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A Software Reliability Growth Model with
Bell-Shaped Fault Detection Rate Function

LIU Hong-Wei YANG Xiao-Zong QU Feng DONG Jian

(School o f Computer Science and Technology , Harbin Institute of Technology, Harbin 150001)

Abstract  Software reliability growth models (SRGMs) based on the non-homogeneous Poisson
process (NHPP) are quite successful tools which have been proposed to assess the reliability of
software. Among various SRGMs, two most important factors which affect the accuracy of relia-
bility evaluation and prediction are the number of initial faults and the fault detection rate (FDR).
Some SRGMs based on NHPP assume a constant FDR, and some others assume a increasing or
decreasing FDR function as time passes. Those assumptions ignore either the learning process of
the software testers or the fact that failures removed first have higher detected rate. A bell-
shaped FDR function is proposed which integrates both learning phenomenon and inherent FDR.
A NHPP SRGM called Bbell-SRGM is put forward which incorporates the proposed FDR func-
tion. Bbell-SRGM is evaluated using a set of software failure data. The results show that Bbell-
SRGM fits the failure data better than G-O model and some other SRGMs.
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Background

“System Fault Tolerance Ability Evaluation ( Grant
No. 41316.1.2)” is a pre-research project for the Tenth Five
Year Plan. The main objective of this project is to evaluate
the fault tolerance ability, fault tolerance mechanism, and re-
liability of computer system. Software reliability evaluation
technique is one of the main areas.

Dependable computing is highly considered by Interna-

tional researchers. This research area includes fault toler-

grams Foundation of Ministry of Education of China (Re-
search on dependability evaluation algorithms of computer
system, Grant No. 20020213017), authors have worked on
the evaluation algorithms for fault-tolerance and dependabili-
ty. Some progress has been achieved. Furthermore. authors
will develop evaluation algorithm for dependability of very
large scale network system.

This paper aims at software reliability evaluation and

ance, reliability, availability, etc. Software reliability is an prediction.
important aspect in this area. Supported by the Ph. D. Pro-
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