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Introduction and Background -

* Only 16 percent of organizations fully integrated

* More than half of complex projects falil

« More than half of organizations express doubt in managing complexity
« Organizational and project dynamics not understood until it’s too late

 PMI Report on PM’s of the Future: collaborative leadership, digital age skills for data driven
decisions

« INCOSE SE Vision 2025: SE as integrating role, need capable models and tools

 Disparate models and tools, unproductive PM-SE tension, lack of planning, conflicting practices,
undefined roles, no common language or platform for decision-making

« Theoretical requirements but no practical approach; Paradigm Shift is required
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Integrated PM-SE Model Central Themes — The 'Big Picture’ @
* Need for a structured Systems

Thinking Approach with SE as a
common view

« System Dynamics

Critical Thinking Systems Engineering
-_— 3

» Decision Support System System ynaics oce B

» Cross-Functional processes, R / N — corves ,
perspectives, practices, and
COUpllng Of mOdeIS I:rcce%:s\\\_Project Management

Agile -7
Ezrned Value Management /

« Central Themes from: literature e ystems Readines Leve Hodel

Costs ~

Tachnical Risks

Standard Risk Model .~

Project Risks

Process Maturity Model Cross-Functional Processe

review, interviews and surveys

Social Network Analysis Model

Levers
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PM-SE Integration Requirements

Principles of a Key Practices for an Integrated Product and Dimensions of PM-SE
Learning Organization Integrated Management Process Development Integration
(Senge) System Features (Rebentisch)
(Lee) (Laverghetta)
Systems Thinking Infrastructure to Support Team Collaboration Processes, Practices and Tools
Vision
Personal Mastery Cultivate Knowledge Early Knowledge Environment: Leadership,
Knowledge and Culture
Team Learning Learning and Social Optimization of Decisions People Competencies: Learning
Networking and Communication
Mental Models Integration of Useful Simulation of Information Contextual Factors: Program,
Information Organization and Team

Characteristics

Shared Vision Continuous Improvement Early Design Analysis Program Performance
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Managing Complexity

* Cynefin Spaces

Simple, Complicated, Complex and Chaotic
» Ashby Space
« Stacey Complexity Model

« PM-SE Model and Navigating Complexity

Adapt with

 |Increased collaboration
« Early Knowledge
« Ease-of-Change

Changes
new technology
margins

« Design Change Management
« Decision Support System

Allow time for Ciritical Thinking
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The Management Curves

» Lack of Early Knowledge

 Lack of Design Flexibility

« 85 percent Commitments made prior to
Detailed Design

» Late Changes and Increased Costs

 Techno-socio-economic and cultural
factors and underlying interrelationships

* |nteractive Levers to influence the Curves
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Systems Thinking and a Decision Support System ‘&4

» Part 1 of the Integrated Model

« Early Planning Desien ‘
— Gaming of Design Changes and Sharing Perspectives Changes ‘ - SRM DSM
— Proactive Risk Management (Feed Forward) _ J
— Agile Management
— Early Knowledge - ~ S
MATE ( " Program
— Robust Design and Ease-of-Change (Set-Based) Reference Attribute SRL, $,RSS Management
\ Model | Payoffs and \ i J
) ) Trends
* Bringing SE-PM performance models Plant Modeling e
together Updates _ |+ ‘ ﬂ

« Complimentary Integrated Model to Existing
PM and SE practices

Decision Analysis

e:0

* Interactive Levers to influence the design
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Systems Thinking and System Dynamics %

4

® Part 2 Of the I nteg rated Effect of Paying for VFI and Strategy <Learning
Relational Contracting Development Strategic Culture>
E f
Mo d e | Effect of Gaming C?;f]ge Rate Management Process
and Strategies Effect Maturity
Knowledge /\\
Management Process Com
. petency Strate
Maturi Strategy
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- Risk
) K Maximum Attrltlon Integration Management
<Knowled Knowledge Management g Process
o eede Transfer Rate Knowledge +

- Process Risk Risk  Maturi
Carrying @ Active Risks M|t|g|;21t|on Y

» Built-In Harmony and Capaci@ rocess eene;?t.on

- <Costs and +
Resiliency Techrology ™\
o +I g Committed> KrTowIed .
Communication KnOLV)ISg ge Gap 9 Risk Intensity

Management + )
— Feedback loops Process Maturity —" \ / SEtrf;?g;gS Average Risk

<Knowledge> + A
— Levers Organization 63/&/“( Resolution Time

Characteristic Path : Strategy
Length (CPL) <Strategies> Variety
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DSS Model — Part 1

Design Change Scenarios and Predicted System State

Performance Design - Model Updates
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SD Model — Part 2

Predicted Management State and Levers of Influence

GOALS

[ ]

1 (I 1

s [ ] s L]

Lt
B
Gaming Inemity Aogityin Princgle: [ ——— Supaty =8 VF1 Provess Memery
%4 0 [T] 1 L 1| ! (- ‘ ‘I: ‘
- 3 wch
i L Jaslla L ] s s L1 affs [ ]
€ Ot Job Traiing Effort Parying for VFI Rak Prooem Mamsiny Longration Proceus Masriny
— (- ‘I: ‘
3 | ] 8]l | | 7 5 | I qfls | ] 1
Leariog Effort Tealationa] Comtracting Effort Swrategic Manzgemen: Proces Mamriy Changs Menagement Proces Matarity
(= POLICY ‘D=" &E%ﬁgﬁ
LEVERS I S ADJUSTMENT 5 [—ML\M IMPROVEMENT
fr—
Knowledge Ease of Change Cumulative Implemented Changes Knowledge Gap
100 100 700 70
= & = )
g g : &
Z 3 SR = Z 33
e gz 30 2 350 = 3
= Z E Z
=l B
0 0 0
0 15 30 45 60 75 90 0 15 30 45 60 75 90 0 0 15 30 45 60 75 90
Time (month) Time (month) 0 15 30 . 45 60 75 90 Time (month)
Knowledge : testonl{janlive Ease of Change : teston1(janlive _ Time _(E_lonﬂl) Knowledge Gap : teston10janive
Knowledge : Baselinel Ease of Change : Baselinel :::::: j I:::::: gﬁgﬁ : F;::fml"i}_'m:“lwe Knowledge Gap : Baseline(
Knowledge : testonlljan Ease of Change : testonl(jan Cumulative Implemant c,r:—-:;a; : testonlOjan Knowledge Gap : testonlljan
Costs and Technology Committed Design Change Cost Incurred SPI Design Maturity
100 300 M 1 70
ol
2 5 £ 150M i g
g E
o o
a
0 0 0 0
0 15 30 45 60 75 90 0 15 30 45 60 75 90
e 13 30 . 43 g? Bo%0 0 15 30 45 60 75 90 Time (month) Time (month)
Costs and Tachnolosy Committad - tast I:-Il? _Emon ) . . ]_:‘me (month) SPI: testonl(janlive Design Maturity : testonl}janlive
Conts i Tochmlons, Commitess  Basdtnes gg Change Cost Jncurrad - eston] Ojenlive SPI: Baseline Design Maturity : Baseline0

Costz and Tachnolosy Committad : testonlOjan

Dezign Change Cost Incumed : testonl{jan

SPI: testonlljan

Design Maturity : testonljan

www.incose.org/symp2020




The Integrated PM-SE Model as @
a Feedback Control System /

Attribute
Goals
Desired
Model Curve
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Feed Forward . Actual
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Q1
Q2
3
4

5

Q10
Q11

How do you rate (Low 1 to Very High 5) the potential of the
Management Flight Simulator to:

Improve Communication and Collaboration?
Increase early Knowledge, Learning and provide Mental Models?
Proactively address risks and promote a Risk Management culture?
Promote learning and application of Systems Engineering and its models?
Provide different Perspectives for addressing Complexity?

Enhance Tradeoff Analysis and Optimize design change Decisions?
Increase Product Quality?

Improve Project Performance and foster Continuous Improvement?

m Address techno-socio-economic and cultural factors?

Represent real world systems, predict and analyze behavior?

Advance the field of Systems Engineering and Project Management
integration?

Rating
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Questions
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