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 Affordability overview

« Cost models to support affordability trades
* Tradespace examples

» Conclusions
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Affordability NG
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 Why
— Government mandates
— Business value

* What

— New systems

— New capabilities

— System of systems
 How

— Analysis of options

— Value-based decisions

— Total ownership costs

A
v &

LI

et



Affordability Tradespace = N@*
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Tradespace:

Technical

Capability Schedule Flexibility Debt

Desired balance:

Capability Schedule Flexibility

Typical results:

Technical

Capability Schedule Flexibility
Debt
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Affordability Analysis with

INCO

Osium

Cost Models
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Dates indicate the time that Legend:

the first paper was published
for the model.

Model has been calibrated with historical project data
Model is derived from calibrated model
Model has been calibrated with expert (Delphi) data
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Cost Model Parameters Reflect £
Tradespace Decisions et

e/
Documentation [T 0 e ) 1 64 @
# and diversity of installationsfplatforms 1.87 @

Tool support

Multisite coordination

Migration Complexity

# of recursive levels in the design
Process capability

Personnel experiencelcontinuity
Stakeholder team cohesion

Personnelfteam capability

Architecture Understanding

Technology Risk

Level of Service Requirements

2.98
312

Requirements Understanding [

0.50 1.00 1.50 2.00 2.50 3.00 3.5
Effort Multiplier Ratio (EMR)
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Cost Model Parameters Reflect =

Tradespace DecCiISIioNS (ontinuesy 2z

Software Development Productivity Range
Personnel/team capability 3.53
2.38
Time constraint 1.63
1.54
Multi-site development 12525
1.
Personnel continuity 1.51
1.51
Use of software tools 1.50
1.49
Storage constraint 1.46
1.43
Language & tools experience %2%
Data base size 1.42
1.40
Architecture & risk resolution 11.3?39
Developed for reuse 1.31
1.29
Development flexibility l l l 1.26 1 l I .
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
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Example Framework: =
m‘lwsium

Affordability Opportunity Tree  msn

— Staffing, Incentivizing, Teambuilding
Facilities, Support Services
(Expedite, Minimize Tech Debt) L Kaizen (continuous improvement)

Get the Best from People

Make Tasks More Efficient Tools and Automation o
Work and Oversight Streamlining

(Expedite) —— Collaboration Technology
. . —— Lean and Agile Methods
i Eliminate Tasks
f‘ffordab'htyt - Task Automation
amnzr_?;e(jrre‘(e)?fss (Expedite) —— Model-Based Product Generation
[ Early Risk and Defect Elimination

Eliminate Scrap, Rework —— Evidence-Based Decision Gates
(Expedite, Minimize Tech Debt) — Modularity Around Sources of Change

— Incremental, Evolutionary Development
—— Value-Based, Agile Process Maturity

—— Risk-Based Prototyping
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Example Framework:

INCO

AffOrdablllty Opportunity Tree (conz‘inued)":mTPA

Osium

June 24-27, 2013

Affordability
Improvements

and Tradeoffs

Simplify Products (KISS) —— Risk-Based Prototyping

(Expedite) | Value-Based Capability Prioritization
— Satisficing vs. Optimizing Performance

Reuse Components —— Domain Engineering and Architecture

(Expedite) —— Composable Components,Services, COTS
—— Legacy System Repurposing

Reduce Operations, Support Costs —— Automate Operations Elements

(Minimize Tech Debt) —— Design for Maintainability, Evolvability

. — Streamline Supply Chain
Value- and Architecture-Based —— Anticipate, Prepare for Change
Tradeoffs and Balancing

(Longer-term investment with min Tech Debt)
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Example: Architecture Strategy Options 'W

‘

« High module cohesion/low module coupling

« Service-oriented architecture

« Autonomous adaptive systems

* Modularization around sources of change

* Multi-layered architecture

« Many built-in options, entry points

« User configurability/programmability

« Spare/expandable capacity

* Product line architecture/reusable components

Philadelphia, PA
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Each has
synergies and
conflicts with
respect to
flexibility and
affordability
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Affordability Tradespace Revisited
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Tradespace:

Technical

Capability Schedule Flexibility

Debt

Desiredbalanee——————__——__
<

Near Term Capability Schedule Flexibility for the Future fech ’

Debt

Typical results:

Capability Schedule Flexibility Technical
Debt
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Summary of Affordability Research to Date @E
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« Affordability considerations

— Include development of e Candidate models and tools
* New systems .
. Existing systems to support affordability
» Systems of systems trades
— Start with balancing capabilities
and their performance - “How much is enough”

characteristics

— Continue with investments in
foundations and architecture
« Manufacturability
« Maintainability
* Future options and opportunities
» Total cost of ownership
considerations

— Plan for the retirement of aging,
fragile systems that are difficult

to maintain
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Summary of Affordability Research to Date @E
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« Affordability considerations

— Include development of e Candidate models and tools
* New systems re
. Existiné systems to support affordability
+ Systems of systems trades

— Start with balancing capabilities
and their performance
characteristics

— Continue with investments in
foundations and architecture

° Manufacturability 250.00%

« Maintainability

* Future options and opportunities

» Total cost of ownership 150.00%
considerations

— Plan for the retirement of aging,
fragile systems that are difficult
to maintain 0.00%

— Total cost of ownership

200.00% ~5% Architecture Investment ~

~5% Architecture Investment

100.00%

~25% Architecture Investment

50.00% -

Cyclel Cycle2 Cycle3 Cycle4 Cycle5

——Project A ——ProjectB ——ProjectC
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Summary of Affordability Research to Date @E
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« Affordability considerations

— Include development of * Candidate models and tools

. New systems to support affordability
» Existing systems d
- Systems of systems trades

— Start with balancing capabilities
and their performance

characteristics
— Continue with investments in
foundations and architecture — System of systems
* Manufacturability engineering investments

« Maintainability
* FUture Optl(.)fns and Op.portunltles Relative (c::ost EfICo:z::)orat:elfan:l :cksnowledged SoSE
. apabilit ects Half of the Systems
Ig;asllgg?;t?or?svvnerShlp System Volat:)lity = 1yoo Reqgs and SoS Capyability= 25 Reqs
— Plan for the retirement of aging, o
fragile systems that are difficult |
to maintain

200.00

== OSF 5%
=8 OSF 10%
== OSF 15%
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0.00

-100.00
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 Affordability tradespace focus
— Value-based capability assessments
— Incorporation of flexibility
— Minimization of technical debt

« Parametric cost models critical to analysis of options
— Alternative solutions
— Future options

« Early investments in flexible architectures enhance
— EXxpedited engineering
— Flexibility for future options

— Affordability over the life of the system and associated
systems of systems
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Survey

Please take the time to rate this presentation
by submitting the web survey found at:

www.incose.org/symp2013/survey
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