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Abstract

Developing high-performance parallel visualization server can give full play to the advantages of
resources in high-performance computer, provide efficient parallel visualization service based on
high-performance computer, and overcome the low efficiency of after-treatment model in the tra-
ditional visualization way. This thesis introduces the structure and functions of the high-perfor-
mance parallel visualization server; focuses on the algorithm of resource allocation and optimiz-
ing in the high-performance parallel visualization server. The algorithm can allocate compute
nodes with the resources of the high-performance computer for the scientific computation visua-
lization application efficiently, and have a strong self-adapted ability. The result of the experiment
indicates that our algorithm completed the allocation of computing resources efficiently according
to the characteristics of big data scientific computation visualization tasks, and improved the effi-
ciency of scientific computation visualization very much compared to the traditional visualization
model.
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Figure 1. High performance parallel visualization server hardware structure
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Figure 2. High performance parallel visualization server software structure
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Figure 3. Resources management and allocation design
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PARTITION AVAIL TIMELIMIT JOB SIEE ROOT SHARE GROUPS NODES STATE NODELIST

debug up 30:00 1-2 no NO all 4 idle c¢n[0-3]
ansys up infinite 1-32 no NO steer,ct 32 idle cn[4-35]
in situ up 3-00:00:00 1-32 no NO instu 32 idle cnl[36-67]
normal up 1-00:00:00 1-32 no NO steer,ct 32 idle cnl[6&7-98]

Figure 4. High performance visualization server partition
4 SMEEHITAIMURSSHESXIER

JobID User Partition Zlgorithm DataScale n
1213 ctl ansys CFD-1 5GB 4
1215 ct3 normal MsS-1 10GB 10
121¢ steerd ansys CFD-2 40GB 2
1211 ct2 normal MsS-3 10GB 20
1217 instul in situ VWT-1 30GB 2
1218 instu2 in situ VWT-2 100GB 4
1219 steers normal MC-2 10GB 20

Figure 5. Attribute parameters of the test tasks for the algorithm

E s BEREMNtESERESH

JobID PARTITION ALG USER ST NODES NODELIST

1217 in situ VWT-1 Instul R 2 cnl[36-37]
1218 in situ VWT-2 Instu2 R 4 cnl[38-41]
12186 ansys CFD-2 steerd R 2 cn[4-5]
1213 ansys CFD-1 ctl R 4 cn[6-9]
1211 normal M5-3 ct2 R 20 ecnle7-76]
1215 normal Ms-1 ct3 R 10 cn[77-86]
1219 normal MC-2 steerd R 12 cn[B87-98]

Figure 6. Status of the running tasks
6. MEWEBITIRZS
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