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An Optimal Arithmetic Unit Allocation Algorithm in the High-level
Synthesis for Linear Datapath

OU Gang, YONG Shae-wei, WANG Fetxue
( College of Electronic Science and Engineering, National Univ. of Defense T echnology, Changsha 410073, China)
Abstract: T he arithmetic unit allocation is one of the key algorithm in the high-level synthesis. Mainly for digital signal
process application, a linear regular datapath model is adopted w hose main idea is to minimize the global interconnection. With
the mitial arithmetic unit allocation constructed by minimal coloring algorithm, stochastic evolution is used to improve t he alloca-
tion in an iterative way, minimizing t he number of the data registers and the data exchanged betw een the process units. Ex pert
ment results with typical design example are also presented.
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Fig.1 The linear architecture of datapath model
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Fig.2 Tllugration for interval interchange
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Tab.1 A comparson of synthesis results for the Sth-order elliptic filter between various algorithms
D
16 14 4
17 12 3
18 14 3
19 11 3
20 12 3
21 11 3
18 13 3
COBRA
19 11 3
16 19 7
18 21 6
SPAID
19 19 5
21 19 4
16 12 6
STAR 17 11 5
19 11 4
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