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SOFTWARE AND QUALITY CONCEPT 

 

The word 'quality', have been widely used over the past several years. The more we hear this word, the more 

confusing its meaning seems to become. There is a general agreement among the practitioners that quality is no 

longer an advantage but a necessary factor that makes the difference. Quality gurus have generally defined 

quality as 'conformance to standards and specification'. But it was realized that specifications sometimes may not 

exactly match a particular customer's need and hence failed to result in desirable level of customer satisfaction. 

The general operational reference to quality is meeting the customers' expectations, appears to be evolved in the 

light of potential incongruity. If a customer has no expectation, does it mean a product with nil characteristics is a 

quality product? INCE presents the modern view of quality and makes reference to quality as follows: 

"A high-quality product is one which is associated with 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 shared 

experience of users; or they could be quality factors which the developer regards as important 

but are not considered by the customer and hence not included in the requirement 

specification". 

Software seems to be affecting the human being in every aspect of life.  The software industry is responding to 

the demand for high-quality product by spending increasing resources to improve the quality of their product. 

Periodic analysis and measurement of software products throughout the life cycle are very important to manage and 

improve the software quality. The latest industry surveys indicate that more than 50 percent of a software 

project's budget is spent on activities that are related to enhance quality of the software. Software measurement has 

become an essential requirement for software development to help to ensure the processes. The estimation of 

measures may be the principal objective of the experimental software engineering.  

There is significant impact of background and experience on software inspection and measurement. 

Measuring software quality is not a new theme, as it has been investigated for years in software 

engineering discipline. Despite this, asking a software developer to measure the quality of a product can sound 

and probably in most of cases will sound like an unknown or even a new problem. Since there is no clear 

definition in what aspects of software quality should be considered qualitative. It may be difficult to find a 

suitable way to measure software quality and other related aspects. About half of the software problems are 

reportedly caused at requirements specification level, about 25 percent or more are caused at the design level and 

just a few are caused during coding. 

Software metrics are an attempt to quantify some aspects of a product generated during the software project. For 

software projects, indicators are needed to reflect the progress and the quality of the work. The more powerful 

metrics and engineering discipline have, the better performed that discipline will be. The contribution of metrics 

to the overall objective of software quality is understood and fully recognized by the software engineering 

community in general and particularly emphasized by the software quality community. Quality of a software product 

depends on many factors including process being used to develop the product, the design and characteristics of 

implementation. It is strongly observed that to improve quality of software, it is necessary to identify the locations 

of bad design or programming practices in software system. One way to identify the problem area is to define 

the metrics. Software metrics provide some confidence in the software quality estimation as it relates directly 

to reliability, maintainability, and adaptability, all of which are essential requirements for quality. 

Assessment of software quality after the completion of development work, but it is more important to monitor 

and manage the quality of software when it is under development. Such a task is the purpose of the software 

quality models. Quality models may be used to provide early signs of warning or of improvement so that 

timely action may be planned and implemented. These software quality models must be used in the early 

phases of development. The earlier a model can detect the signs of quality problems or improvements, the more 

time is available for proactive planning, and will be less expensive. 



 
QUALITY- AN OVERVIEW  

 

"Quality... you know what it is, yet you don't know what it is. But that's self-contradictory. But some things 

are better than others, that is, they have more quality. But when you try to say what the quality is, apart from 

the things that have it, it all goes pool:.. But for all practical purposes, it does exist.... Why else would people 

pay fortunes for some things and throw others in the trash pile?''. Quality is achieved to the extent that a project 

and product meets the client's needs and expectations. ISO 8402 defines quality as the totality of features and 

characteristics of a product or a service that bear on its ability to satisfy the stated and implied needy. 

Several studies show that the success of any project depends largely on the quality of the product or service 

delivered to the client. Quality is a slippery and multi-dimensional concept. No doubt, there are many different 

ways to perceive quality. Green, Bowden & Marton have suggested that it is a waste of time to try to define quality
. 

That may be probably true if the aim is to find an all-comprehensive definition of what quality really is. It is 

surprising that so much quality related work has started without asking what, fundamentally, it is that is to be 

developed or assessed. 
 
Some related references are listed as follows: 

 

Quality is: Giving the customer what he wants today, 

at a price he is pleased to pay, 

at a cost we can contain, 

again, and again, and again, 

and giving him something even better tomorrow. 

Quality is: The degree of congruence between expectation and realization. 

  Or, to put this into plainer words: 

 The matching of what you wanted with what you got. Expectation versus fulfillment. 

Quality is: Invisible when it is good, 

Impossible to ignore when it is bad. 

An invisible input. 

 

Quality is: NOT mathematical statistics. 

Quality is: The application of simple statistical method. 

Quality is: NOT status, grade or class. 

Quality is defined by international organizations as: 

 

German Industry Standard DIN 55350 Part 11: 

"Quality comprises all characteristics and significant features of a product or an activity which relates to 

the satisfying of given requirements." 

ANSI Standard (ANSI/ASQC A3/1978): 

"Quality is the totality of features and characteristics of a product or a service that bears on its ability to 

satisfy the given needs." 

IEEE Standard (IEEE Std 729-1983): 

"The totality of features and characteristics of a software product that bear on its ability to satis.6, given 

needs: for example, conform to specifications." 

"The degree to which software possesses a desired combination of attributes." 

The degree to which a customer or user perceives that software meets his or her composite expectations." 

"The composite characteristics of software that determines the degree to which the software in use will 

meet the expectations of the customer." 

Quality has received different definitions being a highly fashionable subject, all related to client satisfaction. 

The main idea was the same but the only difference was in the practical application of concepts which shows that 

quality is a dynamic concept. It is clear that the definition and meaning of quality is different with respect to 

different perspectives and there is no uniform, consistent and universally accepted definition or the measure 

of quality. 

 



SOFTWARE QUALITY 

 

Probably everyone has an idea about the meaning of quality. However, when it comes to quality in the real world, 

i.e., in conjunction with a software development project, disagreements between the persons involved often lead to 

further problems. Software professionals when asked what they understand by software quality, immediately start to 

talk about testing. When they realize that they are limiting their understanding they include validation and 

verification into the formula and begin to talk about walkthroughs and reviews, which are just an extension of 

testing. So testing is their major understanding of quality. Number of reasons explain why this is so. One of the 

major causes may be the availability of abundance of books with titles relating to software quality. However, closer 

examination reveals that the vast majority of them are concerned with the quality assurance and for most authors that 

means testing developed code with some references to validation and verification. 

 

In the last 10 years, software professionals have paid increasing attention towards measuring software quality. 

Software quality measurement has become essential requirement for software development to help to ensure the 

processes. The estimation of quality measures may be the principal objective of the experimental software 

engineering. There is significant impact of background and experience on software inspection and measurement'. 

Measuring software quality is not a new theme, as it has been investigated for years in software engineering 

discipline. Despite this, asking a software developer to measure the quality of a product, can sound and probably in 

most cases will sound like an unknown or even a new problem. Since there is no clear definition in what aspects of 

software quality should be considered qualitative. It may be difficult to find a suitable way to measure software 

quality and other related aspects. About half of the software problems are reportedly caused at requirements 

specification level, about 25 percent or more are caused at the design level and just a few are caused during coding. 

The demand for quality software continues to increase due to our society's increasing dependence on software and 

the often-devastating effect that a software error can have in terms of life, financial loss, or time delays. Embedded 

software systems must ensure the consistent and error free operation every time they are used. This demand for 

increased software quality has resulted in quality being more of a differentiator between products than it ever has 

been before. One of the major factors driving any production discipline is quality". The software engineering 

approach works toward a single goal: to produce high quality software. Philip Crosby describes quality, as "the 

problem of quality management is not what people don't know about it. The problem is what they think they do 

know...". Quality predictions are used by the developers and maintainers to anticipate rather than react to quality 

problems'''. 

 

Quality must be defined and measured if improvement is to be achieved. A major problem in quality engineering 

and management is that the term `quality' is ambiguously defined, as it is commonly misunderstood. This confusion 

may be due to the fact that quality is a multidimensional concept rather than a single idea. There may be different 

levels of abstractions for any concept. In general, quality may be described by a popular and professional view. .A 

popular view of quality signifies that it is an intangible trait: it can be discussed, felt and judged, but cannot be 

weighed or measured. This view reflects that the fact that people perceive quality and interpret it in different ways. 

The implication of this view is that quality cannot be controlled and managed, nor be quantified'. 

 

The misconceptions and vagueness of the popular views do not help the quality improvement effort in the industries. 

In that end quality must be described in a workable definition. The concept of 'software quality' can be described 

from five different perspectives: transcendental view, user view, manufacturing view, product view and value view. 

The users' view, quality as fitness for purpose, is the most common view about quality in general, according to the 

definitions of quality given by quality pioneers, such as Crosby'''. The other references include 'conformance to user 

requirements' and 'fitness for use'''. These two references to quality are interrelated and consistent with each other. 

Conformance to requirement implies that requirements must be clearly stated such that they cannot be 

misunderstood. Fitness for use reference takes customers requirements and expectation into account. Customers' 

requirements and expectations involve `whether the products or services fit their use'. As far as the other four 

perspectives are concerned, the transcendental view describes quality as something that can be recognized but not 

defined, while the value based view describes quality in relation to the value that the customer is willing to pay for 

the software. Software engineers consider quality as conformance to specifications (manufacturing view) and as an 

abstract concept that can be divided into specific product characteristics (product view). 

 

In order to quantitatively and qualitatively evaluate the software quality, metrics users need to establish a quality 

metrics model. Till now there have been some quality models, most of which are hierarchical models, which are 

based on group of quality criteria, associated with group of metrics. Almost all models can be categorized into three 



kinds according to the means by which the model is generated; the first is the theoretical model based on hypothesis 

relations among variables. The second is data-driven that are based on statistical analyses. The third is the combined 

model in which intuition is used to determine the basic type of the model and data analysis is used to determine 

model's constants. In most cases, the combined model is practically adapted. From another perspective, the metric 

model is also classified into process metrics models and product metrics models. While process metrics models deal 

with improving the process of software development, product metrics models focus on measuring the internal 

attributes in the software product and relating them to product external quality. 

 

QUALITY FACTORS 

 

J. P. Cavano and J. A. McCall have produced a quality view of a product as having three dimensions: product 

operation, product transition, product revision. The first factor, product operation, deals with quality factors such as 

correctness, reliability, and efficiency. Product transition deals with quality factors like portability and 

interpretability: Product revision is concerned with those aspects related to modifications of programs, including 

factors such as maintainability, and testability. Quality can be characterized by a series of properties referred to as 

the 'ilities'. These quality properties cover different aspects of quality of software system. The `ilities' include: 

efficiency, flexibility, improvability, predictability, repeatability, robustness, sustainability, visibility, portability, 

reusability, usability, testability, understandability, adaptability, integrity, correctness", reliability, security, 

availability, scalability, maintainability, and time to market.  

 

Correctness is the extent to which a program satisfies its specification. Reliability is the property that defines how 

well the software meets its requirements. Efficiency is a factor in all issues relating to the execution of software: it 

includes such considerations as response time, memory requirement, and throughput. Usability or effort required to 

learn and operate the software property is an important property that emphasizes the human aspect of the system. 

Maintainability is the effort required to locate and fix errors in operating programs. Testability is the effort required 

to test to ensure that the system or a module performs its intended function. Flexibility is the effort required to 

modify an operation program (perhaps to enhance its functionality). Portability is the effort required to transfer the 

software from one hardware configuration to another. Reusability is the context to which parts of software can be 

reused in other related applications. Interpretability is the effort to couple the system with other systems. SATC has 

proposed five quality contributors/attributes for the code and design phase; efficiency, complexity, 

understandability, reusability and testability/ maintainability.  

 

The ISO 9126 attributes, functionality, reliability, efficiency, usability, maintainability, and portability, were 

selected as the initial set of quality attributes in the QMOOD model". This set of attributes was then reviewed for 

their contribution towards the defining design quality. The models of quality presented by the different thinkers (and 

other contributors in the same area) are by no means identical". One common thread present in most of them, not all 

of their prescriptions, is the pervasive use of measurements and numerical process monitoring to achieve 

consistency in the process and to help identify and eliminate the root causes of defects. Other common prescriptions 

include the need for quality management to be instituted on a company-wide basis, with leadership from the top 

management, and the need for a cyclical Model of the improvement process, which incorporates feedback from 

information being gathered in the present into the planning process for the future, Furthermore, it is also evident 

from various definitions of software quality that there is no common or universal set of factors affecting the quality 

of software, So, there appears a need to identify the possible minimal set of such a quality factor that can predict 

overall quality of object oriented software.  

 

QUALITY PLANNING  

 

Traditionally, quality assurance was the final step of software development, just before release of the software, 

which was termed as... quality checking. While, software quality may be defined as, 'the conformance to explicitly 

stated functional and performance requirements (software requirements are the foundation from which quality is 

measured), documented development-standards (specified standards define development criteria that guide the 

manner in which the software is engineered), and explicit characteristics (if the software meets only the explicit 

requirements, and does not meet the implicit requirements, the software quality is suspect).' To conclude, quality has 

to be planned from the beginning and continuously monitored. It is necessary to build the quality into the software 

all throughout the life cycle, as it cannot be added at the end of the software development. Software quality 

assurance is an umbrella activity that spans the entire software development life cycle. Developed software must be 

evaluated to ensure the quality of software. This evaluation must be planned in advance and should be executed 



from the early stages of the software development life cycle as later the bugs are found, the costlier they arc to fix. 

Software quality planning assures the quality professionals to find the quality end product.  

 

SOFTWARE QUALITY ASSURANCE  

 

Software quality assurance (SQA) is a structured approach to software quality evaluation and estimation. SQA 

assures that the standards and procedures established are followed throughout the software development life cycle 

through process monitoring, evaluation and audits. It is important to note that SQA does not add the quality of 

software. It is clearly stated by CMM that the purpose of SQA is to provide management with appropriate visibility 

into the process being used by software products and projects being built, It is important to beware of the fact that 

SQA is not responsible for quality at all. The role is just to monitor the way the project performs its responsibilities 

through:  

• Inspection of project documents and taking part in project reviews.  

• Planned and spontaneous audits to check adherence to working procedures and to verify project progress.  

• Draw conclusions on process adherence based on measurements.  

 

Software quality assurance is the planned and systematic pattern of actions required to ensure the quality in 

software. The term quality assurance includes the following:  

 

o The actions taken to ensure that standards and procedures are adhered to and that shipped product or  

             services meet performance requirements.  

o The planned systematic activities necessary to ensure that a component, module, or system 

conforms to established technical requirements.  

o The policy, procedures, and systematic actions established in an enterprise for the purpose of 

providing and maintaining a specified degree of confidence in data integrity and accuracy 

throughout the life cycle of the data, which includes input, update, manipulation, and output.  

o The assurance that an appropriate development methodology is in place.  

o Effective reviews and audits conducted.  

o Appropriate documentation to support maintenance and enhancement.  

o Setting up the software configuration management to control the change. 

o Well-planned testing performed.  

Software quality assurance is mostly about ensuring compliance with the process. SQA is a bit of a misnomer 

because it is not specifically about quality. In many cases mostly in software industry, quality assurance is used to 

refer to software testing. One of the most popular views of quality assurance may be referred to as the process of 

ensuring that developers, testers, or independent auditors have performed some form of scrutiny on a system to 

validate that it will work as required. SQA may be interpreted in the same fashion but with respect to code or non-

code artifacts. In the information system arena, SQA consists of testing... primarily system testing. If the project 

planning is not faultless or there are flaws in project management, little time is available to test adequately. Due to 

unavailability of documentation of requirements, often test program's ability to detect software defects is suspect.  

 

GOALS 

 

The software development is a complex process with full risks. Generally, we divide these risks into two major 

categories: technical risks and programmatic risks. Technical risks deal with the risks such as software will not 

perform as intended or be too hard to operate, modify, and/or maintain. Programmatic risks such as the project will 

overrun cost or schedule. The goals of SQA are to reduce these risks by:  

 

o Monitoring the software and development process appropriately.  

o Ensuring the compliance with standards and procedures for software and process.  

o Ensuring that inadequacies in product, process, or standards are brought to management's attention so that 

they may be fixed.  

SQA is not responsible for producing quality products or for making quality plans. They are responsible for auditing 

the quality actions and for alerting management to any deviations.  



 

RESPONSIBILITIES  

 

The SQA is an independent observer, which shall identify and bring to attention where conformance is lacking 

between the stated process and the actual execution. To achieve the goals discussed above, SQA is responsible for: 

 

o Preparing SQA plan for the project.  

o Review all development and quality plans for completeness.  

o Participate in the development of the project's software process description.  

o Participate as inspection moderators in design and code inspection.  

o Review all test plans for adherence to set standards and procedures.  

o Review samples of all test results to determine adherence to plan.  

o Review the documented procedures and ensures that deviation in software work and work products are 

documented and handled according to the set procedures.  

o Review all project phases and write down any non-conformance.  

SOFTWARE QUALITY ASSURANCE LIFE CYCLE  

 

In addition to the general activities as described in the proceeding sections, there are phase specific activities that 

should be conducted during and throughout the software development life cycle. These activities performed by SQA 

through development life cycle may be referred as the software quality assurance life cycle and shown in the figure 

below. 

 

ESTABLISHING SOFTWARE QUALITY ASSURANCE PROGRAM 

 

Software quality assurance is a planned and systematic approach to ensure that the software process and product 

conforms to the established standards, processes, and procedures. The basic goal of SQA is to improve the software 

quality by monitoring both the software and the development process. This may lead to full compliance with the 

established standards and procedures.  

 

To get the top-level management's agreement on the goals discussed above, an establishment of software quality 

program is essential. To make the SQA program effective and successful, the most important step is to get the senior 

management to commit to it. The above figure shows the software quality assurance program model. The very first 

phase in this establishment is the preparation of SQA plan, which specifies its goals, tasks to be performed, and the 

standards and procedures against which the development work is to be measured. The next phase, SQA monitoring 

and controlling, deals with the configuration management monitoring, verification and validation monitoring, formal 

test monitoring and formal technical review. The effective error detection will be ensured by the testing phase. The 

appropriate standards useful to the products and process will be defined and illustrated in the phase setting of 

standards and procedures. At last the development of relevant metrics and models will be discussed in the 

development and collection of relevant metrics and models phase. Each of the phases is discussed briefly in 

following sections: 

 

SQA PLANNING 

 

While the quality assurance has been referred to as a planned and systematic pattern for all actions necessary to 

provide adequate confidence that material, data supplies and services conform to established technical requirements 

and achieve satisfactory performance. A framework to plan for systematic action necessary to provide adequate 

confidence that the item or product conforms to established technical requirements may be called software quality 

assurance plan (SQAP). This SQAP is the formal document that describes the detailed activities carried out by the 

SQA team during software development. 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Software Quality Assurance Life Cycle 

SQA MONITORING AND CONTROLLING 

 

Software and the development process both need to be evaluated and monitored to improve the quality of software. 

So, product evaluation and process monitoring may be treated as the important phase of the software quality 

assurance program model. This phase may assure the software development and control processes described in the 

project's management plan are correctly carried out and that the project's procedures and standards are followed. 

Products are monitored for the conformance to standards and processes are monitored for conformance to 

procedures. 

 

TESTING 

 

Software quality assurance assures that formal software testing is done in accordance with the plans and procedures. 

SQA reviews the testing documentation including test plans, test specifications, test procedures, and test reports for 

completeness and adherence to standards. SQA monitors testing to assure software completeness and readiness for 

delivery, and provides follow-up on nonconformance. Main objective of SQA in monitoring the testing are to assure 

that: 

  The test procedures are in accordance with test plans. 

  The test procedures are verifiable. 

  The test procedures are followed. 

  Records the nonconformance occurring during the testing. 

Initialization Phase 

Requirement Phase 

Preliminary Design Phase 

Detailed Design Phase 

Implementation Phase 

Integration and Testing Phase 

Acceptance and Delivery Phase  

 Writing and reviewing management plan 

 Verifying specified standards, procedures and processes in plan 

 Assuring that software requirements are complete and testable. 
 Verifying specified standards, procedures and processes in plan 

expressed as functional, performance and interface requirements 

 Assuring adherence to approved design standards as 
designed in mgmt plan 

 Assuring all software requirements are collected to software 

components etc. 

 Assuring that approved design standards followed. 
 Assuring that allocated modules and results of design 

inspections are include. 

 Auditing the results of coding and design activities 
including schedule in software development phase, 
status of all delivering items. 

 Auditing configuration mgmt activity and 

nonconformance reporting and corrective action 

system. 

 Assuring readiness of all deliverable items and 
after testing, test reports are complete and 
correct. 

 Assuring that all test run according to test 
plans and procedures all nonconformance are 
reported and corrected. 

 Assuring the performance of a final 
configuration audits. 

 Assuring the readiness of all 
deliverable items. 



  Test reports are accurate and complete. 

  Regression testing conducted to assure nonconformance have been corrected. 

 

Testing the software verifies that the software meets its requirements. The quality of testing is assured by verifying 

that project requirements are satisfied and that the testing process is in accordance with the test plans and 

procedures. 

 

SETTING OF STANDARDS AND PROCEDURES 

 

The most critical task of the software development is to establish the standards and procedures, since these provide 

the framework from which the software evolves. The established criteria to which the software products are 

compared define the standards, while the criteria to which the development and control process are compared are 

referred to as the procedures. One of the important roles of SQA is to ensure the existence of the said procedures and 

standards as they establish the prescribed methods for the development. It is necessary to have proper documentation 

for the standards and procedures. All processes should have well-documented procedures. 

 

DEVELOPING AND CONTROLLING QUALITY METRICS AND MODELS 

 

Metrics are measures through which the quality of software is determined. There arises a question of the need to 

measure software. There are many reasons for this. When software is developed, there are many factors like 

providing an estimate on deadline, periodic testing of software, etc that have to be considered. It is necessary to 

know how close deliverable deadline is satisfied, how many bugs did the testing department find and how many 

were they suppose to find, etc to track the status of the project. Software quality metrics may be used to analyze the 

time that needs to be taken for the team to submit a particular deliverable. It may list all the defects or errors that 

were found in a particular document. It lists all the corrections made to the original document and how many of 

these defects were actually found by walkthroughs and inspections. There appears to be consensus among 

researchers and practitioners that software metrics should be collected and used to identify the possible flaws. And 

that it must be accomplished as early as possible in the development life cycle before too much work has been spent 

on it. It is also evident from literature survey that the amount of effort spent on rectifying and recovering from those 

defects increases non-linearly with elapsed project progress since they were committed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Software Quality Assurance Program Model 
 

SQA ATIVITIES 

 

Quality should be engineered into the software product; it is not an attribute, which may be added to a product. 

Quality should be the driver of the software process, at all stages of development life' cycle; achieving high quality 

results should be the goal. Software quality assurance is closely related to the verification and validation activities 

carried out at each stage of software development life cycle. In order to maintain a high level of quality throughout 

the development of system, the following SQA activities may be identified: A draft version of an artefact/document 

submitted by the group will be evaluated by the members of the team. The review committee guarantees that the 

quality of the artefacts is consistent with the expected standards of the overall project. Reviewers are allowed to post 

their comments and criticism about the possible flaws of the documentation. These review reports will be known to 

every member of the team. After the revision, the document will be finalized and agreed to be submitted. If there is a 

SQA Planning 

SQA Monitoring & Controlling 

Testing 

Setting of Standards and Procedures 

Development and Collecting metrics and model 



contradiction among the views of reviewers, the issue is explained and discussed in the presence of all the members, 

and the majority will approve the possible solution for the document. Review is composed of walkthrough and 

inspection as discussed below:  

 

WALKTHROUGH 

 

Reviewer usually performs a systematic walkthrough of some of the artefact. In case of the requirements artefacts, 

the reviewer performs a walkthrough of the use case presented by the requirements group. Any discrepancies found 

are reported back to the group. A walkthrough would benefit the overall examination of the document. There are 

only example questions that the reviewer asks while going over a walkthrough. Walkthroughs are used not only in 

use case scenario but in any document.  

 

INSPECTION 

 

Inspection may be used to constitute a complete examination of the project. It is a different form of walkthrough as 

it looks at the document as a whole. People involved with inspection are concerned with missing sections and 

consistency throughout the document. The basic task of inspection is to decide whether or not the document or 

artefact is complete, clear and consistent. Some of the example questions have been listed below. Other relevant 

questions may be added during the inspection.  

 

o Documentation includes all major parts?  

o Presentation sequence is relevant to the previous work?  

o Definitions are precise and accurate?  

o Reader is clear about the strategy or plan?  

PROCESS EVALUATION  

 

No doubt, a well-planned and managed process is more likely to lead to high-quality products. Therefore, one of the 

most important activities the SQA team needs to perform may be to ensure the quality of the software process. In 

order to achieve this objective, SQA team is expected to:  

 

o Define the process standards such as how reviews should be conducted, and when reviews should be held;  

o Monitor the development process to ensure that the standards are being followed; and  

o Report the software project management and to the customer.  

SOFTWARE STANDARDS  

Another important activity of SQA team is to develop and maintain the product and process standards. Standards 

may provide an encapsulation of best or at least most appropriate practice. A framework around which the SQA 

process may be implemented may be provided by the standards. Standards assists in community where work carried 

out by one person is taken up and continued by another. The standards may be classified as the documentation 

standards, design standards, and code standards. Documentation Standards specify form and contents for planning, 

control, and product documentation and provide consistency throughout the project. Design Standards specify the 

form and content of the design product, with the rules and methods for design and for representing it the design 

documentation. Code Standards specify the language in which the code is to be written and define any restrictions 

on use of language features. Quality is a slippery and multidimensional concept; No doubt, there are many different 

ways to perceive quality. Software quality assurance is mostly about ensuring compliance with process and is a bit 

of a misnomer because it is not specifically about quality. The major objectives of the SQA process are to ensure 

that the software development and software assurance processes comply with software assurance plans and 

standards, and recommend process improvements. Software quality assurance program model may be used to get the 

top-level management's agreement on improving the software quality through monitoring both the software and the 

development process. Software quality assurance may be carried out throughout the software development life cycle 

to assure the quality of developed software using software quality assurance life cycle. 

 

Reference: ‘Software Quality: Concepts and Practices’: Author: R A Khan, K Mustafa, S I Ahson, Oxford: Alpha 

Science International, 2006, https://xbosoft.com/definition-software-quality/, {Book Material: Only for teaching 

purpose, No originality claim} 

https://xbosoft.com/definition-software-quality/


Software Engineering | Capability maturity model (CMM) 

CMM was developed by the Software Engineering Institute (SEI) at Carnegie Mellon University in 1987. 

 It is not a software process model. It is a framework which is used to analyse the approach and techniques followed 

by any organization to develop a software product. 

 It also provides guidelines to further enhance the maturity of those software products. 

 It is based on profound feedback and development practices adopted by the most successful organizations 

worldwide. 

 This model describes a strategy that should be followed by moving through 5 different levels. 

 Each level of maturity shows a process capability level. All the levels except level-1 are further described by Key 

Process Areas (KPA’s). 

 

Key Process Areas (KPA’s): 

Each of these KPA’s defines the basic requirements that should be met by a software process in order to satisfy the KPA 

and achieve that level of maturity. 

Conceptually, key process areas form the basis for management control of the software project and establish a context in 

which technical methods are applied, work products like models, documents, data, reports, etc. are produced, milestones 

are established, quality is ensured and change is properly managed. 

 

 

 

The 5 levels of CMM are as follows: 

Level-1: Initial – 

 No KPA’s defined. 



 Processes followed are adhoc and immature and are not well defined. 

 Unstable environment for software dvelopment. 

 No basis for predicting product quality, time for completion, etc. 

 

Level-2: Repeatable – 

 Focuses on establishing basic project management policies. 

 Experience with earlier projects is used for managing new similar natured projects. 

KPA’s: 

 Project Planning- It includes defining resources required, goals, constraints, etc. for the project. It presents a detailed 

plan to be followed systematically for successful completion of a good quality software. 

 Configuration Management- The focus is on maintaining the performance of the software product, including all its 

components, for the entire lifecycle. 

 Requirements Management- It includes the management of customer reviews and feedback which result in some 

changes in the requirement set. It also consists of accommodation of those modified requirements. 

 Subcontract Management- It focuses on the effective management of qualified software contractors i.e. it manages 

the parts of the software which are developed by third parties. 

 Software Quality Assurance- It guarantees a good quality software product by following certain rules and quality 

standard guidelines while development. 

 

Level-3: Defined – 

 At this level, documentation of the standard guidelines and procedures takes place. 

 It is a well defined integrated set of project specific software engineering and management processes. 

KPA’s: 

 Peer Reviews- In this method, defects are removed by using a number of review methods like walkthroughs, 

inspections, buddy checks, etc. 

 Intergroup Coordination- It consists of planned interactions between different development teams to ensure efficient 

and proper fulfilment of customer needs. 

 Organization Process Definition- It’s key focus is on the development and maintenance of the standard development 

processes. 

 Organization Process Focus- It includes activities and practices that should be followed to improve the process 

capabilities of an organization. 

 Training Programs- It focuses on the enhancement of knowledge and skills of the team members including the 

developers and ensuring an increase in work efficiency. 

 

Level-4: Managed – 

 At this stage, quantitative quality goals are set for the organization for software products as well as software 

processes. 

 The measurements made help the organization to predict the product and process quality within some limits defined 

quantitatively. 

KPA’s: 

 Software Quality Management- It includes the establishment of plans and strategies to develop a quantitative 

analysis and understanding of the product’s quality. 

 Quantitative Management- It focuses on controlling the project performance in a quantitative manner. 

 

Level-5: Optimizing – 

 This is the highest level of process maturity in CMM and focuses on continuous process improvement in the 

organization using quantitative feedback. 

 Use of new tools, techniques and evaluation of software processes is done to prevent recurrence of known defects. 

KPA’s: 

 Process Change Management- Its focus is on the continuous improvement of organization’s software processes to 

improve productivity, quality and cycle time for the software product. 

 Technology Change Management- It consists of identification and use of new technologies to improve product 

quality and decrease the product development time. 

 Defect Prevention- It focuses on identification of causes of defects and to prevent them from recurring in future 

projects by improving project defined process. 

Difference between ISO9000 and SEI-CMM. 



 

ISO9000 

ISO9000 is an international standard of quality management and quality assurance. It certifies the companies that 

they are documenting the quality system elements which are needed to run a efficient and quality system. 

SEI-CMM 

SEI (Software Engineering Institute) - Capability Maturity Model (CMM) is specifically for software organizations 

to certify them at which level, they are following and maintaining the quality standards. 

Following are the important differences between ISO9000 and SEI-CMM. 

Sr. 

No. 

Key ISO9000 SEI-CMM. 

1 

Definition ISO9000 is an international standard of quality 

management and quality assurance. It certifies the 

companies that they are documenting the quality system 

elements which are needed to run a efficient and quality 

system. 

SEI-CMM is specifically for software 

organizations to certify them at which 

level, they are following and 

maintaining the quality standards. 

2 

Focus Focus of ISO9000 is on customer supplier relationship, 

and to reduce the customer's risk. 

Focus of SEI-CMM is to improve the 

processes to deliver a quality software 

product to the customer. 

3 
Target 

Industry 

ISO9000 is used by manufacturing industries. SEI-CMM is used by software 

industry. 

4 
Recognition ISO9000 is universally accepted across lots of 

countries. 

SEI-CMM is mostly used in USA. 

5 
Guidelines ISO9000 guides about concepts, principles and 

safeguards to be in place in a workplace. 

SEI-CMM specifies what is to be 

followed at what level of maturity. 

6 Levels ISO9000 has one acceptance level. SEI-CMM has five acceptance levels. 

7 
Validity ISO9000 certificate is valid for three years. SEI-CMM certificate is valid for three 

years as well. 

8 

Level ISO9000 has no levels. SEI-CMM has five levels, Initial, 

Repeatable, Defined, Managed and 

Optimized. 

9 
Focus ISO9000 focuses on following a set of standards so that 

firms delivery are successful every time. 

SEI-CMM focuses on improving the 

processes. 

 

References: https://www.tutorialspoint.com/difference-between-iso9000-and-sei-cmm, 
https://www.geeksforgeeks.org/software-engineering-capability-maturity-model-cmm/ 
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