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A programming paradigm and compiler framework for automatic
replacement of algorithm components

Li Hengjie” ™ ,He Wenting” ™ ,Chen Li" ,Liu Lei” , Wu Chengyong "
(* Tnstitute of Computing Technology , Chinese Academy of Sciences, Beijing 100190 )
(™ University of Chinese Academy of Sciences,Beijing 100049 )
Abstract

Considering that automatic replacement of algorithm components implies the problem of compatibility checking
of the algorithm components,a constraint model for algorithm components is proposed to transfer the compatibility
checking of algorithm component into the compatibility checking of constraint models. To solve the compatibility
checking, a strategy of “Divide and Conquer” ,is used. According to it,only the related constraint strength between
atomic constraints needs to be checked. The compatibility between constraint models can be deduced from atomic
constraints , by making use of the derivate rule of constraints strength and the relaxed rule of compatibility checking
for component interfaces. To make it practical, a programming paradigm that normalizes the behaviors of different
roles in the development of software is presented. The new paradigm helps to balance the manual work in the first
stage of the replacement of the algorithm components between different roles. The proposed prototype compiler
framework supports automatic selection of algorithms and compiler optimization options. Using this system,an aver-
age speedup of 2.29 x is achieved on 9 benchmarks.

Key Words : compatibility checking of algorithm components, programming paradigm , compiler framework , iter-

ative compilation
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