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Introduction:

Structure:

Notes in this module are divided into five sections.

Section 1: 
Coming to Terms with Quality.

Section 2: 
Quality Management Systems and Standards

Section 3: 
Software Measurement 

Section 4: 
The launch of Quality Assurance programmes and management of Quality Management Systems.  

Section 5: 
The CMM and ISO 9001
Aim:

· to introduce you to the concepts of Quality Management and how they relate to software development; 

· to develop a knowledge of the components of a Quality Management System;  

· to introduce International Standards for Software Quality;

· to introduce the concepts and some examples of software measurement for Software Quality.
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Section 1: Coming to Terms with Quality.

This first section looks at; ways of defining a number of terms; quality, fitness for purpose, quality attributes, quality assurance and quality management systems.

Quality.

So, first of all, defining the word: quality.

One of the best known books on quality in popular literature is Zen and the Art of Motorcycle Maintenance, by Robert Pirsig.

Pirsig says....

Any philosophic explanation of quality is going to be true and false.......The process of philosophic explanation is an analytic process.....a process of breaking something down.......  

But Pirsig says quality cannot be broken down....... 

Not because Quality is so mysterious but because quality is simple, immediate and direct.

He goes on to say.....

If quality exists in the object, then you must explain why scientific instruments are unable to detect it.......
On the other and, if quality is subjective, existing only in the observer, then quality is just a fancy name for whatever you like.......
Quality is not objective.  It doesn't reside in the material world.......
Quality is not subjective.  It doesn't reside merely in the mind.

Obviously Pirsig has attacked the concept of quality at a very high level.  But has he succeeded in clarifying the concept, and is he right?  Well, perhaps it's helpful if we look at some dictionary definitions.

Webster's Unabridged Dictionary describes quality as..

· That which belongs to something and makes it what it is; 

· A characteristic, element, attribute - for example, purity of tone is an important quality of music;

· Also, any character or characteristic which makes an object good or bad 

· The degree of excellence which an object possesses; as, for example, a fabric of poor quality.

Collin's English Dictionary defines quality as.....

· A distinguishing characteristic, property, or attribute.

· The basic character or nature of something.

· The degree of, or standard of, excellence.

· Having or showing excellence or superiority, a quality product.

For one further point of view, let's take a look at the words of one of the quality 'gurus', Juran, before we give the generally accepted definition……

The basic building block on which fitness for purpose is built is the 'quality characteristic'.  Any feature (of the products, materials, or processes) which is needed to achieve fitness for use, is a quality characteristic.

Recognising some of the problems encountered by Pirsig,  Juran goes on to say.....

Because the word quality has multiple meanings, it is risky to use it unless it is qualified.

So, to conclude the tour of definitions, the generally accepted definition is; a quality product is one that is fit for purpose. 

Fitness for purpose. 

The phrase implies that, somewhere, there is a description of the purpose that an object is intended to perform.   

For simple items, such as a hammer, say, that purpose may be straightforward.  For large items, such as a flight control system (which combines both hardware and software), the purpose would be defined in a structured, detailed requirements specification.  

The quality of the finished item, and the quality management system during development, revolves around this requirements specification.

Let us look at an example.....

You go to the garage to get your own car repaired and are given the choice of one of two cars, at no expense, for the period. The cars are a small hatchback or a Jaguar.  All other factors being equal - for example, you can get either into your garage - you choose the Jaguar because you, naturally, prefer the quality.  But what precisely is the difference?

Your own specification for this situation would possibly be no more complicated than;  a motorised vehicle, conforming to transport regulations, with insurance cover.  

So why choose the Jaguar?  Because of the 'something extra', the cultural quality attributes (the style, the comfort, the 'statement').

So, a more sophisticated view of quality says that fitness for purpose (the functional requirements) is central to quality, but it is not the only property in quality.  In addition it has a number of quality attributes (the non-functional requirements) associated with it.

These quality attributes (non-functional requirements) could be described in one or more of three categories;

· described in the specification, 

· cultural attributes (for instance, factors associated with experience of users, factors associated with familiarity of use), 

· attributes important to the developer, but not the customer, and hence not included in the specification.

The first category comprises those attributes which would be contained in the requirements specification.  An example of this is portability; a customer for a software system may require that it runs on a range of hardware systems. Consequently, these systems would be described in the requirement specification.

An example of the second category, cultural attributes, is usability.  A customer may, through experience, share assumptions with the developer.  These assumptions may lead to the omission of all but the most basic of implementation details of the user interface from a new system's requirement specification. 

The third category are attributes of interest to the developer, not directly to the customer.  An example could be reusability.  A developer who has to create components for one system may see that they are similar or identical to components needed for another.  Naturally, the developer would then seek to ensure that the components were highly reusable.  This category of quality attribute is unlikely to be of interest to the customer and, therefore, would not be in the requirement specification.  

The attributes in these three categories are not invariable.  What category a quality attribute is placed in depends on the application area and the customer's and developer's circumstances.  A project manager should determine all the relevant attributes before initiating the definition of the quality controls to be applied to a project, and not just assume 'fitness for purpose' is sufficient.

Here is a table that presents a range of possible quality attributes.

economy
correctness
resilience

integrity
reliability
usability

documentation
modifiability
clarity

understandability
validity
maintainability

flexibility
generality
portability

interoperability
testability
efficiency

modularity
reusability


Before reading further, it is recommended that the beginning of Ch. 11 of Pressman, and the references at the end of Ch. 11 are noted.  For the particularly keen another book to read is Ian Sommerville’s textbook on Software Engineering (pub. Addison-Wesley), paying particular attention to the section on non-functional requirements.

Quality assurance and quality management systems.

Consider the following statement...

Simply put, quality assurance is management function. Within an organisation, quality assurance should be carried out by an independent quality assurance team who report directly to management above the project manager level.  The quality assurance team should not be associated with any particular development group but should be responsible for quality assurance across all project groups in an organisation.   

Now there's something fundamentally wrong with that statement, we will come back to that in a minute, after we've defined quality assurance.

One definition of quality assurance is:

Quality Assurance consists of those procedures, techniques and tools applied to ensure that a product meets or exceeds prescribed standards during it's development cycle.  Without specific prescribed standards, quality assurance entails ensuring that a product meets or exceeds a minimal industrial or commercial level of excellence. 

Design quality assurance, for example, is associated with goodness as well as correctness of a design.

One of the underlying assumptions of QA is that the quality of the development process affects the quality of the delivered product. In software, although QA is ultimately about product quality, the difficulty of assessing product attributes has meant that a great deal of emphasis has been placed on ensuring the quality of the development process.  It is assumed that a well planned, managed process is more likely to lead to higher-quality products.  This assumption is derived from manufacturing systems where product quality is intimately related to the production process.  

However, each software system is unique, so the relationship between process and product quality is more tenuous.  It cannot be so easily assumed that a high quality process will necessarily produce a high quality product.  However, the concept of a direct relationship between process and product quality is almost universally accepted.

Consequently, a significant part of QA is ensuring the quality of the process.  

This involves .....

· Defining process standards, such as how reviews should be conducted, when reviews should be held, etc.

· Monitoring the process to ensure that the standards are being followed.

· Reporting the process to project management and to the customer.

However, Watts Humphrey makes the following statement about the role of Software Quality Assurance.....

The people responsible for the software projects are the only ones who can be responsible for quality.  The role of Software Quality Assurance is to monitor the way these groups perform their responsibilities.  

From our earlier discussion about process and product, the logic of Humphrey should be clear.  Now you can now see why the statement made at the start of this secton was criticised as being fundamentally wrong,.  It’s wrong to say that the quality assurance team should be responsible across all project groups in an organisation.  The project groups, and the project group alone, have the ability to really affect quality.

Pitfalls in Software Quality Assurance.

There are several potential pitfalls in Software Quality Assurance:

1. it's a mistake to assume that the SQA people can do anything about quality.

2. the existence of a SQA function does not ensure that the standard's procedures are followed.

3. unless management periodically demonstrates its support for SQA by following their recommendations, SQA will be ineffective.

4. unless line management requires that SQA tries to resolve their issues with project management before escalation, SQA and development will not work together effectively.

Launching a Software Quality Assurance programme.

Turning to Humphrey again, he says that the eight steps for launching a Software Quality Assurance programme are:

1. Initiate the SQA programme.  The key roles are defined and management publicly commits to them.  This achieves documented goals and responsibilities, and an identified leader.

2. Identify SQA issues.  The SQA leader and initial staff work with project management to identify the key issues for SQA attention.

3. Write the SQA plan.  The plan defines audit and control activities, required standards and procedures.  The plan is integrated with other plans such as the SCM  and project plans.

4. Establish standards.  The standards and procedures that guide SQA are developed and approved.

5. Establish the SQA function.  The SQA function is staffed to perform the established plan.

6. Train and promote the SQA programme.  SQA staff are briefed on the SQA plan and given needed training on the project and SQA methods.  Meetings are held with project personnel to brief them with the purpose and roles of SQA.

7. Implement the SQA plan.  Key SQA activities are assigned to specific SQA people, a schedule is developed, management monitoring is established, and an issue resolution system is implemented.

8. Evaluate the SQA programme.  The SQA function is periodically evaluated to determine its effectiveness in performing its mission.  Needed corrective action are identified and implemented.

Types of Quality Management System Assessment.

An assessment of a Quality Management System is a 'snapshot' of an organisation at an instant in time.

Where procedures from the conventional management system affect quality then they need to be part of the Quality Management System, for example, the recruitment programme.

Assessments can be First, Second or Third Party, but in practice second and third party assessments are likely to be of most value because of the element of independence.

First party assessment is when an organisation assess itself.  This is normally done by the process of internal Quality Management System review, audit, and client satisfaction surveys.

Second party assessment is when an organisation and its products are assessed by a purchaser against product or quality system standards selected by the purchaser.  Second party assessment may relatively narrow in scope because, normally, the purchaser is only permitted to examine elements relating to its own purchase.  However, Second party assessment can provide a sharper focus in a particular area.  Successful assessment is acknowledged by the award of a certificate by certain major purchasers.

Third party assessment is where an organisation is assessed, at its own request and expense, by external body which is not a direct purchaser.  The assessment is invariably to a national or international standard.  For example, ISO9001.  Such an assessment examines the full range of an organisation's activities within an agreed business scope.  And it conducts the examination by the evaluation of representative projects.  

In third party assessment, successful assessment is signified by the award of a certificate (Certification).  Certificates only have any commercial value when they are accepted by buyers and users as a differentiator amongst suppliers.  That is why external bodies that are liscensed to perform a Certification have to remain impartial and have to carefully maintain the value of the national or international standard involved.

Review of Section 1

In this first section we have covered a definition of quality, fitness for purpose, quality attributes, quality assurance and quality management system assessment.
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