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Abstract
Effective Quality Management (EQM) concept it identifies the 
principles of successful EQM implementation. The Effective 
Quality Management System incorporates quality planning, 
provides a framework for managing the activities that enable the 
company to create items and services which consistently satisfy the 
customer, statutory, and regulatory requirements, and is a tool for 
achieving enhanced customer satisfaction. The EQMS also provides 
for the continual improvement of the quality management system 
by monitoring processes based on their significance, measuring 
their effectiveness against objectives, and management selection 
of processes for improvement. The Quality Control program 
contributes to the objectives of good practice guidance, namely to 
improve  transparency, consistency, comparability, completeness, 
and confidence in national inventories of emissions estimates. 
The outcomes of the QC process may result in a reassessment of 
inventory or source category uncertainty estimates.
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I. Introduction
The Effective Quality Management System  is  structured around 
interlinked processes that provide the necessary implementation 
controls to ensure customer and regulatory requirements are 
met and continual process improvement. It provides the basis 
for policies and procedures that implement a comprehensive 
quality management system. These processes are those that define 
activities that are directly necessary to create the item or service, 
and those that provide the supporting infrastructure to enable 
the direct processes to operate under the required controls, and 
continually improve. The process based quality management 
system that illustrates the process linkages as described in this 
system. The model emphasizes the important role of the customer 
and regulator in defining the input requirements, and the importance 
of evaluating the product outputs and customer satisfaction 
to ensure the requirements are met with the goal of continual 
improvement. The quality  management  illustrates the importance 
of Management Responsibility, Resource management, product 
realization, and the measurement system analysis & improvement 
systems in achieving continual improvement. Product realization 
involves many individual processes that include the activities and 
functions of marketing, contract review, project management, 
design & Development, Engineering, purchasing ,  production, 
inspection measuring & test equipment, construction, services, 
and decommissioning. The quality management system is the 
foundation for the overall continual improvement model in 
Computer Software; finance systems are key aspects in the 
company to support the overall operation of the company. The 
EQMS includes commitments to address quality standards and 
regulatory requirements as indicated in the applicability section. 
For safety related activities affecting quality, the EQMS provides 
for organizations comply with applicable quality assurance 
requirements imposed by the governing regulatory agency.  In 
the Effective Quality Management System QC activities  are  

necessary to determine which techniques should be used, and 
where and when they will be applied. There are technical and 
practical considerations in making these decisions. The technical 
considerations related to the various QC techniques are discussed 
and specific applications to source categories are described in the 
source category-specific good practice guidance. The practical 
considerations involve assessing national circumstances such as 
available resources and expertise and the particular characteristics 
of the inventory. The level of Quality Control  activities should be 
compatible with the methods or tiers used to estimate emissions 
for particular source categories. In addition, resources should be 
focused on priority areas, such as the key source categories.

II. Quality Management System Document Process
Any levels of management are responsible for assigning 
responsibilities to ensure that documents and data are controlled 
in accordance with established procedures and resolving issues 
pertaining to policy and procedure content, application, and 
use.

A. Computer Software Control Process
The document procedures are established to control changes 
to the approved configuration of computer software used on 
product-related applications. The development and maintenance  
of computer software include documentation describing computer 
software requirements, computer software design, verification 
and validation, configuration control, and error reporting and 
resolution. Organizations developing or supplying computer 
software are required to use policies and procedures that comply 
with the applicable requirements of the EQMS.

B. Specifications and  Drawings
The specifications and drawings are prepared to define design and 
process characteristics of items and services. The organization 
responsible for the design or process is responsible for determining 
the specification and drawings necessary to ensure compliance 
with customer and regulatory requirements. The organization that 
initiates specifications or drawings is responsible for ensuring that 
these documents are maintained and controlled. 

C. Control of Quality Records
Quality records are completed documents that furnish evidence 
of the quality lof items, services, and activities affecting 
quality land compliance with the EQMS. Quality records may 
also include articles such as materials or test specimens when 
required. Quality records are retained, reviewed, and provided 
to the customer in accordance with applicable contractual 
and regulatory requirements. In manufacturing and serviced 
organizations, product related records are not considered 
complete until the time of shipment. These quality records 
will be controlled in accordance with established procedures. 
These procedures identify the requirements and responsibilities 
for records classification, legibility,, identification, collection, 
filling, indexing, storage, distribution, retention, retrieval, and 
disposition. Documents are considered valid records when they are 
validated by stamp, initialed, or signed and dated, by authorized 
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personnel. Handwritten signatures are not required if the document 
is clearly certified authenticated as a statement by the reporting 
individual or organization. Correction of quality records is in 
accordance with established procedures. Records requirements 
for suppliers of items and services are  specified in procurement 
documents, as required. Suppliers records systems are verified 
and monitored during surveillance and audits. Quality records are 
protected against deterioration, damage or loss in accordance with 
established procedures, and safety-related records requiring long-
term storage are maintained either at an approved single storage 
facility or  by storage of duplicate copies at separate geographical 
locations. 

III. Management Responsibility

A. Quality Policy
It provide products and services that fully satisfy customer and 
regulatory require3ments.  Management is responsible for ensuring 
that this policy is communicated, understood, and implemented 
at all levels of the organization. All employees are expected 
to perform their responsibilities in accordance with applicable 
quality requirements, and to strive for customer satisfaction and 
continual improvement. Maintaining an atmosphere of integrity 
and responsiveness is one of the most important attributes of 
the work environment. All employees are encouraged to openly 
express all concerns for the safety and quality.

Fig. 1: Operational Organization Structure

1. Quality
The responsibility for documenting the quality program is assigned 
to a quality Managers. The quality manager is sufficiently free 
from direct pressure for cost and has the authority to stop work 
and delivery or installation of nonconforming items and services. 
The quality Manager has access to higher management levels, for 
all quality related issues. This access ensures the authority of the 
quality  manager to identify quality problems, initiate actions, 
make recommendations and verify implementation of solutions. 
Quality is  responsible for providing quality assurance program 
management and support, monitoring QMS performance, and 
coordinating quality assurance activities. 

2. Functional Organizations
Functional Organizations, such as Manufacturing and Engineering, 
are responsible for performing and controlling activities to 
ensure that items and services supplied meet specified quality 
requirements. Engineering is responsible for performing the 
various technical functions associated with the specification, 
design, servicing and replacement of items. Manufacturing is 
responsible for  the manufacture, fabrication, construction, testing, 
and servicing of  the software. Each functional organization is 
responsible for ensuring, to the degree necessary, that its personnel 
are aware of organizational quali8ty objectives that their activities 
may support. 

3. Project Management
The accomplishment of a specific project  management may assign 
an individual to be responsible for all aspects of the job and to 
manage the efforts of personnel working on the project, whether 
they report directly or through a functional organization. The 
title of such an individual may be project manager, task manager, 
project coordinator, task leader, lead engineer.  The organizational 
structure for a project may vary depending upon the nature, scale 
and complexity of the work, and assigned personnel may be located 
at a headquarters location, regional facility, supplier facility ,  
remote site location, wherever the work is to be performed. The 
view of the quality is as follows. 
(i). Productivity and quality are conflicting Tasks. Improving 
quality consumes additional corporate resources that are needed 
to maintain productivity. Therefore, quality can be improved only 
at the expense of productivity.
(ii). Quality is defined as conformance to specifications or standards. 
Such conformance pays no attention to incorrect specifications or 
obsolete standards that are prevailed in most companies.
(iii). Quality is measured by degree of nonconformance. It is 
usually measured by the defect count in “parts per million”— the 
famous six-sigma measurement. Such measurement focuses on the 
degree of non-conformance in stead of customer satisfaction.
(iv). Quality is achieved through intense product inspection. Such 
inspection consumes much of the corporate resources. If a product 
fails the inspection, it needs to be reworked or scraped.
(v). Some defects are allowed if a product meets minimum quality 
standards. This implies that customers are willing to pay for a 
“buggy” yet working product.
(vi). Quality is a separate function and focused on evaluating 
production. It is assumed that the production group will welcome 
such independent quality function.
(vii). Workers are blamed for poor quality. However, replacing 
a worker does not mean improving quality. Furthermore, poor 
quality may come from the supplier side.
(viii). Supplier relationships are short-term and cost-oriented. 
There is no way to control the quality of raw materials or parts 
delivered by the suppliers.

IV. Principles of Quality Management Implementation
Quality Management  as reported in the literature, there are some 
principles of practices that are instrumental to the success of QM 
implementation [Department of Defense, 1990; Moore, 1990].

A. Quality is Everyone’s Business
Quality is the concern of not only the management but also the 
workers. By empowerment, that is empowering employees with 
the ability to stop production if quality is sacrificed, quality can 
be dramatically improved. Workers feel a sense of belonging to 
the process and a pride in the quality of their work. Quality is 
perceived as a team effort. Auto factories are now empowering 
their employees with the ability to stop the whole production line 
if someone discovers a quality defect.

B. Customer Emphasis
One must focus on satisfying internal and external needs, 
requirements, and expectations, not just on meeting specifications. 
This is essentially creating a customer focus. Since customers 
are the ones that drive production, their needs and expectations 
should be the focus of all improvement efforts. Customers are 
not only those who buy finished products. There are also workers 
within the company who use the components produced by other 
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workers. These workers are internal customers. A production line 
can be conceived as having a string of customers, starting with the 
one who is making the contract. Each person is responsible for 
improving the quality of the product that they pass on to the next 
customer. Under the QM culture, everyone has a customer.

C. Quality Must be Built into the Product
Quality cannot be an afterthought. It must be constantly measured 
and quantified. The question: “Is this good quality?” must be a 
centerpiece in any development project. It must be a concern from 
beginning to end. Quality is not determined by picking the best 
of the bunch after production and recycling the bad ones. “Bad 
ones” should never exist in a QM environment. Defects should be 
discovered  before any production occurs. This is accomplished 
by building quality into the product. It is easiest to understand 
this concept by thinking about quality as a part of a product. The 
product cannot work without the quality component installed. 
Therefore, during every stage of the development process, 
the developer must ask himself: “Have I installed the quality 
component in this product?”

D. QM Requires Management Commitment and 
Involvement at all Levels
QM must be implemented from the top down in every organization. 
If management does not have a commitment to a QM culture, it will 
fail. The management must provide leadership in implementing the 
change; the workers do not have the power to do so. Do not blame 
the workers for poor quality; the management and the systems 
are responsible for quality.

E. QM Accomplishment Involves Continual Training
Continuous improvement includes the improvement of one’s ability 
in performing one’s job. An employee must be trained in QM 
principles and in the tools and techniques for implementing QM. 
Such training credential should be treated as an accomplishment 
for performance evaluation.

F. Leadership is Substituted for Slogans and 
Exhortations
We have all heard the slogan “Quality is job one.” This example 
is from Ford Motor Company. However, slogan means nothing 
when we say it but we do not do it. Ford still produces buggy cars 
despite its great success in Team Taurus project [Walton, 1986]. 
What Ford needs is better leadership in quality improvement.

G. Long-Term Emphasis on Measurable Processes and 
Productivity Improvement
QM cannot be implemented overnight. It is a long-term process 
that takes years to implement. It is a complete cultural change 
in the organization to focus on continuous improvement. The 
problem with achieving continuous improvement is that it requires 
measures to be compared against. Therefore, a key element of the 
QM culture is qualified metrics–measurements taken continuously 
in order to chart progress.

H. Understand the Current Process Before Improvement 
Begins
We must understand how things work in the organization to be 
able to improve it. Understanding how it works involves being 
able to measure the process in order to compare “improvements” 
against it.

I. Cross-Functional Orientation and Teamwork
The essence of cross-functional teams is to integrate many 
different parts of the organization into the development process. 
For instance, programmers must involve users from finance, 
accounting, marketing, and other departments in the development 
of a software product. This philosophy is developed with the 
thought that developing a product is not just the designer’s concern. 
Everyone who is involved with the development, distribution, and 
maintenance of a product should have a say in the development 
of the product.

V. Quality Control
QC process may result in a reassessment of inventory or source 
category uncertainty estimates. For example, if data quality is 
found to be lower than previously thought and this situation 
cannot be rectified in the timeframe of the current inventory, the 
uncertainty estimates ought to be re-evaluated. Quality Control 
(QC) is a system of routine technical activities, to measure and 
control the quality of the inventory as it is being developed. The 
QC system is designed to:

Provide routine and consistent checks to ensure data integrity, • 
correctness, and Completeness.
Identify and address errors and omissions.• 
Document and archive inventory material and record all • 
QC activities. QC activities include general methods such 
as accuracy checks on data acquisition and calculations and 
the use of approved standardized procedures for emission 
calculations, measurements, estimating uncertainties, 
archiving information and reporting. Higher tier QC activities 
include technical reviews of source categories, activity and 
emission factor data, and methods.

Quality Assurance (QA) activities include a planned system of 
review procedures conducted by personnel not directly involved 
in the inventory compilation/development process. Reviews, 
preferably by independent third parties, should be performed 
upon a finalized inventory following the implementation of QC 
procedures. Reviews verify that data quality objectives were met, 
ensure that the inventory represents the best possible estimates of 
emissions and sinks given the current state of scientific knowledge 
and data available, and support the effectiveness of the QC program.  
While implementing QC activities, it is necessary to determine 
which techniques should be used, and where and when they will 
be applied. There are technical and practical considerations in 
making these decisions. The technical considerations related to 
the various  QC techniques are discussed in general in this chapter, 
and specific applications to source categories are described in the 
source category. The practical considerations involve assessing 
national circumstances such as available resources and expertise 
and the particular characteristics of the inventory. The level of QC 
activities should be compatible with the methods or tiers used to 
estimate emissions for particular source categories. In addition, 
resources should be focused on priority areas, such as the key 
source categories.

A. Technical Considerations  of Quality Control system
Implementing QC procedures requires resources, expertise and 
time. In developing any QC system, it is expected that judgments 
will need to be made on the following:

Resources allocated to QC for different source categories and 1. 
the compilation process;
Time allocated to conduct the checks and reviews of emissions 2. 
estimates;
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Availability and access to information on activity data and 3. 
emission factors, including data quality;
Procedures to ensure confidentiality of inventory and source 4. 
category information, when required;
Requirements for archiving information;5. 
Frequency of QC checks on different parts of the 6. 
inventory;
The level of QC appropriate for each source category;7. 
Whether increased effort on QC will result in improved 8. 
emissions estimates and reduced uncertainties;
Whether sufficient expertise is available to conduct the checks 9. 
and reviews.

The QC system is only part of the inventory development process 
and inventory agencies do not have unlimited resources. Quality 
control requirements, improved accuracy and reduced uncertainty 
need to be balanced against requirements for timeliness and cost 
effectiveness. A good practice system seeks to achieve that balance 
and to enable continuous improvement of inventory estimates. 
Within the  QC system, good practice provides for greater effort 
for key source categories and for those source categories where 
data and methodological changes have recently occurred, than 
for other source categories. It is unlikely that inventory agencies 
will have sufficient resources to conduct all the QC procedures 
outlined in this chapter on all source categories. In addition, it 
is not necessary to conduct all of these procedures every year. 
For example, data collection processes conducted by national 
statistical agencies are not likely to change significantly from 
one year to the next. Once the inventory agency has identified 
what quality controls are in place, assessed the uncertainty of that 
data, and documented the details for future inventory reference, 
it is unnecessary to revisit this aspect of the QC procedure every 
year. However, it is good practice to check the validity of this 
information periodically as changes in sample size, methods of 
collection, or frequency of data collection may occur. The optimal 
frequency of such checks will depend on national circumstances. 
While focusing QC activities on key source categories will lead 
to the most significant improvements in the overall inventory 
estimates, it is good practice to plan to conduct at least the 
general procedures outlined in  General QC Procedures  on 
all parts of the inventory over a period of time. Some source 
categories may require more frequent QC than others because of 
their significance to the total inventory estimates, contribution to 
trends in emissions over time or changes in data or characteristics 
of the source category, including the level of uncertainty. For 
example, if technological advancements occur in an industrial 
source category, it is good practice to conduct a thorough QC 
check of the data sources and the compilation process to ensure 
that the inventory methods remain appropriate. It is recognized 
that resource requirements will be higher in the initial stages of 
implementing any  QC system than in later years. As capacity to 
conduct QC procedures develops in the inventory agency and in 
other associated organizations, improvements in efficiency should 
be expected. General Inventory Level QC Procedures, and a peer 
review of the inventory estimates are considered minimal QC 
activities for all inventory compilations. The general procedures 
require no additional expertise in addition to that needed to develop 
the estimates and compile the inventory and should be performed 
on estimates developed using  methods for source categories. A 
review of the final inventory report by a person not involved in 
the compilation is also good practice, even if the inventory were 
compiled using methods. More extensive QC and more rigorous 
review processes are encouraged if higher tier methods have been 

used. Availability of appropriate expertise may limit the degree of 
independence of expert reviews in some cases. The QC process 
is intended to ensure transparency and quality.

B. Quality Control  Plan
A QC plan is a fundamental element of a QC system, and it 
is good practice to develop one. The plan should, in general, 
outline QC activities that will be implemented, and include a 
scheduled time frame that follows inventory preparation from 
its initial development through to final reporting in any year. It 
should contain an outline of the processes and schedule to review 
all source categories. The QC plan is an internal document to 
organize, plan, and implement QC activities. Once developed, it 
can be referenced and used in subsequent inventory preparation, or 
modified as appropriate (i.e. when changes in processes occur or on 
advice of independent reviewers). This plan should be available for 
external review. In developing and implementing the QC plan, it 
may be useful to refer to the standards and guidelines published by 
the International Organization for Standardization (ISO), standards 
are not specifically designed for emissions inventories, they have 
been applied by some countries to help organize QC activities.

VI. Quality Control Tools

A. Quality Tools 

1. Cause-and-Effect Diagram
This diagram is also called “Ishikawa diagram.” It identifies, 
explores, and displays all
possible causes or contributing factors of a problem or event.

2. Checksheet
This document is designed to tabulate the results through routine 
checking of the situations. It is passed between major checkpoints 
during the production process and acts as a safeguard from 
defects.

3. Control Chart
This chart serves to detect special causes of variation. The chart 
has control limit lines at the center, top, and bottom levels. Sample 
data are plotted in dots on the chart to evaluate process situations 
and trends.

4. Histogram
This diagram graphically displays a set of frequency data in 
bar graphs and enables  evaluators to determine problems by 
checking the dispersion shapes, center values, and the nature of 
dispersion.

5. Graphs
There are many types of graphs that are useful to evaluators. Line 
graphs, also called run charts, are used to illustrate variations 
over a period of time. Bar graphs compare categorical values via 
parallel bars. Circle graphs, or pie charts, indicate the categorical 
breakdown of values relative to the total value. Radar charts assist 
in analyzing previously evaluated items each may have its own 
axis of measurement.

6. Pareto chart
This chart classifies problems according to cause and phenomenon. 
It makes use of bar graphs sorted in a prescribed order to display 
the relative importance of problems by selected categories.
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7. Scatter Diagram
This diagram is also known as X-Y chart. It displays what happens 
to one variable when another variable changes in order to test a 
theory or make forecasts.

B. Quality Management Tools

1. Affinity Diagram
This is essentially a brain storming output. It is based on group 
work in which every participant writes down his ideas and the 
ideas are then grouped and realigned by subject matter.

2. Arrow Diagram
This diagram is also called “flow chart.” It is often used in PERT 
(Program Evaluation and Review Techniques) and CPM (Critical 
Path Method). It uses a network representation to show the steps 
necessary to implement a plan or to complete a process.

3. Matrix Diagram
This diagram is used to clarify the relations between two different 
factors. It is often used in deploying quality requirements into 
counterpart (engineering) characteristics and then into production 
requirements.

4. Matrix Data Analysis Diagram
This diagram is used when the matrix diagram does not provide 
sufficiently detailed information. It is the only Management  tool 
that is based on data analysis and gives numerical results.

5. Process Decision Program Chart (PDPC)
This diagram is commonly used in operations research community. 
It is a hierarchical chart that displays how an optimal alternative 
is arrived. It is similar to a decision tree diagram.

6. Relations Diagram
This diagram is also known as causal model diagram. It clarifies the 
interrelations in a complex situation involving many interrelated 
factors and serves to clarify the cause-and-effect relationships 
among factors.

7. Tree Diagram
This diagram is similar to a functional decomposition chart. It is 
applied to show the interrelations among goals and measures and 
among processes and activities. Ishikawa [1976], Imai [1986], 
Brassard [1989], and Walton [1986].

VII. Quality Management for Software Process Improve-
ment
The QM philosophy described above can be applied to any 
development process, be it product development or software 
development.

A. The Product Development Life Cycle (PDLC)
Product development life cycle is a systematic and orderly 
approach to managing product-development activities. It usually 
follows the problem-solving steps prescribed by Herbert A. 
Simon: intelligence, design, choice, and review [Simon, 1977]. 
The development of a new product begins with the stage of 
requirements analysis. During this stage, the needs of customers 
are collected, analyzed, and evaluated in order to develop product 
specifications. Based on the customers’ needs and the product 
specifications, design blueprints of the product are developed 

during the design stage. These blueprints include manufacturing 
design specifications and bill of materials. According to these 
blueprints, prototypes of the product are built and tested to evaluate 
the quality of the prototypes. If a prototype fails the test, the cause 
of failure is analyzed and identified. It might be due to flaws in 
prototype building process or product design process. Worst of all, 
it might be due to unrealistic product specifications coming from 
unduly feasibility studies during the requirement  analysis stage. 
In this case, the project of developing this new product might have 
to be canceled. The dashed lines  exhibit the cause of failure is 
sequentially fed back to the stage where the faulty process is. Once 
the prototypes passed all the tests, the best one is selected for either 
a pilot release (a limited-scale release to test the market) or a full 
release. Either release needs to develop a production line for the 
intended product. If the pilot release is not satisfactory, the sales 
information is fed back to the requirements-analysis stage and the 
product demand is re-evaluated. On the contrary, if the pilot release 
is successful, it is turned into full release and mass production of 
the product is performed. A stage of follow-up is proceeded. If 
the follow-up report indicates successful sales and profit of the 
product, a go-ahead signal is sent back to the full release stage for 
continuing the mass production. If the report indicates otherwise, 
the requirement  analysis process is triggered once again and the 
entire product development life cycle is repeated.

B. The System Development Life Cycle (SDLC)
A system development life cycle resembles the product 
development life cycle. It usually incorporates the steps of 
planning, analysis, design, implementation, and support [Whitten 
and Bentley, 1998]. Depending on the structure of the intended 
system, a system development life cycle may follow a Structured 
Development Methodology (SDM) [Davis and Olson, 1985; 
Li, 1990], a rapid prototyping methodology (RPM) [Boar, 
1984; Lantz, 1986; Naumann and Jenkins, 1982], or a Spiral 
Development and Enhancement Method (SDEM) [Boehm, 1988]. 
The SDM typically is applied to a system with clear requirements 
definitions, well structured processing and reporting, and a long 
and stable life expectancy. Table 1 shows a detailed breakdown 
of the SDM process. Under this methodology, iterations between 
phases in the process are strongly discouraged. It is therefore 
call a “water-fall” process. On the contrary, the RPM process 
allows and encourages such iterations. It uses very high-level 
development tools to quickly produce an operational prototype for 
users to gain hands-on experience. The prototype is then improved 
based on users’ feedback. This process is suitable for a system of 
ambiguous or incomplete

Fig. 2: Product Development Life Cycle

requirements with Ad-Hoc reporting capability, or a system of 
a short life span with ever-changing requirements. Finally, the 
SDEM combines the RPM process with the SDM process to 
shorten the development time required by a project adopting the 
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SDM process. More recently, the object-oriented development 
methodology began to replace the conventional SDM process 
as a new paradigm of system development. Traditionally, the 
quality of software product is assured by applying Software 
Quality Assurance (SQA) techniques and methods to software 
development process.

VIII. Conclusion
Quality management  and Quality Control is not only a philosophy 
of work but also an ethic of workers. It is coming from the wisdom 
and the teachings of many quality improvement gurus. It has helped 
many companies to improve quality of products and processes, 
and in turn, increase the productivity and  the profitability. Any 
software organization that is planning to implement the QM and 
QC  must have the critical mass of its employees embrace the QM 
philosophy and methods before jumping onto the bandwagon. That 
is, all employees regardless of their ranks must fully understand 
(or be trained with) and internalize the QM concept and tools. To 
increase the chance of success, a QM implementation project should 
start from the top management and unfold it downward to lower-
level management and workers with a goal to benefit the critical 
mass of employees. Specifically, the goal is to improve the quality 
of work life for the employees through improving work conditions, 
work methods, work compensation, work relations, and providing 
the employees with opportunities for professional development. 
Only with this goal could we gain the full cooperation from the 
employees and bring about successful QM implementation. One 
caveat is that there is no free lunches for those who performance 
QM activities. Once you implemented QM  and QC concept and 

methods, you are bound to continually improve your products 
and processes. You must constantly ask yourself “What and how 
can I do it better next time?” There is no finish line for the PDCA 
(plan-do-check-act) wheel. Most importantly, there is no such 
things as few (i.e., the management) or mindless majority (i.e., 
the workers). Everyone related to the value chain of the product 
are significant and must use his or her mind constantly to play 
his or her own role well, otherwise, the chain will be broken, and 
the QM process will soon fall apart. In other words, the number 
of people involved in QM implementation would most likely 
determine the chance of QM success. Therefore, it must be kept 
manageable, preferably no more than 30. A software development 
project typically has a team size less than 30 members; it lends 
itself to QM implementation. For an organization having large 
number of people, we strongly recommend the use of modular 
approach to implementing QM and QC. Never try to transform 
all at once the entire complex organization into a QM-compliant 
organization. Experience has told us that this is very unlikely to 
succeed.
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Table 1: Structured Development Methodology

PDLC SDM  Objectives

Requirement Analysis

Service Requirement Assessment

System Requirements Definition

To initiate a project and conduct cost analysis as 
well as feasibility study.
To define project scope, analyze the existing 
system, and define information requirements, 
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