
“Quality Engineering”.

: Introduction To Quality: The Fundamentals

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality

 Learn about the meaning of Quality

 Learn about the quality factor

 Learn about the dimensions of Product and Service Quality

 Quality Management System

 History of quality

Definition/Overview:

Quality: In the vernacular, quality can mean a high degree of excellence (a quality product), a

degree of excellence or the lack of it (work of average quality), or a property of something (the

addictive quality of alcohol). Distinct from the vernacular, the subject of this article is the

business interpretation of quality.

Key Points:

1. Meaning of Quality

 Business has tried to define quality in a producer-consumer context, with the following

variations:
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 ISO 9000: "Degree to which a set of inherent characteristic fulfills requirements." The

standard defines requirement as need or expectation.

 Six Sigma: "Number of defects per million opportunities" The metric is tied in with a

methodology and a management system.

 Philip B. Crosby: "Conformance to requirements." The difficulty with this is that the

requirements may not fully represent customer expectations; Crosby treats this as a separate

problem.

 Noriaki Kano and others, presenting a two-dimensional model of quality: "must-be

quality" and "attractive quality." The former is near to the "fitness for use" and the latter is what

the customer would love, but has not yet thought about. Supporters characterize this model more

succinctly as: "Products and services that meet or exceed customers' expectations."

 The common element of the business definitions is that the quality of a product or service

refers to the perception of the degree to which the product or service meets the customer's

expectations. Quality has no specific meaning unless related to a specific function and/or object.

Quality is a perceptual, conditional and somewhat subjective attribute.

A defined Quality of Service may be required for certain types of network traffic, for example:

 Streaming multimedia may require guaranteed throughput to ensure that a minimum level

of quality is maintained.

 IPTV offered as a service from a service provider such as AT&T's U-verse

 IP telephony or Voice over IP (VOIP) may require strict limits on jitter and delay

 Video Teleconferencing (VTC) requires low jitter and latency

 Alarm signalling (e.g., Burglar alarm)

 dedicated link emulation requires both guaranteed throughput and imposes limits on

maximum delay and jitter

 A safety-critical application, such as remote surgery may require a guaranteed level of

availability (this is also called hard QoS).

 A remote system administrator may want to prioritize variable, and usually small,

amounts of SSH traffic to ensure a responsive session even over a heavily-laden link.

 Online games, such as fast paced real time simulations with multiple players. Lack of

QoS may produce 'lag'.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

2
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 These types of service are called inelastic, meaning that they require a certain minimum

level of bandwidth and a certain maximum latency to function.

 By contrast, elastic applications can take advantage of however much or little bandwidth

is available. Bulk file transfer applications that rely on TCP are generally elastic.

1.1 History of quality movement

When the first specialized craftsmen arose manufacturing tools for others, the principle of

quality control was simple: "let the buyer beware" (caveat emptor).

Early civil engineering projects, however, needed to be built to specifications. For instance,

the four sides of the base of the Great Pyramid of Giza are perpendicular to within 3.5

arcseconds.

During the middle Ages, guilds took the responsibility of quality control upon themselves.

Royal governments purchasing material were interested in quality control as customers. For

instance, King John of England appointed a certain William Wrotham to supervise the

construction and repair of ships. Some centuries later, but also in England, Samuel Pepys,

Secretary to the Admiralty, appointed multiple such overseers.

The Industrial Revolution led to a system in which large groups of people performing a

similar type of work were grouped together under the supervision of a foreman who also took

on the responsibility to control the quality of work manufactured.

Quality Assurance has developed a good deal during the last 80-90 years (in about 20 year

intervals) from its inception to the current state of the art.

1.2 Wartime production

During World War I, the manufacturing process became more complex, and foremen began

to supervise large numbers of workers to ensure the quality of the work being produced. This

period also introduced mass production and piecework, which created quality problems as

workmen could now earn more money by the production of extra products, which in turn led

to bad workmanship being passed on to the assembly lines.

Due to the large amount of bad workmanship being produced, the first full time inspectors

were introduced into the large-scale modern factory. These full time inspectors were the real
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beginning of inspection quality control, and this was the beginning of the large inspection

organisations of the 1920s and 1930s, which were separately organised from production and

big enough to be headed by superintendents.

The systematic approach to quality started in industrial manufacture during the 1930s, mostly

in the USA, when some attention was given to the cost of scrap and rework. With the impact

of mass production, which was required during the Second World War, it became necessary

to introduce a more stringent form of quality control which can be identified as Statistical

Quality Control, or SQC. Some of the initial work for SQC is credited to Walter A. Shewhart

of Bell Labs, starting with his famous one-page memorandum of 1924.

This system came about with the realisation that quality cannot be inspected into an item. By

extending the inspection phase and making inspection organisations more efficient, it

provides inspectors with control tools such as sampling and control charts.

SQC had a significant contribution in that it provided a sampling inspection system rather

than a 100 per cent inspection. This type of inspection however did lead to a lack of

realisation to the importance of the engineering of product quality.

For example, if you have a basic sampling scheme with an acceptance level of 4%, what

happens is you have a ratio of 96% products released onto the market with 4% defective

items this obviously is a fair risk for any company/customer unless you happen to be one of

the unfortunate buyers of a defective item.

After World War II, the United States continued to apply the concepts of inspection and

sampling to remove defective product from production lines. However, there were many

individuals trying to lead U.S. industries towards a more collaborative approach to quality.

Excluding the U.S., many countries' manufacturing capabilities were destroyed during the

war. This placed American business in a position where advances in the collaborative

approaches to quality were essentially ignored.

After World War II, the U.S. sent General Douglas MacArthur to oversee the re-building of

Japan. During this time, General MacArthur invited two key individuals in the development

of modern quality concepts: W. Edwards Deming and Joseph Juran. Both individuals

promoted the collaborative concepts of quality to Japanese business and technical groups,

and these groups utilized these concepts in the redevelopment of the Japanese economy.
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1.3 Quality assurance

Quality assurance covers all activities from design, development, production, installation,

servicing and documentation. This introduced the rules: "fit for purpose" and "do it right the

first time". It includes the regulation of the quality of raw materials, assemblies, products and

components; services related to production; and management, production, and inspection

processes.

One of the most widely used paradigms for QA management is the PDCA (Plan-Do-Check-

Act) approach, also known as the Shewhart cycle.

A valuable process to perform on a whole consumer product is failure testing (also known as

stress testing), the operation of a product until it fails, often under stresses such as increasing

vibration, temperature and humidity. This exposes many unanticipated weaknesses in a

product, and the data is used to drive engineering and manufacturing process improvements.

Often quite simple changes can dramatically improve product service, such as changing to

mold-resistant paint or adding lock washer placement to the training for new assembly

personnel. Failure testing or destructive testing is a valuable tool of earthquake engineering.

Many organizations use statistical process control to bring the organization to Six Sigma

levels of quality, in other words, so that the likelihood of an unexpected failure is confined to

six standard deviations on the normal distribution. This probability is less than four one-

millionths. Items controlled often include clerical tasks such as order-entry as well as

conventional manufacturing tasks.

Traditional statistical process controls in manufacturing operations usually proceed by

randomly sampling and testing a fraction of the output. Variances of critical tolerances are

continuously tracked, and manufacturing processes are corrected before bad parts can be

produced.

During the 1980s, the concept of company quality with the focus on management and people

came to the fore. It was realized that, if all departments approached quality with an open

mind, success was possible if the management led the quality improvement process.

The company-wide quality approach places an emphasis on three aspects :-
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o Elements such as controls, job management, adequate processes, performance and

integrity criteria and identification of records

o Competence such as knowledge, skills, experience, qualifications

o Soft elements, such as personnel integrity, confidence, organizational culture,

motivation, team spirit and quality relationships.

The quality of the outputs is at risk if any of these three aspects is deficient in any way.

The approach to quality management given here is therefore not limited to the manufacturing

theatre only but can be applied to any business activity:

o Design work

o Administrative services

o Consulting

o Banking

o Insurance

o Computer software

o Retailing

o Transportation

It comprises a quality improvement process, which is generic in the sense it can be applied to

any of these activities and it establishes a behaviour pattern, which supports the achievement

of quality.

This in turn is supported by quality management practices which can include a number of

business systems and which are usually specific to the activities of the business unit

concerned.

Commercial VoIP services are often competitive with traditional telephone service in terms

of call quality even though QoS mechanisms are usually not in use on the user's connection

to his ISP and the VoIP provider's connection to a different ISP. Under high load conditions,

however, VoIP quality degrades to cell-phone quality or worse. The mathematics of packet

traffic indicate that a network with QoS can handle four times as many calls with tight jitter

requirements as one without QoS. The amount of over-provisioning in interior links required

to replace QoS depends on the number of users and their traffic demands. As the Internet

now services close to a billion users, there is little possibility that over-provisioning can

eliminate the need for QoS when VoIP becomes more commonplace
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1.4 Dimensions of Product and Service Quality

When it comes to measuring the quality of your services, it helps to understand the concepts

of product and service dimensions. Users may want a key board that is durable and flexible

for using on the wireless carts. Customers may want a service desk assistant who is

empathetic and resourceful when reporting issues.

Quality is multidimensional. Product and service quality are comprised of a number of

dimensions which determine how customer requirements are achieved. Therefore it is

essential that you consider the entire dimension that may be important to your customers.

Product quality has two dimensions.

o Physical dimension - A product's physical dimension measures the tangible

product itself and includes such things as length, weight, and temperature.

o Performance dimension - A product's performance dimension measures how well

a product works and includes such things as speed and capacity.

While performance dimensions are more difficult to measure and obtain when compared to

physical dimensions, but the efforts will provide more insight into how the product satisfies

the customer.

Like product quality, service quality has several dimensions.

o Responsiveness - Responsiveness refers to the reaction time of the service.

o Assurance - Assurance refers to the level of certainty a customer has regarding the

quality of the service provided.

o Tangibles - Tangibles refers to a service's look or feel.

o Empathy - Empathy is when a service employee shows that she understands and

sympathizes with the customer's situation. The greater the level of this

understanding, the better. Some situations require more empathy than others.

o Reliability - Reliability refers to the dependability of the service providers and

their ability to keep their promises.

1.5 Quality Management System: (QMS) can be defined as a set of policies, processes and

procedures required for planning and execution (production / development / service) in the
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core business area of an organization. QMS integrates the various internal processes within

the organization and intends to provide a process approach for project execution. QMS

enables the organizations to identify, measure, control and improve the various core business

processes that will ultimately lead to improved business performance.

1.6 Concept of quality - historical background

The concept of quality as we think of it now first emerged out of the Industrial Revolution.

Previously goods had been made from start to finish by the same person or team of people,

with handcrafting and tweaking the product to meet 'quality criteria'. Mass production

brought huge teams of people together to work on specific stages of production where one

person would not necessarily complete a product from start to finish. In the late 1800s

pioneers such as Frederick Winslow Taylor and Henry Ford recognized the limitations of the

methods being used in mass production at the time and the subsequent varying quality of

output. Taylor established Quality Departments to oversee the quality of production and

rectifying of errors, and Ford emphasized standardization of design and component standards

to ensure a standard product was produced. Management of quality was the responsibility of

the Quality department and was implemented by Inspection of product output to 'catch'

defects.

Application of statistical control came later as a result of World War production methods.

Quality management systems are the outgrowth of work done by W. Edwards Deming, a

statistician, after whom the Deming Prize for quality is named.

Quality, as a profession and the managerial process associated with the quality function, was

introduced during the second-half of the 20th century, and has evolved since then. Over this

period, few other disciplines have seen as many changes as the quality profession.

The quality profession grew from simple control, to engineering, to systems engineering.

Quality control activities were predominant in the 1940s, 1950s, and 1960s. The 1970s were

an era of quality engineering and the 1990s saw quality systems as an emerging field. Like

medicine, accounting, and engineering, quality has achieved status as a recognized

profession.
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: A Process View Of Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the improvement of quality

 Learn about the total quality control

 Learn about the quality examination

Definition/Overview:

Quality: In the vernacular, quality can mean a high degree of excellence (a quality product), a

degree of excellence or the lack of it (work of average quality), or a property of something (the

addictive quality of alcohol). Distinct from the vernacular, the subject of this article is the

business interpretation of quality.

Key Points:

1. Improvement of quality

Many techniques and concepts, often overlapping, have evolved to improve product or service

quality, including:

o statistical process control (SPC)

o Zero Defects

o Six Sigma

o Malcolm Baldrige National Quality Award

o quality circles

o requirements analysis

o total quality management (TQM)

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

9
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



o theory of constraints (TOC)

o quality management systems

o business process management (BPM)

o capability maturity models

o verification and validation

o business process reengineering

o life cycle management

o Standardization (ISO 9000 and others)

o Continuous improvement.

W. Edwards Deming, concentrating on "the efficient production of the quality that the market

expects," linked quality and management: "Costs go down and productivity goes up as

improvement of quality is accomplished by better management of design, engineering, testing

and by improvement of processes.

2. Total quality control

Total Quality Control is the most necessary inspection control of all in cases where, despite

statistical quality control techniques or quality improvements implemented, sales decrease.

The major problem which leads to a decrease in sales was that the specifications did not include

the most important factor, What the customer required.

The major characteristics, ignored during the search to improve manufacture and overall

business performance were:

o Reliability

o Maintainability

o Safety

o As the most important factor had been ignored, a few refinements had to be

introduced:

o Marketing had to carry out their work properly and define the customers

specifications.
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o Specifications had to be defined to conform to these requirements.

o Conformance to specifications i.e. drawings, standards and other relevant

documents, were introduced during manufacturing, planning and control.

o Management had to confirm all operators are equal to the work imposed on them

and holidays, celebrations and disputes did not affect any of the quality levels.

o Inspections and tests were carried out, and all components and materials, bought

in or otherwise, conformed to the specifications, and the measuring equipment

was accurate, this is the responsibility of the QA/QC department.

o Any complaints received from the customers were satisfactorily dealt with in a

timely manner.

o Feedback from the user/customer is used to review designs.

o Consistent data recording and assessment and documentation integrity.

o Product and/or process change management and notification.

If the original specification does not reflect the correct quality requirements, quality cannot be

inspected or manufactured into the product.

For instance, all parameters for a pressure vessel should include not only the material and

dimensions but operating, environmental, safety, reliability and maintainability requirements.

To conclude, the above forms the basis from which the philosophy of Quality Assurance has

evolved, and the achievement of quality or the fitness-for-purpose is Quality Awareness

throughout the company.

In the manufacturing industry it is commonly stated that Quality drives productivity. Improved

productivity is a source of greater revenues, employment opportunities and technological

advances. However, this has not been the case historically, and in the early 19th century it was

recognised that some markets,such as those in Asia, preferred cheaper products to those of

quality

Most discussions of quality refer to a finished part, wherever it is in the process. Inspection,

which is what, quality insurance usually means, is historical, since the work is done. The best

way to think about quality is in process control. If the process is under control, inspection is not

necessary.
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However, there is one characteristic of modern quality that is universal. In the past, when we

tried to improve quality, typically defined as producing fewer defective parts, we did so at the

expense of increased cost, increased task time, longer cycle time, etc. We could not get fewer

defective parts and lower cost and shorter cycle times, and so on. However, when modern quality

techniques are applied correctly to business, engineering, manufacturing or assembly processes,

all aspects of quality - customer satisfaction and fewer defects/errors and cycle time and task

time/productivity and total cost, etc.- must all improve or, if one of these aspects does not

improve, it must at least stay stable and not decline. So modern quality has the characteristic that

it creates AND-based benefits, not OR-based benefits.

The most progressive view of quality is that it is defined entirely by the customer or end user and

is based upon that person's evaluation of his or her entire customer experience. The customer

experience is the aggregate of all the touch points that customers have with the company's

product and services, and is by definition a combination of these. For example, any time one

buys a product one forms an impression based on how it was sold, how it was delivered, how it

performed, how well it was supported etc.

2.1 Quality examination

ISO 9000: ISO 9000 is a family of standards for quality management systems. ISO 9000

is maintained by ISO, the International Organization for Standardization and is

administered by accreditation and certification bodies. Some of the requirements in ISO

9001 (which is one of the standards in the ISO 9000 family) include

o a set of procedures that cover all key processes in the business;

o monitoring processes to ensure they are effective;

o keeping adequate records;

o checking output for defects, with appropriate and corrective action where

necessary;

o regularly reviewing individual processes and the quality system itself for

effectiveness; and

o facilitating continual improvement
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A company or organization that has been independently audited and certified to be in

conformance with ISO 9001 may publicly state that it is "ISO 9001 certified" or "ISO

9001 registered". Certification to an ISO 9000 standard does not guarantee any quality of

end products and services; rather, it certifies that formalized business processes are being

applied. Indeed, some companies enter the ISO 9001 certification as a marketing tool.

Although the standards originated in manufacturing, they are now employed across

several types of organization. A "product", in ISO vocabulary, can mean a physical

object, services, or software. In fact, according to ISO in 2004, "service sectors now

account by far for the highest number of ISO 9001:2000 certificates - about 31% of the

total.

3. Statistical Process Control (SPC)

Statistical Process Control (SPC) is an effective method of monitoring a process through the use

of control charts. Control charts enable the use of objective criteria for distinguishing

background variation from events of significance based on statistical techniques. Much of its

power lies in the ability to monitor both process center and its variation about that center. By

collecting data from samples at various points within the process, variations in the process that

may affect the quality of the end product or service can be detected and corrected, thus reducing

waste as well as the likelihood that problems will be passed on to the customer. With its

emphasis on early detection and prevention of problems, SPC has a distinct advantage over

quality methods, such as inspection, that apply resources to detecting and correcting problems in

the end product or service.

In addition to reducing waste, SPC can lead to a reduction in the time required to produce the

product or service from end to end. This is partially due to a diminished likelihood that the final

product will have to be reworked, but it may also result from using SPC data to identify

bottlenecks, wait times, and other sources of delays within the process. Process cycle time

reductions coupled with improvements in yield have made SPC a valuable tool from both a cost

reduction and a customer satisfaction standpoint.
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3.1 History

Statistical Process Control was pioneered by Walter A. Shewhart in the early 1920s. W.

Edwards Deming later applied SPC methods in the United States during World War II,

thereby successfully improving quality in the manufacture of munitions and other

strategically important products. Deming was also instrumental in introducing SPC

methods to Japanese industry after the war had ended.

Shewhart created the basis for the control chart and the concept of a state of statistical

control by carefully designed experiments. While Dr. Shewhart drew from pure

mathematical statistical theories, he understood that data from physical processes seldom

produces a "normal distribution curve" (a Gaussian distribution, also commonly referred

to as a "bell curve"). He discovered that observed variation in manufacturing data did not

always behave the same way as data in nature (for example, Brownian motion of

particles). Dr. Shewhart concluded that while every process displays variation, some

processes display controlled variation that is natural to the process (common causes of

variation), while others display uncontrolled variation that is not present in the process

causal system at all times (special causes of variation).

In 1989, the Software Engineering Institute introduced the notion that SPC can be

usefully applied to non-manufacturing processes, such as software engineering processes,

in the Capability Maturity Model (CMM). This idea exists today within the Level 4 and

Level 5 practices of the Capability Maturity Model Integrated (CMMI). This notion that

SPC is a useful tool when applied to non-repetitive, knowledge-intensive processes such

as engineering processes has encountered much skepticism, and remains controversial

today.

3.2 General

The following description relates to manufacturing rather than to the service industry,

although the principles of SPC can be successfully applied to either. For a description and

example of how SPC applies to a service environment, refer to Roberts (2005). SPC has

also been successfully applied to detecting changes in organizational behavior with

Social Network Change Detection introduced by McCulloh (2007).
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In mass-manufacturing, the quality of the finished article was traditionally achieved

through post-manufacturing inspection of the product; accepting or rejecting each article

(or samples from a production lot) based on how well it met its design specifications. In

contrast, Statistical Process Control uses statistical tools to observe the performance of

the production process in order to predict significant deviations that may later result in

rejected product.

Two kinds of variation occur in all manufacturing processes: both these types of process

variation cause subsequent variation in the final product. The first is known as natural or

common cause variation and may be variation in temperature, properties of raw materials,

strength of an electrical current etc. This variation is small, the observed values generally

being quite close to the average value. The pattern of variation will be similar to those

found in nature, and the distribution forms the bell-shaped normal distribution curve. The

second kind of variation is known as special cause variation, and happens less frequently

than the first.

For example, a breakfast cereal packaging line may be designed to fill each cereal box

with 500 grams of product, but some boxes will have slightly more than 500 grams, and

some will have slightly less, in accordance with a distribution of net weights. If the

production process, its inputs, or its environment changes (for example, the machines

doing the manufacture begin to wear) this distribution can change. For example, as its

cams and pulleys wear out, the cereal filling machine may start putting more cereal into

each box than specified. If this change is allowed to continue unchecked, more and more

product will be produced that fall outside the tolerances of the manufacturer or consumer,

resulting in waste. While in this case, the waste is in the form of "free" product for the

consumer, typically waste consists of rework or scrap.

By observing at the right time what happened in the process that led to a change, the

quality engineer or any member of the team responsible for the production line can

troubleshoot the root cause of the variation that has crept in to the process and correct the

problem.

SPC indicates when an action should be taken in a process, but it also indicates when NO

action should be taken. An example is a person who would like to maintain a constant

body weight and takes weight measurements weekly. A person who does not understand

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

15
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



SPC concepts might start dieting every time his or her weight increased, or eat more

every time his or her weight decreased. This type of action could be harmful and possibly

generate even more variation in body weight. SPC would account for normal weight

variation and better indicate when the person is in fact gaining or losing weight.

In Section 2 of this course you will cover these topics:
Management Issues In Achieving Quality

You may take as much time as you want to complete the topic coverd in section 2.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Management Issues In Achieving Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality management system

 Learn about the Quality management organizations and awards

 Learn about the quality factor

 Learn about the dimensions of Product and Service Quality

 Quality Management System

 History of quality

Definition/Overview:

Quality Management System: (QMS) can be defined as a set of policies, processes and

procedures required for planning and execution (production / development / service) in the core

business area of an organization. QMS integrates the various internal processes within the
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organization and intends to provide a process approach for project execution. QMS enables the

organizations to identify, measure, control and improve the various core business processes that

will ultimately lead to improved business performance.

Key Points:

1. Quality management organizations and awards

The International Organization for Standardization's ISO 9000:2000 series describes standards

for a QMS addressing the principles and processes surrounding the design, development and

delivery of a general product or service. Organisations can participate in a continuing

certification process to ISO 9001:2000 to demonstrate their compliance with the standard, which

includes a requirement for continual (i.e. planned) improvement of the QMS.

(ISO 9000:2000 provides guidance on Quality principles and on the common language used by

quality professionals. ISO 9004:2000 provides guidance on improvement methods. It can be seen

that neither of these standards can be used for certification purposes as they provide guidance,

not requirements).

The Malcolm Baldrige National Quality Award is a competition to identify and recognize top-

quality U.S. companies. This model addresses a broadly based range of quality criteria, including

commercial success and corporate leadership. Once an organization has won the award it has to

wait several years before being eligible to apply again.

The European Foundation for Quality Management's EFQM Excellence Model supports an

award scheme similar to the Malcolm Baldrige Award for European companies.

In Canada, the National Quality Institute presents the 'Canada Awards for Excellence' on an

annual basis to organisations that have displayed outstanding performance in the areas of Quality

and Workplace Wellness, and have met the Institute's criteria with documented overall

achievements and results.
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The Alliance for Performance Excellence is a network of state, local, and international

organizations that use the Malcolm Baldrige National Quality Award criteria and model at the

grassroots level to improve the performance of local organizations and economies.

NetworkforExcellence.org is the Alliance web site; browsers can find Alliance members in their

state and get the latest news and events from the Baldrige community.

TQM and contingency-based research

Total Quality Management has not been independent of its environment. In the context of

management accounting systems (MCSs), Sim and Killough (1998) show that incentive pay

enhanced the positive effects of TQM on customer and quality performance. Ittner and Larcker

(1995) demonstrated that product focused TQM was linked to timely problem solving

information and flexible revisions to reward systems. Chendall (2003) summarizes the findings

from contingency-based research concerning management control systems and TQM by noting

that TQM is associated with broadly based MCSs including timely, flexible, externally focused

information; close interactions between advanced technologies and strategy; and non-financial

performance measurement.

1.1 Total quality control

Deep analysis of QA practices and premises used about them is the most necessary

inspection control of all in cases where, despite statistical quality control techniques or

quality improvements implemented, sales decrease.

The major problem which leads to a decrease in sales was that the specifications did not

include the most important factor, What the specifications have to state in order to satisfy

the customer requirements?.

The major characteristics, ignored during the search to improve manufacture and overall

business performance were:

o Reliability

o Maintainability

o Safety

o Strength
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As the most important factor had been ignored, a few refinements had to be introduced:

o Marketing had to carry out their work properly and define the customers

specifications.

o Specifications had to be defined to conform to these requirements.

o Conformance to specifications i.e. drawings, standards and other relevant

documents, were introduced during manufacturing, planning and control.

o Management had to confirm all operators are equal to the work imposed on them

and holidays, celebrations and disputes did not affect any of the quality levels.

o Inspections and tests were carried out, and all components and materials, bought

in or otherwise, conformed to the specifications, and the measuring equipment

was accurate, this is the responsibility of the QA/QC department.

o Any complaints received from the customers were satisfactorily dealt with in a

timely manner.

o Feedback from the user/customer is used to review designs.

o Consistent data recording and assessment and documentation integrity.

o Product and/or process change management and notification.

o If the specification does not reflect the true quality requirements, the product's

quality cannot be guaranteed. For instance, the parameters for a pressure vessel

should cover not only the material and dimensions but operating, environmental,

safety, reliability and maintainability requirements.

1.2 Quality and People Management

It is important not to underestimate the people factors, such as culture, in selecting a

quality improvement approach. Any improvement (change) takes time to implement, gain

acceptance and stabilize as accepted practice. Improvement must allow pauses between

implementing new changes so that the change is stabilized and assessed as a real

improvement, before the next improvement is made (hence continual improvement, not

continuous improvement).
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Improvements that change the culture take longer as they have to overcome greater

resistance to change. It is easier and often more effective to work within the existing

cultural boundaries and make small improvements (that is Kaizen) than to make major

transformational changes. Use of Kaizen in Japan was a major reason for the creation of

Japanese industrial and economic strength.

In Section 3 of this course you will cover these topics:
Stabilizing Quality

You may take as much time as you want to complete the topic coverd in section 3.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Stabilizing Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the TQM paradigms

 Learn about the meaning of Quality

 Learn about the quality factor

 Learn about the dimensions of Product and Service Quality

 Quality Management System

 Concept of quality
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Definition/Overview:

TQM is composed of three paradigms:

 Total: Involving the entire organization, supply chain, and/or product life cycle

 Quality: With its usual definitions, with all its complexities

 Management: The system of managing with steps like Plan, Organize, Control, Lead,

Staff, provisioning and organizing

As defined by the International Organization for Standardization (ISO):

"TQM is a management approach for an organization, centered on quality, based on the

participation of all its members and aiming at long-term success through customer satisfaction,

and benefits to all members of the organization and to society."

Key Points:

1. Quality improvement

There are many methods for quality improvement. These cover product improvement, process

improvement and people based improvement. In the following list are methods of quality

management and techniques that incorporate and drive quality improvement

o ISO 9004:2000 Guidelines for performance improvement.

o ISO 15504-4: 2005 Information technology Process assessment Part 4: Guidance

on use for process improvement and process capability determination.

o QFD Quality Function Deployment, also known as the House of Quality

approach.

o Kaizen Japanese for change for the better; the common English usage is continual

improvement.

o Zero Defect Program created by NEC Corporation of Japan, based upon

Statistical Process Control and one of the inputs for the inventors of Six Sigma.
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o Six Sigma 6σ, Six Sigma combines established methods such as Statistical

Process Control, Design of Experiments and FMEA in an overall framework.

o PDCA Plan, Do, Check, Act cycle for quality control purposes. (Six Sigma's

DMAIC method (Design, Measure, Analyze, Improve, and Control) may be

viewed as a particular implementation of this.)

o Quality circle a group (people oriented) approach to improvement.

o Taguchi methods statistical oriented methods including Quality robustness,

Quality loss function and Target specifications.

o The Toyota Production System reworked in the west into Lean Manufacturing.

o Kansei engineering an approach that focuses on capturing customer emotional

feedback about products to drive improvement.

o TQM Total Quality Management is a management strategy aimed at embedding

awareness of quality in all organizational processes. First promoted in Japan with

the Deming prize which was adopted and adapted in USA as the Malcolm

Baldrige National Quality Award and in Europe as the European Foundation for

Quality Management award (each with their own variations).

o TRIZ meaning "Theory of inventive problem solving"

o BPR Business process reengineering, a management approach aiming at 'clean

slate' improvements (That is, ignoring existing practices).

Proponents of each approach have sought to improve them as well as apply them to enterprise

types not originally targeted. For example, Six Sigma was designed for manufacturing but has

spread to service enterprises. Each of these approaches and methods has met with success but

also with failures.

Some of the common differentiators between success and failure include commitment,

knowledge and expertise to guide improvement, scope of change/improvement desired (Big

Bang type changes tend to fail more often compared to smaller changes) and adaption to

enterprise cultures. For example, quality circles do not work well in every enterprise (and are

even discouraged by some managers), and relatively few TQM-participating enterprises have

won the national quality awards.
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There have been well publicized failures of BPR, as well as Six Sigma. Enterprises therefore

need to consider carefully which quality improvement methods to adopt, and certainly should not

adopt all those listed here.

It is important not to underestimate the people factors, such as culture, in selecting a quality

improvement approach. Any improvement (change) takes time to implement, gain acceptance

and stabilize as accepted practice. Improvement must allow pauses between implementing new

changes so that the change is stabilized and assessed as a real improvement, before the next

improvement is made (hence continual improvement, not continuous improvement).

Improvements that change the culture take longer as they have to overcome greater resistance to

change. It is easier and often more effective to work within the existing cultural boundaries and

make small improvements (that is Kaizen) than to make major transformational changes. Use of

Kaizen in Japan was a major reason for the creation of Japanese industrial and economic

strength.

On the other hand, transformational change works best when an enterprise faces a crisis and

needs to make major changes in order to survive. In Japan, the land of Kaizen, Carlos Ghosn led

a transformational change at Nissan Motor Company which was in a financial and operational

crisis. Well organized quality improvement programs take all these factors into account when

selecting the quality improvement methods.

1.1 Quality standards

The International Organization for Standardization (ISO) created the Quality

Management System (QMS) standards in 1987. These were the ISO 9000:1987 series of

standards comprising ISO 9001:1987, ISO 9002:1987 and ISO 9003:1987; which were

applicable in different types of industries, based on the type of activity or process:

designing, production or service delivery.

The standards have been regularly reviewed every few years by the International

Organization for Standardization. The version in 1994 and was called the ISO 9000:1994

series; comprising of the ISO 9001:1994, 9002:1994 and 9003:1994 versions.
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The last revision was in the year 2000 and the series was called ISO 9000:2000 series.

However the ISO 9002 and 9003 standards were integrated and one single certifiable

standard was created under ISO 9001:2000. Since December 2003, ISO 9002 and 9003

standards are not valid, and the organizations previously holding these standards need to

do a transition from the old to the new standards.

The ISO 9004:2000 document gives guidelines for performance improvement over and

above the basic standard. This standard provides a measurement framework for improved

quality management, similar to and based upon the measurement framework for process

assessment.

The Quality Management System standards created by ISO are meant to certify the

processes and the system of an organization and not the product or service itself. ISO

9000 standards do not certify the quality of the product or service.

Recently the International Organization for Standardization released a new standard, ISO

22000, meant for the food industry. This standard covers the values and principles of ISO

9000 and the HACCP standards. It gives one single integrated standard for the food

industry and is expected to become more popular in the coming years in such industry.

ISO has a number of standards that support quality management. One group describes

processes (including ISO 12207 & ISO 15288) and another describes process assessment

and improvement ISO 15504.

The Software Engineering Institute has its own process assessment and improvement

methods, called CMMi (Capability Maturity Model integrated) and IDEAL respectively.

1.2 Quality terms

o Quality Improvement can be distinguished from Quality Control in that Quality

Improvement is the purposeful change of a process to improve the reliability of

achieving an outcome.

o Quality Control is the ongoing effort to maintain the integrity of a process to

maintain the reliability of achieving an outcome.

o Quality Assurance is the planned or systematic actions necessary to provide

enough confidence that a product or service will satisfy the given requirements for

quality.
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2. Concept of quality

The concept of quality as we think of it now first emerged out of the Industrial Revolution.

Previously goods had been made from start to finish by the same person or team of people, with

handcrafting and tweaking the product to meet 'quality criteria'. Mass production brought huge

teams of people together to work on specific stages of production where one person would not

necessarily complete a product from start to finish. In the late 1800s pioneers such as Frederick

Winslow Taylor and Henry Ford recognized the limitations of the methods being used in mass

production at the time and the subsequent varying quality of output. Taylor established Quality

Departments to oversee the quality of production and rectifying of errors, and Ford emphasized

standardization of design and component standards to ensure a standard product was produced.

Management of quality was the responsibility of the Quality department and was implemented

by Inspection of product output to 'catch' defects.

Application of statistical control came later as a result of World War production methods.

Quality management systems are the outgrowth of work done by W. Edwards Deming, a

statistician, after whom the Deming Prize for quality is named.

Quality, as a profession and the managerial process associated with the quality function, was

introduced during the second-half of the 20th century, and has evolved since then. Over this

period, few other disciplines have seen as many changes as the quality profession.

The quality profession grew from simple control, to engineering, to systems engineering. Quality

control activities were predominant in the 1940s, 1950s, and 1960s. The 1970s were an era of

quality engineering and the 1990s saw quality systems as an emerging field. Like medicine,

accounting, and engineering, quality has achieved status as a recognized profession.

Quality management system is mandatory for shipping companies and on board sea going

vessels, known as ISM CODE -INTERNATIONAL SAFETY MANAGEMENT CODE. It is a

mandatory requirement under SOLAS convention (SAFETY OF LIFE AT SEA). It is

implemented through the flag state of the vessel as mandatory document for the vessel to sail.

ISM in shipping has two way implemention.
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 Quality management system for the company for the Safety and environment protection

implemented through DOC(Document of compliance) and

 ISM implemention for Systems and procedures on board vessel through SMC (SAFETY

MANAGEMENT CODE).

In Section 4 of this course you will cover these topics:
Improving Quality

You may take as much time as you want to complete the topic coverd in section 4.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Improving Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality

 Learn about the Software reliability

 Learn about the goal of software reliability

Definition/Overview:

Quality: In the vernacular, quality can mean a high degree of excellence (a quality product), a

degree of excellence or the lack of it (work of average quality), or a property of something (the

addictive quality of alcohol). Distinct from the vernacular, the subject of this article is the

business interpretation of quality.
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One of the problems with project Quality is that "everyone feels they understand it." In addition

to the definition above by Dr. Scott Pressman, other software engineering experts have given

several definitions. A definition in Steve McConnell's Code Complete similarly divides software

into two pieces: internal and external quality characteristics. External quality characteristics are

those parts of a product that face its users, where internal quality characteristics are those that do

not.

Key Points:

1. Improvement of quality

Many techniques and concepts, often overlapping, have evolved to improve product or service

quality, including:

o statistical process control (SPC)

o Zero Defects

o Six Sigma

o Malcolm Baldrige National Quality Award

o quality circles

o requirements analysis

o total quality management (TQM)

o theory of constraints (TOC)

o quality management systems

o business process management (BPM)

o capability maturity models

o verification and validation

o business process reengineering

o life cycle management

o Standardization (ISO 9000 and others)

o Continuous improvement.
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W. Edwards Deming, concentrating on "the efficient production of the quality that the market

expects," linked quality and management: "Costs go down and productivity goes up as

improvement of quality is accomplished by better management of design, engineering, testing

and by improvement of processes.

2. Total quality control

Total Quality Control is the most necessary inspection control of all in cases where, despite

statistical quality control techniques or quality improvements implemented, sales decrease.

The major problem which leads to a decrease in sales was that the specifications did not include

the most important factor, What the customer required.

The major characteristics, ignored during the search to improve manufacture and overall

business performance were:

o Reliability

o Maintainability

o Safety

o As the most important factor had been ignored, a few refinements had to be

introduced:

o Marketing had to carry out their work properly and define the customers

specifications.

o Specifications had to be defined to conform to these requirements.

o Conformance to specifications i.e. drawings, standards and other relevant

documents, were introduced during manufacturing, planning and control.

o Management had to confirm all operators are equal to the work imposed on them

and holidays, celebrations and disputes did not affect any of the quality levels.

o Inspections and tests were carried out, and all components and materials, bought

in or otherwise, conformed to the specifications, and the measuring equipment

was accurate, this is the responsibility of the QA/QC department.
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o Any complaints received from the customers were satisfactorily dealt with in a

timely manner.

o Feedback from the user/customer is used to review designs.

o Consistent data recording and assessment and documentation integrity.

o Product and/or process change management and notification.

If the original specification does not reflect the correct quality requirements, quality cannot be

inspected or manufactured into the product.

For instance, all parameters for a pressure vessel should include not only the material and

dimensions but operating, environmental, safety, reliability and maintainability requirements.

To conclude, the above forms the basis from which the philosophy of Quality Assurance has

evolved, and the achievement of quality or the fitness-for-purpose is Quality Awareness

throughout the company.

In the manufacturing industry it is commonly stated that Quality drives productivity. Improved

productivity is a source of greater revenues, employment opportunities and technological

advances. However, this has not been the case historically, and in the early 19th century it was

recognised that some markets,such as those in Asia, preferred cheaper products to those of

quality

Most discussions of quality refer to a finished part, wherever it is in the process. Inspection,

which is what, quality insurance usually means, is historical, since the work is done. The best

way to think about quality is in process control. If the process is under control, inspection is not

necessary.

However, there is one characteristic of modern quality that is universal. In the past, when we

tried to improve quality, typically defined as producing fewer defective parts, we did so at the

expense of increased cost, increased task time, longer cycle time, etc. We could not get fewer

defective parts and lower cost and shorter cycle times, and so on. However, when modern quality

techniques are applied correctly to business, engineering, manufacturing or assembly processes,

all aspects of quality - customer satisfaction and fewer defects/errors and cycle time and task

time/productivity and total cost, etc.- must all improve or, if one of these aspects does not
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improve, it must at least stay stable and not decline. So modern quality has the characteristic that

it creates AND-based benefits, not OR-based benefits.

The most progressive view of quality is that it is defined entirely by the customer or end user and

is based upon that person's evaluation of his or her entire customer experience. The customer

experience is the aggregate of all the touch points that customers have with the company's

product and services, and is by definition a combination of these. For example, any time one

buys a product one forms an impression based on how it was sold, how it was delivered, how it

performed, how well it was supported etc.

2.1 Quality examination

ISO 9000: ISO 9000 is a family of standards for quality management systems. ISO 9000

is maintained by ISO, the International Organization for Standardization and is

administered by accreditation and certification bodies. Some of the requirements in ISO

9001 (which is one of the standards in the ISO 9000 family) include

o a set of procedures that cover all key processes in the business;

o monitoring processes to ensure they are effective;

o keeping adequate records;

o checking output for defects, with appropriate and corrective action where

necessary;

o regularly reviewing individual processes and the quality system itself for

effectiveness; and

o facilitating continual improvement

A company or organization that has been independently audited and certified to be in

conformance with ISO 9001 may publicly state that it is "ISO 9001 certified" or "ISO

9001 registered". Certification to an ISO 9000 standard does not guarantee any quality of

end products and services; rather, it certifies that formalized business processes are being

applied. Indeed, some companies enter the ISO 9001 certification as a marketing tool.

Although the standards originated in manufacturing, they are now employed across

several types of organization. A "product", in ISO vocabulary, can mean a physical
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object, services, or software. In fact, according to ISO in 2004, "service sectors now

account by far for the highest number of ISO 9001:2000 certificates - about 31% of the

total.

3. Statistical Process Control (SPC)

Statistical Process Control (SPC) is an effective method of monitoring a process through the use

of control charts. Control charts enable the use of objective criteria for distinguishing

background variation from events of significance based on statistical techniques. Much of its

power lies in the ability to monitor both process center and its variation about that center. By

collecting data from samples at various points within the process, variations in the process that

may affect the quality of the end product or service can be detected and corrected, thus reducing

waste as well as the likelihood that problems will be passed on to the customer. With its

emphasis on early detection and prevention of problems, SPC has a distinct advantage over

quality methods, such as inspection, that apply resources to detecting and correcting problems in

the end product or service.

In addition to reducing waste, SPC can lead to a reduction in the time required to produce the

product or service from end to end. This is partially due to a diminished likelihood that the final

product will have to be reworked, but it may also result from using SPC data to identify

bottlenecks, wait times, and other sources of delays within the process. Process cycle time

reductions coupled with improvements in yield have made SPC a valuable tool from both a cost

reduction and a customer satisfaction standpoint.

3.1 History

Statistical Process Control was pioneered by Walter A. Shewhart in the early 1920s. W.

Edwards Deming later applied SPC methods in the United States during World War II,

thereby successfully improving quality in the manufacture of munitions and other

strategically important products. Deming was also instrumental in introducing SPC

methods to Japanese industry after the war had ended.

Shewhart created the basis for the control chart and the concept of a state of statistical

control by carefully designed experiments. While Dr. Shewhart drew from pure

mathematical statistical theories, he understood that data from physical processes seldom
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produces a "normal distribution curve" (a Gaussian distribution, also commonly referred

to as a "bell curve"). He discovered that observed variation in manufacturing data did not

always behave the same way as data in nature (for example, Brownian motion of

particles). Dr. Shewhart concluded that while every process displays variation, some

processes display controlled variation that is natural to the process (common causes of

variation), while others display uncontrolled variation that is not present in the process

causal system at all times (special causes of variation).

In 1989, the Software Engineering Institute introduced the notion that SPC can be

usefully applied to non-manufacturing processes, such as software engineering processes,

in the Capability Maturity Model (CMM). This idea exists today within the Level 4 and

Level 5 practices of the Capability Maturity Model Integrated (CMMI). This notion that

SPC is a useful tool when applied to non-repetitive, knowledge-intensive processes such

as engineering processes has encountered much skepticism, and remains controversial

today.

3.2 General

The following description relates to manufacturing rather than to the service industry,

although the principles of SPC can be successfully applied to either. For a description and

example of how SPC applies to a service environment, refer to Roberts (2005). SPC has

also been successfully applied to detecting changes in organizational behavior with

Social Network Change Detection introduced by McCulloh (2007).

In mass-manufacturing, the quality of the finished article was traditionally achieved

through post-manufacturing inspection of the product; accepting or rejecting each article

(or samples from a production lot) based on how well it met its design specifications. In

contrast, Statistical Process Control uses statistical tools to observe the performance of

the production process in order to predict significant deviations that may later result in

rejected product.

Two kinds of variation occur in all manufacturing processes: both these types of process

variation cause subsequent variation in the final product. The first is known as natural or

common cause variation and may be variation in temperature, properties of raw materials,

strength of an electrical current etc. This variation is small, the observed values generally
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being quite close to the average value. The pattern of variation will be similar to those

found in nature, and the distribution forms the bell-shaped normal distribution curve. The

second kind of variation is known as special cause variation, and happens less frequently

than the first.

For example, a breakfast cereal packaging line may be designed to fill each cereal box

with 500 grams of product, but some boxes will have slightly more than 500 grams, and

some will have slightly less, in accordance with a distribution of net weights. If the

production process, its inputs, or its environment changes (for example, the machines

doing the manufacture begin to wear) this distribution can change. For example, as its

cams and pulleys wear out, the cereal filling machine may start putting more cereal into

each box than specified. If this change is allowed to continue unchecked, more and more

product will be produced that fall outside the tolerances of the manufacturer or consumer,

resulting in waste. While in this case, the waste is in the form of "free" product for the

consumer, typically waste consists of rework or scrap.

By observing at the right time what happened in the process that led to a change, the

quality engineer or any member of the team responsible for the production line can

troubleshoot the root cause of the variation that has crept in to the process and correct the

problem.

SPC indicates when an action should be taken in a process, but it also indicates when NO

action should be taken. An example is a person who would like to maintain a constant

body weight and takes weight measurements weekly. A person who does not understand

SPC concepts might start dieting every time his or her weight increased, or eat more

every time his or her weight decreased. This type of action could be harmful and possibly

generate even more variation in body weight. SPC would account for normal weight

variation and better indicate when the person is in fact gaining or losing weight.

Another definition by Dr. Tom DeMarco says "a product's quality is a function of how much it

changes the world for the better." This can be interpreted as meaning that user satisfaction is

more important than anything in determining software quality.
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Another definition, coined by Gerald Weinberg in Quality Software Management: Systems

Thinking, is "Quality is value to some person." This definition stresses that quality is inherently

subjective - different people will experience the quality of the same software very differently.

One strength of this definition is the questions it invites software teams to consider, such as

"Who are the people we want to value our software?" and "What will be valuable to them?".

4. Software Quality And Reliability

Software reliability is an important facet of software quality. It is defined as "the probability of

failure-free operation of a computer program in a specified environment for a specified time" .

One of reliability's distinguishing characteristics is that it is objective, measurable, and can be

estimated, whereas much of software quality is subjective criteria. This distinction is especially

important in the discipline of Software Quality Assurance. These measured criteria are typically

called software metrics.

4.1 History

With software embedded into many devices today, software failure has caused more than

inconvenience. Software errors have even caused human fatalities. The causes have

ranged from poorly designed user interfaces to direct programming errors. An example of

a programming error that lead to multiple deaths is discussed in Dr. Leveson's paper. This

has resulted in requirements for development of some types software. In the United

States, both the Food and Drug Administration (FDA) and Federal Aviation

Administration (FAA) have requirements for software development.

4.2 The goal of reliability

The need for a means to objectively determine software quality comes from the desire to

apply the techniques of contemporary engineering fields to the development of software.
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That desire is a result of the common observation, by both lay-persons and specialists,

that computer software does not work the way it ought to. In other words, software is

seen to exhibit undesirable behaviour, up to and including outright failure, with

consequences for the data which is processed, the machinery on which the software runs,

and by extension the people and materials which those machines might negatively affect.

The more critical the application of the software to economic and production processes,

or to life-sustaining systems, the more important is the need to assess the software's

reliability.

Regardless of the criticality of any single software application, it is also more and more

frequently observed that software has penetrated deeply into most every aspect of modern

life through the technology we use. It is only expected that this infiltration will continue,

along with an accompanying dependency on the software by the systems which maintain

our society. As software becomes more and more crucial to the operation of the systems

on which we depend, the argument goes, it only follows that the software should offer a

concomitant level of dependability. In other words, the software should behave in the

way it is intended, or even better, in the way it should.

4.3 The challenge of reliability

The circular logic of the preceding sentence is not accidentalit is meant to illustrate a

fundamental problem in the issue of measuring software reliability, which is the difficulty

of determining, in advance, exactly how the software is intended to operate. The problem

seems to stem from a common conceptual error in the consideration of software, which is

that software in some sense takes on a role which would otherwise be filled by a human

being. This is a problem on two levels. Firstly, most modern software performs work

which a human could never perform, especially at the high level of reliability that is often

expected from software in comparison to humans. Secondly, software is fundamentally

incapable of most of the mental capabilities of humans which separate them from mere

mechanisms: qualities such as adaptability, general-purpose knowledge, a sense of

conceptual and functional context, and common sense.
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Nevertheless, most software programs could safely be considered to have a particular,

even singular purpose. If the possibility can be allowed that said purpose can be well or

even completely defined, it should present a means for at least considering objectively

whether the software is, in fact, reliable, by comparing the expected outcome to the actual

outcome of running the software in a given environment, with given data. Unfortunately,

it is still not known whether it is possible to exhaustively determine either the expected

outcome or the actual outcome of the entire set of possible environment and input data to

a given program, without which it is probably impossible to determine the program's

reliability with any certainty.

However, various attempts are in the works to attempt to rein in the vastness of the space

of software's environmental and input variables, both for actual programs and theoretical

descriptions of programs. Such attempts to improve software reliability can be applied at

different stages of a program's development, in the case of real software. These stages

principally include: requirements, design, programming, testing, and runtime evaluation.

The study of theoretical software reliability is predominantly concerned with the concept

of correctness, a mathematical field of computer science which is an outgrowth of

language and automata theory.

4.4 Reliability in program development

A program cannot be expected to work as desired if the developers of the program do not,

in fact, know the program's desired behaviour in advance, or if they cannot at least

determine its desired behaviour in parallel with development, in sufficient detail. What

level of detail is considered sufficient is hotly debated. The idea of perfect detail is

attractive, but may be impractical, if not actually impossible, in practice. This is because

the desired behaviour tends to change as the possible range of the behaviour is

determined through actual attempts, or more accurately, failed attempts, to achieve it.

Whether a program's desired behaviour can be successfully specified in advance is a

moot point if the behaviour cannot be specified at all, and this is the focus of attempts to

formalize the process of creating requirements for new software projects. In situ with the
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formalization effort is an attempt to help inform non-specialists, particularly non-

programmers, who commission software projects without sufficient knowledge of what

computer software is in fact capable. Communicating this knowledge is made more

difficult by the fact that, as hinted above, even programmers cannot always know in

advance what is actually possible for software in advance of trying.

4.5 Design

While requirements are meant to specify what a program should do, design is meant, at

least at a high level, to specify how the program should do it. The usefulness of design is

also questioned by some, but those who look to formalize the process of ensuring

reliability often offer good software design processes as the most significant means to

accomplish it. Software design usually involves the use of more abstract and general

means of specifying the parts of the software and what they do. As such, it can be seen as

a way to break a large program down into many smaller programs, such that those

smaller pieces together do the work of the whole program.

The purposes of high-level design are as follows. It separates what are considered to be

problems of architecture, or overall program concept and structure, from problems of

actual coding, which solve problems of actual data processing. It applies additional

constraints to the development process by narrowing the scope of the smaller software

components, and therebyit is hopedremoving variables which could increase the

likelihood of programming errors. It provides a program template, including the

specification of interfaces, which can be shared by different teams of developers working

on disparate parts, such that they can know in advance how each of their contributions

will interface with those of the other teams. Finally, and perhaps most controversially, it

specifies the program independently of the implementation language or languages,

thereby removing language-specific biases and limitations which would otherwise creep

into the design, perhaps unwittingly on the part of programmer-designers.

A software quality factor is a non-functional requirement for a software program which is

not called up by the customer's contract, but nevertheless is a desirable requirement
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which enhances the quality of the software program. Note that none of these factors are

binary; that is, they are not either you have it or you dont traits. Rather, they are

characteristics that one seeks to maximize in ones software to optimize its quality. So

rather than asking whether a software product has factor x, ask instead the degree to

which it does (or does not).

Some software quality factors are listed here:

Understandabilityclarity of purpose: This goes further than just a statement of purpose;

all of the design and user documentation must be clearly written so that it is easily

understandable. This is obviously subjective in that the user context must be taken into

account: for instance, if the software product is to be used by software engineers it is not

required to be understandable to the layman.

Completeness: presence of all constituent parts, with each part fully developed. This

means that if the code calls a subroutine from an external library, the software package

must provide reference to that library and all required parameters must be passed. All

required input data must also be available.

Conciseness: minimization of excessive or redundant information or processing. This is

important where memory capacity is limited, and it is generally considered good practice

to keep lines of code to a minimum. It can be improved by replacing repeated

functionality by one subroutine or function which achieves that functionality. It also

applies to documents.

Portability: ability to be run well and easily on multiple computer configurations.

Portability can mean both between different hardwaresuch as running on a PC as well as

a smartphoneand between different operating systemssuch as running on both Mac OS X

and GNU/Linux.

Consistencyuniformity in notation, symbology, appearance, and terminology within

itself.

Maintainability: propensity to facilitate updates to satisfy new requirements. Thus the

software product that is maintainable should be well-documented, should not be complex,
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and should have spare capacity for memory, storage and processor utilization and other

resources.

Testability: disposition to support acceptance criteria and evaluation of performance.

Such a characteristic must be built-in during the design phase if the product is to be easily

testable; a complex design leads to poor testability.

Usability: convenience and practicality of use: This is affected by such things as the

human-computer interface. The component of the software that has most impact on this is

the user interface (UI), which for best usability is usually graphical (i.e. a GUI).

Reliabilityability to be expected to perform its intended functions satisfactorily. This

implies a time factor in that a reliable product is expected to perform correctly over a

period of time. It also encompasses environmental considerations in that the product is

required to perform correctly in whatever conditions it finds itself (sometimes termed

robustness).

Structuredness: organisation of constituent parts in a definite pattern. A software product

written in a block-structured language such as Pascal will satisfy this characteristic.

Efficiency: fulfillment of purpose without waste of resources, such as memory, space and

processor utilization, network bandwidth, time, etc.

Security: ability to protect data against unauthorized access and to withstand malicious or

inadvertent interference with its operations. Besides the presence of appropriate security

mechanisms such as authentication, access control and encryption, security also implies

resilience in the face of malicious, intelligent and adaptive attackers.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

39
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



In Section 5 of this course you will cover these topics:
Conclusion

You may take as much time as you want to complete the topic coverd in section 5.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Conclusion

Topic Objective:

At the end of this topic student would be able to:

 Learn about SQA plan

 Learn about improved customer satisfaction

 Learn about

Definition/Overview:

Software quality assurance: (SQA) consists of a means of monitoring the software engineering

processes and methods used to ensure quality. It does this by means of audits of the quality

management system under which the software system is created. These audits are backed by one

or more standards, usually ISO 9000 or CMMI.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

40
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

An SQA plan can take a number of paths, testing for different capabilities and performing

different analysis, depending on the demands of project, the users, and the software itself. But

any rigorous SQA plan carried out scrupulously by seasoned QA professionals will confer

certain benefits:

1. Improved customer satisfaction

Improved customer satisfaction means longer, more profitable customer relationships, positive

customer testimonials, and waves of referral business generated from positive word of mouth. If

customers are dissatisfied with a product they have purchased from a particular software vendor,

they're likely never to recommend that product nor buy from that software vendor again. Bugs

and defects, in addition to seriously hampering an application's functionality, look sloppy and

unprofessional, and reflect poorly on a company's reputation.

What's more, without proper testing, it is virtually impossible to know how new users will

respond to an application's functions, options, and usability features. Unbiased software quality

assurance specialists come to a project fresh, with a clear outlook, and so serve as the first line of

defense against unintuitive user interfaces and broken application functionality. A quality

application is guaranteed to result in enhanced customer satisfaction.

1.1Reduced cost of development

Because the process of software quality assurance is designed to prevent software defects

and inefficiencies, projects that incorporate rigorous, objective testing will find that

development costs are significantly reduced since all later stages of the development life

cycle become streamlined and simplified. With SQA, all further testing and development

including user testing and customer deployments will go more smoothly, and of course

more quickly -- which means your software development project will consistently reach

completion on time and within budget, release after release.
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1. 2 Reduced Cost Of Maintenance

Bug-infested applications are troublesome to support. The combined cost of unnecessary

recalls, returns, and patches can be frightful. And that says nothing of what will have to

be spent on ongoing customer support, be it by telephone, email, or in person. All these

costs and more can be dramatically reduced by releasing only rigorously quality-assured

products. Software vendors that invest in quality now can avoid big losses in the future.

Total Quality Management has not been independent of its environment. In the context of

management accounting systems (MCSs), Sim and Killough (1998) show that incentive

pay enhanced the positive effects of TQM on customer and quality performance. Ittner

and Larcker (1995) demonstrated that product focused TQM was linked to timely

problem solving information and flexible revisions to reward systems. Chendall (2003)

summarizes the findings from contingency-based research concerning management

control systems and TQM by noting that TQM is associated with broadly based MCSs

including timely, flexible, externally focused information; close interactions between

advanced technologies and strategy; and non-financial performance measurement.

2. SQA Methodology

Software testing is as much an art as a science. In large, complex applications, such as operating

systems, it is practically impossible to iron out every single bug before releasing it both from a

difficulty point of view and due to time constraints. Different software applications require

different approaches when it comes to testing, but some of the most common tasks in software

QA include:

* PPQA audits: Process and Product Quality Assurance is the activity of ensuring that the

process and work product conform to the agreed upon process.

The following quality control activities are often confused as quality assurance activities:
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 Peer Reviews: Peer reviews of a project's work products are the most efficient defect

removal (quality control) activity.

 Validation testing: Validation testing is the act of entering data that the tester knows to

be erroneous into an application. For instance, typing "Hello" into an edit box that is expecting to

receive a numeric entry.

 Data comparison: Comparing the output of an application with specific parameters to a

previously created set of data with the same parameters that is known to be accurate.

 Stress testing: A stress test is when the software is used as heavily as possible for a

period of time to see whether it copes with high levels of load. Often used for server software

that will have multiple users connected to it simultaneously. Also known as Destruction testing.

Fault injection is especially useful for any software system with exposed interfaces, e.g., protocol

implementations.

 Conformance testing: Confirms that the software implementation complies with

established standards.

 Load testing: Establishes the maximum amount of traffic that a target can accept, usually

measured in packets-per-second (pps) or calls-per-second or some other rate-oriented metric.

Such devices often have very fast hardware-optimized data plane processing, with software-

based control and management plane functions. The SQA process is designed to ensure that the

software portions of the system properly support the hardware functions.

 Usability testing: Sometimes getting users who are unfamiliar with the software to try it

for a while and offer feedback to the developers about what they found difficult to do is the best

way of making improvements to a user interface.

 Robustness testing: Software systems are presented with invalid or unexpected inputs to

determine whether they have robust error-handling or input validation. Such systems pass the

test(s) if they can tolerate a wide variety of invalid or unexpected inputs across the entire

protocol interface specification. Commercially available robustness testing products exist,

including Mu Dynamics' Service Analyzer.
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