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A reconfigurable hardware-software iteration co-synthesis
algorithm based on vertex position tree

LI Chunsheng"?, ZHOU Xuchai' , ZENG Fangling’, WANG Chao'

(1. School of Computer Sciences Universily of Science and Technology of China, Hefei 230027, China;

2. Key Laboratory of Electric Restrictions Electronic Engineering Institute, Hefei 230037, China)

Abstract: In reconfigurable computing, more tasks can be executed at a higher speed in hardware by time
multiplexing with the limited area resources. Meanwhile, it also brings new challenges to the traditional
hardware-software codesign. For offline scheduling. centralized shared structure reconfigurable platform,
the ICS-VPT (iteration co-synthesis based on vertex position tree) algorithm synthesized hardware-
software partitioning, hardware placement and task scheduling to improve system performance; The VPT
(vertex position tree) data structure was first proposed, which could find a placement position quickly with
small storage space; The ICS (iteration co-synthesis) algorithm grouped tasks according to data
dependence graph and obtained the hardware/software tasks’ priorities by combining the communication

cost, thus obtaining a reasonable partitioning and scheduling. Experimental results show that the ICS-
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VPT algorithm maintains a lower level of system running time by means of efficient reconfigurable resource

management and flexible communication cost handling.

Key words: reconfigurable computing; vertex position tree; hardware-software partitioning; iteration

scheduling; hardware placement
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Fig. 1 Abstract structure of reconfigurable platform
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Fig. 2 Reconfigurable 2-D area array & vertex position tree
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Tab.1 Parameters table of illustrate example

ZH Vi Ve Vs Vi Vs Vs Vi Vg Vg Vi

w 6 3 4 7 4 3 8 2 3 5
h 2 4 3 3 4 6 5 6 5 4
Sw 20 18 16 29 23 26 36 21 22 28
Hw 7 6 5 12 9 10 15 8 9 14
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Tab.2 The process and result of algorithm running

C DDG VSiiw Hw fite VSse Sw  fse Piw Pse Result
Vi 0 7 7 0 20 20 20 — Hw—1
1 Vv 0 6 6 0 18 18 18 — Hw—2
Vs 0 5 5 0 16 16 16 — Hw—3
) Vy 7 12 19 20 29 49 49 — Hw—4
6 9 15 12 23 35 35 — —
5 19 9 28 12 23 35 35 — —
3 Vs 19 10 29 24 26 50 50 — —
\Z 19 15 34 28 36 64 64 — Hw—5
A Vs 34 9 43 12 23 35 — 8 Sw—1
Vs 34 10 44 24 26 50 50 — Hw—6
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5
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6 Vi 45 14 59 51 28 79 79 — Hw—9
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Fig. 7 Scheduling Result-Gantt chart
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