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The Outline
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1. Concepts

2. Analysis Transforms
a.Power
b.Latency
c.Resource
d.Weight

3. Common Issues
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Concept: Model Organization Layers
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Management |

« CONOPS
+ States & Modes
+ Command signaling
and sequencing

o- S | - ] « Failure analysis

Digital Shadow Works Meta-Model[ "~ Artifact Generation
= S P
= SEE=e= ey
T Layer 1 (What Models) - Model Use Separation for PLE & System of Systems

Layer 2 (Content Relations) Define how content in model will fit together.

Layer 3 (Consistent Look & Feel)
Layer 4 Analysis tools that allow us to interact with and make better use of the model.
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Concept: Meta-model Building Blocks
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.....

Abstraction & Relations

.....

System Context Modelin =
A When building System of Y i ==

System models, understanding Logical Modeling e
abstraction levels is key. o Y/

A Rule for content linking from any =
model must be consistent.

caternctyous
DSW_Capability
IBemen

Design Modeling

Support for Analysis —y——
A Systgm Modeling provides _ ﬁigshgsjfen Requirements Functional
requirements V&V and analysis o Models Models
visibility. ases
A Logical Modeling enables rapid Logical = |
Electrical Reliability ~ -9~~~
assessment of prOpOSEd_ - Models Modelsy Structure Cost Models
components, SWAP, Rellablllt_y, Models
Cost, and reuse across a family
of Resource SYioer Chang_e
systems. Software Hardware v Security Analysis
: : . Models Models odels Models Models
A Physical Modeling enables rapid (FACE/HOST)

detailed understanding of
resources and system design.

Abstraction Layers, Content and Analysis are interlinked in a Domain of Discourse, a fit to purpose Meta-model.
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Analysis: Cyber-Physical Transforms Focus
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FVL Domain of Discourse Value Stream

Life Cycle Supported

Abstraction Level

Enabled Capability

Tools Integrated

Technique Enabled

Open Source / Standard

Metrics

Physics Based Simulation

Design & Sustainment
Mission

Mission Simulation, Physics Predictions

AFSIM, SyDECAR, Stars & Stripes,
DSW_Profile

Design of Experiment (DOE), Permutations
of Experiments, Design Values integrated
into Simulations

2" e
Jython

1. Reuse of differing aspects of a simulation
2. Mapping of design values to system
requirements to support verification thus,
building credibility into the simulation

3. Ability to evaluate system change i how
the change propagates, and impacts cost

Statistical & Al Enabled
Analysis

Cyber-Physical Analysis

Design & Sustainment Sustainment

Logical & Physical Logical/Physical

Cost Prediction, Intelligent
Optimization, Reliability

Architectural Analysis, Airworthiness,
MOSA Change prediction, Hazard &
Fault

OSATE2, DSW_Profile R, DSW_Profile

Resource Utilization,
Latency, SWAP, Bus Load, RMF, Fault

Pareto Optimization, Cost
Predictions, Estimate Variance

Tree, FHA Reductions, Statistical
Forecasting
=
OSATE2 £ | thon B

1. Reuse of differing aspects of a
simulation

2. Mapping of design values to system
requirements to support verification
thus, building credibility into the
simulation

3. Ability to evaluate system change i
how the change propagates, and
impacts cost

1. Uniform process for conducting
trades

2. Streamlines trade study review
and approval

3. Provides a standard set of
evaluation criteria to select from
4. Provides a persistent
environment where trades are
easily revisited

Governance & Product Line Model
Configuration Management Integration

A

Requirement Based V&V

A

Component Import/Extraction

DSW_Profile, FAF 4.0 DSW_Profile, FAF 4.0

Integrated Models, ATAM
Change Assessment, V&V

FGE= Open,
Voo s ) N

HarDware OPEM SYSTEMS TECHNOLOGIES
1.Correspondence rules to
enforce relations between
elements within an
architecture description or
between elements in differing
architecture descriptions

2. Realtime correspondence
rule enforcement with user
notification

3. Direct contract deliverable
alignment with customer.
Controlled transparency

Digital Backbone, FAF

1. ASoT-driven Product Line
Engineering

2. Resource Consolidation

3. Product Line Visibility

4. Modularized Design Reuse

.
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Object Constraint Language (OCL) For Package And

Element Relations
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DSW_System _Use_Case | RS DSW_System_Function
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. DSW_System -— DSW_Logical_Data
E-CalLogical_Elements ™ —J [Bement] R [Bement]
-[7] Data_Connection_Types estereaiypes ! ”
DSW_Operational_Performer |
L1 Logical_Bus [Bement] astereolypes =
— stereoly pen
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ogical_Data wstereatypes e
. r DSW_Operational_Role '
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esources - = DSW_Quality_of_Service_Palicy
b R - —— DSW_ Lﬂ‘:;:l";:]m ponent
(== 1]
[ Subsystem_Group e
L= Subsystems
stereotype:
[ System_Nodes i
[ Systems L [Bement) i
) —>collect (oclAsType (Element) ) ->asSet ()

=] tlLoglcaLMode\stiagrams [ sunion( (
-[] Freedom_570_Subsystem_Data_Connectio - 5

[ Freedom570_Electrical (

Ij—_l Freedom570_Logical_Decompositions Pp.oclIsTypeOf (Digital Shadow Works Profile::System Form::Logical::DSW Logical Component)

[ Interface_Allocation_Matrix and not (p.oclTskindof| . _ - — - -

[ Logical_Subsystem_FElectrical_Connections and not (p.oclIsKindOf
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i 7] SV-4_System_Functionality_Description

B[] 30. Process View

B[] 40. Development View

B} £ 50. Physical View

B Glossary

B Legends

Element::allInstances () ->select(p |

:allInstances () —>select(c| c.oclIsKindOf(Digital Shadow Works Profile::System Form::Logical::DSW_Logical Component)
and not (c.oclIsKindOf (AADL SEI Profile::AADL SEI Example Element)) —Rer
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Package::allInstances( -
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not (p.oclIsTypeOf or (a.type.oclIsTypeOf (Digital Shadow Works Profile::System Form::Logical::DSW_Logical Bus))
. Vali i - - —
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not m. DclIsTypeOf( )

[} Invalid_Logical_Component_Relations
8l Invalid_Subsystem_Relations

.-l Invalid_System_Relations

-] Power_Analysis

B-F1 Weiaht Analvsis

)

GLOBAL PR
NT oP

UCT DA GPDIS_2022.ppt | 6
ER ABILIT
S UM M | Approved for Public Release; NGI38;©2022 Northrop Grumman Systems Corporation




Analytically Equivalent Logical & Design Models
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Additional details produce more detailed AADL analysis but use the same underlying values.
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