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The Theory of Normalized Scheduled Data Flow Graph Applied in Pipeline Scheduling
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College of Electronie Science and Engineering National Univ. of Defense Technology ~Changsha 410073 China
Abstract In the high level synthesis of application-specific DSP  pipeline scheduling is a difficult and urgent problem. In this pa-

per the theory of normalized scheduled data flow graph NSDFG  which has the clear physical meaning is discussed . Based on the node

movements in the NSDFG  the intrinsic mechanism of legal pipeline scheduling is studied in detail. The study proves that from any initial

point in the design space any legal scheduling can be searched through the legal node movements . The self-contained set of legal trans-

formations derived in this paper provides a key for the search-based algorithms to be applied in pipeline scheduling. Results for some ex-

amples are presented also.
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Fig.1 The NSDFG example for 2-order IIR filter
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Tab.1 The algorithm results for 16-top FIR filter using no-pipeline multipliers
DIl
1 16 15 16 15 56 62 197
2 8 8 8 8 35 32 107
3 6 5 6 5 29 22 80
4 4 4 4 4 27 16 63
5 4 3 4 3 24 14 57
6 3 3 3 3 22 12 49
7 3 3 3 3 20 10 45
8 2 2 2 2 21 8 39
9 2 2 2 2 20 8 38
10 2 2 2 2 20 8 38
11 2 2 2 2 20 6 36
12 2 2 2 2 19 6 35
13 2 2 2 2 18 6 34
14 2 2 2 2 18 6 34
15 2 1 2 1 19 6 34
16 1 1 1 1 21 4 30
17 1 1 1 1 21 4 30
18 1 1 1 1 21 4 30
19 1 1 1 1 21 4 30
2 16 FIR
Tab.2 The other algorithms results for 16-tap FIR filter
DII
Sehwa 3 6 3 24 20
FDLS 3 6 3 —_— —_—
3 5 3 23 20
Theda. Fold 3 5 3 _— —_—
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