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Abstract: This study was aimed to evaluate the application of software metrics used by the software enterprises present in Saudi Arabia. Extensive literature reviews were 
conducted to comprehend the current body of knowledge on the use of software metrics in Saudi enterprises. These literature review and studies elapsed approximately two 
decades. Based on the drawbacks, shortcomings, and fallacies of the existing studies a series of interview questionnaires were developed. Interviews were conducted for collection 
of real-time and actual data. Around seven Saudi enterprises were selected, and each enterprise was considered and regarded as a unit, and the manager of the enterprise was 
acting as a unit for our case study. 40 managers were interviewed, and their responses were analyzed. Respondents' responses indicate that the software is useful enough to 
support business processes. In an attempt to assess the complexity of implementing this software, effective feedback was received, suggesting that there is a lack of communication 
between the developers and managements’ intent. Moreover, the findings of this study showed that the organization need to give more attention to quality and productivity 
management. In addition, the results indicate that when agile development is undertaken through software effectiveness, the enterprise's services are implemented appropriately. 
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1  INTRODUCTION 

 
Software metrics are the measurement of measurable or 

numerical properties of software. The studies by Psomas et 
al. [2] and Fenton and Bieman (2019), stated that Software 
metrics are an essential part of the software engineering 
situation. More and more customers are quoting software 
reports or quality metrics as part of their contractual 
requirements [38, 39]. Measurement standards include 
industry standards such as ISO 9000 and industry models 
such as the Integration of the Functional Maturity Model 
(CMMI®) of the Institute of Software Engineering (SEI). 
Enterprises use metrics to understand better, monitor, 
manage, and forecast software projects, processes, and 
products. Measuring software metrics can provide engineers 
with the information they need to make technical decisions 
and manage them. If metrics are intended to convey useful 
information, its definition and purpose should be understood 
by all those involved in the selection, design, 
implementation, collection, and use of the scale. Sometimes 
one metrics can become a management problem, 
overestimated at the expense of other signals, and eventually 
disrupt behavior [40]. In recent years, examples from many 
of the agency's user departments have focused too much on 
the number of services per client. Software metrics are 
useful: the willingness of customers to purchase several 
services can be a sign of an enterprise's health. In this case, 
however, the first is an important issue, and there is no right 
balance in customer care. In some cases, frontline workers 
have tried to improve cross-selling, but have harmed the 
enterprise and customers at the expense of trust and 
relationship. Moreover, many enterprises were facing issues 
that which software metrics they should go for in terms of 
reliability; software quality forecasting is another area where 
software units can play an important role [41]. Again, some 
special models on the market can help with this problem, but 
the debate over their accuracy continues. Whether the 
customer or developer's point of view needs to control the 
cost of testing and certification, this need exists [40]. Various 

technologies are currently available, and this area will 
become more critical in the future [2]. The software 
measurements are all related to the measures, and the 
measurements contain numbers. Use numbers to improve 
things, improve the software development process, and 
improve all aspects of managing that process. Software 
metrics are valid throughout the development lifecycle, from 
the initial phase (the price should be assessed) to monitoring 
the reliability of the final product in this area and how the 
product is continuously being improved over time [5, 42, 
[43]. According to Aba and Badar [4], the software metric is 
explained as "Continue to implement the software 
development process and measurement technology for its 
products to provide relevant and timely management 
information and use these methods to improve the process 
and its products." 

Software metrics are essential for several reasons, 
including measuring software performance, scheduling tasks, 
measuring productivity, and more [1]. Some measurements 
reflect only a portion of an enterprise's performance, but no 
other significant factors. The study by Begosso et al. [3] 
stated that call centers that can track the average waiting time 
for customers are great. Still, there may be more important 
information in calculating the percentage of issues resolved 
during the first call. Another example is that click revenue 
analysis is a popular part of "performance marketing". 
Compared to metrics such as brand value, how marketing 
costs affect the value of enterprises and revenues that can be 
directly related to marketing, these figures make more sense. 
Although they are more challenging to measure than to click, 
these measurements are precious [3]. Measuring sales 
performance can be challenging. It is easy to inflate the 
income of each sales representative (joint action) with 
marketing costs and discounts, but the problem is that not all 
income is of equal value. Like most enterprises, enterprises 
that sell a variety of ROI products must recognize that some 
of the revenue is more profitable. At the same time, an 
enterprise may want to encourage sales from new regions or 
customers who are more challenging to get than upgrading 
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existing accounts, but love is helpful. Software enterprises 
share all revenues equally for several years when calculating 
the price of sales quotas. Thus, there is no difference between 
the software's income (high margin) and the professional 
service that the enterprise provides for software management 
(very low or even negative margins). Finally, the enterprise 
solved the problem by carefully assessing the margin of each 
product and resorting to quotas limited to these numbers. 
Today, more sophisticated enterprises use digital escape to 
test their metrics [40]. For example, you can use your email 
traffic and calendar analysis to determine how often your 
sales channel interacts with critical customers. In the weeks 
leading up to the end of the quarter, if this use does not show 
significant interaction with customers, it is best to reduce the 
likelihood of sales to that customer carefully. Many business 
organizations and measures have taken the opportunity to 
introduce improved hygiene measurements, which may 
change their performance in the future. This includes retailers 
moving from economic valuation to business value 
assessment; sales representatives are replacing general sales 
efficiency standards, converting leading division valuation 
and R&D in general from business monitoring to recycling 
and sustainability calculations [3]. 

The software measurements involve the use of 
technicians by engineers or programmers to identify faulty 
components as long as they encode and manage the project 
to detect as early as possible that it has a lifespan of half a 
year delay instead of days [6]. There are many ways to use 
software metrics, some of which are almost professional on 
their own. There are many ways to share the field of software 
measurement [7]. The most advanced area of software 
measurement is cost and size estimation technology [37] 
[44]. There are many custom software packages on the 
market that provide estimates of the size of the software 
system, the cost of the development system, and the duration 
of the development or improvement project. This software is 
based on planning models, the best known of which the 
construction cost model is developed by Barry Boehm, which 
was then updated based on the experience of many 
enterprises and individuals [3, 34]. Extensive research has 
been conducted in this area, and research is continuing in the 
United States, Europe and elsewhere. Most are funded by the 
United States Department of Defense, governments around 
the world, and the European Economic Community. The 
result of this study is one thing, which means that 
organizations cannot rely solely on the use of their software 
packages [8]. Measuring software development projects 
through measurement has received a lot of attention in 
Europe and the United States. This has become more relevant 
for the increase in fixed price agreements and the use of fines 
for software development customers, not to mention 
outsourcing, facility management or "cooperation" 
agreements [9]. The enterprises should use metrics to decide 
where their changes should go. Early measurement of soft 
factors can often provide a useful overview of how a process 
works and provide business benefits by improving 
performance in key areas such as time to market [10, 13, 32, 
43].  

This study helps us in examining the agile method of in 
the Saudi enterprises that is the framework to address the 
adaptive complication issues for the product delivery with the 
high possible value. The result of this article is focusing on 
the software metrics which are not meaningful, or imperfect 
can have the significant impact on the overall performance 
and the leading management of the enterprises' situated in the 
Saudi. Due to the poor performance of the software metrics 
leading the management of Saudi enterprises were making 
the poor decisions which hurt the overall performance of the 
enterprise. 
 
2  LITERATURE REVIEW 
2.1  Software Processes Used by Saudi Arabian Companies 

 
Saudi Arabian enterprises need software methods that 

are offered quickly. In most cases, employees of a Saudi 
enterprise expect that agile methods are more useful and 
relevant than forecasting methods. Although engineering 
methods have been applied, special instructions must be 
followed. It has been found that the use of forecasting 
methods does not accept possible changes in roadmap 
modification [11]. As an expert in business analysis, the 
availability of agar software solutions is becoming 
increasingly popular. Also, it should not further complicate 
software operations compared to forecasting solutions. As 
there is evidence of more excellent resistance to consent 
whenever they try to make new changes, the ideal approach 
is to establish a collaborative and agile approach with strong 
predictive power [32]. Agile methods can make significant 
changes and achieve satisfactory results [12]. To support an 
eternal plan, they can support the changes required to achieve 
long-term success in any business. Changes are welcome 
with agile methods. Managing the Saudi environment is a 
human rather than a process-based process, and enterprises 
prefer to use agile approaches to implement agile methods 
effectively. Using agile methods, develop short-term 
adaptive plans [24, 45].  

Software measurement is the measurement of 
measurable or numerical properties of software [46]. 
Software metrics are essential for several reasons, including 
measuring software performance, scheduling tasks, 
measuring productivity, and many other purposes [14]. There 
are many interconnected invoices in the process of software 
development. Software indicators relate to four management 
functions: planning, organizing, managing, or improving. 

 
2.2  Impact of Software Metrics on Saudi Arabian Enterprises 
 

Several studies stated that if the Saudi enterprises 
implement software metrics, so it helps the enterprises in 
monitoring and managing through qualitative measurements 
is essential for the success of any project [4, 14, 16].  
Relevant metrics explain how measures can be applied to 
improve processing of Saudi enterprises by providing 
objective methods for characterizing processes and assessing 
the impact of process changes [15, 35, 38].  Saudi enterprises 
can also be used as a diagnostic tool to help the quality 
control team identify the cause of problems or fail to achieve 
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pre-defined objectives. The same is true of the Ministry of 
Education's GRP project [16]. 
 
2.3  Improve Transport Performance 

 
The decision to go to the next level depends mainly on 

the availability of all current/previous period deliveries. As 
the implementation of an ERP system on Saudi enterprises 
requires a lot of investment, it can lead to considerable time 
costs, additional investments, and business losses even if the 
deadlines are not met. To avoid such costs for customers, 
Saudi enterprises should implement software metrics which 
helps in identifying effective measures and collect relevant 
data to ensure that all deadlines are completed before the 
deadline and, where necessary, implement software metrics 
[18, 29]. Achieving satisfactory delivery results is the most 
important challenge for ERP implementation and 
development of Saudi enterprises. When implementing ERP, 
the planning method (waterfall) is usually followed, where 
each step gives some achievements [17, 28]. 
 
2.4  Improve the Quality of Processes 

 
Improving data quality is essentially a series of steps to 

achieve quality objectives by identifying, analyzing, and 
improving existing processes [38]. This requires a continuous 
review of the implementation of current strategies and the 
necessary corrections in case of problems [48]. Saudi 
enterprises can achieve this with appropriate metrics that can 
clearly show whether the process is in line with pre-defined 
objectives and meets customer expectations by providing 
quality ERP systems. Metrics can provide an overview of all 
aspects of the process and identify areas for improvement for 
the Saudi enterprises. Therefore, there must be appropriate 
evidence to manage quality control throughout the lifecycle 
of ERP implementation [19]. 
 
2.5  Improve Product Quality 

 
Product quality is generally measured according to pre-

defined specifications, standards, and expectations [38]. 
Deviations from these criteria, standards and expectations 
can lead to product degradation, such as loss of functionality, 
poor reliability, and reduced deliveries. Improving the 
quality of the ERP system is essential for Saudi Arabian 
enterprises, as it is the basis of all future enterprises. The poor 
quality of an enterprise's disruption can have severe 
consequences for the organization [39]. Also, operators need 
to ensure the high quality of the ERP system on offer, as 
failure to achieve this goal may lead to its exclusion from 
ERP consulting in a competitive environment [20]. 
 
2.6  Improving Productivity (Efficiency) 
 

Appropriate resources can be used to improve the 
implementation and development efficiency of ERP in the 
Saudi Arabian enterprises. Resources must be used in a way 
that lacks resources and does not create competition for the 
enterprises working in Saudi Arabia. The productivity meter 

provides an overview of the reasons for high and low 
productivity. Poor productivity can be due to inexperienced 
teams, inability to use the right resources, poor management 
control over team members, and early evaluation of efforts. 
Higher productivity can also be misleading, for example, 
because the product quality objective was not achieved at the 
beginning of the project and was not adequately implemented 
[21, 41, 47]. Therefore, the quality assurance team of Saudi 
Arabian enterprises needs to identify and collect appropriate 
productivity measurements and investigate the reasons to 
ensure that the implementation of ERP can achieve the set 
goals. Sufficient productivity and that there are no false-
positive results that would undermine the objectives of ERP 
implementation [22]. 
 
3  DATA ANALYSIS 

 
This section of the study explains, and analyses of the 

data gathered through qualitative methods using interviews 
conducting with the top management and the managers of the 
Saudi companies that are using and working on the software 
metrics [23]. The results of the study are further divided into 
different parts to formulate the themes. Moreover, this 
section of the article represents the correct image of the 
companies that are involved in the study while collecting the 
data and conducting an interview with the top management 
and the managers of the selected companies [24].  
 
3.1  Software Process Implemented by the Saudi Companies 

 
The results of the interview conducted by the manager of 

Saudi company showed that the companies in Saudi Arabia 
needed to adopt the mechanism of the software like this is 
provided by the Methods of Agile [25].  The managers of the 
Saudi company generally expect the Agile techniques are 
more effective and useful than the other predictive methods. 
Moreover, the different methods of engineering are mainly 
implemented effectively so fulfil the needs of the individual 
roadmaps to track the records. The results of the interviews 
also showed that the when the software metrics and 
predictive approach have been applied the changes are not 
effectively adopted well when making the change with the 
help of roadmap [26].  

Changes in management policy reviews are positive and 
related to changes in management techniques. It is also found 
that as management technology changes, all operations 
continue to run smoothly [27, 33]. Some have commented 
negatively on the ineffectiveness of the policy, mainly due to 
staff, lack of communication and poor policy 
implementation. Managers and managers respond positively 
to results and procedures, and managers should interact with 
users and employees [28].  

End-user feedback was positive, and lessons learned. 
The level of understanding of the system is high, and the 
efficiency of implementation is high. However, there are still 
some complaints, but they are optimistic about the choice of 
software. The comments on the basic structure are favorable 
due to problems in the work of the technology group. For all 
challenges, material costs are very profitable [29]. Some 
comments on this basic structure are negative because the 
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system is complex, and the server-to-server relationship is 
unsatisfactory. However, the organizational culture of the 
organization has a positive effect. All problems were 
resolved on time with negative consequences, as the issues 
were not resolved quickly and the IT team also resolved IT 
issues efficiently [30].  

Respondents said they did not have enough cost 
experience and decided to take advantage of profitability. 
However, the quality of staff training is high and positive, as 
the study materials and documents are good [31]. The staff 
handbook and the training process are very useful, and the 
people responsible for the training are well organized. The 
shortcomings of the training have not received enough 
attention from the management [32]. 
 
3.2  Identify the Software Processes Used by Saudi Arabian 

Companies 
 
For a Saudi company, the value of the people adds 

unique qualities to the project, not sensible organization and 
management. When efficient software is used to develop 
agile development, the company's services are implemented 
correctly. There are many possibilities for implementing 
engineering services [33]. Scrum, Extreme Programming and 
Lean Development are the methods commonly used in the 
proposed methodological approach. Agile methods are 
created in the form of a manifesto, which is considered a 
universal element. They can build software reliability to 
prove their pros and cons. When scrum has implemented 
various programming software technologies for enterprise 
management services, it has proven to be very effective.  

Saudi Arabian companies need to develop management-
oriented services. Scrum is effective in software 
programming and generally focuses on management 
performance. The software must be developed through scrum 
with efficient management-based performance [26]. Thanks 
to the careful monitoring, inspection and control of scrum's 
software technology, these management tasks can be 
implemented effectively. Saudi Arabian companies need to 
hold regular meetings to manage scrum's software 
development most efficiently. Engineering practice in Saudi 
Arabian companies has proven to be the most suitable for 
scrum's development software [34]. Some have found that 
employees work best in a controlled environment through on-
site meetings. The success of a project is rarely emphasized 
because the effectiveness of the Scrum method can be used 
in project management. Extreme programming practices in 
inter-engineering development create software with scrum's 
methodology that gets the best control. Saudi Arabian 
companies need to adopt significant results and implement 
them where possible to promote effective engineering 
management [35].  
 
4  CONCLUSION  

 
The result of this article showed that the use of software 

metrics for quantitative software review is also a recognized 
area. Extensive research has been done, and some 
organizations have used this technology successfully. This 
software measurement area is also used to monitor current 
software products that need improvement. Reasons for 

choosing existing software for this area are accessibility, low 
prices and other value-added services, such as the ability to 
create applications and projects between departments. Agile 
scrum was chosen as analysis or business management 
software due to its ability to compare project schedules. 
Respondents' responses indicate that the software is useful 
enough to support business processes. In an attempt to assess 
the complexity of implementing this software, positive 
feedback was received, suggesting that such issues are not 
being addressed. Extensive production and processing 
capacity and availability are the most interesting factors in 
assessing the benefits of the software. Analysis of the 
advantages and disadvantages of using software that needs to 
restore the integrity of the management team.  

This study is helping in understanding the root cause that 
lies in the company related to the historical metrics, which 
mainly measures what is effectively possible to tract when 
these measures were developed not what can or should be 
measure. This study also contribute to the management and 
the operations of the Saudi enterprises so that the 
management can be able to use the results of this study to 
underline the types of metrics can be suitable for the 
company. This study also helps the companies in gaining the 
competitive edge among their competitors in the Saudi 
Market. 

Finally, this study helps in understanding the most 
common uses of software metrics: providing administrative 
information. This includes information on the productivity, 
quality and efficiency of processes. It is essential to 
understand that this is an ongoing activity. They can use a 
snapshot of the current situation, but when they see progress 
in the data, the most valuable information is displayed [36]. 
Does productivity or quality improve or decrease over time? 
If so, why is that? What can leaders do to make things better? 
Communicating management information is both an art and 
a science. Statistical analysis is one of them, but it must be 
presented at the right time and for the right reason in a way 
that managers can use [37].  
 
5  REFERENCES 
 
[1] Huang, B., Qin, G., & Zhang, P. (2019). Comparative Analysis 

of TQM and CMMI. In 2019 International Conference on 
Quality, Reliability, Risk, Maintenance, and Safety 
Engineering (QR2MSE) (pp. 273-278). IEEE. 

 https://doi.org/10.1109/QR2MSE46217.2019.9021117 
[2] Psomas, E. L., Fotopoulos, C. V., & Kafetzopoulos, D. P. 

(2010). Critical factors for effective implementation of ISO 
9001 in SME service companies. Managing Service Quality: 
An International Journal. 

 https://doi.org/10.1108/09604521011073731 
[3] Begosso, L. R., Franco, L. H. B., Cunha, D. S., & Begosso, 

L.C. (2019). The Use of Gamification to Support the Process 
of Teaching Scrum. In Proceedings of the 2019 ACM 
Conference on Innovation and Technology in Computer 
Science Education (pp. 297-297). 

 https://doi.org/10.1145/3304221.3325583 
[4] Aba, E. & Badar, M. (2013). A Review of the Impact of ISO 

9000 and ISO 14000 Certifications. The Journal of Technology 
Studies, 39(1), 42-50. https://doi.org/10.21061/jots.v39i1.a.4 



Musleh Alsulami: Exploring the Use of Software Metrics in Saudi Enterprises: A Case Study 

TEHNIČKI GLASNIK 16, 2(2022), 155-160                                            159 

[5] Heras-Saizarbitoria, I., Casadesús, M., & Marimón, F. (2011). 
The impact of ISO 9001 standard and the EFQM model: The 
view of the assessors. Total Quality Management, 22(2), 197-
218. https://doi.org/10.1080/14783363.2010.532330 

 [6] Kasisopha, N. & Meananeatra, P. (2019). Applying ISO/IEC 
29110 to ISO/IEC 62304 for Medical Device Software SME. 
In Proceedings of the 2nd International Conference on 
Computing and Big Data (pp. 121-125). 

 https://doi.org/10.1145/3366650.3366670 
[7]  Pietroń, R. (2019) Scrum Project Management Dynamics 

Simulation. In International Conference on Information 
Systems Architecture and Technology (pp. 232-243). Springer, 
Cham. https://doi.org/10.1007/978-3-030-30443-0_21 

[8] Hsu, H. J. (2019). Practicing Scrum in Institute Course. In 
Proceedings of the 52nd Hawaii International Conference on 
System Sciences. https://doi.org/10.24251/HICSS.2019.935 

[9] Bayona-Oré, S., Chamilco, J., & Perez, D. (2019). Applying 
CMMI Best Practices to Improve Processes. In MATEC Web of 
Conferences (Vol. 292, p. 01065). EDP Sciences. 

 https://doi.org/10.1051/matecconf/201929201065 
[10] Schmitz, K. (2019). A Three Cohort study of Role-Play 

Instruction for Agile Project Management. Journal of 
Information Systems Education, 29(2), p. 5. 

[11] Usman, M., Mendes, E., & Börstler, J. (2015). Effort 
estimation in agile software development: a survey on the state 
of the practice. In Proceedings of the 19th International 
Conference on Evaluation and Assessment in Software 
Engineering (p. 12). ACM. 

 https://doi.org/10.1145/2745802.2745813 
[12] Venugopal, R., Mathai, M. K., & Abraham, J. T. (2015). Scrum 

Methodology in Huge Projects. Bharata Mata Journal of 
Multidisciplinary Studies, p. 82. 

[13] van Kelle, E., Visser, J., Plaat, A., & van der Wijst, P. (2015). 
An empirical study into social success factors for agile software 
development. In 2015 IEEE/ACM 8th International Workshop 
on Cooperative and Human Aspects of Software 
Engineering (pp. 77-80). IEEE.  
https://doi.org/10.1109/CHASE.2015.24 

[14] Abrahamsson, P., Salo, O., Ronkainen, J., & Warsta, J. (2017). 
Agile software development methods: Review and analysis. 
arXiv preprint arXiv:1709.08439. 

[15] Mahalakshmi, M. & Sundararajan, M. (2015). Tracking the 
student's performance in Web-based education using Scrum 
methodology. In Computing and Communications 
Technologies (ICCCT), 2015 International Conference on (pp. 
379-382). IEEE. https://doi.org/10.1109/ICCCT2.2015.7292779 

[16] Alqahtani, A. S. (2017). Critical Success Factors in 
Implementing ITIL in the Ministry of Education in Saudi 
Arabia: An Exploratory Study. International journal of 
advanced computer science and applications, 8(4), 230-240. 

 https://doi.org/10.14569/IJACSA.2017.080432 
[17] Keshta, I., Niazi, M., & Alshayeb, M. (2017). Towards 

implementation of requirements management specific 
practices (SP1. 3 and SP1. 4) for Saudi Arabian small and 
medium sized software development organisations. IEEE 
Access, 5, 24162-24183. 

 https://doi.org/10.1109/ACCESS.2017.2764490 
[18] AlShathry, O. (2016). Business process management: a 

maturity assessment of Saudi Arabian organisations. Business 
Process Management Journal, 22(3), 507-521. 

 https://doi.org/10.1108/BPMJ-07-2015-0101 
[19] Alshehri, A., Gutub, S. A., Ebrahim, M. A. B., Shafeek, H., 

Soliman, M. F., & Abdel-Aziz, M. H. (2016). Integration 
between industry and university: Case Study, Faculty of 

Engineering at Rabigh, Saudi Arabia. Education for Chemical 
Engineers, 14, 24-34. https://doi.org/10.1016/j.ece.2015.11.001 

[20] Hesse-Biber, S. N. & Leavy, P. (2010). The practice of 
qualitative research. SAGE Publications. 

[21] Jondle, D., Maines, T., Burke, M., & Young, P. (2013). Modern 
risk management through the lens of the ethical organisational 
culture. Risk Management, 15(1), 32-49. 

 https://doi.org/10.1057/rm.2012.11 
[22] Hoda, R., Salleh, N., Grundy, J., & Tee, H. M. (2017). 

Systematic literature reviews in agile software development: A 
tertiary study. Information and software technology, 85, 60-70. 

 https://doi.org/10.1016/j.infsof.2017.01.007 
[23] Rodman, K., Biloslavo, R., & Bratož, S. (2013). Institutional 

Quality of a Higher Education Institution from the Perspective 
of Employers. Minerva, 51(1), 71-92. 

 https://doi.org/10.1007/s11024-013-9219-9 
[24] Ram, P., Rodriguez, P., & Oivo, M. (2018). Software Process 

Measurement and Related Challenges in Agile Software 
Development: A Multiple Case Study. arXiv preprint 
arXiv:1809.00860. https://doi.org/10.1007/978-3-030-03673-7_20 

[25] Santana, L. F., Santos, L. F. C. D., Silva, T. S. C., Villar, V. B., 
Rocha, F. G., & Gonçalves, V. (2017). Scrum as a platform to 
manage students in projects of technological development and 
scientific initiation: a study case realised at UNIT/SE. Journal 
of Information Systems Engineering & Management, 2(2). 

 https://doi.org/10.20897/jisem.201707 
[26] Santos, V., Goldman, A., & De Souza, C. R. (2015). Fostering 

effective inter-team knowledge sharing in agile software 
development. Empirical Software Engineering, 20(4), 1006-
1051. https://doi.org/10.1007/s10664-014-9307-y 

[27] Poe, L. F., Seeman, E., & Greenville, N. C. (2020). An 
Empirical Study of Post-Production Software Code Quality 
When Employing the Agile Rapid Delivery Methodology. 
Journal of Information Systems Applied Research. 

[28] Schmidt, C. (2016). Agile Software Development. In Agile 
Software Development Teams (pp. 7-35). Springer, Cham. 

 https://doi.org/10.1007/978-3-319-26057-0_2 
[29] Silva, F. S., Soares, F. S. F., Peres, A. L., de Azevedo, I. M., 

Vasconcelos, A. P. L., Kamei, F. K., & de LemosMeira, S. R. 
(2015). Using CMMI together with agile software 
development: A systematic review. Information and Software 
Technology, 58, 20-43. https://doi.org/10.1016/j.infsof.2014.09.012 

[30] Simon, A. & Kafel, P. (2018). Reasons for Decertification of 
ISO 9001. An Empirical Study. Innovar: Revista De Ciencias 
Administrativas Y Sociales, 28(70), 69-80. 

 https://doi.org/10.15446/innovar.v28n70.74449 
[31] Tschopp, D. & Nastanski, M. (2014). The Harmonisation and 

Convergence of Corporate Social Responsibility Reporting 
Standards. Journal of Business Ethics, 125(1), 147-162. 

 https://doi.org/10.1007/s10551-013-1906-9 
[32] Rathore, S. S. & Kumar, S. (2019). A study on software fault 

prediction techniques. Artificial Intelligence Review, 51(2), 
pp.255-327.arXiv preprint arXiv:1409.6600. 

 https://doi.org/10.1007/s10462-017-9563-5 
[33] Vigneau, L., Humphreys, M., & Moon, J. (2015). How Do 

Firms Comply with International Sustainability Standards? 
Processes and Consequences of Adopting the Global Reporting 
Initiative. Journal of Business Ethics, 131(2), 469-486. 

 https://doi.org/10.1007/s10551-014-2278-5 
[34] Wieczorek-Kosmala, M. (2014). Risk management practices 

from risk maturity models perspective. Journal for East 
European Management Studies, 19(2), 133-159. 

 https://doi.org/10.5771/0949-6181-2014-2-133 
[35] Yamato, Y., Katsuragi, S., Nagao, S., & Miura, N. (2015). 

Software maintenance evaluation of agile software 



Musleh Alsulami: Exploring the Use of Software Metrics in Saudi Enterprises: A Case Study 

160                                                                                                                                                                               TECHNICAL JOURNAL 16, 2(2022), 155-160 

development method based on OpenStack. IEICE Transactions 
on Information and Systems, 98(7), 1377-1380. 

 https://doi.org/10.1587/transinf.2015EDL8049 
[36] Karthi, S., Devadasan, S. R., & Murugesh, R. (2011). Lean Six 

Sigma through ISO 9001 standard-based quality management 
system: an investigation for research. International Journal of 
Productivity and Quality Management, 8(2), 180-204. 

 https://doi.org/10.1504/IJPQM.2011.041845 
[37] Levine, D. I. & Toffel, M. W. (2010). Quality management and 

job quality: How the ISO 9001 standard for quality 
management systems affects employees and employers. 
Management Science, 56(6), 978-996.  
https://doi.org/10.1287/mnsc.1100.1159 

[38] Thota, M. K., Shajin, F. H., & Rajesh, P. (2020). Survey on 
software defect prediction techniques. International Journal of 
Applied Science and Engineering, 17(4), 331-344. 

[39] Oriol, M., Martínez-Fernández, S., Behutiye, W., Farré, C., 
Kozik, R., Seppänen, P., Vollmer, A. M., Rodríguez, P., 
Franch, X., Aaramaa, S., & Abhervé, A. (2020). Data-driven 
and tool-supported elicitation of quality requirements in agile 
companies. Software Quality Journal, 28(3), 931-963. 

[40] Riccio, V., Jahangirova, G., Stocco, A., Humbatova, N., Weiss, 
M., & Tonella, P. (2020). Testing machine learning based 
systems: a systematic mapping. Empirical Software 
Engineering, 25(6), 5193-5254. 

 https://doi.org/10.1007/s10664-020-09881-0 
[41] Wedyan, F. & Abufakher, S. (2020). Impact of design patterns 

on software quality: a systematic literature review. IET 
Software, 14(1), 1-17. https://doi.org/10.1049/iet-sen.2018.5446 

[42] Colakoglu, F. N., Yazici, A., & Mishra, A. (2021). Software 
Product Quality Metrics: A Systematic Mapping Study. IEEE 
Access. https://doi.org/10.1109/ACCESS.2021.3054730 

[43] Kuutila, M., Mäntylä, M., Farooq, U., & Claes, M. (2020). 
Time pressure in software engineering: A systematic review. 
Information and Software Technology, 121, p.106257. 

 https://doi.org/10.1016/j.infsof.2020.106257 
[44] Padhy, N., Panigrahi, R., & Neeraja, K. (2021). Threshold 

estimation from software metrics by using evolutionary 
techniques and its proposed algorithms, models. Evolutionary 
intelligence, 14(2), 315-329. 

 https://doi.org/10.1007/s12065-019-00201-0 
[45] van Kelle, E., Visser, J., Plaat, A., & van der Wijst, P. (2015). 

An empirical study into social success factors for agile software 
development. In 2015 IEEE/ACM 8th International Workshop 
on Cooperative and Human Aspects of Software 
Engineering (pp. 77-80). IEEE. 

 https://doi.org/10.1109/CHASE.2015.24 
[46] Masso, J., Pino, F. J., Pardo, C., García, F., & Piattini, M, 

(2020). Risk management in the software life cycle: A 
systematic literature review. Computer Standards & Interfaces, 
71, p.103431. https://doi.org/10.1016/j.csi.2020.103431 

[47] Pilipović, D. & Simeunović, D. (2021). The Quality of 
Software Metrics. JITA - Journal of Information Technology 
and Applications, 21(1), 61-65. 

 https://doi.org/10.7251/JIT2101061P 
[48] Wyrich, M., Preikschat, A., Graziotin, D., & Wagner, S. 

(2021). The Mind Is a Powerful Place: How Showing Code 
Comprehensibility Metrics Influences Code Understanding. In 
2021 IEEE/ACM 43rd International Conference on Software 
Engineering (ICSE) (pp. 512-523). IEEE. 

 https://doi.org/10.1109/ICSE43902.2021.00055 
 
 
 
 

Author’s contacts: 
 
Musleh Alsulami, Dr. 
Information Systems Department,  
Umm Al-Qura University (UQU),  
Makkah, Saudi Arabia 
E-mail: mhsulami@uqu.edu.sa 
https://orcid.org/0000-0003-4012-553X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


