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Abstract- Exceptions are among major errors that negatively affect software reliability; thus, they require effective and 
timely intervention, particularly considering the recent significant developments in software systems. However, this aspect 
of software is often overlooked by many developers or postponed to the testing phase. This paper presents feedback from 33 
developers with different expertise to explore their views about exception handling and how exceptions should be addressed 
in software development. Although some participants were not confident when dealing with exceptions addressed at 
different development levels, they did not have much difficulty dealing with exceptions in general; however, the results also 
emphasized the importance of and need for identifying and addressing exceptions at early stages of software development. In 
addition, the participants' opinions regarding exception handling differed, which underlines the need for more guidelines on 
identifying and handling exceptions to support this process. 
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I. INTRODUCTION 
 
Exception handling has been defined by many 
researchers from different perspectives. Simply, it is 
the task of dealing with unexpected situations to 
prevent failure or deviation from the intended 
purpose of the developed software [1],[2],[3],[4]. 
Parnas [5] suggested that more than 80% of 
exceptions could be eliminated in the requirements 
phase. For the implementation stage, modern 
languages also provide a default exception detection 
mechanism such as the try-catch block in Java [6]. 
   
There are many views on how to deal with exceptions 
that have led to overlooking exceptions or shifted the 
main focus. Many studies have shown that the 
weakness of a software system in satisfying the 
requirements results from a wide variety of defects 
[7],[ 8]. Shah et al. [9] reported that many developers 
sometimes ignored exceptions while some considered 
them as a waste of time and only addressed them at 
the time of correction if absolutely necessary. Brock 
[10] pointed to the importance of dealing with 
exceptions due to their adverse effects on the quality 
of software and its continued success. She suggested 
a number of guidelines and patterns to mitigate and 
address exceptions. 
 
Several studies have attempted to identify different 
approaches and proposed design patterns to reduce 
neglect regarding handling exceptions and encourage 
developers to integrate exception handling into the 
process of software engineering [10],[11],[12]. Others 
have suggested frameworks and techniques to 
improve and support the separation between normal 
and exception codes in programming languages [13-
15]. Despite the importance of exception handling at 

early stages, several developers still apply the 
"ignore-for-now" approach and handle the situation 
only when an error has occurred [16]. Thus, 
exceptions are often ignored or not even considered at 
early stages of development.  
 
There is a need to investigate the reasons for and 
effects of this neglect. The auditing process in the 
implementation phase mostly involves addressing 
many types of exceptions. However, this can be a 
costly process since it may require revising the 
software to a considerable extent especially if 
exceptions are a result of weak definition of 
requirements. 
To explore the different views of software 
developers, in this study, a research survey was 
conducted with 33 developers having different 
programming experience in Java and VB.net. The 
collected data was analyzed in light of the issues 
discussed above. The majority of the participants in 
the survey believed that handling exceptions at the 
implementation stage was difficult. Furthermore, 
some participants reported that they normally dealt 
with exceptions based on the requirements of the 
programming language used. However, the 
participants’ responses indicated that most 
organizations they worked for did not have well-
documented policies that clearly described the 
process of exception handling. The results also show 
a clear divergence of the participants’ views 
concerning the phase of development in which 
exceptions should be addressed. Based on the results 
of the survey, in this paper, several recommendations 
are presented to help resolve differences of views 
among developers, specifically those who frequently 
face problems with exceptions. The remainder of this 
paper is structured as follows: Section II explains the 
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proposed methodology. Section III gives a detailed 
description of the participants’ views on exception 
handling. Section IV presents a brief description of 
the results and discussion. Finally, conclusion and 
recommendations for future work are presented in 
Section V. 
 
Methodology 
The aim of the proposed methodology was to answer 
the following questions: 
At which stage a software developer needs to handle 
exceptions? 
 How should a software developer handle exceptions? 
 Is exception handling a difficult task that needs to be 
undertaken only at the debugging phase (i.e., during 
runtime)? 
What do the software developers consider to be the 
usual causes of exceptions? 
 
Exceptions are abnormal situations that may lead to a 
process not being able to achieve its targeted goals; 
thus, they should be resolved rapidly to avoid a risk 
of failure in the developed software. The main goal of 
this study was to investigate at which stage of 
software development developers with different years 
of experience generally handled exceptions and their 
views on the effects of exception handling. For this 
purpose, developers with some experience in both 
Java and VB.Net were selected to complete the 
survey. 
The survey consisted of four questions that were 
simply phrased and explained to obtain clear and 
relevant responses from the developers. In addition, 
the participants were provided with options to help 
them with feedback on exception handling; however, 
no intervention was made to direct the participants’ 
responses. 
Before administering the survey, the developers were 
informed about the main purpose of the study, which 
was to reveal their views on exception handling to 
help determine effective ways of undertaking this 
process at an appropriate stage of software 
development. 
The participants’ views on exception handling  
The participants were classified into three categories 
according to their years of experience; 1-5 years 
(little experience), 6-10 years (moderate experience), 
and more than 10 years (experts). Most of the 
participants used one or both of the Java and VB.NET 
programming languages.  
 
To date, only 33 developers have completed the 
survey. The details of the questions and the 
participants’ responses to each question are presented 
and discussed in the following section. 
 
Question 1: At which stage of software development 
should developers undertake exception handling? 
This item aimed to determine the views of 
participants on the most important stage in the 

software development process to handle exceptions. 
To help them with their responses, the participants 
were presented with three stages to choose from; 
namely, requirements, design, and implementation. 
They were also given a fourth option, “neglect at all 
stages”. Table 1  shows the responses collected from 
33 developers according to their years of experience. 
 

Table 1. Participants’ responses concerning the development 
stage in which exceptions should be handled by experience 

Stage 1-5 
years 

6-10 
years 

>10 
years 

Requirements 
stage 

3 2 4 

Design stage 2 2 0 
Implementation 
stage 

11 2 3 

Neglect at all 
stages 

1 3 0 

 
Almost half of the participants (48%) responded to 
Question 1 as “implementation stage", followed by 
“design stage” and “requirements stage” (12.12% 
each).  Furthermore, more experienced participants 
emphasized that exception handling should be 
undertaken at the implementation stage. However, 
this raises an important question: Does the need for 
exceptions handling arise due to a lack of clear 
representation of needs that prevents the program 
from functioning at a certain point during runtime? 
In previous studies, Shah, H., C. Görg and M.J. 
Harrold [17, 18] administered a survey to a group of 
7 novices and 8 professional developers on the 
process of exception handling and found that novice 
developers only used it in the debugging phase due to 
the programming language requirements whereas 
expert developers mostly utilized exception handling 
to try to understand and interpret failure messages. In 
contrast, the responses of the participants in the 
current study clearly indicate that exception handling 
is often neglected at the early stages of software 
development due to either the programming language 
or errors not being identified before the test stage. As 
a result, exceptions would mostly be left undetected 
until the later stages of development. 
 
Question 2: How do software developers handle 
exceptions? 
To facilitate the response to this question, the 
participants were provided with the following three 
options: 
 
 (a) Each developer uses their own exception 
handling mechanism. 
 (b) Developers use exception handling mechanisms 
required by the programming language they use. 
 (c)  Exception handling is a waste of time, thus 
should be ignored. 
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Table .2 bellow presents the responses of the 
participants to Question 2 according to their years of 
experience. 

Table 2. The participants’ views on exception handling 
mechanism by experience 

Handling mechanism 1-5 
years 

6-10 
years 

>10 
years 

Developers define 
exceptions mechanism 

6 1 5 

Exception handling 
mechanism required by 
the programming 
language is used 

8 8 1 

Exception handling is a 
waste of time (should be 
neglected) 

0 4 0 

 
Approximately half of the participants (51.5%, N = 
17) reported that developers used exception handling 
when required by the programming language (as in 
the case of Java, which prompts the developer to add 
an exception handling block to the code) and 12 
participants (36.36%) thought that developers had 
their own exception handling mechanism. The 
remaining participants (12.12%, N=4) considered 
exception handling to be a waste of time. 
 
Question 3: Do you think exception handling is a 
difficult task and it should be considered only during 
the debugging period (i.e., if exceptions occur during 
the testing of the software, then they should be 
handled)? 
 
The responses to this question were restricted to 
“yes” and “no” choice. Of the 33 participants, 60.6% 
considered exception handling to be a difficult task 
and  39.4% thought it was easy to undertake (Table 
3). 
 

Table 3. The participants’ views concerning the difficulty of 
exception handling by experience 

Degree of 
difficulty 

1-5 years 6-10 
years 

>10 
years 

 
Difficult process 7 9 4 
Easy process 7 3 3 
 
Question 4: What do you think are the causes of 
exceptions? 
 
Based on the general impression of the author and the 
oral discussions with a number of experienced 
developers that did not participate in the study, an 
open question was added to the survey to allow the 
developers to freely explain their ideas about what 
caused  exceptions. Approximately 61% of the 
participants responded to this question and their 
views differed to a large extent, including 
deficiencies in the physical entity and problems with 

user input. Table 4 presents the ideas of the 
participants regarding the causes of software-related 
exceptions. 

Table 4. Causes of exceptions proposed by the participants 
according to their years of experience 

Cause Num. of 
Participants 

Experience 
(# years) 

Violation of rules, 
constraints and 
regulations defined by in 
business processes 

2 >5 

Consolidation with 
another program or  
database (software 
incompatibility) 

5 mixed 

Errors during program 
calculations or incorrect 
declarations  

2 >5 

System should have the 
minimum number of 
unhandled exceptions 
since a good  
programmer should 
know what  a line of 
code would do when 
executed 

1 6-10 

not checking the data 
type and entry  

6 Mixed 

Complexity of programs 1 >10 years 
Missing requirements 
issues 

3 1-10 

 
The results regarding Question 4 gave the impression 
that the participants’ focus was again on the 
implementation stage with little attention paid to 
other development stages. 
 
II. RESULTS AND DISCUSSION 
 
The developers that participated in this study 
presented different views on how to deal with 
exceptions. Some perceived it as a complex process 
whereas others thought that it was a waste of time. 
This indicates the necessity of scientific studies to 
explore and discuss appropriate approaches that will 
help developers understand the importance of 
exception handling at the early stages of software 
development. Shah et al. [18] conducted a survey 
with 15 developers (novice and expert) to reveal their 
understanding of exceptions and how they handled 
them. The authors concluded that novice developers 
used exception handling only when software errors 
occurred during runtime or when prompted by the 
programming language whereas expert developers 
stated that exception handling was an important 
process for the development of all types of software.  
 
Another study by Ebert et al. [19] targeted a number 
of developers to provide an understanding of how 
they handled bugs and reveal their views regarding 
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the impact of bugs on software quality and testing. 
They reported different views among the participant 
developers; for example, some stated that the bug 
fixing process was not a difficult task compared to 
other errors whereas others, mostly professional 
developers, emphasized that exception handling was 
not sufficient because it was neglected. 
The results reported by Shah et al. [18] are similar to 
the results of our study in terms of the participants’ 
often overlooking exceptions at the early stages of 
software development. However, the two studies 
mentioned above [18], [19] did not focus on the role 
of other development stages; they only referred to 
software development in general or the correction 
phase. In this paper, the role of other stages of 
development in the process of handling exceptions is 
also stressed. 
In this study, the developers with little experience 
often ignored exception handling at early stages of 
the development process while intermediate and 
advanced developers were not sure about the stage at 
which exceptions should be handled (Table 1). 
Furthermore, the developers with little and moderate 
experience mostly used exception handling due to the 
requirements of the programming language. Since 
these participants witnessed the emergence and 
evolution of modern languages, especially those that 
encourage the use of exception handling, they may 
have acquired the necessary knowledge to handle 
situations that required addressing exceptions. On the 
other hand, more experienced developers had their 
own defined exception mechanisms probably because 
over years, they had multiple opportunities to handle 
exceptions, which helped them develop their own 
approach to this process. However, in the absence of 
guidelines, these self-developed approaches would 
not be sufficient to effectively handle exceptions. 
 
CONCLUSION 
 
This paper presents the results of a survey study 
conducted with 33 developers with different years of 
experience to offer an insight into their views on 
exception handling and the stage at which exceptions 
should be handled. The results showed that the 
participants mostly focused on the implementation 
stage and often overlooked the role of other 
development stages. The study also revealed that 
more than half of the developers believed that dealing 
with exceptions was a difficult task. To mitigate the 
effect of exceptions and facilitate the process of 
addressing them, there is a need for an improved 
method and approach for handling exceptions at each 
development stage.  
In addition, exception monitoring and handling 
should be integrated into the whole software 
development cycle starting from the requirements 
stage and covering all the later stages (i.e., design, 
implementation and testing).  

For future work, it is planned to conduct interviews 
with users of long-running software systems to 
identify the problems they previously encountered or 
are currently facing when using these systems. This 
will provide useful data to help develop new 
approaches and methods to improve and develop 
software systems.   
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