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Figure 8-6.The SIPOC Model

8.1.2.6 TEST AND INSPECTION PLANNING

During the planning phase, the project manager and the project team determine how to testof inspect the product,
deliverable, or service fo meet the stakeholders' needs and expectations, as well as how to meet the goal for the
product's performance and relabilty. The tosts and inspectons are industry dependent and can include, for example,
alpfia and beta tests n software projects, strength tests In construction projects, nspecton in manufacturing, and fleld
tosts and nondestructive tests in engineering
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8.1.2.7 MEETINGS.

Project teams may hold planning meetings to develop the quality management plan. Attendees can include the
project manager, the project sponsor, selected project team members, selected stakeholders, anyona with responsibility
for projoct quallty management actvities, and others as noeded.

8.1.3 PLAN QUALITY MANAGEMENT: OUTPUTS

8.1.3.1 QUALITY MANAGEMENT PLAN

‘The quality management plan is a component of the project management plan that describes how applicable
policies, procedures, and guidelines will ba Implomentad to achiove the quality objectives. It describes the activiios
and resources nocossary for the project management team to achieve the quality objoctives set for the projoct.
The quality management plan may be formal or informal, detailed, or broaly framed. The style and detai of the
quality managoment plan are dtermined by the requitaments of the projoct. The quallty management plan should
be reviewed early In the projoct to ensure that decisions are based on accurate Information. The benefis of this
review can include a sharper focus on the project's value proposition, eductions in costs, and less frequent schedule
overruns that are caused by rework.

“The quality management pian may include but i not imited to the following components:
# Qualty standards that will be used by the project;
# Qualty objoctives of the project;
# Qualty roles and responsibites;
# Project deliverables and processes subject to quality review;
# Qualty control and quality management activites planned for the projoct;
# Qualy tools that will be used for the project; and

 Major procedures relevant for the projoct, such as dealing with nonconformance, cortectve actions procedures,
‘and continuous Improvement procedures.
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8.1.2.5 DATA REPRESENTATION
Data representation techniques that can be used for this process include but are not limited to:

# Flowcharts. Flowcharts are also referred to as process maps because they display the sequence of steps
and the branching possibilities that exist for a process that transforms one or more inputs into one or more
outputs. Flowcharts show the activities, decision points, branching loops, parallel paths, and the overall order
of processing by mapping the operational details of procedures that exist within a horizontal value chain. One
version of a value chain, known as a SIPOC (suppliers, inputs, process, outputs, and customers) model, is shown
in Figure 8-6. Flowcharts may prove useful in understanding and estimating the cost of quality for a process.
Information is obtained by using the workflow branching logic and associated relative frequencies to estimate
the expected monetary value for the conformance and nonconformance work required to deliver the expected
conforming output. When flowcharts are used to represent the steps in a process, they are sometimes called
process flows or process flow diagrams and they can be used for process improvement as well as identifying
‘where quality defects can occur or where to incorporate quality checks.

# Logical data model. Logical data models are a visual representation of an organization's data, described in
business language and independent of any specific technology. The logical data model can be used to identify
where data integrity or other quality issues can arise.

& Matrix diagrams. Matrix diagrams help find the strength of relationships among different factors, causes, and
objectives that exist between the rows and columns that form the matrix. Depending on how many factors
may be compared, the project manager can use ifferent shapes of matrix diagrams; for example, L,T,Y,X, C,
and roof-shaped. In this process they facilitate identifying the key quality metrics that are important for the
success of the project.

& Mind mapping. Described in Section 5.2.2.3. Mind mapping is a diagrammatic method used to visually
organizing information. A mind map in quality is often created around a single quality concept, drawn as an
image in the center of a blank landscape page, to which associated representations of ideas such as images,
‘words, and parts of words are added. The mind-mapping technique may help in the rapid gathering of project
quality requirements, constraints, dependencies, and relationships.
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8.1.2.4 DECISION MAKING

A decision-making technique that can be used for this process includes but is not limited to multicriteria decision
analysis. Multicriteria decision analysis tools (e.g., prioritization matrix) can be used to identify the key issues and
suitable alternatives to be prioritized as a set of decisions for implementation. Criteria are prioritized and weighted
before being applied to all available alternatives to obtain a mathematical score for each alternative. The alternatives
are then ranked by score. As used in this process, it can help prioritize quality metrics.
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# Interviews. Described in Section 5.2.2.2. Project and product quality needs and expectations, implicit and
explicit, formal and informal, can be identified by interviewing experienced project participants, stakeholders,
and subject matter experts. Interviews should be conducted in an environment of trust and confidentiality to
encourage honest and unbiased contributions.

8.1.2.3 DATA ANALYSIS
Data analysis techniques that can be used for this process include but are not limited to:

 Cost-benefit analysis. A cost-benefit analysis is a financial analysis tool used to estimate the strengths and
weaknesses of alteratives in order to determine the best altemative in terms of benefits provided. A cost-
benefit analysis will help the project manager determine if the planned quality activites are cost effective. The
primary benefits of meeting quality requirements include less rework, higher productivity, lower costs, increased
stakeholder satisfaction, and increased profitabiliy. A cost-benefit analysis for each quality activity compares the
cost of the qualit step to the expected benefit.
& Cost of quality. The cost of quality (COQ) associated with a project consists of one or more of the following costs
(Figure 8-5 lists examples for each cost group):
= Prevention costs. Costs related to the prevention of poor quality in the products, deliverables, or services of
the specific project.
 Appraisal costs. Costs related to evaluating, measuring, auditing, and testing the products, deliverables, or
services of the specific project.

Failure costs (internal/external). Costs related to nonconformance of the products, deliverables, or services to
the needs or expectations of the stakeholders.

The optimal COQ is one that reflects the appropriate balance for investing in the cost of prevention and appraisal
1o avoid failure costs. Models show that there is an optimal quality cost for projects, where investing in additional
prevention/appraisal costs is neither beneficial nor cost effective.
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8.1.2 PLAN QUALITY MANAGEMENT: TOOLS AND TECHNIQUES

8.1.2.1 EXPERT JUDGMENT

Described in Section 4.1.2.1. Expertise should be considered from individuals or groups with specialized knowledge
or training in the following topics:

 Quality assurance,
# Quality control,

# Quality measurements,

& Quality improvements, and
& Quality systems,

8.1.2.2 DATA GATHERING
Data-gathering techniques that can be used for this process include but are not limited to:

4 Benchmarking. Benchmarking involves comparing actual or planned project practices or the project's quality
standards to those of comparable projects to identify best practices, generate ideas for improvement, and provide
a basis for measuring performance. Benchmarked projects may exist within the performing organization or
outside of t, or can be within the same application area or other application area. Benchmarking allows for
analogies from projects in a different application area or different industries to be made.

# Brainstorming. Described in Section 4.1.2.2. Brainstorming can be used to gather data creatively from a
group of team members or subject matter experts to develop the quality management plan that best fits
the upcoming project.
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8.1 PLAN QUALITY MANAGEMENT

Plan Quality Management s the process of identifying quality requirements and/or standards for the project and its
deliverables, and documenting how the project wil demonsirate compliance with quality requirements and/or standards.
The key benefit o this process is that it provides guidance and direction on how quality will be managed and verified
throughout the project. This process is performed once or at predefined points i the project. The inputs and outputs of
this process are depicted in Figure 8.3. Figure 8.4 depicts the data flow diagram for the process.
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Figure 8-3. Plan Quality Management: Inputs, Tools & Techniques, and Outputs
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PROJECT QUALITY MANAGEMENT

Project Qualty Management includes the processes for incorporating the organization's quality policy regarding
planning, managing, and controling project and product qualityrequirements in order to meet stakeholders' objectives.
Project Quality Management also supports continuous process improvement activites as undertaken on behalf of the
performing organization.

The Project Quality Management processes e

8.1 Plan Quality Management—The process of identifying quality requirements and/or standards for the project
and it deliverables, and documenting how the project wil demonstrate compliance with quality requirements and/
or standards.

8.2 Manage Quality—The process of translating the quality management plan into executable quality activities that
incorporate the organization's qualiy policies into the project.

8.3 Control Quality—The process of monitoring and recording the results of executing the quality management
activities to assess performance and ensure the project outputs are complete, correct, and meet customer expectations.

Figure 8-1 provides an overview of the Project Quality Management processes. The Project Quality Management
processes are presented as discrete processes with defined interfaces while, in practice, they overlap and interact in
ways that cannot be completely detailed in the PMBOK® Guide. In addition, these quality processes may differ within
industries and companies,
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8.1.3.2 QUALITY METRICS

A quality metric specifically describes a project or product attribute and how the Control Quaity process wil
verify compliance to it. Some examples of quality metrics include percentags of tasks complated on time, cost
performance measured by CPI, failure rate, number of defects identified per day, total downtime per month, errors
found per line of code, customer satisfaction scores, and percentage of requirements covered by the test plan as
a measure of test coverage.

8.1.3.3 PROJECT MANAGEMENT PLAN UPDATES
Any change to the project management plan goes through the organization's change control process via a change
request. Components that may require a change request for the project management plan include butare not limited t:

# Risk management plan. Described in Section 11.1.3.1. Decisions on the qualty management approach may
requie changes to the agreed-upon approach to managing sk on the project, and these willbe recorded in the
risk management plan

# Scope baseline. Described in Saction 5.4.3.1. The scope baseline may change as a result of tis process If
‘specific quality management actiites need to be added. The WBS dictionary also records quality requirements,
which may need updating.

8.1.3.4 PROJECT DOCUMENTS UPDATES
Project documents that may be updated as  resut of carrying out tis process Inciude but are not imited to

# Lossons leamod registor. Described in Section 4.4.3.1. The lessons learmed registe is updated with nformation
on challenges encountered n the quallty planning process.

 Requirements traceability matrix. Described in Section 5.2.3.2. Where quality requirements are specified by
this process, they are recorded in the requirements traceabilty matrix.

# Risk register. Described in Section 11.2.3.1. New risks identfed during this proces;
Togister and managed using the fisk management processes.

# Stakeholder register. Described n Section 13.1.3.1. Where additional information on existing or new stakeholders.
Is gathered as a result o this process, it s recorded i the stakeNolder register

are recorded in the risk





