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A Directed Searching Pipeline Scheduling Algorithm
for Datapath Synthesis

OU Gang
ATR National Lab 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. Con-
cerning the global optimization of functional units registers and interconnections we present a novel algorithm called directed searching
pipeline scheduling which is an iterative algorithm utilizing heuristic information. The heuristic information speeds up the searching pro-
cess and the weakness of deterministic algorithms which are vulnerable to trip in local optimal poor at hill - climbing is overcome in
this algorithm. Typical design examples show that the performance of this transformation — based algorithm has reached or surpassed the
best performance of pipeline scheduling algorithms reported so far.
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Tab.1 The directed-search pipeline scheduling algorithm Tab.2 The directed-search pipeline scheduling algorithm
with nonpipelined multipliers with pipelined multipliers
bi bl
1 16 15 16 15 56 62 197 1 8 15 8 15 48 46 149
2 8 8 8 8 35 32 107 2 4 8 4 8 32 24 84
3 6 5 6 5 29 22 80 3 3 5 3 5 26 16 62
4 4 4 4 4 27 16 63 4 2 4 2 4 30 12 56
5 4 3 4 3 24 14 57 5 2 3 2 3 22 10 45
6 3 3 3 3 22 12 49 6 2 3 2 3 20 8 41
7 3 3 3 3 20 10 45 7 2 3 2 3 19 8 40
8 2 2 2 2 21 8 39 8 1 2 1 2 22 8 35
9 2 2 2 2 20 8 38 9 1 2 1 2 21 6 34
100 2 2 2 2 20 8 38 10 1 2 1 2 19 6 32
11 2 2 2 2 20 6 36 11 1 2 1 2 19 6 32
12 2 2 2 2 19 6 35 12 1 2 1 2 19 4 30
13 2 2 2 2 18 6 34 13 1 2 1 2 18 4 29
4 2 2 2 2 18 6 34 14 1 2 1 2 18 4 29
15 2 1 2 1 19 6 34 15 1 1 1 1 18 4 28
16 1 1 1 | 21 4 30 16 1 1 1 1 18 4 28
16 FIR
3 DIl =3 Sehwa FDLS
Theda. Fold 1 DII=6
3 3 22 12 3 4
MARS 16 FIR
3 16 TFIR
Tab.3  The scheduling results of different algorithms for the 16 — tap FIR filter
DIl
Sehwa 3 3 6 3 24 20
FDLS ® 3 6 3 - - - -
o 3 5 3 23 20
Fold 3 5 3 - - - -
5.2
26 8 4
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4 5
Tab.4 A comparison of scheduling results for the 5th — order Tab.5 A comparison of scheduling results for the 5th — order
elliptic filter nonpipelined multipliers elliptic filter pipelined multipliers
9 9

DI b1

17 2 2 10 8 3 3 11 11 16 1 3 10 6 -- -- -=- --
18 2 2 10 6 2 2 10 9 17 1 2 11 6 2 10 10
19 2 2 10 6 2 2 10 8 st 2 0 0 0 5

19 1 2 10 4 1 10

20 1 2 10 6 2 2 10 8 20 1 2 10 4 - - - - - __
21 1 2 10 6 1 2 10 8 21 1 2 10 4 - - —- - - - -
5.3 LMS

MARS ’ LMS 11 10
6 7 MARS
MARS
6 LMS 7 LMS

Tab.6 A comparison of scheduling results for the LMS adaptive =~ Tab.7 A comparison of scheduling results for the LMS adaptive

filter between the directed — search pipeline scheduling filter between the directed — serach pipeline scheduling
algorithm and MARS with nonpipelined multipliers algorithm and MARS with pipelined multipliers
MARS 7 MARS ’

DIl DIl

5 4 15 2 -- -- 4 4 14 o -- --

4 2 13 12 5 2 2 13 8 4 4
10 4 2 13 8 4 2 10 2 2 13 6 4 2
11 3 2 13 8 -—- - 11 2 2 13 4 3 2
12 3 2 13 6 -- -- 12 2 2 13 4 2 2
3 3 1 13 6 -- -=- 13 2 1 13 4 -—- -=
4 3 1 13 6 -—- - 14 1 2 13 4 3 1
15 2 1 13 6 2 1 15 1 1 12 4 1
16 2 1 13 4 -—- - - 16 1 1 12 4 1
17 2 1 13 4 -- - - 17 1 1 12 4 -—- -
18 2 1 13 4 -- - = 18 1 1 12 4 - -=-
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