
 

 

  

Abstract: - Nowadays, software products rapidly increased and it 
is usage not limited to specific people or corporation. It is now used 

in the most of human life activities. Therefore, the quality of the 

software product is increasingly being important and the users 

demanding higher quality than ever before. However, most of this 

research is focused on the internal/development view of quality. 

Hence, in software development, strong attention must be given to 

the user’s satisfaction. Recently, the studies intend to understand the 

users’ perspective of the software quality. In this study, we intend to 

discuss the characteristics of the software products that influence the 

users’ satisfaction on software quality. Based on the well-known 

software quality models and the emotion of the software users, a 

model of software quality evaluation based on users’ views is 

proposed. 

 

Key-Words: - Software Quality, Quality Model, Software 
Evaluation, User Perspective. 

I. INTRODUCTION 

n last decade, the cost of software products is lower, that 

caused grow in the software market contention and software 

products are being used by individuals in addition to the 

corporations. Therefore, research in software engineering 

increasingly grew and focused on software quality evaluation 

and enhancement, whereas most of these researches 

concentrate on the internal/ development perspective [1].  

Since, the software market interest on the user’s satisfaction, 

and their quality expectations are not typically based on size 

and complexity [2]. More attention to the users’ perspective in 

software quality is required. Software users from different 

education background and culture are considered in 

developing software products. Hence, without considering 

these factors, the software will be less used [3], which means 

the software product failed in the market. 

According to Bevan [4], Garvin [5] distinguish between five 

different approaches of defining a quality of software product, 
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one of these approaches is a user perceived quality. That it 

means a combination of product attributes which provide the 

greatest satisfaction to a specified user. 

According to Bevan [6], the expectation of software quality 

in both consumer and professional market is rapidly increased. 

That is, matching the software product with the real users 

needs is increasingly demanded. Moreover, he state that it is 

not enough sufficient to deliver a software product has a 

technical excellence. Also, it has to be easy to use and suitable 

for the end users in the work practices and activates, either the 

users are normal consumer or professionals. 

However, Chulani [2, 7] presented software product quality 

from customer’s perspective, and the companies can increase 

the revenue by increase customer’s satisfaction and improve 

the quality of the software product. That is in order to develop 

any software product, the user’s requirements have to be 

addressed either   functional and non-functional (quality of 

services) [8]. 

II. SOFTWARE QUALITY VIEWS 

ISO 9126 defined three main different views of software 

quality. As shows in figure 1, the quality of the software 

product is required for three different people for different 

purposes: Manager, Developer, and User. 

The manager is interested in the overall quality 

characteristics. That he has to balance the quality with 

management criteria, achieve the user’s requirements with a 

certain level of quality within specific time, limited resources 

(human, tools), and limited cost. 

The users are mainly interested in the software usage 

without knowing it is internal aspects. Therefore, they 

considered the reliability and the ability of the software to 
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perform the required functions easily and efficiently in 

different environments. 

The developers are mainly required to develop software 

products within certain level of quality as users’ needs. On the 

other hand, the developers are interested on the internal quality 

characteristics. That affects their tasks of software 

development process. Therefore, the differentiation between 

these two sides is very important.  

According to ISO 9126, the main consideration of the users 

is the software usability, performance, and its effects without 

knowing what inside it, how it is work, or how it was 

developed.  

Since, the software users does not care about all of software 

characteristics that are required to identify the quality of the 

software product, it is seems to be inaccurate to show them the 

quality that they are looking for. Therefore, the quality of the 

software as users need is very important in the market.  

The current software quality models combine the different 

points of views: Manager, Developer, and user. Therefore, the 

models did not show the quality of the software product as a 

user need, it shows a combination of users’ and developers 

quality factors. 

III. SOFTWARE QUALITY MODELS 

Since 1978, when McCall proposed first software quality 

model, several models were proposed to evaluate the 

characteristics of the software products. In the following, five 

well-known software quality models are discussed. 

A. McCall 

McCall [9] is the first software quality model was proposed in 

1978 by the US air-force electronic systems division (ESD), 

the Rome Air Development Center (RADC), and General 

Electrics (GE). The model was developed to enhance the 

quality of the software product and to consider the 

relationships between the external and internal characteristics 

of the software product. McCall defined the layers of quality 

model as: 

• Factors: identified 11 factors to describe the external 

view of the system (from user point of view) 

• Criteria: identified 23 criteria to describe the internal 

view of the system (from developer point of view); 

• Metrics: used to provide a scale and method for 

measurement. 

Moreover, the model classified the quality characteristics 

around three main categories, product operations, product 

revisions, and product transitions. However, the model lacks of 

measuring the functionality of the software product. 

B. Boehm 

Boehm [10] added new factors to McCall model, and 

hierarchical relationships were defined in order to contribute 

to overall of software quality. The model aims to address the 

contemporary of shortcomings of models that automatically 

and quantitatively evaluate the quality of the software product. 

Moreover, the model emphasize on the maintenance process 

with respect to the software utility. However, the models lacks 

of measuring the functionality, reusability, and usability of 

software products. Boehm defined the layers of quality model: 

• High-level characteristics; 

• Primitive characteristics; 

• Metrics. 

C. FURPS 

FURPS [11] (Functionality, Usability, Reliability, 

Performance, Supportability). Robert Gradly and the Hewlett-

Packard Co. classified the characteristics into two main 

categories according to the user’s requirements, functional 

requirements, and non-functional requirements. IBM rational 

software extended the model into FURPS+, which added new 

category, called constraints. 

• Functional requirements (F): Defined by input and the 

expected output. 

• Non-functional requirements (URPS): Usability, 

reliability, performance, and supportability. 

• Constraints (+): Design requirements, Implementation 
requirements, Interface requirements, and Physical 

requirements. 

D. Dromey 

Whereas, the evaluation process is different for each software 

product, a dynamic idea of software evaluation is required 

[12]. The model intends to increase the understanding of the 

relationships between the attributes and the sub-attributes. 

Two main layers are defined in this model, high level 

attributes and subordinate attributes. The model lacks of 

criteria for software quality measurement. 

E. ISO 9126 

ISO 9126 is a part of ISO 9000 standard, which is the main 

standard of quality assurance. The model consists of 21 sub-

characteristics distributed on six main characteristics. These 

characteristics are able to be used for different types of 

software products and data. 

However, these models combined the different points of 

views: Manager, Developer, and user. Therefore, there is no a 

clear picture of the software quality shows to the intended 

users.  

For example, if such software product has a high 

maintainability and low usability may be same as software has 

a high usability low maintainability. Table 1 shows two 

different values results same total quality. 

IV. USER’S PERSPECTIVE QUALITY FACTORS 

Whereas, different characteristics of software product were 

considered and measured, a number of these characteristics are 

considered by the end user’s. In the following, the list of 

software characteristics, that considered by the end users and 

affect their emotions. 
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A. Functionality 

The main idea of any software product is to perform specific 

business function. Therefore, the functionality of the software 

product considered as crucial factor in the software quality, 

which identify whether the software is usable or useless, 

regardless the values of other software quality factors. The 

functionality of the software presents whether the software 

product is suitable, the result is accurate, and whether certain 

standard is followed in order to perform intended functions. 

Figure 2, shows the characteristics of the software 

functionality. 

The suitability of the software presents how the system fit 

the developer’s requirements [13]. Therefore, the suitability 

evaluates the ability of the software product to produce desired 

result and appropriate for a specified environment [14]. 

Software accuracy is defined as the ability of the software 

products to achieve its requirements [9], by producing accurate 

result as required by the system developer [13, 15]. Software 

accuracy affects the system safety, process continuity, 

maintainability, and totally the cost of the system [16].  

The compliance presents whether the system has followed 

any standard or certificates to achieve the user requirements. 

B. Reliability 

The reliability of the software represents the ability to perform 

the intended function properly without any failures [9]. That is 

maintaining a level of services under specific condition within 

specific period of time during system operation [15, 17-18]. 

Therefore, the reliability measures the failures occurred in the 

software product within defined period of time [13, 15]. 

Moreover, the reliability considered the information and the 

system function safety harms that may be caused by 

unauthorized people. Hence, the reliability of the software 

product consists of several characteristics: integrity, fault 

recovery, and maturity. Figure 3, shows the characteristics of 

the software reliability. 

i. Software Integrity 

High attention must be given to the system security [19], 

whereas, data and information are key factors for any 

establishment. Software products provide a support to 

recognize a people who might use a system, which identify the 

system users into authorized and unauthorized users    [17, 20].  

The software security is deal with the privileges that are 

given to the system users, in order to access specific functions 

such as (view, add, update, or delete data) [21]. Generally, it 

can be defined as the ability of the system to defend itself 

against unauthorized use [19] and to protect it components 

(data, information and functions) from [15]. 

Whereas software integrity intends to protect the system 

from any harm, the errors and faults need to be considered. 

Hart [22] defined the software integrity as a probability that a 

given system will operate within its specified limits without the 

occurrence of a software incident, which is directly related to 

the number of errors remaining in the software. 

Moreover, the quantitative and qualitative risk analyses are 

used to reduce the level of threats risk to acceptable level. 

They also mention about the security preserving that can apply 

during software development and after produce the software.  

In terms of user’s access, two layers of access are defined, 

access audit and access control. The access audit allows the 

authorized users to enter and use a system. This level of access 

defined the user to authorized and unauthorized. Access 

control allows specific authorized users to access specific 

function within the system. At this level, the authorized users 

classified into several groups according to the privileges that 

are given to them.  

Hence, the levels of security doesn’t covered the 

responsibility of each action occurred within the system, which 

represents the level of the software security. The software 

accountability aimed to ensure that every action occurred in 

the system has been traced back to some entity [23].  

ii. Fault Recovery 

Indeed, it is very difficult to expect all of failure that may 

occur during system operation. Hence, the ability of the system 

to perform it is function during failure is a crucial during 

software using. The failure characteristics and types are 

calculated, the frequency and severity of failures and the time 

among failures. Fenton [24] presents the failure types and the 

reports of the failures collection. Moreover, the behavior of the 

system and the affection of the failures on the system are 

considered.  

Table 1: Different Quality Values 

Factor Product A Product B 

Maintainability  8/10 6/10 

Usability  6/10 8/80 

Total Quality  7/10 7/10 

 

Figure 2: Software functionality 
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The fault tolerance is used to understand the context of the 

system which describes whether the system is able to maintain 

specific level of performance during faults that may occur 

during system using [13, 15]. At the same time, the system 

elegance during failure recovery is considered. The software 

recoverability represents the ability of the system to reestablish 

its level of performance and restore the data, which are directly 

affected from an unexpected failure [13, 15]. 

iii. Maturity 

Practically, the history of the software and the certificates are 

like stamp that verify the software features and characteristics. 

Software history describes the maturity story of the product 

[25], how much work has been done using this technology or 

number of versions released of the technology [15]. 

iv. Compliance 

The compliance presents whether the software has followed 

any standard or certificate in order to achieve certain level of 

reliability. 

C. Performance 

Software performance is a most affected software 

characteristic, which is affected by everything in the system 

product, from a software characteristics to the system 

environment such as operating system, middleware, hardware, 

and communication networks [26]. System performance is a 

make-or-break quality for software [27], which is an important 

nonfunctional attribute of software systems for producing 

quality software [28-30], that consider the run time property 

[31].  

System performance is characterized by the amount of 

useful work accomplished by a system compared to the time 

and resources used. The performance factor is destined to 

evaluate whether the software application running efficiently 

on the computing resources available.   

The performance factor represents the degree of the system 

efficiency to produce desired result during system operation. 

This degree is represented by combination of software and 

hardware attributes which influence on the time of answer and 

the range of the software services coverage. Figure 4, shows 

the characteristics of the performance factor. 

i. Software Coverage 

In terms of coverage, software performance concerned about 

the availability, accessibility, and the velocity. The availability 

of the software is the proportion of time a system is in a 

functioning condition [32]. This time up of the system 

represents the duration time of the system responding.  The 

velocity of the system is the average rate of successful 

massages that are delivered through communication channels. 

Software accessibility presents the degree to which a 

product, device, service, or environment is accessible by as 

many people as possible. This factor concerned about the area 

covered by the system. Beside the coverage area, the average 

of the success services that offered on this area is covered.  

ii. Software Efficiency 

In terms of speed, the performance factor represents the 

efficiency to perform software functions and the time to 

recover a system from failures.  The efficiency is the ability of 

the system to use its hardware and software resources to 

perform its functions in order to achieve required requirements 

[9, 20].  

Thus, this factor concerned about the amount of resources 

used [13] under specific conditions [17] during required 

functions performing [15]. 

Therefore, it is dealing with processor speed and storages 

capacity.  

The time behavior represents the ability of the system to 
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perform specific function under stated condition within 

appropriate response time and throughput rate. 

Resource behavior is the capacity of the storages that used 

under specific condition in order to perform specific task. 

Besides, the efficient use of the resources is considered. The 

utilization of resources represents the ratio of the available 

resources used by the software application.   

The time of recovery represents the time required by a 

system to reestablish it is level of performance and recover it is 

data that affected from unexpected failures [32]. 

iii. Compliance 

The compliance presents whether the system has followed any 

international standard or certificate in order to achieve a level 

of performance. 

D. Usability 

According to ACM the usability engineering (called human-

computer interaction engineering) is defined as “a discipline 

concerned with the design, evaluation and implementation of 

interactive computing systems for human use and the study of 

major phenomena surrounding them”. 

The characteristics of usable software as shows in figure 5, 

were discussed in [33]. According to the software life cycle 

phases, the usability characteristics were classified into three 

main categories: Interface characteristics, training, and 

operation supportability. 

i. Interface Characteristics 

The interface factor considered the user interface 

characteristics, which are aesthetic, consistency of the user 

interface, and communicativeness. The interface aesthetic 

presents the beautifulness of the interface and how much it is 

liked by the end users. The consistency of the user interface 

presents whether the user interface has any contradictions in 

term of words, situation, or actions. The interface 

communicativeness presents how software well communicates 

with the end user. 

ii. Training 

The training factor considered the material and the process of 

produce a motivated user who has basic skills to operate the 

system. This factor consists of material of training and human 

factor. The material of training is the documents are used to 

train the end users.  

The material of training factor presents the quality of the 

materials that used to teach the end users the basic skills of 

how to use a system. This factor consists of completeness, 

clarity, consistency, and suitability. 

iii. Operation Supportability 

 Operation supportability is the facilities that are used to 

support the end users during using the system.  

The user assistance is a general term for guided assistance to 

software product users. Assistance can automatically perform 

procedures or step users through the procedure, depending on 

the question that the user asked. 

Online help (aid in line) is a form of users’ assistance. That 

is designed to give assistance in the use of a software 

application or operating system by present information on a 

broad range of subjects through computer software. The online 

help version of the installation instructions meets the users’ 

usability requirements by allowing users to access information 

directly from the interface itself [34]. 

User document is an electronic or printed body of material 

that provides information to users of software. The user 
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documentation and the help system should be complete; the 

help should be context sensitive and explain how to achieve 

intended tasks [13]. Therefore, the document should be clear, 

complete, consistent, and suitable. 

iv. Compliance 

The usability compliance shows whether the software product 

has followed any international standard or certificate in order 

to achieve the level of usability. 

E. Transferability/Portability 

Software transferability expresses the ability of the software to 

work properly in different type of platforms [9]. It is deal with 

effort required to transfer a program from one hardware 

configuration and/or software system environment to another 

[18, 20] with little modification [13]. This characteristic refers 

to how the software can be adopted to changes its environment 

or with its requirements [17]. Figure 6, shows the 

characteristics of the portable software. 

i. Coexistence 

Coexistence (integrated) is a state in which two or more 

systems are working together while respecting their differences 

and resolving their conflicts nonviolently. System integration 

is combination of several functions of several productivity 

software programs into one application. In order to evaluate 

whether the system able to integrate with others, two 

characteristics have to be considered, software system 

independence and machine independence. Software system 

independence is represent the degree to which program is 

independent of nonstandard programming language features, 

operating system characteristics and other environment 

constraints. Machine independence (hardware independence) 

is the degree to which the software is de-coupled from its 

operating hardware. 

ii. Adaptability 

Software adaptability/interoperability/interface facility is the 

ability of the system to provide the users with tools to make 

them able to change the system characteristics [35]. In order to 

be able to adapt the system to different specified platforms 

[13]. It is evaluated by the degree of ease with which the 

system is adapted to new environments. Hence, adaptability 

factor concerned about software modularity, communication 

communality, and data communality.  

Decomposable (modular) system which is combines several 

independent manageable parts. These parts are developed to 

be communicative with other parts and to be independent from 

any out affect. Communication commonality is represents the 

degree to which standard interfaces, protocols and bandwidth 

are used. Data commonality is explicit the use of standard data 

structures and types throughout the program. 

iii. Setup Facility 

The setup ability of the software is concerned, which is the 

ability to install the software and to replace the previous 

versions. Software install-ability is the ability to install the 

software product easily in different platform [13, 15, 35]. 

Replace-ability represents the ability of the software to replace 

others specified in the environment of that software [15]. It 

evaluate whether the software compatible with its previous 

Figure 5: Usability Characteristics 
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versions, which means that the software product can easily 

replace the previous version without any major efforts [13].  

3.5.4 Compliance 

The compliance of the portability factor is also considered. It 

represent whether the system has followed any standard or 

international certificates, in order to verify the portability 

characteristic. 

V. DISCUSSION AND IMPLICATION 

User’s satisfaction is the essential key of success any product 

in the market. That is the software market interests on the 

user’s satisfaction, and their quality expectations are not 

typically based on size and complexity. Recently, software 

quality research concentrates on user satisfaction through 

using software products. This helps software developers to 

produce software products likely and accepted by end users.  

The current software quality models considered the different 

views in the total quality of the software product, whereas the 

end users are not interested in the internal quality, such as 

reusability and maintainability. The end users only interested 

on the ability of the software product to perform their 

requirements as they need efficiently without any problems. 

The hierarchical structure of the software characteristics is 

mainly considered in this model in order to contribute in 

overall of the total quality.  

The structural relationships have been defined based on the 

definition, objectives, and the requirements of every 

characteristic in the software product. Moreover, the 

relationships between quality characteristics in the existing 

models are considered in order to provide reliance to the 

relationships we defined in the new model. 

For example, in software usability, we defined the 

characteristics that intend to make the software product easy to 

use as we discussed previously [33]. The reliability of the 

software product is the ability of the software product to be 

dependable by the end users.  

The relationship between the security and the fault recovery 

is that both of them are required to make the software 

trustworthiness by the users. Moreover, the security intends to 

save the software functions and data from external threats 

(non-authorized used). Whereas the fault recovery intends to 

save the software functions and data from any internal threats 

(errors that may occurred in the system). Moreover, the 

external threats caused a failure in the system and damaged in 

the data in addition to use them. Whereas, the failures occurred 

in the system may weaken a system in order to be defended 

against any external threats. 

 The comprehensiveness of the quality evaluation is one of 

the main issues were considered in this model. This is used in 

order to increase the accuracy of the quality value for every 

factor and finally in the total value of the software quality [36]. 

VI. CONCLUSION AND FUTURE WORK 

Since last decade, the expectation of software quality in both 

consumer and professional market rapidly increased. That is, 

matching the software product with the real users needs is 

increasingly demanded. Moreover, it is not enough sufficient 

to deliver a software product has a technical excellence. Also, 

it has to be easy to use and suitable for the end users in the 

work practices and activates, either the users are normal 

consumers or professionals. 

In this study, the model of software quality evaluation based 

on user’s view is developed. The model basically defined 

based on the well-known models in software products 

Figure 6: Portability Factor 
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evaluation. We identified the main characteristics of the 

software product that interested by the end users in order to be 

likely and usable. Five main quality factors are defined, 

functionality, reliability, performance, usability, and 

portability. These factors are analyzed and discussed in details 

in order to identify their sub characteristics. The process of 

defined the relationships between the characteristics was based 

on the aims of these characteristics and their contribution in 

the total quality of the software product. 

However, the proposed model broadly considered the 

characteristics of the software product and is not taking into 

account specific scope of software products. That is every type 

of software product has it is singularity. Therefore, we intend 

to consider specific scope of software products in order to 

identify the method  

Moreover, in this model, the user’s view is considered only, 

whereas no any mentions about the others, such as developers. 

In the future, the quality evaluation based on developer view is 

managed to be considered. 
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