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What are the Impacts of Model Adoption

on the wide array of Stakeholders?
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Today: Customers need continuous
Integration of capabilities spanning wic

range of mission and system domain

Next Generation Air Transportation System (NoxtGon)

. Arcraft Tragectory
Based Operations

@

| L yamoniasmtam

Super Donsity
Operations

Loual Suate 2,

»
N~ .
—— -
- -— - -
. - Qs e - e
- - -

Layerog
Adaptive Security

X
h ¢

Alrport S

Performance Based
Services

ervices

// Fend Mansgement
Information Services

('- —— Net Centnic Environment

|

Pown
and Timing

on, Navigaoon,

Weather Assimilated
INfo Dwectson-Mahing

T i 3

Policy & Reguletions

EQquivelient
Wizsuni Qpecations.
e

et st ———
nformaton Access




Future Vision:

Managing complexity in all dimensio
through Systems of System Engineer!

An Integrated Framework for NextGen Operations

Cross-Cutting
Factors

- Environmental
- Safety

e Information
Security

- Economic
 International

- Regulation

| FAA (USG)

I:l Local entities

cpR-TERS :
- »"'M
——s I E— |

_ am— e
- j
,__-;:;"\',“\
l —

e pm-vER [ | ]
-“’oﬂ/
= +

,._—-\—;;;\‘,‘8-—.

AP

Aircraft

Airspace

ATC

Airports

Enablers

- People

» Procedures

- Technology

- Data/Information
- Policy



How do we get there (one strategy)?
Engineer Resilient Systems:

Architecting to rapidly adapt to
user needs In uncertain futures

[ Maximizing flexibility and innovation for uncertain futures: keeping more options open ]
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Systems of
systems are
emerging in
many domains
enabling
unimagined
complexity




We must produce systems of the
same complexity as hardware with
similar costs and schedules
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AuUugust | dWGrowth of Sattware:

Order of Magnitude Every 10 Years

In The Beginning
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Complexity Results In

Diseconomy of Scale In Software
often Impacting size, scope and cost estimat
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Optimal Architecting Matters:

seguential path of least resistance often leads
delivery of poorly performing systems
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Functional analysis acroSeSs required to

understand tradeoff of capabilities (CONOPS
and impact analysis

Area of weakness (opportunity) in Modeling/Tooling
e

Business/Enterprise
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Architecting Is required for
asynchronous integration and test
across multiplésoSayers

Subsystems
(Infrastructure)




Transitioning Into operations must accommaode

users with mixed operational capabilities anc
maintain trusted system properties

— Airspace
2 ). Redesign
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Model Driven Engineering will
revolutionize concurrent engineering

Programming? ]
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MDE approaches and tools

must address gaps
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Fromtraditional SEE ModelBased SB

standard, structured, rigorous, & linked

IEEE 1220 SE Process
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Many tools support a typical

SvsML usage scenario

(Build me to see
how it works)
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Structural views should include syste

domain, context, and interfaces
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Model topology often mirrors

architecture of system
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Establish common package element

organize and structure model
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For continuous integration and test, we

must be able taunderstand albf the

interfaces and allocated requirements
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Models depict interfaces and derivec

requirements allocated to SW & HW

Entire: Madel Yiews <
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Behavioral views provide inputs for

continuous integration and test
planning and execution

. o
+ .-...‘.-" T
| re i
+— (I
- _
' - e 5= -
l' Use Case Model . Interaction
I N State Diagram
I N
t _'_.p-'_'-\-q:__ g

=l

. I_.=~. | : | :
i | : ! : .
Activity Diagram Scenario “llities”
Sequence Diagram Fault Tree




Architect for testability to support

automation and leverage
simulation and legacy data

ibd [block] ‘-«“ehicleManagementJ
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We must engage
stakeholders |
new ways to adap
faster and to
determine whatHm
works, what
R2SayQu3
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A keyfocus Is =
on developinc==¢t]
the CONOPS fc._
capabilities that_— k.
need rapidTEms
deployment =%
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Operational views are critical as they
represent how the system Is to be use




CONOPS: Then and Now
We have not progressed farno meaning behind

graphics, no human roles represented, takes too lo
and customer often not involved

First Airborne Early Warning CONOPS from any current Naval
System to defend against aircraft program
(1945)
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