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Table 3-1. Project Management Process Groups and Knowledge Areas Mapping

Project Management Process Groups

Knowledge Areas Initiating Planning Executing Monitoring Closing
Process Process Process & Controlling Process
Group Group Group Process Group Group
4. Project 4.1 Develop 4.2 Develop 4.3 Direct and 4.4 Monitor and 4.6 Close Project
Integration Project Charter Froject Manage Project Control Project or Phase
Management Management Plan | Execution Work

4.5 Perform
Integrated Change
Control

5. Project Scope
Management

5.1 Collect
Requirements
5.2 Define Scope
5.3 Create WBS

5.4 Verify Scope
5.5 Control Scope

6. Project Time
Management

6.1 Define
Activities

5.2 Sequence
Activities

G.3 Estimate
Activity Resources
6.4 Estimate
Activity Durations
6.5 Develop
schedule

6.6 Control
Schedule

7. Project Cost
Management

7.1 Estimate
Costs

7.2 Determine
Budget

7.3 Control Costs

PMBOK® Guide 2008, p. 43




8. Project 8.1 Plan Quality 2.2 Perform 8.3 Perform
Quality Quality Assurance | Quality Control
Management

9. Project 9.1 Develop 9.2 Acquire
Human Resource Human Resource | Project Team
Management Flan 9.3 Develop

Project Team
9.4 Manage
Project Team
10. Project 10.1 Identify 10.2 Plan 10.3 Distribute 10.5 Report
Communications | Stakeholders Communications Information Performance
Management 10.4 Manage
Stakeholder

Expectations

11. Project Risk
Management

11.1 Plan Risk
Management
11.2 Identify
Risks

11.3 Perform
Qualitative Risk
Analysis

11.4 Perform
Quantitative Risk
Analysis

11.5 Plan Risk
Responses

11.6 Monitor and
Control Risks

12. Project
Procurement
Management

12.1 Plan
Procurements

12.2 Conduct
Procurements

12.3 Administer
Procurements

12.4 Close
Procurements

PMBOK® Guide 2008, p. 43
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Everything can be improved.
C. W. Barron



Continuous improvement ?

Demi ngbébs wheel
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Project Quality
Management Overview

8.1 Plan Quality

1 Inputs
.1 Scope baseline
.2 Stakeholder registar
.3 Cost parformance basoline
A Schodule bassaling
.5 Risk register
.6 Enterprise environmental
factors
.7 Orpanizational process assets

2 Tools & Techniguas

.1 Cost-benefit analysis

.2 Cost of quality

.3 Control charts

4 Benchmarking

5 Dasign of experiments

& Statistical sampling

.7 Flowcharting

8 Proprietary quality
management mathodologies

3 Addmional quality planning
tools

3 Outputs
.1 Quality managemant plan
2 Quality matrcs
3 Quality checklists
4 Process improvement plan
5 Project document updates

8.2 Perform Quality
Assurance

A Inputs
.1 Projectmanagement plan
2 Quality matrics
.3 Work performance information
A4 Quality control measuraments

2 Tools & Technigues
.1 Plan Quality and Parform
Quality Control tools and
techniguas
2 Quality audits
3 Process analysis

3 Outputs
.1 Organizational process assat
updates
2 Change requests
3 Projectmanagement plan
updates

4 Project document updates

\. S

A

8.3 Perform Quality
Control

1 Inputs

.1 Project management plan

2 Qualty matrics

3 Qualtty chacklists

A Work performance
maasuramants

5 Approved change requaests

.6 Deliverables

.7 Orpganizational process assats

Tools & Technigues

.1 Cause and effect diagrams
.2 Control charts

.3 Flowcharting

4 Histogram

.5 Parato chart

6 Run chart

7 Scatter diagram

B Statistical sampling

9 Inspection

.10 Approved change requests

renaew

Outputs

.1 Quality control measurements

.2 Validated changas

.3 Validated deliverables

A4 Organizational process assats
updates

.5 Change reguests

.6 Projectmanagement plan
updates

.7 Project document updates

"y

Figure 8-1. Project Quality Management Overview



Plan Quality
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Plan Quality
" tuputs Y Tools & Techniques | Ouiputs

.1 Scope baseline .1 Cost-bensfit analysis -1 Qualty managemant plan
.2 Staksholder register 2 Cost of quality -2 Quality metrics
.3 Cost performance .3 Control charts 3 Quality chacklists
baseline 4 Benchmarking A4 Process improvemeant plan
4 Schedule bassaline 5 Design of oxporments 5 Project document updates
5 Risk registar B Statistical sampling - -~
/& Enterprise anvironmeantal 7 Howcharting
factors 8 Propnetary quality
.7 Organizational process management
assets methodologies
4 8 Addrional qualtty
planning tools

L A

Figure 8-2. Plan Quality Inputs, Tools & Techniques, and Outputs



Cost of Quality

Cost of Conformance

Prevention Costs
(Build a quality product)
* Training

* Document processes
* Equipment

* Time to do it right

Appraisal Costs

(Assess the quality)

* Testing

* Destructive testing loss
* |Inspections

Money spent during the project
to avoid failures

Cost of Nonconformance

Internal Failure Costs
(Failures found by the project)

» Rework
* Scrap

External Failure Costs
(Failures found by the customer)
s Liabilities

» Warranty work

* Lost business

Money spent during and after
the project because of failures



Sample Quality
Control Chart

Upper S ec Limit 12.10
R P Llpper Control Limit 12.09

12.10
12.08
12.06 - A
12.04 4
w12.02-
O
5 12.nu°/\ /’ Mean
S1108
11.96 -:::wer Control
11.94- L|m|1: 11.91 Lower SDE-:
11.92- lelt 11.90

11.90-
0 30

time dimension
¥¢ Denotes violation of 7 run rule




Sample Process Flowchart

1 2 3

Project - Compliance - Develop

Request Copy Artwork

(-
7 5] 5
Vendors Make (4 Artwiork Qut Change Control

Proofs for Proofs for Specs

Y
MO

NO

2]
Package
Development

Review
Approval

YES

Qb Review/
Approval

L]
Artwork
Approved

g 10
Approved
VYES Froot Back to
Vendaor
Y

12 11

Order #+—— Specs Signed
Matenals (Package and QA)

Figure 8-8

. Sample Process Flowchart
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Perform Quality Assurance
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Perform Quality Assurance

.1 Project management plan

2 Quality metrics
.3 Work performance

information
A Qualty control
measurements

M

oy

Figure 8-8. Perform Quality Assurance: Inputs, Tools & Techniques, and Qutputs

\

{1 Plan Quality and
Perform Quality Control

tools and technigues

2 Qualty audits
3 Process analysis

.1 Organizational process

\

2 Change requests
3 Project management plan

A Project document updates

assets updates

updates

J




Quality audit
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Quality audit
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Quality audit
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NON CONFORMITY REPORT NCR

(CORRECTIVE ACTION REQUEST | o
CAR)
Origin of Non conformity:
Internal audit [] Monitoring product[]

N Monitddn§ fPocess 8D

Customer complaint [] Others []
Non conformity description: ( WHEREWHAT 1 WHY)
Detected by: Date:
Investigation of causes:
Analyzed by: Date:

Corrective and preventive action:

Proposed by: éeéééeeéeééeee. . Da

/////////

eééééééece.
Implemented by

/////

eeééeeécéecé. Deadl i ne: eeéeéeeé

Verificativeon of CA PAS implementation:

Satlsfact.ory & closed [] Verified by:

Non- satisfactory n 66éécééécéé. Da
Additional comments: eeee. .




Perform Quality Control
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Perform Quality Control

1

.1 Project management plan

.2 Quality metrics

3 Quality checklists

4 Work performance
measurements

.5 Approved change
requests

B Delverables

.7 Organizational process
assets

.

Figure 8-10. Perform Quality Control: Inputs, Tools & Techniques, and Qutputs

-
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Cause and effect
diagrams

Control charts
Flowcharting
Histogram

Pareto chart

Run chart
Scatter diagram
Statistical sampling
Inspection
Approved change
requests review

.1 Quality control
measurements

.2 Validated changes

.3 Validated deliverables

4 Organizational process
assets updates

5 Change requests

6 Project management plan
updates

vy

.1 Project document updates
‘. J




Sample Fishbone or
Ishikawa Diagram

User did not
reset password System Hardware

E -

Training

User did not
check box to
save password

User keeps
forgetting —
password
Problem: Users
cannot get into
system

Not
enough — ]

memory
Processor

" Not EﬁDUQh*’“"’H
%, hard disk oD skon

storage
Ssoftware User's Hardware




Time Machine Method Material
Energy Measurement Personnel Environment

Potenial Causes

Maijor
Defect

Effect
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Project Human Resource

Management Overyiow
8.1 Deval op Human
B —— 9.8 Acquire Project Team
1 Inputs 1 Inputs
.1 Activity resource .1 Project management plan
requirements 22 Emterpriss enviranmental
.2 Enterprise envirommental factars

— faciors 23 Dnganizations| process segets

.3 Dirganizational process assets

2 Took & Techrigues
.1 Dirganization chars and
positicn descriptions
.2 Metworking
.3 Drganizational theory

3 Dulputs

.1 Human resource plan
h, A

Y

1 Inputs
1 Project staff assignments
2 Project management plan
3 Team performance
IEEEEEMENtS
A Performance reports
5 (rganizational process assets

3 Tooks & Technigues
1 Obsenvation and comversstion
2 Project performance
appraisals
3 Confiict management
A |ssue log
5 Interpersonal skills

3 Dutputs
1 Enterprise enwironmenial
factors updates
2 Organizational process assets
updstes
3 Change reguests
A Project management plan

.2 Tools & Technigues

.1 Pre-assignmant
22 Negatiation

23 Acqusition

A Virtual teams

3 Duiputs

.1 Project staff assignments

22 Resource calendars

.3 Project management plan
updates

updstes
A

1 Inputs
.1 Praject staff assignmants
.2 Praject manzgement plan
23 Resource calendars

.2 Toaols & Technigues
.1 Imerpersanal skills
.2 Training
.3 Team-building activities
A Ground rules
5 Co-location
Ji Recognition and rewands

3 Ouipuis
.1 Team performance
a55ESEMENts
.2 Enterprise environmental
fzctars updaies

L A

Figure 9-1. Project Human Resource Management Overview



HR Planning

Ldp kJ hoYYch t° ch_ c.
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\

HR Planning

1 Activity resource
requirements

.2 Enterprise environmental
factors

.3 Organizational process
assets

J

Figure 9-2. Develop Human Resource Plan: Inputs, Tools & Techniques, and Outputs

p.

.1 Organization charts and
position descriptions

2 Networking

3 Organizational theory

.1 Human resource plan

vy




Sample Organizational Chart

Project Manager

Deputy Project
anager

Systems Independent | Project Technical Quality  Configuration
Engineering = Test Group Lead Assurance  Management

S/W Subproject S/W Subproject H/W Subproject
Manger Manger Manger

Team1 Team2  Team3 Team 1 Team 2 Team 1 Team 2




Work Definition
and Assignment Process

RFP, Contract, Charter, Steps
Scope Statement

Requirements Finalization

How work will be done

Break Down the Work

Assign the Work

Key Outputs

Finalized Project Scope Baseline
Finalized Technical Baseline

Programn'eam Approach
Technical Approaches

Work Breakdown Structure (WBS)
Activity definitions

Organizational Breakdown
Structure (OBS)
OBS Responsibilities




Sample Responsibility
Assignment Matrix (RAM)

WBS activities >

OBS

1.1.111.1.211.1.3]1.1411.15]11.16|1.1.7| 1.1,

units Systems Engineering R | RP R

Software Development RP

Hardware Development RP

Test Engineering P

Quality Assurance RP

Configuration Management RP

Integrated Logistics Support p

Yy | Training

R = Responsible organizational unit
P = Performing organizational unit



Sample RACI Chart

GRrour A Grour B Group C Grour D Grour E

Test Plans R A C C I
Unit Test C [ R A I
Integration Test A R I C C
System Test I C A I R
User Acceptance Test A I C R A

R = Responsibility, only one R per task
A = Accountabillity

C = Consultation

| = Informed



Sample RACI Chart

RACI Chart Person

Activity Ann Ben Carlos Dina Ed
Define A R I I
Design A R C C
Develop A R C C
Test A | I R I

R = Responsible A = Accountable C = Consult |

Infarm

Figure 9-5. Responsibility Assignment Matrix (RAM) Using a RACI Format




Acqguiring project team
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Acqguiring project team

Tools & Techniques Outputs

.1 Project management plan .1 Pre-assignment 1 Project staff assignments
2 Enterprise environmental 2 Negotiation 2 Resource calendars
factors 3 Acquisition .3 Project management plan
.3 Organizational process 4 Virtual teams updates
assets \ /N /
\ J

Figure 9-7. Acquire Project Team: Inputs, Tools & Techniques, and Outputs



Develop project team
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Tools & Techniques Outputs

.

Develop project team

.1 Project staff assignments
.2 Project management plan
.3 Resource calendars

v

Figure 9-9. Develop Project Team: Inputs, Tools & Techniques, and Outputs

.

.1 Interpersonal skills
2 Training
3 Team-building activities

4 Ground rules
5 Co-location
6 Recognition and rewards

"y

\

.1 Team performance
assessments

.2 Enterprise environmental
factors updates

/




Tuckman Model of
Team Development

Performing

Adjourning

60/
28



Manage project team

AProject managers phli d;
th> nh t t ¢c8c hoUt L, ng
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Manage project team

Tools & Techniques Outputs

.1 Project staff assignments

.2 Project management plan

.3 Team performance
assessments

A Performance reports

5 Organizational process
assets

p.

.1 Observation and

conversation
2 Project performance

appraisals
3 Conflict management
4 Issue log
5 Interpersonal skills

AN

Figure 9-11. Manage Project Team: Inputs, Tools & Techniques, and OQutputs

\

1 Enterprise environmental

factors updates

.2 Organizational process

assets updates

3 Change requests
4 Project management plan

updates

J
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10.1 Identifly
Btakeholdars

10.B Distribute
Information

1 lnputs
.1 Praject charter
.2 Procurameant documants
.3 Entarprise environmantal
factors
4 Drgenzationzl process assats

.2 Toals & Techniques
.1 Stzksholder anghyzis
2 Expert judgment

3 Dutputs
1 Stekehclder ragistar
2 Steksholder management
strateqy

10.4 Manage
Btakeholder Expectations

1 Inputs

1 Staksholder registar

2 Staksholder management
strateqy

.3 Projectmanagement plan

4 lssua log

5 Change log

& Organizational process assets

2 Tools & Techniquas
1 Communication methods
2 Imtarparsonal skills
-3 Management skills

3 Outputs
1 Organizational process assets
updatas
2 Change requests
.3 Projectmanagement plan
updatas
4 Project document updates

., .y

1 lnputs
.1 Stzkeholder ragistar
2 Stekeholder management
strategy
23 Entarpnse emvironm antal
factors
4 Drgenizationzl process assats

.2 Toals & Techniques
.1 Communication requirements
analysis
2 Communication tachnology
-3 Communicetion modals
4 Communication methods

3 Dutputs
.1 Communications managamant
plzn
2 Project document updatas
L -
10.B Report
Performance
1 Inputs

1 Project management plan

2 Waork performanca information

3 Work performanca
MEeEsUraments

4 Budget foracasts

5 Drganizational process assets

2 Tools & Techniquas
1 Vanance analysis
2 Farecasting mathods
3 Communication methods
4 Reparting systems

3 Outputs
1 Performance raporis
.2 Organizational procass assets
updatas

1 lnputs

.2 Toals & Tachnigues

3 Dutputs

3 Change requests
. A

.1 Projact managemant plan
2 Performance reports
.3 Drganzationzl process assats

.1 Communicetion methods
2 Information distribution tools

.1 Drgenizational process assats
updates

-




ldentify Stakeholders

r—

.1 Project charter .1 Stakeholder analysis 1 Stakeholder register
.2 Procurement documents 2 Expert judgment .2 Stakeholder management
3 Enterprise environmental strateqy
factors
A Organizational process
assets
. J

Figure 10-2. Identify Stakeholders: Inputs, Tools & Techniques, and Outputs



Communication planning
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Communication planning

SETTER O

1 Stakeholder register .1 Communication .1 Communications

2 Staksholder managemeant requiremants analysis managamant plan
strateqy .2 Communication .2 Project document updates

3 Enterprise environmental technology
factors .3 Communication modals

4 Organizational process A Communication methods
assets

. Py

Figure 10-6. Plan Gommunications: Inputs, Tools & Techniques, and Outputs



The Impact of the Number of People on
Communications Channels

O

o0

\ / @ 4 people, 6 communications channels, etc.

-

g
3 people, 3 communications channels



Determining the Number
of Communications Channels

A As the number of people involved increases, the
complexity of communications increases because there
are more communications channels or pathways through
which people can communicate.

A Number of communications channels = n(n-1)
2
where n is the number of people involved.
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Information distribution

TT—

1 Projectmanagement plan 1 Communication methods 1 Organizational process
2 Performance reparts 2 Information distribution assefs updates
3 Organizational process tools
assets \ /
\. J

Figure 10-9, Distribute Information: Inputs, Tools & Techniques, and Outputs



Managing Stakeholders
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Managing stakeholders

.1 Stakeholder register

2 Stakeholder management
strateqy

3 Projectmanagement plan

4 lssue log

5 Change log

B Organizational process

assals
\ J

s

Tools & Techniques

1 Communication methods
2 Interpersonal skills
3 Management skills

Outputs

.1 Organizational process
assefs updates

2 Change requests

3 Projectmanagement plan
updates

4 Project document updates
\. J

Figure 10-11. Manage Stakeholder Expectations: Inputs, Tools & Techniques, and Outputs
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Performance reporting

Tools & Techniques Outputs

.1 Project management plan .1 Variance analysis 1 Performance reports

.2 Work performance 2 Forecasting methods .2 Organizational process
information 3 Communication methods assets updates

3 Work performance A Reporting systems 3 Change requests
measurements \. N J

A4 Budget forecasts

5 Organizational process
assets

. /

Figure 10-13. Report Performance: Inputs, Tools & Techniques, and Outputs
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RISK MANAGEMENT



Project Risk
Management Overview

11.1 Plan Rizk
Managemant

1 Inputs

.1 Project scope statement

2 Cost management plan

3 Echedule management plan

A4 Communicetions management
plan

5 Enterprise environm ental
factars

/6 Organizational process assets

.2 Tools & Technigues
.1 Planmingmeetings and
analysis
3 Ouiputs
.1 Risk management plan

11.4 Perform (uantitative
Risk Analysis

-
b

1 Inputs
.1 Risk register
.2 Hisk management plan
.3 Cost managament plan
.4 Schedule management plan
.5 [Onganizatonal process assets

2 Took & Technigues
.1 Data gathering and
representation techniques
.2 Dusnititative risk anabysis and
modefing techniques
.3 Expert padgm ent

3 Dutputs
.1 Risk register updates
S, o

11.2 Tdantify Risks

1 Imputs

.1 Riskmanzgement plan
2 MActiity cost estimates
3 Actwity durstion estimstes
£ Scope baseline
5 Stakebolder register
6 Costmanagement plan
T Echedule management plan
E Ouakty management plan
8 Project documents
0 Enterprise enwironmental
factors
.11 Dirganizational process assets

2 Tools & Technigues
.1 Documentation reviews
.2 Information gathening
technigues
.3 Checklist analyss
4 Assumpbons analysis
5 Diagramming techniques
B Shvg?anahgis !
T Expert judgment

.3 Outputs

11.B Plan Risk
Rasponsas

.1 Hisk register

b v

1 Inputs
.1 Risk register
2 Risk managemennt plan

.2 Tools & Technigues

.1 Strategies for negative risks or
threats

2 Strategies for posities risks or
opportunities

.3 Contingent respanse
strategies

A& Expert judgment

.3 Owiputs
A FIzl‘sJ:: register updates
.2 Risk-related contract
decisions
.3 Projectmanagement plan
updates

.4 Project docum ent updates
L. A

11.5 Parform Qualitative

A Inparts
.1 Risk register
2 Risk management plan
3 Project scope statement
A Organizational process assets

2 Toaols & Technigues

-1 Risk probabiity and mpact
ASEREEMBNt

2 Probability and impact matrix
3 Rask data guality assessment
4 Rask categorization
5 Risk BNCY 355855mMent
B Expert pdgment

3 Duiputs
.1 Risk register updates
o >y

11.8 Monitor and
Conirol Risks

1 Inputs
.1 Risk reqgister
.2 Project management plan
.3 Work perfommance infosm ation
4 Performance repors

.2 Toaols & Technigues
.1 Hisk rezssessm ent
.2 Risk audits
.3 Manance and trend analysis
A Techmical performance
M Easurem et
5 Aeserve analysis
/B Status mestings

3 Dwipuis

.1 Hisk reqgister updates

.2 Organizational process assets
updates

.3 Change requests

A Projectmanagement plan
updates

5 Project document updates

Figure 11-1. Project Risk Management Overview



Project Risk Management
Processes
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Project Risk Management

Processes



Plan Risk Management
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Plan Risk Management

Tools & Techniques Outputs

.1 Project scope statement .1 Planning meetings and .1 Risk management plan
2 Cost management plan analysis
3 Schedule management

plan

4 Communications
management plan

5 Enterprise environmental
factors

b Organizational process

assets
\ J

Figure 11-2. Plan Risk Management: Inputs, Tools & Techniques, and Outputs
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Risk Breakdown Structure

Project

Technical

External

Requirements

Organizational

Subcontractors
and Suppliers

Project
Management

Technology

Project
Dependencies

Regulatory

Estimating

Complexity and
Interfaces

Resources

Market

Planning

Performances
and Reliability

Funding

Customer

Controlling

Quality

Prioritization

Weather

Communication

The Risk Breakdown Structure (RBS) lists the categories and sub-categories within which risks may arise
for a typical project. Different RBSs will be appropriate for different types of projects and different types of
organizations. One benefit of this approach is to remind participants in a risk identification exercise of the

many sources from which project risk may arise.

Source: PMI -

SNNO




RISK IMPACT RATING TABLE

Source: PMI -
2008



