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Abstract In this paper, the design and the result of performance analysis of the Godson-2 processor are
presented. The Godson-2 implements a 4-way superscalar pipelined architecture, contains two 64KB L1
caches for instruction and data, and supports up to 8MB off-chip L2 cache. To improve the pipeline
efficiency, The Godson-2 utilizes out-of-order executing technologies such as advanced branch prediction
unit, register renaming and dynamic scheduler, and dynamic memory access mechanism like non-blocking
cache and load speculation. The Godson-2 is implemented on 0.18um CMOS technology, with a maximum
frequency of SOOMHz under normal voltage and consumes 3-5 watts power under that frequency. The
Godson-2 can perform one billion double-precision floating-point operations per second (two billion for
single-precision) , and the overall performance is comparable to Intel Pentium III with similar frequency.
Presently a full Linux distribution (Debian) is running well on the Godson-2 prototype machines, including

important desktop applications such as Mozilla web browsers, media players and OpenOffice.

Key words superscalar pipeline; out-of-order execution; branch prediction; register renaming; dynamical

scheduling; non-blocking cache; load speculation; performance analysis
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Fig. 1 Godson-2 architecture.
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Table 1 Media Play Speed Test
1RO B
Video File Format  Resolution Bitrate (Kbps) Normal Frame Rate (fps) Total Frame Achieved Frame Rate (fps)

matrix_ved. mpg mpegl 352 %288 1150.0 25 4675 130
matrix_mpg2 . mpg mpeg2 720X 576 11421.6 25 4675 28.9
matrix_mpg4 . avi mpeg4 720 X 576 1655.7 25 4675 40.4

star_war. avi mpeg4 720 X 576 1858.3 25 4750 31.2
hannibal . avi mpegd 480 X 260 153.7 24 3336 154

sample. avi mpeg4 640 x 352 823.3 23 1518 54.2
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