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Abstract

We have developed various modules corresponding to MTCA and applied it to accelerators control and monitoring.
Conventionally, Linux has been installed on the CPU in the FPGA (Virtex 5 FXT, Zynq) implemented in AMC and
used as EPICS IOC.MTCA's backplane was used GbE star-topology wiring. Many kinds of LLRF system could be
flexibly assembled by the MTCA boards and EPICS. Recently, MTCA applications were expanding using high-speed
serial lanes (PCle or XAUI) on the MTCA backplane. For the monitoring camera device, the data transmission
exceeding '100[MB/sec]' was achieved by PCle Gen2 x4 DMA. We need many input channels and high speed of
sensors, so we can supply to use high speed, large capacity data transmission. For that purpose, we confirmed the

performance implementation method of PCle Gen3 and 40GbE systems with MTCA and evaluated the performance.
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Figure 1: Evaluation Test Environment of 40GbE.
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Table 1: Equipment Configuration of 40GbE
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Figure 2: Compare the Configuration of the Socket
Communication with DPDK.
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Figure 3: Compare the Transmitting Speed with Packet
Size.
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Figure 4: Compare the Transmitting Speed with Packet
Size after the NUMA Configuration Changed.
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Figure 5: PCle Evaluation Test Environment of KCU105.
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Figure 6: Compare the Transmitting Speed of Bi-
directional to the Transmitting Speed One Way by NL IP

A1 (FEAR—F=rC) {8 (pc=> BRI R —F)

100% r 100%

88.5%

60 1 87.2% 86.8%

@
5

82.8%

50 80% - 80%

w
o

IS
S

40 60% F 60%

41— [Gbps]
g

41—k [Gbps]

55.8
56.6

40% - 40%

SR 5 [%)
S & (%]

57—
~

o
F—
~

o

20% - 20%

,_.
o
=
o

0% 0 - 0%
NLELIP Xttip
— AL —h  —e—EREICHTS
ENEHE

o

NLUttIP X#tIp

— EEL—  —e—IREICHTS
ST ES

Figure 7: Compare the Transmitting Speed of Xilinx
DMAC-IP to NL DMAC-IP.
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Figure 9: Result of the Transmitting Speed of AMC-ADC.
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