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Research on VLBI Correlator Architecture Based on GPU
and Spark Framework

XIE Ke-yi'*?, ZHANG Juan’3* TONG Feng-xian'*, ZHENG Wei-min'34,
TONG Li*, LIU Leit*

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
University of Chinese Academy of Sciences, Betjing 100049, China; 3. Key Laboratory of Radio
Astronomy and Technology, Chinese Academy of Sciences, Beijing 100101, China; 4. Shanghai Key
Laboratory of Space Navigation and Positioning Techniques, Shanghai 200030, China)

Abstract: Very Long Baseline Interferometry (VLBI) is progressively advancing towards
higher sensitivity and spatiotemporal resolution. This evolution has led to a substantial in-
crease in the number of observing stations and bandwidth. This has resulted in a dramatic
surge in the volume of VLBI observation data, posing significant challenges to existing data
processing systems. To address the requirements for large-scale VLBI correlation process-
ing, this paper proposes and implements a VLBI correlator architecture based on a GPU
and Spark framework. The test results show that the proposed architecture exhibits high
scalability and reliability, with the speedup increasing linearly with the expansion of com-
putational resources, thus enabling the efficient processing of large-scale VLBI data. This
work provides a solid foundation for addressing the massive data processing demands in fu-
ture VLBI observation missions and provides robust support for the high-speed correlation

technology required in pulsar timing array signal synthesis.
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