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Abstract. SPar is a Domain-Specific Language (DSL) designed to provide highlevel parallel programming abstractions for streaming applications. Video processing application domain requires parallel processing to extract and analyze information quickly. When using state-of-the-art frameworks such as FastFlow and TBB,
the application programmer has to manage source code re-factoring and performance optimization to implement parallelism efficiently. Our goal is to make this
process easier for programmers through SPar. Thus we assess SPar’s programming
language and its performance in traditional video applications. We also discuss different implementations compared to the ones of SPar. Results demonstrate that SPar
maintains the sequential code structure, is less code intrusive, and provides higherlevel programming abstractions without introducing notable performance losses.
Therefore, it represents a good choice for application programmers from the video
processing domain.
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1. Introduction
For many years parallel computing has been mainly considered in specialized supercomputing centers. The situation dramatically changed in the last decade because of
the many-core and multi-core architectures that are now available outside of highperformance computing centers. There are different challenges that need to be faced by
application programmers to achieve performance and productivity in video streaming applications [4,18]. Compilers such as GCC are not able to automatically parallelize code
from high-level C++ language abstractions [17]. Moreover, from the compiler’s point
of view, only limited cases of vectorized code can be automatically parallelized, while
other higher-level code (viewed as coarse-grained code regions) do not provide the necessary semantic information for the compiler to perform code parallelization [10]. Consequently, developers are forced to restructure their applications by using low-level and
architecture-dependent libraries to efficiently exploit parallelism.
On the other hand, traditional video applications have a predictable pattern of behavior. Video streams are generated from cameras or read from a video file. Then, a sequence
of filters are used to improve quality, decode, detect objects, extract and write information, and/or use other custom filter types. Lastly, the results are reproduced in a screen
or in an output video file. The most commonly used library for these applications is
OpenCV [8], which already has data parallelism support for GPU and CPU architectures
in some of its routines, using internally Threading Building Blocks (TBB) [15] and Compute Unified Device Architecture (CUDA) [13]. However, stream parallelism can only be
achieved by using parallel programming frameworks that support pipeline pattern imple1 Corresponding
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