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Table 1 Components of the Images

Type Layer The components of the Top Layer
A Layer A HA Linux &% (Ubuntu)
B Layer A+B ibX11, gcc, goc—cHEERKENIME
c Layer A+B+C FFTW. CFITSIO, PGPLOT REHEEAERME
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Table 2 Configuration of the data processing server

Name
CPU Intel Xeon E5-2630 v4 *2 (20 cores 40 threads)
RAM 256 GB RAM
GPU NVIDIA Tesla P4 8GB
Network interface 10GbE
Hard disk 1TB SSD *2 10TB HDD *36
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Fig. 1 Container—based architecture of pulsar data processing environment
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Table 3 Test environment

Name

CPU Intel i9-10900K (10 cores 20 threads)
RAM 64 GB RAM




Software TEMPO2 2020. 04. 1

0S Debian 10.10.0
Network Interface 10GbE
Hard Disk 1TB NVMe SSD

x4 MK

Table 4 Test data

Name
Observation Target J0437-4715
Telescope Parkes
Polarization 2
Sampling 8 bits
Data Type Baseband data (. dada)
Size of the Data 12. 80GB

3.1.3 LTS5 Bl ik
A T SRR EWLAIZEZS, FIH TEMPO2 Xf ik & J0437-4715 )34
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Table 5 Data processing time of the physical computer

1 2 3 4 5

Time (s) 45.043 45.148 45.103 45.107 45.098

® 6 ERNLBIRALIRATE]

Table 6 Data processing time of the VM

1 2 3 4 5

Time (s) 47.783 47. 623 47.975 47. 674 47.902

R 7 BRBEBUBLIERTE

Table 7 Data processing time of the container

1 2 3 4 5

Time (s) 46.028 45.962 45. 847 45.991 46. 084
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(a)Data processing time(3) (b)Data processing time(5)
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Fig.4 Multitasking performance comparison test
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Table 8 Test data

Name
Observation Target J1539-5626
Telescope Parkes
Data Type PSRFITS (. rf)
Observation Mode PSR
Number of Files 4

xIBHRER

Table 9 Containers information



Container Image Mounted data volumes
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Abstract: With the rapid development of astronomical observation technology, astronomical
data processing software has become increasingly complex, and it is challenging to deploy the
software environment. Container technology was used for packaging the pulsar data processing
environment to images by applying hierarchical encapsulation. According to the data processing
requirements, a private library of images has been established, and the users can select the images
according to the data processing mode. The hardware environment, the traditional virtual machine
environment, and the container environment performed coherent dedispersion for pulsar baseband
data. The resource utilization and data processing efficiency of different platforms are compared.
Experimental results show that the performance of the container is similar to the physical machine.
In multi-threaded parallel processing, the resource allocation of the container is more reasonable
and can improve the efficiency of service resource utilization. Implemented container-based data
processing architecture deployment on Xinjiang Astronomical Observatory pulsar data processing
server, designed and developed the container management graphical user interfaces. Through
optimizing functions such as multi-user login, authentication, and data volume mount to improve
the efficiency of astronomical data processing using container technology.
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