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Introduction
Quasars are the most luminous, powerful, and energetic
celestial objects known in the universe. They show a very high redshift,
which is an effect of the expansion of the universe. So, many
astronomical survey projects make a schedule for finding new quasars
as many as possible. Support Vector Machine (SVM) is one of the most
promising tool to discovery new quasars and we have successfully used
it to get a more than 95% performance both on precision and recall.
Although SVM has a stable high performance, training a SVM model
and using this model to predict class label are time-consuming,
especially with massive data sets. In this work, we implement a
parallelized SVM using CUDA to accelerate.

Result
We tested the computation time of each function which repeats many
times in the optimization procedure of SVM-light. As shown in Table 1,
all of them are affected by parameter “q” which means maximum size
of working set in SVM model. The running time of the three functions
cache_multiple_kernel_row*, optimize_svm* and
update_linear_component* marked with asterisk increase as the size of
“q” becomes larger, and they handle the most computation task and are
suited to be accelerated by CUDA.
Table 2 gives the slight difference of training models produced by
SVM-light and CUDA-accelerated SVM. Although our implementation
of SVM is completely equivalent to SVM-light in logic, there is still a
very small difference between the calculated results of CPU and GPU.
This problem produced by the structure of GPU itself and we do not
need to pay much attention to it. Table 3 shows the performance of
CUDA-accelerated SVM in training and predicting. Because the
predicting module is computing intensive and easily be parallelized, the
speedup of predicting is much higher than that of training and can even
reach 364.6x. Since he training strategy of SVM is rather complicated,
the best speedup of training only reaches 9.96x in our data sets.
However the exception for the small sample happens, for example,
when the size of data set is just 500, the running time even becomes
longer owning to the failure of hiding the I/O latency of GPU. Whereas
for large sample, the acceleration based on GPU shows its superiority.

Conclusion
This work has demonstrated the utility of CUDA-accelerated SVM for celestial object classification. Training time can be reduced by1.25 - 9.96x and
predicting time can be reduced by 9.29 - 364.4x compared to the original SVM-light program. GPU provides astronomers a powerful tool to solve the largescale computation problems faced in astronomy, i.e., rapidly labeling billions of sources in the photometric data is possible in short time. In addition, GPU is a
very low cost way to achieve high performance compared with clusters. Our future work will focus on improve the performance of our algorithm in training
session and apply GPU to more astronomical problems.
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