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Industry Specifics...

Electric Vehicle, Battery
Optimization, Charging stations,

Advanced Ammunitions, Defence
tech development, Equipments

OEE, Maintenance, Lean )
Manufacturing, body harness...

Management, Tech enablement,
industry 4.0, Robotics...

Production Management, Seismic
research, Transportation Pipeline,

Safety Enhancement... ’0’
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Project — as it should be...

® Temporary endeavor Organizational Strategy &
‘dﬂ?qelﬂté"kﬁ?oduﬁ;‘%, Sreate  a Project / Operations Management
result

Y ) .. Strategic Planning & Executive Management
Temporary nature signifies

Definite Beginning & End ‘ Portfolio

® Tangible Outcome or
Intangible Outcome

Required Project Management Required BPM, Operations
Activities & Skill Sets Management Activities
& Skill Sets.
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Project Phases
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Launchor ¥ ¢ Performance ™ ¥ Project

Execution =8 & Control
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Project Scope & Status & Objectives Post
Charter Budget Tracking Mortem
Quality
Project Work Breakdown KPIs Deliverables Project
Initiation Schdu Punchlist
. Quality Effort & Cost
Gantt Chart Tracking Reporting
Forecasts
Communication Plan Performance

Risk Management
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Project Lifecycle

Starting ' Organizing and Carrying out the work Closing
the preparing L the
prqeet g e ‘e <& project
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Project Project Project Accepted Archived
Management Charter ~ Management Plan Deliverables Project
Outputs Time > Documents
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Impact of Variables

High Risk and uncertainty

Cost of changes

Project Time >

1IM
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Process Group Interactions

Initiating Planning Executing Monitoring Closing

Process Process Process and Control Process

Group Group Group Process Group Group
Level of
Process.
Interaction

Start Finish
TIME
000
) <= 1IM _
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Precedence Diagram

A Finish to Start (FS) > ActMty 8
——  ActivityA ActivityA |———
Start to Start (SS) Finish to Finish (FF)

Activity B Activity B |¢——

Start to Finish (SF)
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Earned Value Management (EVM)

Schedule Cost Schedule Cost Performance
Variance Variance Performance Index Index
EV - PV Budget Deficit / It measures how It measures the cost
Surplus efficiently the project efficiency of the
team is using its time budgeted resources
EV-AC
EV/PV EV/AC
@End of Project
SPI<1.0 CPI<1.0
PV-AC Less Work Done than Cost Overrun
Planned
SPI>1.0 CPI>1.0
More Work Done than Cost Underrun
Planned

== 1IM
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Earned Value Management (EVM)

Project Budget

"TAEAC
Management Reserve t PP - : E
o e BAC »
ETC .*° :
. ® .
bl 6 ]
- L Planned -
S Value (PV) '
.
@ '
Z '
= '
E Actual :
S Cost (AC) :
Earmed E
Value (EV) -
.
Data Date
Time |
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Early Warning / Forecasting

Estimate At Completion Estimate To Complete
EAC ETC
EAC = AC + ETC Estimate To Complete (ETC) involves
making projections of conditions and
EAC = AC + (BAC — EV) events in the project’s future based on
current performance information and
EAC = BAC / CPI other knowledge available at the time

of forecast

EAC = AC+(BAC - EV)/(CPI*SPI)

B
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TCPI

To Complete Performance Index indicates the Cost Performance required to be

achieved with remaining resources.

TCPI (BAC) = (BAC-EV) / (BAC-AC)

TCPI (EAC) = (BAC-EV) / (EAC-AC)

TCPI (BAC) is expressed as Cost to
finish the outstanding work to the
remaining budget. Whether TCPI (BAC)
is achievable is a judgement call based
on a number of considerations such as
risk, schedule, technical performance
etc.

TCPI (EAC) indicates the current level
of performance

14

>1

1.00

<1

Status Date

..-....--.---.-.----) TCpl

(BAC)

» Baseline Plan

TCPI
-.-.---...--.---.---» (EAC)

Cumulative
CPI

Formula:

Work Remaining (BAC-EV)
Funds Remaining (BAC-AC) or (EAC-AC)

= TCPI
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Performance Reviews

Variance Trend Earned Value
Analysis Analysis Performance

An explanation of the Cost performance over time to Compares the performance
Variance or Schedule track improvement or measurement baseline to
Variance by identifying deterioration actual schedule and cost
cause, impact, corrective performance
actions, etc. BAC Vs EAC

Variance At Completion

VAC = EV - PV

15 = [IM
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Summary So Far...
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https://youtu.be/39_O-AnzTQg?si=d1VyzmNrkQTjkVLh

Project Management Techniques

Waterfall

Traditional Approach — Tasks to be completed in sequence
To be used for projects with maximum inputs known
Clear Structure and Easy to track

Improved Risk and Quality Management

Longer Delivery timelines

Limited Flexibility for innovation
Limited opportunity of getting feedback
Longer planning and gestation period

Agile/Scrum

Iterative and Adaptive approach

To be used for projects with maximum unknowns
Scrum management

Frequent deliverables in sprints

Shorter lead time for value delivery
Flexible for innovation and improvisation
Frequent feedback opportunities
Backlog Management and grooming

=

Visual way of agile project Management
Boards — To-Do, In-Progress, Done, Backlog
Improved workflow

Improved efficiency

Limited work focus at a time
Encourage acts of leadership at all levels

= Lean —

17

Reduce waste in the process

Identify value across work streams
Continuous improvement

Establish pull system for task assignment

Problem solving tools & techniques (6 sigma)
Ensures higher quality products/services
Increased innovation & creativity

Improved inventory management
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Agile Project Management
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Project Management Knowledge Areas

Integration
Management
Cost
Management

Quality
Management

S
=

N

> . Resource
\ Management
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......-.

Scope
Management

SCOPE

Communications
Management

Schedule ﬂ]

Management %

Procurement @

Management

Stakeholder
Management % @

Risk i j
Management A
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Scope Management

1“

Conduct

e Capture h a Contr0| ‘o Assessment A

* Evaluate e Negotiate/Amend * Audit
3 Control * Define e Monitor e Lessons Learned

e Avoid Scope Creep
- J
s  Plan  Close
Scope: Detailed set of deliverables or features of a Project

N
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B I
Schedule Management

Define Tasks  wpus W Toots & Tecmigoes [ ouputs

.1 Project management plan .1 Expert judgment 1 Activity list
* Schedule management plan .2 Decomposition 2 Activity attributes
2 * Scope baseline 3 Rolling wave planning 3 Milestone list
2 Enterprise environmental 4 Meetings 4 Change requests
factors N /| 5 Project management plan
3 3 Organizational process assets updates
\ y, * Schedule baseline
* Cost baseline
4 \. J

PN
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o w® ém Indian Institute of Management Visakhapatnam



B
Schedule Management

1

2 Identify Dependencies

3
4

22

.1 Project management plan
* Schedule management plan
* Scope baseline
2 Project documents
* Activity attributes
* Activity list
* Assumption log
* Milestone list
3 Enterprise environmental
factors
4 Organizational process assets

\.

Tools & Techniques

.1 Precedence diagramming
method

2 Dependency determination
and integration

3 Leads and lags

4 Project management

information system

. J

.1 Project schedule network
diagrams

2 Project documents updates
* Activity attributes
* Activity list
* Assumption log
* Milestone list

\. J
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Schedule Management

Ui & W N =

.1 Project management plan
* Schedule management plan
* Scope baseline
.2 Project documents
* Activity attributes
* Activity list
Assumption log
Lessons learned register
Milestone list
Project team assignments
Resource breakdown
structure
* Resource calendars
* Resource requirements
* Risk register
.3 Enterprise environmental
factors

!4 Organizational process assets

Tools & Techniques

.1 Expert judgment

.2 Analogous estimating

.3 Parametric estimating

4 Three-point estimating

.5 Bottom-up estimating

.6 Data analysis
 Alternatives analysis
* Reserve analysis

.7 Decision making

.8 Meetings

.1 Duration estimates

.2 Basis of estimates

.3 Project documents updates
* Activity attributes
* Assumption log
* Lessons learned register

. J
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B
Schedule Management

4 Develop Schedule

24

.1 Project management plan
» Schedule management plan
» Scope baseline
.2 Project documents
* Activity attributes
* Activity list
* Assumption log
* Basis of estimates
* Duration estimates
* Lessons learned register
* Milestone list
* Project schedule network
diagrams
* Project team assignments
* Resource calendars
* Resource requirements
* Risk register
.3 Agreements
4 Enterprise environmental
factors
5 Organizational process assets

e /

A

.1 Schedule network analysis

.2 Critical path method

.3 Resource optimization

4 Data analysis
* What-if scenario analysis
* Simulation

5 Leads and lags

.6 Schedule compression

.7 Project management
information system

.8 Agile release planning

o wiN

Schedule baseline

Project schedule

Schedule data

Project calendars

Change requests

Project management plan
updates

» Schedule management plan
* Cost baseline

Project documents updates
* Activity attributes

* Assumption log

» Duration estimates

* Lessons learned register
* Resource requirements
* Risk register

T o g
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B
Schedule Management

Control Schedule

Ui & W N =
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SEETTEES @IS TR

.1 Work performance

.1 Project management plan
* Schedule management plan
« Schedule baseline
* Scope haseline
* Performance measurement
baseline
.2 Project documents
* Lessons learned register
* Project calendars
Project schedule
Resource calendars
Schedule data
.3 Work performance data
4 Organizational process assets

.1 Data analysis

* Earned value analysis

* Iteration burndown chart
* Performance reviews

* Trend analysis

* Variance analysis

* What-if scenario analysis

.2 Critical path method
.3 Project management

information system

4 Resource optimization
6 Leads and lags
.7 Schedule compression

information

.2 Schedule forecasts
.3 Change requests
4 Project management plan

updates

* Schedule management plan

* Schedule baseline

* Cost baseline

¢ Performance measurement
baseline

.5 Project documents updates

* Assumption log

* Basis of estimates

* Lessons learned register
* Project schedule

* Resource calendars

* Risk register

* Schedule data

= | \Y
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Procurement Management

1 s Y tooe s zocumaue | oupues

.1 Project charter .1 Expert judgment .1 Procurement management
.2 Business documents .2 Data gathering plan
* Business case * Market research .2 Procurement strategy
2 * Benefits management plan .3 Data analysis .3 Bid documents
.3 Project management plan * Make-or-buy analysis 4 Procurement statement of
* Scope management plan 4 Source selection analysis work
* Quality management plan 5 Meetings 5 Source selection criteria
* Resource management plan - J 6 Make-or-buy decisions
3 * Scope baseline .1 Independent cost estimates
4 Project documents .8 Change requests
* Milestone list .9 Project documents updates
* Project team assignments * Lessons learned register
* Requirements * Milestone list
documentation * Requirements
* Requirements traceability documentation
matrix * Requirements traceability
* Resource requirements matrix
* Risk register * Risk register
* Stakeholder register * Stakeholder register
5 Enterprise environmental .10 Organizational process
factors assets updates
.6 Organizational process assets) \ /

1IM
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Procurement Management

27

Conduct

.1 Expert judgment

.2 Advertising

.3 Bidder conferences
4 Data analysis

-

.1 Project management plan

.2 Project documents

.3 Procurement documentation
A Seller proposals
.5 Enterprise environmental

.6 Organizational process assets

* Scope management plan

* Requirements management
plan

* Communications
management plan

* Risk management plan

* Procurement management
plan

* Configuration management
plan

* Cost baseline

* Lessons learned register

* Project schedule

* Requirements
documentation

* Risk register

» Stakeholder register

factors

* Proposal evaluation

5 Interpersonal and team skills

* Negotiation

/

/

.1 Selected sellers

.2 Agreements

.3 Change requests

A4 Project management plan

updates

+ Requirements management
plan

¢ Quality management plan

¢ Communications

management plan

Risk management plan

* Procurement management

plan

Scope haseline

¢ Schedule baseline

* Cost baseline

.5 Project documents updates

+ Lessons learned register

+ Requirements
documentation

+ Requirements traceability
matrix

* Resource calendars

+ Risk register

« Stakeholder register

6 Organizational process assets

updates

J
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o 0% dae

VR Y de fRarEagum
Indian Institute of Management Visakhapatnam



Procurement Management

28

\.

.1 Project management plan
* Requirements management
plan
* Risk management plan
* Procurement management
plan
* Change management plan
* Schedule baseline
.2 Project documents
* Assumption log
* Lessons learned register
* Milestone list
* Quality reports
* Requirements
documentation
* Requirements traceability
matrix
* Risk register
» Stakeholder register
.3 Agreements
4 Procurement documentation
.5 Approved change requests
6 Work performance data
.7 Enterprise environmental
factors
.8 Organizational process assets

J

-

.1 Expert judgment

.2 Claims administration

.3 Data analysis
* Performance reviews
* Earned value analysis
» Trend analysis

4 Inspection

5 Audits

\

.1 Closed procurements

.2 Work performance
information

.3 Procurement documentation
updates

4 Change requests

5 Project management plan
updates
* Risk management plan
* Procurement management

plan

* Schedule baseline
* Cost baseline

B Project documents updates
* Lessons learned register
* Resource requirements
* Requirements traceability

matrix

* Risk register
 Stakeholder register

.1 Organizational process assets
updates

J
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Stakeholder Management

29

Identify Stakeholder

\.

.1 Project charter
.2 Business documents

* Business case
* Benefits management plan

.3 Project management plan

* Communications
management plan

* Stakeholder engagement
plan

4 Project documents

* Change log

* Issue log

* Requirements
documentation

5 Agreements
.6 Enterprise environmental

factors

.7 Organizational process assets

.1 Expert judgment
.2 Data gathering

J

-

* Questionnaires and surveys
* Brainstorming

.3 Data analysis

* Stakeholder analysis
* Document analysis

4 Data representation

* Stakeholder mapping/
representation

5 Meetings

A
2
3

Stakeholder register

Change requests

Project management plan

updates

* Requirements management
plan

* Communications
management plan

* Risk management plan

» Stakeholder engagement
plan

Project documents updates

* Assumption log

* |ssue log

* Risk register

ﬁmwvéﬁq
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B
Stakeholder Management

1 P npnts W ot & Tochnianes

.1 Project charter .1 Expert judgment .1 Stakeholder engagement
.2 Project management plan .2 Data gathering plan

Plan Stakeholder * Resource management plan  Benchmarking
e Communications .3 Data analysis
Engagement management plan * Assumption and constraint
* Risk management plan analysis
.3 Project documents * Root cause analysis
3 * Assumption log 4 Decision making
* Change log * Prioritization/ranking
* Issue log .5 Data representation
* Project schedule * Mind mapping
* Risk register * Stakeholder engagement
4  Stakeholder register assessment matrix
4 Agreements 6 Meetings
.5 Enterprise environmental A J
factors
.6 Organizational process assets
o J
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Stakeholder Management

H W N =

31

.

.1 Project management plan
* Communications
management plan
* Risk management plan
 Stakeholder engagement
plan
* Change management plan
.2 Project documents
* Change log
* |ssue log
* Lessons learned register
 Stakeholder register
.3 Enterprise environmental
factors
4 QOrganizational process assets

.1 Expert judgment

.2 Communication skills
e Feedback

3 Interpersonal and team skills
* Conflict management
* Cultural awareness
* Negotiation
e Ohservation/conversation
 Political awareness

4 Ground rules

5 Meetings
o

J

.1 Change requests
.2 Project management plan
updates
¢ Communications
management plan
« Stakeholder engagement
plan
.3 Project documents updates
* Change log
* |ssue log
* Lessons learned register
« Stakeholder register

%
e’e" llM
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B
Stakeholder Management

.1 Project management plan .1 Data analysis .1 Work performance
* Resource management plan * Alternatives analysis information
e Communications * Root cause analysis .2 Change requests
2 management plan  Stakeholder analysis .3 Project management plan
 Stakeholder engagement .2 Decision making updates
plan * Multicriteria decision * Resource management plan
.2 Projectdocuments analysis * Communications
* Issue log * Voting management plan
3 * Lessons learned register .3 Data representation * Stakeholder engagement
* Project communications  Stakeholder engagement plan
* Risk register assessment matrix A4 Project documents updates
.  Stakeholder register 4 Communication skills * |ssue log
Monitor Stakeholder .3 Work performance data * Feedback * Lessons learned register
4 Enterprise environmental * Presentations * Risk register
Engagement factors 5 Interpersonal and team skills * Stakeholder register
L 5 Organizational process assets * Active listening \ J
\ / * Cultural awareness
High * Leadership
* Networking
* Political awareness
6 Meetings
] \_ J
S
]
a
Low

W

<&
Low Interest High ®s 0 l lM
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B I
Risk Management

1 Plan Risk Framework

.1 Project charter .1 Expert judgment .1 Risk management plan
.2 Project management plan .2 Data analysis
* All components » Stakeholder analysis
.3 Project documents .3 Meetings
 Stakeholder register - /
4 Enterprise environmental
factors
5 Organizational process assets
o /

N O o B WN
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Risk Management

1 e s Yoot reoicuss W ovipma

.1 Project management plan .1 Expertjudgment .1 Risk register

* Requirements management .2 Data gathering .2 Risk report
plan * Brainstorming .3 Project documents updates
. . * Schedule management plan e Checklists * Assumption lo
Identlfy Risks * Cost management plan * Interviews * |ssue Igg !
* Quality management plan .3 Data analysis * Lessons learned register
* Resource management plan * Root cause analysis - _/
* Risk management plan » Assumption and constraint
» Scope baseline analysis
3 » Schedule baseline * SWOT analysis

* Cost baseline * Document analysis

.2 Project documents 4 Interpersonal and team skills
* Assumption log * Facilitation
* Cost estimates .5 Prompt lists
* Duration estimates 6 Meetings
* Issue log \ J/

* Lessons learned register
* Requirements
documentation
* Resource requirements
» Stakeholder register
.3 Agreements
4 Procurement documentation
5 Enterprise environmental
factors

.6 Organizational process assets
. J
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B
Risk Management

N OO o BpWNR

35

.

.1 Project management plan
* Risk management plan
.2 Project documents
* Assumption log
* Risk register
 Stakeholder register
.3 Enterprise environmental
factors

A4 Organizational process assets
/

.1 Expert judgment
.2 Data gathering
* Interviews
.3 Data analysis
* Risk data quality
assessment
* Risk probability and impact
assessment
* Assessment of other risk
parameters
4 Interpersonal and team skills
* Facilitation
5 Risk categorization
.6 Data representation
* Probability and impact
matrix
* Hierarchical charts

.7 Meetings
-

.

.1 Project documents updates
* Assumption log
* |ssue log
* Risk register
* Risk report
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Risk Management

W N =

36

Perform Quantitative

Risk Analysis

.

.1 Project management plan
* Risk management plan
¢ Scope baseline
» Schedule baseline
* Cost baseline

.2 Project documents
* Assumption log
* Basis of estimates

Cost estimates

Cost forecasts

Duration estimates

Milestone list

Resource requirements

Risk register

Risk report

Schedule forecasts

.3 Enterprise environmental
factors

4 Organizational process assets

Expert judgment

Data gathering

* Interviews
Interpersonal and team skills
* Facilitation
Representations of
uncertainty

Data analysis

* Simulations

* Sensitivity analysis

* Decision tree analysis
* Influence diagrams

.1 Project documents updates
* Risk report

/
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Risk Management

H W N =

(o))

Plan Risk Responses

.1 Project management plan
* Resource management plan
* Risk management plan
* Cost baseline
.2 Project documents
* Lessons learned register
* Project schedule
* Project team assignments
* Resource calendars
* Risk register
* Risk report
= Stakeholder register
.3 Enterprise environmental
factors
A4 Organizational process assets

.1 Expert judgment

.2 Data gathering
* Interviews

.3 Interpersonal and team skills
» Facilitation

A Strategies for threats

.5 Strategies for opportunities

.6 Contingent response
strategies

.7 Strategies for overall project
risk

.8 Data analysis
» Alternatives analysis
» Cost-benefit analysis

.9 Decision making
» Multicriteria decision

analysis

-

.1 Change requests

.2 Project management plan
updates
* Schedule management plan
* Cost management plan
 Quality management plan
* Resource management plan
* Procurement management

plan

* Scope bhaseline
* Schedule baseline
* Cost baseline

.3 Project documents updates
* Assumption log
* Cost forecasts
* Lessons learned register
* Project schedule
* Project team assignments
* Risk register
* Risk report

1IM
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Risk Management

N OO o BpWNR
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.

.1 Project management plan
* Risk management plan
.2 Project documents
* Lessons learned register
* Risk register
* Risk report
.3 Organizational process assets

.1 Expertjudgment

.2 Interpersonal and team skills
* Influencing

.3 Project management
information system

J

.1 Change requests

.2 Project documents updates
* |ssue log
* Lessons learned register
* Project team assignments
* Risk register
* Risk report

@
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Risk Management

N OO o BpWNR
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Monitor Risks

TrT—

.1 Risk register

.2 Project management plan

.3 Work performance
information

4 Performance reports

.1 Risk reassessment
.2 Risk audits

.3 Variance and trend
analysis

4 Technical perfformance
measurement

5 Reserve analysis

6 Status meetings

.1 Risk register updates

.2 Organizational process
assets updates

.3 Change requests

4 Projectmanagement plan
updates

5 Project document
updates

N
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Resource Management

Plan Resource

Management

D U b W

40

-

.1 Project charter

.2 Project management plan
* Quality management plan
¢ Scope baseline

.3 Project documents
* Project schedule
* Requirements

documentation

* Risk register
¢ Stakeholder register

4 Enterprise environmental
factors

.5 Organizational process assets

J

\-

.1 Expert judgment
.2 Data representation
* Hierarchical charts
* Responsibility assignment
matrix
* Text-oriented formats
.3 Organizational theory
4 Meetings

.1 Resource management plan
.2 Team charter
.3 Project documents updates
* Assumption log
* Risk register

o o
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B
Resource Management

1

Estimate Activity

Resources

A U b

41

\.

.1 Project management plan
* Resource management plan
» Scope baseline
.2 Project documents
* Activity attributes
* Activity list
Assumption log
Cost estimates
* Resource calendars
* Risk register
.3 Enterprise environmental
factors
4 QOrganizational process assets

SN PN

Expert judgment
Bottom-up estimating
Analogous estimating
Parametric estimating
Data analysis

* Alternatives analysis
Project management
information system
Meetings

Resource requirements
Basis of estimates
Resource breakdown
structure

Project documents updates
 Activity attributes

* Assumption log

* Lessons learned register

J

J/

o
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Resource Management
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42

.

.1 Project management plan
* Resource management plan
* Procurement management
plan
* Cost baseline

.2 Project documents
* Project schedule
* Resource calendars
* Resource requirements
» Stakeholder register

.3 Enterprise environmental
factors

4 Organizational process assets

.1 Decision making
* Multicriteria decision
analysis
.2 Interpersonal and team skills
* Negotiation
.3 Pre-assignment
4 Virtual teams

.1 Physical resource

.2 Project team assignments
.3 Resource calendars

4 Change requests

5 Project management plan

6 Project documents updates

.1 Enterprise environmental

.8 Organizational process assets

assignments

updates
» Resource management plan
* Cost baseline

* Lessons learned register

* Project schedule

* Resource breakdown
structure

» Resource requirements

Risk register

 Stakeholder register

factors updates

updates
_/
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Resource Management

.1 Project management plan .1 Colocation 1. Team performance
* Resource management plan .2 Virtual teams assessments
.2 Project documents .3 Communication technology .2 Change requests
2 ¢ Lessons learned register 4 Interpersonal and team skills .3 Project management plan
* Project schedule * Conflict management updates
* Project team assignments * Influencing * Resource management plan
* Resource calendars * Motivation 4 Project documents updates
3 ¢ Team charter * Negotiation * Lessons learned register
.3 Enterprise environmental ¢ Team building * Project schedule
factors .5 Recognition and rewards * Project team assignments
4 Organizational process assets .6 Training * Resource calendars
4 Develop Team - J .1 Individual and team . Team.charte.r
assessments 5 Enterprise environmental
.8 Meetings factors updates
- / .6 Organizational process assets
updates

J
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B
Resource Management
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44

Manage Team

.

.1 Project management plan
* Resource management plan
.2 Project documents
* |ssue log
* Lessons learned register
* Projectteam assignments
* Team charter
.3 Work performance reports
4 Team performance
assessments
5 Enterprise environmental
factors
6 Organizational process assets

.1 Interpersonal and team skills
 Conflict management
* Decision making
* Emotional intelligence
* Influencing
* Leadership

.2 Project management
information system

J

.1 Change requests

.2 Project management plan
updates
* Resource management pl
* Schedule baseline
* Cost baseline

.3 Project documents updates
* |ssue log
* Lessons learned register

* Project team assignments

A Enterprise environmental
factors updates

an

VR Y de fRarEagum
Indian Institute of Management Visakhapatnam



B I
Resource Management

.1 Project management plan .1 Data analysis .1 Work performance
* Resource management plan * Alternatives analysis information
2 2 Project documents * Cost-benefit analysis .2 Change requests
* |ssue log » Performance reviews .3 Project management plan
* Lessons learned register * Trend analysis updates
* Physical resource .2 Problem solving * Resource management plan
3 assignments 3 Interpersonal and team skills * Schedule baseline
* Project schedule » Negotiation * Cost baseline
* Resource breakdown * Influencing 4 Project documents updates
structure 4 Project management * Assumption log
4 * Resource requirements information system * |ssue log
* Risk register \ / * Lessons learned register
.3 Work performance data * Physical resource
4 Agreements assignments
5 5 Organizational process assets * Resource breakdown
- J structure
* Risk register
- /

@
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Quality Management

1 Plan Quality

2
3

46

.1 Project charter
.2 Project management plan
* Requirements management
plan
* Risk management plan
» Stakeholder engagement
plan
¢ Scope baseline
.3 Project documents
* Assumption log
* Requirements
documentation
* Requirements traceability
matrix
* Risk register
» Stakeholder register
4 Enterprise environmental
factors

5 Organizational process assets

N\ J

\_

.1 Expert judgment
.2 Data gathering

* Benchmarking
« Brainstorming
* Interviews

.3 Data analysis

* Cost-benefit analysis
¢ Cost of quality

4 Decision making

* Multicriteria decision
analysis

.5 Data representation

* Flowcharts

¢ Logical data model

* Matrix diagrams

* Mind mapping
.6 Testand inspection planning
.7 Meetings

.1 Quality management plan
.2 Quality metrics
.3 Project management plan
updates
* Risk management plan
* Scope baseline
4 Project documents updates
* Lessons learned register
* Requirements traceability
matrix
* Risk register

J

 Stakeholder register
.

0”;?:,:»
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Quality Management

1

2 Manage Quality

47

.1 Data gathering

\-

.1 Project management plan

.2 Project documents

.3 Organizational process assets

* Quality management plan

* Lessons learned register

* Quality control
measurements

* Quality metrics

* Risk report

J

.

¢ Checklists

.2 Data analysis

e Alternatives analysis
e Document analysis
¢ Process analysis

* Root cause analysis

.3 Decision making

¢ Multicriteria decision
analysis

A4 Data representation

« Affinity diagrams

* Cause-and-effect diagrams
* Flowcharts

* Histograms

* Matrix diagrams

* Scatter diagrams

.5 Audits

.6 Design for X

.7 Problem solving

.8 Quality improvement methods

.1 Quality reports

.2 Testand evaluation
documents

.3 Change requests

4 Project management plan
updates
* Quality management plan
* Scope baseline
* Schedule baseline
* Cost baseline

.5 Project documents updates
* |ssue log
* Lessons learned register

/

* Risk register
.
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.

.1 Project management plan
* Quality management plan
.2 Project documents
* Lessons learned register
* Quality metrics
* Test and evaluation
documents
.3 Approved change requests
A Deliverables
.5 Work performance data
.6 Enterprise environmental
factors
.1 Organizational process assets

J/

.

.1 Data gathering

¢ Checklists

* Check sheets

* Statistical sampling

* Questionnaires and surveys

.2 Data analysis

e Performance reviews
* Root cause analysis

.3 Inspection
4 Testing/product evaluations

.5 Data representation
¢ Cause-and-effect diagrams
* Control charts
¢ Histogram
» Scatter diagrams
.6 Meetings

.1 Quality control measurements
.2 Verified deliverables
.3 Work performance

4 Change requests
.5 Project management plan

.6 Project documents updates

(.

information

updates
* Quality management plan

* |ssue log

* Lessons |learned register

* Risk register

* Test and evaluation
documents

@
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Cost Management

4 ) 4 )

Unit of Level of Performance
Measurement Accuracy Measurements
Each unit used in / \ Acceptable Range Earned Value

Measurements e.g. +/- 5% Management
Level of Control
Precision Thresholds
Rounding activity Variance
cost estimates Up Thresholds

- 2 Dbe baseliney | \C /

~\V
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Artificial Intelligence for Projects

Applications & Use Cases

1IM
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Ath Industrial Revolution & Al

Building
Management
Services

Realtime Quality
Inspection

Asset Health

Monitoring Quality Defect

|dentification

Failure Prediction and
Prevention

Productivity/
Workforce
Tracking

Al @ Work
Advanced
Analytics

Predictive

Energy
Optimization

Maintenance ~/ Inventory/ Spare parts

Tracking

Realtime Monitoring &
Diagnostics of Critical
Machines

<= 1IM
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Al Vs Project Manager

52

Roles & Responsibilities

Project Charter & Definition
Stakeholder Engagement
Document Control

Budget Management
Managing Dependencies
Project Planning & Control
Human Resource Management
Attend Governance Meetings

Quality Control / Assurance

ENENREEENE:

=

Roles & Responsibilities

Leadership & Motivation

Change Control

Progress Monitoring

Project Closure

Internal Audit

Review Lessons Learned

Risk Management

Vendor / Contractor Management

Handing Over Taking Over

Heat Map Scale

=

ENENREEENE:
ACH B

N
>\
o o ©
0(@@
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Artificial Intelligence as it Is

Concepts

1IM
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Artificial Intelligence

54

Al

Al brings in the power of human intelligence to perform millions of tasks without any
physical presence of humans. Al is an ensemble of various technigues aimed to solve
problems which otherwise require human intelligence like pattern recognition, learning,
generalization etc. by embedding intelligence in machines through advance coding and
training

ANI

Performs one cognition task with highest possible accuracy

AG

It is a set of programs and services capable of producing real cognition on the input data
feed

MIL/DL

“Machine Learning” is a subset of Al that uses statistical techniqgues and Deep Neural
Networks to give computers the ability to learn from data without being explicitly
programmed

Learning

“Learning” refers to the process of internal adjustments within the structure of the
program, to deliver the best possible outcomes, achieved through the set of algorithms
based on the newly ingested data

= [IM
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Al Lifecycle

Business Objectives } Use Cases -

D
Evaluation
Success
Prioritization }
Implementatlon d
Selection
55 ’ "M
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Key Roles

S © O

§ Y

OS & Programming Language Brain Behind the solution Owner of CI/CD Pipeline
Data Base (SQL & NoSQL) R&D Maintenance of Models & Services
ETL & Data Warehousing Execution

Big Data & Realtime Frameworks

Cloud Q} git puppet
& @ (R -talend & A (R julia &% Rradle @ Jenkins
C) MHSQRL Qj Q)glt Q Q’ Nagios’

_— él & Q & @ Jenki (A Maven
cassandra HSASE SQL Server docker  iwbernetes enkins ANSIBLE kubernetes
Data Engineer Data Scientist DevOps Engineer

56 == 1IM
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Benefits

of Al

Automation of repetitive tasks thus reducing the
chances of human error and getting the accuracy of
machines.

This provides projects managers ample time to spend
on problem solving rather than working of mechanical
issues.

Optimization of Resource Scheduling and allocation

(use historical data to calculate time to perform
specific task, specific resource requirements to
deliver the task, etc.)

Leveraging the historical data to Assessment of Risk based on the project Faster and accurate decision making
generate accurate predictions for dynamics to absorb the effect of key through real time notifications and
matter of interest. influencers such as scope, Resources, updates.

and Budget.

57
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Data Science

Image Computer Mather.na.tics &
Processing Vision Statistics

Deep
Learning

Machine
Learning

Data Processing Business Computer
& Throughput Acumen Science

Cloud Domain IT/
Computing Expertise Networking

EDGE Advanced
Computing Automation

DevOps, ETL,
Enterprise Apps

Big Data /
Advance
Computing

Industrial 1oT

@
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Data Scientist

Data science is a multi-disciplinary field that uses scientific methods, processes, algorithms and systems to extract knowledge and insights from

Business Case

Solution Approach

59

structured and unstructured data.

Cl/CD

Version Control
Maintenance
Monitoring
Feedback / Integration

Model(s)/Algorithm

Development
Validation
Testing
Deployment

Analytics Use Cases

Productivity, Quality, Availability - OEE N
Sentiment Analysis
Market Basket Analysis, Recommender Algos

Upselling & Cross Selling

Predictive Maintenance >

Fraud Detection & Risk Modeling
Behavioral Analytics

Next Best Action

Churn Analysis %
Pattern Identification & Recognition

Data Preparation Data Ingestion &
& Exploration Examination
Data Cleansing Data Quality
Visualization Data Sufficiency
EDA Connectivity
Reports & Graphs
<
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Algorithms

Regression

Logistic Regression
Linear Regression
Ridge Regression
LASSO

Elastic Net

LARS

Neural Nets

LSTM

MLP

Back Propagation

Hopfield Network

RBFN

Stochastic Gradient Descent

ARM

. Lo
Collaborative-
F

Filtering (CF)
Apriori Algorithm ®
ECLAT o

l— H

3
5
g

CART c AODE
o |ID3 O | BBN
-g Random Forest o BN
o Baggi.ng b= LARS
g Boosting ) Naive Bayes
w AdaBoost 8 Gaussian Naive Bayes
S | ca5/c50 (@] Multinomial Naive Bayes
8 CHAID
o] Decision Stump / M5
cg Weighted Average (Blending) k-means |
@ Stacking kNN
— GBM EM

GBRT 2 | wo

S | SOM
n T Ranking SVM
Q wn
= 22:\:& = one class SVM
A SARIMA 2\’ © Hierarchical Clustering
O SARIMAX Locally Weighted Learning
Affinity propagation

-E Holt Winters Y propag
60
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DevOps Explained
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Building from Scratch

Data Sources |« -
Automation
@ Feedback (Cl/CD) [
‘ Data | Model Testing & .
1 Collection 1  Validation Model Serving
Model Training
Data Model Scoring &
'| Transformation Retraining

a

Modeling
T |

@
N
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Sample Architecture - Azure

(unstructured) Ingest and Store

Analyze Visualize
> - > il ' I I
Business/custom apps HEE o

(structurad) EEE

Azure Data Azure Synapse Power Bl
Logs, files, and media % Lake Gen 2 Analytics

Build
and
Train

Azure Machine Learning

Authenticate >p ‘ )

> -+ >
Retrain o =y Azure Azure
Register | Active Key Vault
Directory
Deploy ool
Azure 1
Maonitor 'B I
|
Monitor & Log :.------------: ‘
] Azure  [NEW I m
G I Kubernetes [DDRER 'F“_:
! Service -- I
! I Azure
: ! Container
| | Registry
! I
! I
6> ‘3’ ~
! I
I Azure I
I Azure I
I vhet Balancer I
o _____ I
= [IM
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Sample Architecture - GCP

Messagng
Presentation
; £ Google Cloud pug e
o Serverless e App Lngne
g . Marveting
g Srock 0 Ciond ST
- Eadiponnis
ingest y Pipelines Storage A, . B Wetutes &
Cloud Cioud Coud Recamenen Apps
Batch = Pub/Sud ’ 6 Ostafon Frestore : Q .;::mr.; Al
- - m . 8 A .
ERC] matsteta ] Customer

oud Sereice
o BgQuery e Q Functions

- g
-
(RoA 3 e BwyCoerty

.o

11 3 Ee— M >
'. Marketng & ;f! Yertex Al

; l Adutvubos v

Machine Learning

Orchestration - Catalog

== [IM
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Sample Architecture - AWS

Industrial Environment

Y AWS Cloud

Messages. Sule n‘ﬁ _
from edge devices | sriggered whenie E] __ Rule triggers ?_E]
to AWS Cloud . alerts ower SNS
over MQTT ML iz idle
Factory sensors AWS Greengrass AWS 10T Core 10T Rule Amazon SN3
Allerts sent
o 0T

OEE ¢
Daﬁhbnard5+“

Quality Data_ AWS 10T Analytics | Amazon QuickSight Operations Team
Cuality DB Sync

MES, Quality Data

MES
AWS Databasze Amazon Kinesis AWS Lambda
Migrafion Service Data Streams
&
o @
== |[IM
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Discussion on Use Cases
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Thank You...
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