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Plasma magnetic confinement with tokamak device usage is a complex phenomenon. To understand it clearly,
various diagnostics must be used. One of them is plasma impurities monitoring, which can be done with
measurement of their soft X-ray radiation. Our system implements such functionality [1].

Done from scratch with Gas Electron Multiplier (GEM) based detector, analog and digital (with use of FPGA)
electronics and connection to server-grade PC (based on Xilinx DMA driver) it holds complete execution
environment for low latency and high-performance calculations. The systems consist of analog modules,
analog-to-digital converters, FPGA-based modules capable of fast acquisition and pre-processing of the data
and PC with dual socket CPU motherboard.

It is the upgrade of the former system presented earlier in [2] for offline (prior to pending plasma shot) calcu-
lations done in MATLAB environment. Current version, with improved latency of computations, was imple-
mented with performance in mind and can provide online output. It consist of upgraded PCIe communication,
software environment preparation for low latency processing, data dispatching sub-system and optimized
C/C++ based implementation of algorithms used for computations.

The throughput of the hardware acquisition part of the system was tested earlier in [3]. That work included
the data path up to the storage in the PC memory. Such a solution, along with the new software processing,
provides good low-latency processing capabilities. Present work will show performance study of whole pro-
cessing pipeline - throughput and latency for raw-data acquisition and global trigger (a single channel triggers
data acquisition from all the channels). Latency will be measured between an acquisition start of the GEM
detector and spectral histogram output at the end of computational part along with the storage.

Our work would present results of the tests, which were done with measurements of radiation generated by
X-ray tube with different flux levels. Discussion about the system usage in real case scenario with tokamak
device will be presented.
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