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Table 1 Rendering time for image of different sizes (§ servers employed)
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Rendering times (s)%| 4.9 6.5 10.6 16.¢ 33.5 53.1 &§1.7 106,90 132,5 151.4
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Fig. 4 Scalahility of the task size (8 servers employed)
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Table 2 Rendering time on virtual machines of different sizes
|2 R AR ST B 5Y B £ T I 4 e e ]
# hosts® 2 3 4 5 & 7 2
Rendering time on 256 X 256 image®(s) | 174.1 119.1  93.1 76.2 67.5 5%.8 53.1
Kendering time on 512X 512 image® (s) | 488.9 337.0 259.4 214.9 186.64 163.6 151.4
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Fig. 5 Scalability of the number of hosts
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Parallel Volume Rendering on a Virtual Machine

DENG Jun-hui TANG Ze-sheng

(Sofrware Research Institute  Department of Computer Science and Technology Tsinghua University  Beijing  100084)

Abstract An algorithm for volume rendering in an environment of paralle! virtual machines is presented in
this paper. In order to reduce the communication cost, as well as to guarantee the locality of all subtasks, the
volume data are divided and organized as a series of slices, By maintaining and employing a database of the per-
formance index, the task subdivision algorithm produces an acceptable load balancing. An asynchronous binary
method is introduced . which merges ail partial images in O(loga) time. An efficieat developing platform based
on the TCP/IP and Socket standards is built. It helps researchers to parallelize various rendering algorithms on
& virtual machine. The algorithm introduced in this paper has been implemented on this platform, exploiting the
classical client/server paradigm. The scalabilities of both the rask size and the number of hosts are tested, The
experimental results are demonstrated and analyzed.

Key words Volume rendering, parallel virtual machine, load balancing. scalability.
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