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Abstract: Researchers have often attempted to raise the success rate of software systems over the past
century. Improve software quality models and other software elements to make it more customer
satisfaction and achieve customer permanence. Several quality models and variables have been proposed
to decrease software system failure and complexity. Also, several software quality models were proposed
to assess the general and particular types of software products. These models have been proposed to
determine the general or particular scopes of software products. The proposed models evaluate based on
comparisons between the well-known models to customize the closed model. These comparisons are the
leakage of criteria based on distinct views and knowledge of cultural and social requirements. A new
factors proposed by the customize software quality models. The proposed cultural model has eight
criterions namely: Language, Religion, social habits, publishing, custom, Ethics, and Law. We classified the
new criterions factors into three main groups. The outcome of the proposed cultural model demonstrates
that the eight criterions factors must be deemed to decrease the satisfactions of software failure and
permanence variables. Finally we proposed a cultural language metric for measuring the satisfactions of
software failure and permanence variables.
Key words: Software quality, quality model, culture quality factor, software metrics.

1. Introduction
Software quality plays a vital role in the overall software system's success; it considered an essential
aspect for developers, users and managers of projects. Success is found relatively rare in the world of
software projects. One potential reason might be the difference in the culture of the meaning of success in
the minds of people evaluating the quality of the project. Therefore, the criteria for project success, as
believed by various stakeholder groups, do not match. The highest determining factor of achievement is the
functionality and quality of the project outcome, success in external goals such as customer satisfaction.
Cultural and social compatibility is essential to the acceptance of the software system. Spencer-Oatey and
Franklin pointed out the culture associated with human
existence are provided in conjunction with the development of human life, according to individual
creativity and production in various areas. It’s a vital aspect of software systems, as discussed during
previous studies [1].
Leidner and Kayworth define culture “is that complex whole which includes knowledge, belief, art,
morals, law, language, custom, and any other capabilities and habits acquired by man as a member of
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society" [2].
Several studies point to the success and persistence of software systems that have taken care of the
cultural factor of communities such as WeChat and Microsoft Dynamics AX ERP. Blue Whale Challenge,
users are reluctant to use it because they do not take in to account their cultures factors.

2. Quality Models Background
In the literature of software engineering, there are many quality models; each model contains different
quality characteristics or factors [3]. These models have been suggested to evaluate general and specific
types of software products [4].
McCall proposed the first model in 1977, which defines the qualities of the software product as a
hierarchy of factors, criteria, and metrics. The factors describe the system characteristics, a quality criterion
is an attribute of software production and design-related quality factor, and metrics defining and using a
measurement scale and method [5].
This model contains eleven factors and twenty-three criteria; these factors are divided into three groups
of products: transition, revision, and operations. Because this model is ancient, there was no consideration
for new features of systems such as security and social requirements; it has not taken into account unique
characteristics of systems such as safety and social factors [5].
The second model called Boehm[6]. This model defined the primary quality characteristic as a general
utility. The main purpose of this model is to address the contemporary weaknesses of models that evaluate
software quality automatically and quantitatively. This model discussed the high-level characteristics and
classified them into three groups: general utility as a utility, maintenance, and portability. Seven qualities
collectively characteristics represent the qualities expected from a software system: portability, reliability,
efficiency, usability, testability, comprehensibility, flexibility and human engineering [6].
The third model suggested by Dromey. He introduced a framework for assessing the requirements,
designing, and implementation of the system. He indicates that the evaluation for each product is different,
so we need a dynamic modelling idea. Therefore, the primary objective of the proposed model was to obtain
a model that was broad enough for different systems to work [7].
The model aimed at enhancing understanding of the relationship between quality attributes
(characteristics) and sub-attributes (sub-characteristics). Several attributes defined in this model, such as
the layer, high-level attributes, and subordinate attributes. One of the main drawbacks of this model is that
it suffers from a lack of software quality measurement criteria [7].
The fourth model, proposed by Robert and Hewlett-Packard called FURPS. In this model, the features are
classified into two categories according to the functional and non-functional requirements of the user [8].
•

The functional requirements are the input and expected output is defined.

•
Non-functional requirements are usability, reliability, performance, sustainability, and usability
which includes human factors, aesthetic, user documentation and material of training [8].
The fifth model proposed by ISO 9000 model, which considered the most basic standard for quality
assurance. Total quality attributes of software products have been classified as characteristics and subcharacteristics in a hierarchical tree structure. The highest level of this structure's consists of quality
characteristics and the lowest level consists of software quality criteria. Six characteristics, including
Functionality, Reliability, Usability, Efficiency, Maintainability, and Portability, further divided into twentyone sub-characteristics. The defined characteristics in this model can apply to all software types, including
firmware computer programs and data, and it can provide consistent software product quality terminology.
They also offer a framework for trade-offs between the capabilities of software products [9].
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3. Software System Failures and Success
Completion software is often far from meeting user expectations and business performance objectives.
The software project success or failure is internal process measure of the project team's performance,
including criteria such as scheduling, budgeting, meeting the project's technical objectives and maintaining
smooth working relationships within the team and parent organization.
Based on an examination of the literature and interviews with experienced project managers, three
distinct aspects of project performance were identified as benchmarks against which to assess the success
or failure of a project. These aspects are:
• The implementation process itself.
• The perceived value of the project.
• Client satisfaction with the delivered project.
• The Culture and social requirement.
The first of these aspects is primarily concerned with the internal efficiency of the project
implementation process. The second aspect of project success or failure assessment is the perceived project
quality; it includes the perception by the project team of the value and usefulness of the outcomes of the
project. This evaluation emphasizes the potential impact of the project on users. This is the judgment of the
project team as to how good a job they have done for the client. The evaluation of the project by the project
team may or may not agree with the evaluation of the client. The third aspect of project performance,
customer satisfaction, is an external measure of customer effectiveness [10]. The fourth aspect is the culture
requirement contains organization culture and national culture. Software projects failure if they fail to
achieve organization and national cultures, such as Language, Religion, and the Ethic [11].
Several software projects achieved great success because they met cultural and social factors. Microsoft
Dynamics AX is one of Microsoft's software products. It's part of the family of Microsoft Dynamics that used
for enterprise resource planning. It is designed to help organizations doing the business activity across
locations and countries through the standardization of processes, and the simplification of compliance.
Dynamics AX is used throughout the world in more than 20,000 organizations of all sizes; it is available in
more than 30 countries and in 25 languages.
This software has success as a globally because this software obtain a cultural sub-factor (language
versions) from the web store and customized it to suit any language requirement for different tax laws,
accounting rules, and currencies [12].
WeChat is a multi-purpose Chinese messaging, social networking and mobile payment application, that
developed by Tencent. During the 2014 Chinese Lunar New Year festival, WeChat application was launched
during the celebration. Social media supports the traditional values of China through virtually linking a vast
collectivist society. A red Bag or a red packet in Chinese and other East Asian and Southeast Asian cultures
is a monetary gift given during special occasions. People can exchange ideas, money, and demonstrate
traditional Chinese values. The Red Bags digitally further built by Tencent'sWeChat platform from a
business point of view. At its peak, the Red Bag application was used by 20 million people during the Lunar
New Year festival of 15 days in 2014 [13].
Blue Whale Challenge game is considered as a failure software system. This game does not take into
account the social and cultural quality factor. This game involves a set of tasks to be performed over 50 days
that with each passing day, the tasks become increasingly dangerous and life-threatening. The main
challenge in the game that took the world by storm is dangerous." Blue Whale Challenge'' that often involves
teenagers. This game is probably the only game the participant has to finish his / her life to finish the game.
In our present society, the Blue Whale Challenge could be seen as an illegal, unethical and inhumane
endeavor [14].
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Table 1. Factor Definition

4. Proposed Software Quality Model
This paper proposed a software quality model in the presence of culture and social quality factors. The
social and cultural quality factor is essential in the quality software system. It plays the main rules in the
success and failure of the software systems. In this study, we specify the main factor affecting the success
and failure of software by analyzing the definition of culture. According to [15] culture means "Culture is a
way of life for different races/ ethnicity encompasses many facts like religions, languages, dressing attires,
hairstyles of cuisines food eaten/ certain games/ sports/ martial arts practiced / certain musical
entertainments played, certain songs/ music's dances, values systems etc." which have their own unique
identity. Another definition of culture is the characteristics and knowledge of a particular group of people,
encompassing language, religion, cuisine, social habits, music, and arts. Culture refers to the cumulative
deposit of knowledge, experience, beliefs, values, attitudes, meanings, hierarchies, religion, notions of time,
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roles, spatial relations, concepts of the universe, and material objects and possessions acquired by a group
of people in the course of generations through individual and group striving. These definitions then
includes what have been called the ‘classical’ cultural industries – broadcast media, film, publishing,
recorded music, design, architecture, new media – and the ‘traditional arts’ – visual art, crafts, theatre,
music theatre, concerts and performance, literature, museums and galleries – all those activities which have
been eligible for public funding as ‘art’. Analyzing the definition above cultural contains twenty-seven
factors.
Based on a comparison of all previous elements and a repeated cancellation or that gives the same
meaning, we have got a set of cultural factors that appear in Table 1.
According to analysis results, we classified a cultural factor from software engineering quality into two
categories
• Related to software engineering quality factors (SQF)
• None related to software engineering quality factors (NSQF).
Table 2 shows the classification.
Table 2. Cultural Factor

In this section, the factors that are not related to software engineering quality were excluded, and the
factors that are related to software engineering quality were focused on as shown in the following Table 3.
We divided the previous items shows in Table 1 and 2 based on their definition into two groups:
1) The first group was considered as an application for the software product. We compared the proposed
culture element quality factors by the ISO quality model. This comparison determines which elements
of culture have been associated and taken into account the quality factors for the software product.
2) The second group was considered as non-applicable to the software product, We divide this group into
two subgroups, As shown in Table 3.
• Elements of culture that applies to software engineering quality factors (SQF) which can be excluded.
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• Elements of culture that are non-applicable to software engineering quality factors (SQF), and we have
grouped those elements based on relationship and similarity. This classification aid to easily
understand and measure them to subsequent integrations.
Table 4 shows the proposed cultural quality factor model comparing with the five models proposed in the
literature.

2.1. Software Quality Factors and Quality Criteria
In this section, the quality criteria and their relationship to quality factors will be explained. Criteria represent
the main part to evaluate and define any quality factor. These criteria may be attributes of the product or
attributes of the production process [21].

Table 3. Applicable and None-applicable Factor

Studying and analyzing the relationship between culture definition and software quality, we proposed
software quality factors (SQF) related to cultural elements and its criterion. Table 5 shows the relationships
between quality factors and criteria. In the study, two elements are considered as none-applicable factors
namely, knowledge and experience.
Table 4. Comparison of Quality Model
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Fig. 1. Culture factor criteria.

2.2. Quality Criteria and Related Factors
Most organizations are concerned with the quality of the software systems used within their
organizations. Therefore, the measurement and evaluation of the quality of software systems are very
important. Table 5 shows the relationship between criteria definitions and related software quality factors
while table 6 shows the criterion for the quality factors.
In this section, we focus on the software product, which is particularly interested in measuring customer
satisfaction with the quality software system from the cultural aspect. The culture factor was defined as a
set of criteria (language, religion, customs, Social habits, Law, Ethics). Figure 1 classified the criteria into
three main groups based on their definition.
Table 5. The relationships between Quality Factors and Criteria

To measure the criteria of the cultural factor and provide quantitative values to the stakeholder, which
enable him to assess the quality of the product in the cultural aspect in the decision-making process. We
will study the language as a case study for measuring the new factors.
Abufardeh [20] defines language as “a system that consists of the development, acquisition, maintenance
and use of complex systems of communication, particularly the human ability to do so; a language is any
specific example of such a system”.
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Table 6. Criteria for Quality

The use of language is well firm in human culture. The number of languages that have emerged in the
world is close to 5000 to 7000, a large proportion of these languages have become extinct and the
extinction of languages will continue to happen by 2100 to approximately 50% to 90%, according to the
estimates of the relevant studies in this area. The six approved within the United Nations and the most
widely spoken languages in the world are English, Chinese, Arabic, Spanish, Russian and French.
After studying the concept of culture and analyzing a set of elements that were considered as a criteria
related to culture factor which was proposed as one of the software quality factor(SQF), we found that one
of these criteria is the language of the software product, which is a key pillar in the development of the
global software product, as indicated by a previous study, by Abufardeh on Global Software Development

255

Volume 16, Number 5, September 2021

Journal of Software

(GSD), which is mainly based on multilingualism and cultures. He also called for the need to focus on
studying this aspect and researching it. Through the study conducted by the researcher, that the translation
of the software product commensurate with the language of a particular country, does not rely solely on the
language translation of the program, but includes the representation of data and text and the way of
presentation and coordination so as to suit the culture prevalent in that country [20]-[24].
In this study, we used function point as a method for measuring the size and productivity of software
systems. It is also used to calculate the size and complexity of applications based on outputs, inputs,
queries, internal files and interfaces.
To calculation the language complexity of the software systemfor satisfactions of software failure and
permanence variables, we set up the following definition for a cultural languagemetric:
• Number of Basic Language Activities in a system (NOBLA): NOBLA metric counts the number of basic
language activities in a system. NOBLA is a simple one-dimensional metric based on a function point
activities, unlike other complexity metrics which manipulate two or more dimensions of a process.
• Number of Language Structured Activities (NOLSA): NOSLA calculate how deeply we used the language
(length). NOSLA metric is another simple one-dimensional length metric similar to NOBLA. However,
instead of counting basic activities, it counts the number of languagestructured activities in a system. It
should be noted that NOLSA simply counts the number of language structured activities and attach
weights to United Nation Languages.
Information Flow complexity for a Language (IF4L): IF4L metric is an adaptation of a language on a
system. It is a fan-in is represented by input activities while fan-out is represented by output activities. The
IF4L is defined as the square of the product of the Number of Input Language Activities (NOILA) and the
Number of Output Language Activities (NOLA) contained in it. This is shown in Eq. 1:

(1)
(2)

where l is a language used weight = 2 for United Nation Language, 1 for other languages.
For large systems with several languages are used, a summation of the complexities of all language contained
in the system is obtained as shown in Eq. 2:

(3)
(4)
where n is the number of languages used in the system.

5. Conclusion
In this paper, we study the failure and success software and emerging the software quality models to
reduce the failure software. Hence, we discussed the software quality models for the presence of cultural
and social requirements. This paper compares the quality model factors from cultural and social aspects.
Furthermore goes behind the definitions of the cultural requirements form the software quality factors,
sub-factors and criteria that affect the software failure and success.
Furthermore, new factors were proposed to get clear and accurate differences between software quality
models. This method requires assign values for the sub-factors moreover the main factors, which is giving a
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clear picture of the differences between the models.
The values in this study were given equivalently between the factors and between the sub-factors that is
because this comparison was generally. In a specific domain, the costs for each factor and sub-factors have
to be defined according to the selected domain. Eight cultural criterion factors proposed for satisfactions of
software failure and permanence variables. To measuring the complexity of cultural factor we proposed a
cultural language metrics.
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