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A team at Fermilab has developed the Beam Instrumentation Data Acquisition (BIDAQ) system, designed to
manage the readout of all beam instrumentation systems and their integration with the accelerator’s control
system. BIDAQ leverages widely available technologies and protocols to deliver an adaptable solution. Its
communication framework relies on Ethernet, which supports speeds up to 100Gb/s, facilitates long-distance
coverage, and offers scalability and cost-effectiveness. System upgrades are simplified, requiring only the
replacement of switches and network interface cards. At the interface with the control system, BIDAQ uses
commodity multi-core Linux servers. These servers act as a standardized platform, allowing each instrument
instance to operate in its own isolated Docker container, simplifying scalability across multiple servers. Addi-
tionally, the software stack employs a streaming model to efficiently transfer data from the edge nodes to the
servers, enhancing processing capabilities. BIDAQ is compatible with a range of hardware, from single-board
FPGA systems using a lightweight UDP protocol to more complex MPSoC systems employing the REDIS
model, the latter of which is being used for new uTCA-based systems.
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