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High-throughput Low-latency Online Image Processing by FPGA/GPU Coprocessors using RDMA Techniques
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The continual evolution of photon sources and high-performance X ray 2D image detectors drives cutting-edge experiments that can produce very high throughput data streams. Large data
volumes are challenging to manage and store. This thesis Investigates direct data placement (zero-copy) from the detector head to the processing computing units, bypassing CPU and
network stack (RDMA). An evaluation of Remote Direct Memory Access over Converged Ethernet (RoCEv2) and PCl-e long distance iIs presented. As a key contribution, we extend RASHPA
with low latency data processing using massively parallel coprocessors. Scalability and versatility of the proposed system is exemplified with detector simulators and data processing units
Implementing Multi-core CPU, GPU or FPGA accelerators as well. Online data analysis pipeline is exhibited featuring raw-data preprocessing, rejection and CSR compression suitable for
demanding SSX experiments.
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