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Abstract

With the advance of technology, the reliability of computers and software systems
has increased significantly. When this dependency became large, the risks resulting from
the failure of these systems are great. So it is necessary to have reliable systems operating

without failure for a certain period and in a specific environment.

In this thesis, we have modeled and built the Software Engineering tool, namely,
Parameter Estimation for Software Reliability Model (PESRM Tool) to assess software
reliability as the main feature of software quality. The parameters of Software Reliability
Growth Models (SRGMs) were estimated based on failure data and meta-heuristics
algorithms which are: Grey Wolf Optimizer (GWO), Flower Pollination Algorithm
(FPA), the Real Coded Genetic algorithm (RGA), Hybrid Grey Wolf Optimizer (HGWO)
and Hybrid Flower Pollination Algorithm (HFPA). Two data sets were used to compare
with the previous studies. For the first data 70% of the data were used for training and
30% of the data for the test. For the second data set, 100% of the data were taken for

training and testing.

The parameters of four models of the (SRGMs) were estimated: Goel-Okumoto
(G_0O), Power (POW), Delayed S-shaped (DSS), Inflection S-shaped (INFS) by using
two algorithms of Swarm Intelligence:(GWO) and (FPA), the genetic algorithm encoded
with real values (RGA) was also used. The (GWQO) was hybridized with the genetic
algorithm and the (FPA) algorithm hybridized with the genetic algorithm and all results
were compared with the Particle Swarm Optimization (PSO), the Artificial Bee Colony
Algorithm (ABC), the Dichotomous Artificial Bee Colony Algorithm (DABC), the
Classical Genetic Algorithm (CGA) and Modified Genetic Algorithm (MGA).

The results obtained from the implementation of the tool using the first data
showed that the (RGA) was superior to the comparative algorithms for all models also
exceeded the (GWO) and (FPA) algorithms, except in the (DSS) model were (FPA)was
the best. The results also showed that the hybrid algorithms (HGWO) and (HFPA)



exceeded the original algorithms in terms of the number of cycles required to reach the
best solution. When using the second set of data, performance, accuracy and stability
were compared between the algorithms. The (RGA) algorithm was better than others
algorithms in terms of the number of iterations needed to reach the best solution. The
(GWO) was better in accuracy and stability. The hybrid algorithms (HGWO) and
(HFPA)were much better than the original algorithms in terms of the number of iterations

needed to reach the best solution.



