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A Study of Variable Partitioning and Instruction Scheduling Methods for
DSP Architecture with Multiple Data-memory Modules
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Abstract

In order to explore the potential of higher memory bandwidth, multiple on-chip memory
modules are attractive for designing modern digital signal processors (DSP). To harvest the
benefits provided by this architecture, effective compiler techniques are required. In this project,
we propose three variable partitioning and instruction scheduling methods and design related
analytic modules to evaluate their preliminary performances. Based on our analyses, the proposed
methods are not only more efficient but also more effective compared with existed methods.
Keywords: Digital Sgnal Processor (DSP) ~ Multiple Data-memory Modules ~ Instruction
Scheduling ~ Loop Parallelization ~ Memory Access
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% 1. § % %% (1Imultiplier and 1 adder).

2 memory modules 3 memory modules 4 memory modules

List |RSVR| RSF | RST | List |RSVR| RSF | RST | List |RSVR| RSF | RST
Wave Digital Filter 9 5 9 10 9 5 9 10 9 3 9 10
Forward-substitution 12 6 1 1 12 4 12 1 12 4 12 15
IR 2D 26 24 | 40 | 40 20 14 | 40 | 40 20 n 50 | 43
Filter 13 6 10 | 10 13 5 12 1 13 4 13 12
Discrete Fourier Transform| 16 14 28 28 15 10 31 28 15 7 29 29
THCS 7 4 8 8 7 4 10 8 7 2 10 8

% 2. F % %% (2multipliersand 2 adders).

2 memory modules 3 memory modules 4 memory modules
List |RSVR| RSF | RST | List |RSVR| RSF | RST | List |RSVR| RSF | RST
Wave Digital Filter 9 5 9 9 9 5 9 10 9 3 9 10
Forward-substitution 12 6 1 11 12 4 1 1 12 4 11 12
IR 2D 26 24 | 40 | 40 20 14 | 40 | 40 20 11 40 | 40
Filter 13 6 10 | 10 13 5 1 10 13 4 11 10
Discrete Fourier Transform| 16 14 28 28 14 10 28 28 13 8 29 28
THCS 6 4 8 8 6 4 8 8 6 2 8 8
% 3. F % %% (2multipliersand 2 adders) (Iength, d).
2 memory modules 3 memory modules 4 memory modules
List |RSVR| RSF | RST | List |RSVR| RSF | RST | List |RSVR| RSF | RST
Wave Digital Filter 52 191]193|91]53|91|105|91]36]|92]10,8|91
Forward-substitution 6,3 |111,3|11,4|11,1| 48 |11,5|11,8|11,2| 4,8 | 11,9|12,12| 11,2
IR 2D 24,1140,1|40,1(40,1|14,1|40,1|40,1|40,1]11,1|40,2|40,3|40,1
Filter 6,2 |10,5|10,3|10,1| 53 |11,9|10,6|10,1| 4,3 |11,15/ 10,7 | 10,1
Discrete Fourier Transform| 14,1 | 28,2 28,0(28,0]10,1|28,4(28,1|28,1| 8,3 |29,6|28,1|28,1
THCS 4,2 (182|80|80]42|83|81|81]|24|85)|81]|381
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