull data out
FPGA to simulate an event building
scenario.

*Planned Upgrade to 10Gig Ethernet. Do
all tests at 10Gig.

* Perform some Iinitial testing to try to
determine the stability of the RocketlO
TX/RX latency.
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10Gig Ethernet Work

» Richard has nice new 10Gig PCI Express
cards made my Myricom. 8xLane design,
in theory that has more than enough
bandwidth to deal with 10Gig link.

» Using loaned high end servers as host
machines.

« Performing standard network testing
operations using his normal tools.

« Aim Is to determine the suitability of
10Gig systems.
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Kernel 2.6.20-web100 pktd-
plus

Myricom 10G-PCIE-8A-R Fibre
- rx-usecs=25
Coalescence ON
MTU 9000 bytes

Max throughput 9.4 Gbit/s
Notice rate for 8972 byte packet

~0.002% packet loss in 10M
packets
In receiving host

Sending host, 3 CPUs idle

For <8 ps packets,
1 CPU is >90% in kernel mode
inc ~10% soft int

Receiving host 3 CPUs idle

For <8 us packets,

1 CPU is 70-80% in kernel
mode _

inc ~15% soft int
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10 GigE Back2Back: UDP Latency cuimceon
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By Richard, stolen from one of his talks.
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By Richard, stolen from one of his talks.
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10Gig Ethernet Work

- New generation of servers are capable of
supporting 10Gig Ethernet, doing real
work and NOT being overloaded.

- New generation of Cards are very capable
of supporting 10Gig Ethernet.

- Things are however Chipset/Server design
dependant. Have to make sure the
architecture is sound. High bandwidth,
low contention designs needed.

- Need modern host OS, latest drivers etc.
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Future Things

- More detailed DAQ development.

- Continued Ethernet work. Finish 1Gig
studies and start 10Gig FPGA work. Need
to determine if 10Gig upgrade is 100%
possible with current board.

- Examining options for the “Link Data
Aggregation” board in collaboration with
the other DAQ people involved.

- Work on “LDA” link protocol to determine
If constant latency system can be
bought/built easily.
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