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A Comparison Between Reuse and Parallel Early
Computation on MPEG Encoding

Yu Koseki
Abstract
Recently, MPEG which is one of the digital encoding format for video streams is
widely used. Though, MPEG encoding still requires large computation power.
Besides, speculative multithreading is proposed as the technique for accelerating
the execution. In the case of normal speculative multithreading, a speculative
thread changes into non-speculative mode and continues the thread of previous
non-speculative execution. However, if a non-speculative thread can use one of
many results of succeeding speculative executions, superior performance may be
obtained. Parallel early computation is proposed as a method of such specula-
tive multithreading. It is based on early computation which executes speculative
threads with predicted input, and if the input is correct, the non-speculative
thread reuses the output. The reuse mechanism described here records input
and output of each instruction region while executing, and reuse the correct
output when the same input appears again.

This paper proposes some technique for parallel early computation on MPEG
encoding, and compares those effects. In order to implement the reuse mecha-
nism, it is required to identify each instruction region with its input and output.
This paper assumes that the reuse system detects functions and loops dynam-
ically on existing load modules without special purpose reuse instructions in-
serted be compilers.

In this paper, mpeg2encode is used as an encoder. As a result of analyzing
the original processing time, two functions are found to be candidates of parallel
early computation. The function (a) which calculates the difference of the block
extracted from two frames, consumes about half of the total execution time.
The function (a) is called when the encoder predicts the movement between
two frames. And the function (b) which quantizes data, consumes about 10%
of the total execution time.

The function (a) contains four operations. I picked up a instruction region

most frequently executed, and rewrote as a function. I constructed several sub-



v

functions (2) that compare 1, 2 or 3 pixels at each call for the comparison of
two contiguous frames. Moreover, I packed 4 pixels in each argument of the
function, and constructed sun-functions that compare 4, 8 or 12 pixels at each
call. In addition, I designed another function (4) with 2 arguments where each
argument holds the pointer to the starting address of contiguous 16 pixels. I
also evaluated a tolerant reuse technique (5) which reduces the preciseness of
the arguments by masking several lower bits. The base architecture is non-reuse
and non early computation mechanism (6).

As the result, function (a) with 4 pixels-comparison with tolerant reuse could
eliminate about 40% cycles against whole of the original program, and about
60% cycles of target function (a). Function (a) with 1, 2 or 3 pixels showed some
problem that the overhead of the function call itself became very large, because
of the high frequency of the function call. On the other hand, the function with
packed pixels and tolerant reuse showed remarkable speed-up, because small
number of function calls. However, the function with 8 or 12 pixels at each
call showed less performance than 4 pixels. It is considered that the reusability
becomes lower as increasing the width of arguments. I also discovered that the
early computation is not so effective in the function with packed pixels, the
function (4) with pointers worked well with the early computation, and these
functions showed comparable performance. As for the size of compressed files,
it is discovered the tolerant reuse does not increase the size too much. On the
other hand, about quantize function (b), eliminate about 3% with function-ize.
Because each result is independent, using above techniques in both function (a)

and (b), the maximum ratio of cut down cycles reaches 43%.
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