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Abstract:  Software quality is the totality of features and characteristics of a product or a 
service that bears on its ability to satisfy the given needs. Software quality model is the 
representation of the characteristics of the software that describe the quality. The benefit of 
quality models is that they are simpler to use and the benefit of quality management is that 
they probably more to the point capture the idea of quality. So the quality of the project 
should be maintained at appropriate label. To maintain the quality, there are different quality 
models. "A high quality product is one which has associated with it a number of quality 
factors. These could be described in the requirements specification; they could be cultured, in 
that they are normally associated with the artifact through familiarity of use and through the 

model and focus on a comparison between these models, and find the key differences 
between them.   
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1. INTRODUCTION 
In software, the narrowest sense of quality is commonly recognized as lack of "bugs" in the 
product. It is also the most basic meaning of conformance to requirements, because if the 
software contains too many functional defects, the basic requirement of providing the desired 
function is not met[18]. Error free running software is an important quality issue for the user. 
But the past has shown that correctness. But in previous years correctness of code is not only 
the quality attribute. Software maintenance consist of failure corrections, performance 
improvements and enhancement according to new technology or technical environment, 
introduction to new features and adoption of changes in new environment in industry. These 
changes takes place when we make changes in source code, this process becomes expensive 
and complex when source code is comparatively longer. Longer source code are not easy to 
maintain because they become more complex in structure more expensive with the 

easy to change and easy to expand. There are different aspect which comes together and 
forms software quality. 

International organizations as "Quality comprises all characteristics and significant features 



of a product or an activity which relate to the satisfying of given requirements" [4], and 
"Quality is the totality of features and characteristics of a product or a service that bears on its 
ability to satisfy the given needs"[5].Software quality IEEE definitions:[19]  

1. The degree to which a system, component, or process meets specified requirements.
  

2. The degree to which a system, component, or process meets customer or user needs 
or expectations. 

In software engineering there are so many quality model defined each of each one of 
them have different quality characteristics and features or factors. In this paper, we will 

 
Model. 

2. QUALITY M ODELS IN SOFTWARE ENGINEERING  

 A: MCCALL S QUALITY MODEL: 

presented by Jim McCall et al(1977) [1-3] also known as the General Electrical Model of 
1977 originates from the US military (it was developed for the US Air Force) and is primarily 
aimed towards the system developers and the system development process. In this quality 
model McCall 
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attempts to bridge the gap between users and developers by focusing on a number of software 

model has three major perspectives for defining and identifying the quality of a software 
product: product revision (ability to undergo changes), product transition (adaptability to new 
environments) and product operations (its operation characteristics). Table 1 illustrates the all 
3 Major Perspective and 11 Quality Factors and 23 Quality criteria of McCall Quality Model. 

 

quality models is the quality model presented by Barry W. Boehm (1978) [6, 7]. Barry W. 
Boehm also defined a hierarchical model of software quality characteristics, in trying to 
qualitatively define software quality as a set of attributes and metrics (measurements). At the 
highest level of his model, Boehm defined three primary uses (or basic software 
requirements), these three primary uses are:- 

I. As-is utility, the extent to which the as-is software can be used (i.e. ease of use, 
reliability and efficiency). 

a) Reliability: Code possesses the characteristic reliability to the extent that it can be 
expected to perform its intended functions satisfactorily.  

b) Efficiency: Code possesses the characteristic efficiency to the extent that it fulfils its 
purpose without waste of resources.  

c) Usability: Code possesses the characteristic usability to the extent that it is reliable, 
efficient and human-engineered. 
 

II. Maintainability, ease of identifying what needs to be changed as well as ease of 
modification and retesting. 



a) Testability: Code possesses the characteristic testability to the extent that it facilitates 
the establishment of verification criteria and supports evaluation of its performance.  

b) Understandability: Code possesses the characteristic understandability to the extent 
that its purpose is clear to the inspector. 
 

III. Portability, ease of changing software to accommodate a new environment. Code 
possesses the characteristic portability to the extent that it can be operated easily and 
well on computer configurations other than its current one. 

 

C.   Dromey's Quality Model: 
Dromey states that quality characteristics or high-level attributes cannot be built directly into 
software (1995) [9]. This product base quality model presented by R. Geoff  
Dromey [10, 11] recognizes that the quality evaluation differs for each product and that a 
more dynamic idea for modeling the process is needed to be wide enough to apply for 
different systems. Dromey is focusing on the relationship between the quality attributes and 
the sub-attributes, as well as attempting to connect software product properties with software 
quality attributes. Fig. 1 shows the all three principal elements to Dromey's generic quality 
model: Product properties that influence quality  
1.   High level quality attributes  
2.   Means of linking the product properties with the  
quality attributes.   
 
D. ISO 9126 QUALITY MODEL:  
The International Organization for Standardization is an international-standard-setting body 
composed of representatives from various national standards organizations. Founded on 23 
February 1947, the organization promulgates worldwide proprietary industrial and 
commercial standards [13]. ISO also publishes Technical Reports, Technical Specifications, 
Publicly Available Specifications, Technical Corrigenda, and Guides [14, 15 ]. 



 
 

 
 

 ISO 9126 identifies the external quality characteristics of a software product. Therefore it 
represents product-effectiveness. Figure 2 show the ISO model.   



This standard was based on the McCall and Boehm models. Besides being structured in 
basically the same manner as these models, ISO 9126 also includes functionality as a 
parameter, as well as identifying both internal and external quality characteristics of software 
products. Fig 3 explains the factor, and sub factors. 

 

 
Figure 2     The ISO 9126 quality model 

 
3. COMPARISON 
There are total 17 characteristics in all the models. Efficiency, Reliability, Maintainability, 
Portability, Usability and Functionality, these have been present in more recent models, as 
described above. From the table it can be seen that ISO 9126 and McCall support more 
characteristics than Boehm and Dromey. Furthermore we can observe the common 
characteristics that are supported by almost all of the models, namely: Efficiency, Reliability, 
Functionality, Maintainability, Portability, and Usability. 
 
4.  ANALYSIS  

 
From the table we can see that only 

 

stability, Interpretability, Understandability are used as 
factor/attributes/characteristics in some quality models. However in ISO 9126, these factor/ 
attributes/ characteristics are defined as sub-characteristics. Specifically the testability is 
belonging to the maintainability characteristic, the understandability is belonging to the 
usability and the interoperability is belonging to the functional characteristic. McCall model 
is mostly useful for a bottom to top approach to software quality and it can be effectively 
used to define measures of software quality, but is more difficult to use to specify quality  
requirement. 

 

  



 
Figure3. ISO 912 6: Software Product Evaluation: Quality Characteristics and 

Guidelines for their Use. 
 

rward in the sense that it provides basic support for a top to 
bottom approach to software quality, this support is too ephemeral to be considered as a solid 
foundation for quality engineering. Boehm's model is decomposed in a hierarchy that at the 
top addresses the concerns of end-users while the bottom is of interest to technically inclined 



Model, the quality factors synthesized provide a complete software quality picture [16]. 
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with an extended and detailed focus on primarily maintainability. Boehm focuses a lot on the 
models effort on software maintenance cost effectiveness  which means software 
maintenance cost effectiveness is the primary reward of an increased capability with software 
quality considerations. 
As ISO 9126 model has 6 important areas of importance of software evaluation so ISO 9126 
quality model is the good model for software process. The first document of the ISO 9126 
series Quality Model  contains two-part quality model for software product quality [ISO, 
2001]: 
1. Internal and external quality model. 
2. Quality in use model. 
Dromey model is a product based quality model that recognizes that quality evaluation differs 
for each product and that a more dynamic idea for modeling the process is needed to be wide 



enough to apply for different systems. Dromey is focusing on the relationship between the 
quality attributes and the sub-attributes, as well as attempting to connect software product 
properties with software quality attributes. 
 

 
5. CONCLUSION 

 
Most of the quality models presented within this technical paper probably could be fitted 
within the user view, manufacturing view or product view. The models presented herein are 
focused around either processes or capability level where quality is measured in terms of 
adherence to the process or capability level, or a set of attributed/metrics used to distinctively 
assess quality (McCall, Boehm etc.) by making quality a quantifiable concept. This structure 
of quality is in 
changing expectations perspective presented by some of the quality management experts. 
These quality characteristics could be used to reflect the quality of the software product from 
the view of that characteristic. Selecting which one of the quality models to use is a real 
challenge. 
 

perspective of quality to the detriment of other perspectives. Furthermore, they are primarily 
useful in a bottom up approach to quality that is not suitable for Software Quality 
Engineering. ISO/IEC9126 is the only model that supports all the perspectives of quality 
(with the exception of the transcendental perspective as noted). Furthermore, its predictive 
framework clearly supports both the top down and bottom up approaches. ISO 9126-1 quality 
model as sub characteristics from other characteristics, FURPS quality model is built and 
extended to be used in the IBM Rational Software Company. Therefore, it is a special-
purpose quality model, that is, for the benefits of that company. 
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