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Abstract This paper describes the performance improvement of Software (SW) digital filter using GPU (Graphical Processing Unit). The
previous developed SW digital filter has a problem that it operates on a CPU (Central Processing Unit) basis and has a slow speed.
The GPU was introduced to filter the data of the EAVN (East Asian VLBI Network) observation to improve the operation speed and
to process data with other stations through filtering, respectively. In order to enhance the computational speed of the SW digital filter,
NVIDIA Titan V GPU board with built-in Tensor Core is used. The processing speed of about 0.78 (1Gbps, 16MHz BW, 16-IF) and
1.1 (2Gbps, 32MHz BW, 16-IF) times for the observing time was achieved by filtering the 95 second observation data of 2 Gbps (512
MHz BW, I-IF), respectively. In addition, 2Gbps data is digitally filtered for the 1 and 2Gbps simultaneously observed with KVN
(Korean VLBI Network), and compared with the 1Gbps, we obtained similar values such as cross power spectrum, phase, and SNR
(Signal to Noise Ratio). As a result, the effectiveness of developed SW digital filter using GPU in this research was confirmed for
utilizing the data processing and analysis. In the future, it is expected that the observation data will be able to be filtered in real time

when the distributed processing optimization of source code for using multiple GPU boards.
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Fig. 1 Example of add and multiply operation with layer
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Table 1. Reguirement of EAVN Data for SW Digital Filter
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Table 2. Comparison of NVIDIA Titan V and Titan Xp
GPU board for considering the optimized SW DFB

Titan V Titan Xp
CUDA cores 5120 3840
Tensor cores 640 N/A
Core Clock 1200MHz 1485MHz
Boost Clock 1455MHz 1582MHz
11.4Gbps
Memory Clock 1.7Gbps HBM2
GDDR5X
Memory Bus Width 3072-bit 384-hit
Memory Bandwidth 653GB/sec 547GB/sec
Single Precision 13.8 TFLOPS 12.1 TFLOPS
Double 6.9 TFLOPS 0.38 TFLOPS
Precision (1/2rate) (1/32rate)
. 27.6 TFLOPS 0.19 TFLOPS
Half Precision
(2x rate) (1/64rate)
Intecer(NTS) 55.2 TOPS 48.4 TOPS
et (4x rate) (4x rate)
Tensor Performance 110 TFLOPS N/A
GPU GV100815mm°) | GP102(471mm’)
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Fig. 2 Selected NVIDIA Titan V GPU board[6]
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Table 3. System specification for SW DFB

Supermicro 4029GP TRT

CPU Intel XEON Gold 6154 2ea
Memory 384GBytes DDR4
Disk SAS RAID board 2ea
Array 64TB HDDs
Ethernet 10GbE SFP+

Fig. 4 Implemented SW Digital Filter System using
NVIDIA Titan V GPU, Intel XEON CPU, and SAS RAID
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Fig. 5 Screen capture of SW digital filter processing of
KVN 2Gbps data
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Fig. 7 Cross correlation result for digital filtered data for
KVN Tamna and Ulsan baseline (r17289c, Table 4)
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Table 4. Test observation data information
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(b) Digital filtered 1Gbps from 2Gbps data
Fig. 8 Comparison result of cross power spectrum
and phase between original and digital filtered 1Gbps
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Fig. 9 SNR comparison result between 1Gbps and
digital filtered 1Gbps for KVN
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