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Abstract 

Software reliabilityis the probability of failure-free software operation for a specified period 

of time in a specified environment. It is hard to achieve, because the complexity of software 

tends to be high. Software failures may be due to errors, vagueness, omissions or 

misunderstanding of the specification that the software is supposed to satisfy, inaccuracy or 

inability in writing code, inadequate testing, improper or unforeseen usage of the software or 

other unforeseen problems.This paper provides an overview regarding software failures and 

process mining. 
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INTRODUCTION 

Process mining is a process management technique that allows for the analysis of business 

process based on event logs. The simple idea is to mineinformation from event logs recorded 

by an information system. It aims at refiningthe techniques and tools for determining process, 

control, data, structural, and social structures from event logs[1]. Process mining techniques 

are often used when no formal explanation of the process can be attained by other methods, 

or when the quality of existing credentials is doubtful. For example, the audit trails of 

a workflow management system, the operation logs of an enterprise resource 

planning system, and the electronic patient records in a hospital can be used to discover 

models relating processes, administrations, and products. Moreover, such event logs can also 

be used to compare event logs with some prior model to understand whether the observed 

reality conforms to some prescriptive or descriptive model.  

Software engineering is the study and application of engineering to the design, development, 

and maintenance of software. It is concerned with finding ways in which to produce working 

software for predictable costs in probable time [8].The major focus of software engineering 

today is on well-tested heuristics for the production of software to solve complex problems 

when many people are involved in the process, as users, as experts, as programmers, as 

managers, etc. Therefore most of the issues in software engineering are concerned with 

contacts among people, relatively than with the production of software. 

The Reliability of any software is becoming so important in our daily life need; Errors of the 

software inappropriately continue to be frequent to cause system failures. In software 

development the most time consuming and difficult task is to detect bugs and fix them. For 

solving this difficult issue it would be highly recommended if we analyze the bug and 

understand their behavior and characteristics and detect them automatically [6]. In the 
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software that contains a huge code of data and in documents it is difficult for the developers 

to analyze the data and detect them. We approach a process mining technique to extract a 

useful knowledge in the large software and contribute this knowledge for bug detecting.The 

purpose of this study is to explore how process mining techniques can be applied to improve 

software reliability [7]. Objectives of this study are: 

I. To assessment the concept of Software Reliability and process mining. 

II. To regulate the problems in achieving the Software Reliability. 

III. To categorizeprocess mining techniques that can be applied to achieve high software 

reliability. 

SOFTWARE RELIABILITY 

It is the ability of a computer program to accomplish its intended functions and operations in 

a system's environment, without experiencing failure (system crash) [4].  

Mining for reliability includes, 

 Making a software free from errors 

 System learning automatically to give better efficiency. 

 Detecting the bugs that come through the network. 

 Identifying the accuracy of the software. 

 Type of the failures 

CHARACTERISTICS OF SOFTWARE BUGS 

To plan effective tools for improving software quality requires a good understanding of 

software error features in representing software. Such characteristics include bug root causes, 

impact, resolution time, and correlations among them [10]. For example, if many bugs are 

caused by simple typos or copying-and-pasting, software development tools can provide 

more support to help detect these automatically. In testing, developers can focus onbugs 

based on the severity of the impact so that resource can be utilized more effectively. 

 

APPLICATION 

Process mining follows the options known from business process engineering and goes 

beyond with response to business process modeling 

 Process analysis filters, orders and compresses logfiles for further insight into the connex 

of process operations. 

 Process design may be supported by feedback from process monitoring, which means 

basically action or event logging 

 Process enactment uses results from process mining based on logging 

for triggering further process operation. 

 

Software reliability is comprised of three activities [5] 

 Error prevention 

 Fault detection and analyzing. 

 Measurements to maximize reliability. 

 

TECHNIQUES 

Process mining techniques are used to extract knowledge from event logs commonly 

available in today's information systems. These techniques provide novel means to discover, 

monitor, and improve processes in a variety of application domains [2]. 

. 

 Discovery: It is based on event log and the model is constructed by a process model that 

is use to discover based on low-level events. For example, using the alpha algorithm, 
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which is a driven approach, where the authors state the lack of analytic capability for 

large event data volumes with simple method.  

 Conformance analysis: This model is compared with the event log and discrepancies 

between the log and the model. For example, there may be a process model indicating 

that purchase orders of more than 1 million euro require two checks. It is used to detect 

deviances to enrich the model. An example is the addition of a process model with 

performance data, i.e., some a priori process model is used to project the bottlenecks on. 

Conformance check techniques aim at automatic comparison of envisioned rules or 

models with behavior recorded in an event log to identify discrepancies [3]. 

 Extension: This model is extended with a new feature or perspective, i.e., the aim is not to 

check conformance but to improve the model. An example is the extension of a process 

model with performance data, i.e., some previous process model dynamically interpreted 

with performance data [9]. 

CONCLUSION 

In this paper we have discussed process mining, softwareengineering and software reliability. 

We alsodiscussed how the different techniques are used toimprove the software reliability. 

The software and bugs are monitored that can affect the efficiencyof the software. 
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