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Software maintenance is the longest and most expensive Software 
Development Life Cycle (SDLC) phase. It contributes a major part of a 
software system’s total life cycle cost. An effective software maintenance 
assessment is crucial to ensure the software system’s longevity and 
efficiency. The effective assessment will provide valuable insight into the 
decision-making guidance and foster continuous improvement. However, 
the factors that influence the assessment process are not ideally mapped 
with the existing software maintenance process. To provide effective 
planning and resource allocation, the software maintenance team needs 
to determine the factors that influence the process. This paper presents a 
review of existing literature to identify and categorise the determination 
factors that influence the software maintenance assessment. Literature 
studies show that the key factors can be identified and grouped into 
several categories. The analysis reveals factors that influence the 
software maintenance assessment, which is categorised into project 
characteristics, development teams’ skills, client involvement, project 
constraint, organisational culture, and documentation. The determination 
factors will help the software maintenance team assess the priorities of 
their efforts and allocate the available resources efficiently. This paper 
contributes valuable knowledge on the assessment process and offers 
useful guidance for practitioners looking to improve their software 
maintenance efforts.
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Introduction 

Software maintenance is a continuous process to ensure the longevity, reliability, and efficiency of 
a software application. It is also considered the longest and most expensive phase in the software 
lifecycle [1]. In many literatures, software maintenance concerns the modification made to the 
software application once it is delivered to the end users. The software maintenance category can 
be classified into corrective maintenance, perfective maintenance, preventive maintenance, and 
adaptive maintenance [2, 3, 4, 5]. Those classifications are based on the activities done to keep the 
software operational and satisfy the user’s requirements.
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The software maintenance process comprises several activities. The activities range from 
bug fixing and performance enhancements to adaptations of software applications to changing 
requirements or environments [6, 7]. The classification of software maintenance according to its 
category is based on the activities done during the management of the legacy system. However, the 
existing factors are not adequate in guiding practitioners during the decision-making process [8, 1]. 
Current technological advancements should be observed during software maintenance activities to 
propose the most suitable model for both practitioners and researchers. Those activities are important 
to ensure the software system keeps functioning according to the users requirements.

Due to the constant change in software applications during the software maintenance phase, the 
program structures tend to degrade. Over time, users keep on request to add more functionality to 
the current system. On the other hand, stakeholders will see that the expansion of the system will 
provide more benefits to the users. The process of implementing change might introduce new bugs 
to the software and cause the internal structure to deteriorate [9, 10, 11]. To overcome this issue, 
maintainers need to understand the activities involved during the software maintenance process 
clearly. The software maintenance process is shown in Figure 1. 

Software maintenance is different from software development as it starts at the clients request. 
The work starts upon the team receiving the client’s request [12, 13]. Usually, the client request is 
in a form called a Change Request (CR) or Modification Request (MR). The form consists of the 
necessary information about the change or a new request by the users or stakeholders.

 

Figure 1:  Software maintenance process life cycle [6]

Before facilitating the process of assessing the type of software maintenance, it is crucial to 
address the factors that influence the determination process. The factors need to be defined earlier 
so the next process would become easier for the team. Based on the identified factors, the software 
maintenance engineer will be able to plan and allocate resources in advance. Thus, this study aims to 
elicit and propose the factors that contribute to the software maintenance assessment. By providing 
the factors, it will help industry practitioners to consider the identified factors at an early stage. 

Methodology

This section explains the process used to identify the factors that contribute to the determination of 
software maintenance assessment. There are phases involved, and the first phase is to investigate 
those factors in the existing literature. Figure 3 presents the proposed process involved in the 
research.

Phase 1: Literature Study

This study performed document analysis to accomplish the aforementioned objectives. Document 
analysis is a systematic procedure for reviewing or evaluating existing material, either printed or 
electronic [14]. The process of document analysis involved skimming, reading, and interpretation. 
Figure 2 illustrates the steps involved in the first phase of this study. 
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Figure 2: Research design

The initial step is to evaluate the information resources that come from various sources, 
including online databases and books, either printed or electronic. The credibility of the sources is 
thoroughly checked to ensure that those documents are retrieved from a valid database. 

Next, during the literature search in step two, different keywords were applied, and different 
sources were gained. In this study, several databases were referred to retrieve the information: IEEE 
Xplore, Scopus, Science Direct, and Google Scholar. Table 1 presents a summary of the databases 
used during the literature search activity.

Table 1: Online database for literature search

Indexing Database Number of Studies Retrieved
IEEE Xplore 6

Scopus 7
Science Direct 6
Google Scholar 4

ACM Digital Library 3

The last step involved composing the sources together, where all the selected sources for 
document analysis are analysed. This activity helps to figure out the factors that contribute to 
the assessment of software maintenance classification. Each finding is then divided into several 
categories, which later represent the component in the software maintenance assessment model. 

This extensive literature review, employed during document analysis, helps to identify the 
factors studied by various researchers. Then, the list of factors related to the software maintenance 
assessment is identified and sorted out. Next, the redundant factors are removed.

Phase 2: Validation of Proposed Factor

Phase two of this study will be related to the validation of the proposed factors through expert 
validation. The expert panel involved a group of experts in the fields of software maintenance 
and software development. They should have experience in maintaining a legacy system in their 
organisations for some time. Based on [15, 16], it is possible to have at least three expert panels to 
evaluate the proposed factors. For this phase, those three expert panels should be enough to gain a 
brief idea and support the software maintenance assessment model.
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Figure 3: Proposed process in factors validation

The proposed approach aims to develop reliable factors that help to determine the software 
maintenance assessment. The expert panel’s point of view is crucial to validating the findings 
based on industrial perspectives. Therefore, these factors are crucial to this study in supporting the 
development of a software maintenance assessment model. 

Results and Discussions

In this study, the results from the document analysis process have helped to identify the factors 
that influence the software maintenance assessment. All factors identified during the document 
analysis process are listed, and thematic analysis is performed to classify those factors into relevant 
categories. 

Table 2 presents the identified factors that influence software maintenance assessment in 
general. According to the literature, these factors may vary depending on the type of application 
[17], [1], [18]. In this study, the identified factors are listed to give a brief idea of how they will 
affect the assessment of software maintenance. These factors will be used as a guideline for software 
practitioners to forecast the preparation needed for the assessed software maintenance project.

Table 2: Software maintenance assessment: determination factors

Factor Source

Size	 [19], [6], [9], [2], [20], [21], [22]

Criticality	 [4], [6], [9], [22]

Communication skills [23], [5], [8], [12], [20],

Team competency	 [19], [1], [23], [24], [4], [5], [8], [21]

Knowledge domain [1], [23], [24], [12], [21]

Collaboration	 [23], [4], [6], [8], [12], [20]

Commitment	 [23], [24], [6], [8], [20]
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Cost	 [23], [6], [7], [8], [25]

Time	 [24], [4], [7], [2], [26]

Quality	 [6], [2], [25], [26]

Hierarchy	 [23], [2], [8], [9]

Obsolete document [19], [27]

System specification [19], [28], [27]

Documentation 	 [19], [29], [24], [9], [25], [20], [28], [27]

Based on the document review conducted, 14 factors have been figured out. Documentation 
and team competency factors were found in eight kinds of literature. It shows that these two 
factors are important to consider when assessing the software maintenance project. Seven kinds of 
literature emphasise the size of the project as one of the factors that need to be considered during the 
assessment process. Normally, the size of a software project is measured by the Line of Code (LoC), 
number of sub-systems, and number of users [2].  

Another factor was collaboration between the customer and the maintenance team. Researchers 
have discussed this factor in six studies conducted in previous literature. Four articles during the 
document analysis discussed communication skills, knowledge domain, commitment, cost, and time 
factors. Four articles found more factors, such as criticality, quality, and hierarchy, while system 
specification and obsolete documents were discussed in three and two articles, respectively. 

The identified factors are then classified into one significant main factor that will later represent 
a component in the future proposed model. We employed coding techniques for the defined factors 
and grouped the factors with similar intentions under relevant categories. Each component will then 
create a linkage between another component to complete the model. Table 3 presents the results after 
all the factors have been grouped into their main factor. 

Table 3: Factor and sub-factor classification

Factor Sub-Factors
Project Characteristics Size, criticality
Development teams’ skills Communication skills, team competency, knowledge domain
Client involvement Collaboration, commitment
Project constraint Cost, time, quality
Organisational culture Collaboration, hierarchy
Documentation Updated, obsolete

The objective of this study has been achieve through the successfully conducted document 
analysis process. Six factors have been identified together with its sub-factors. Project characteristics 
have been seen as important factors to be considered during the assessment process [25], [20]. The 
sub-factor is followed by the size of the software application that needs to be considered and the 
criticality of the project. Other factors are the development team’s skills, client involvement, project 
constraints, organisational culture, and documentation, which are crucial to the software application.   
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Future work is then scheduled to validate the factors and sub-factors by the expert in the 
industry. The expert panels are among the project managers with more than 14 years of experience 
in managing the legacy system[30]. Based on the years of experience, the expert panel might have 
been involved in many projects related to legacy system modernisation. Their insights are valuable 
in helping the finalisation of the factors that have been extracted in the literature review.	                              

Conclusions

This study was conducted to identify the factors that affect the assessment of the software maintenance 
process. The existing factors in the previous literature do not ideally map with the current process 
in software maintenance, especially in managing the legacy system application. In addition, based 
on the latest study conducted, we have identified fourteen (14) factors, including size, criticality, 
communication skills, team competency, knowledge domain, collaboration, commitment, cost, 
time, quality, hierarchy, obsolete document, system specification, and documentation. Those factors 
have been grouped into categories such as project characteristics, development team skills, client 
involvement, project constraint, organisational culture, and documentation. 

The study found that the defined factors significantly impact software maintenance assessment. 
Practitioners in the software industry will use the identified factors as their guidelines to assess the 
process of software maintenance assessment. The results will further contribute to the development 
of a software maintenance assessment model. 

In future work, the expert panel will validate the factors and sub-factors through interview 
sessions to finalise the evaluation and refinement of the defined assessment factor. The output will 
then be used to establish the component for the software maintenance assessment model.
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