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The Outline

1.Initial Analysis Focus & Concepts
2.Examples of Transforms

a.Power
b.Latency
c.Resource
d.Weight

3. Common Issues
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Analysis Focus
FVL Domain of Discourse Value Stream

Physics Based Simulation Cyber-Physical Analysis Statistical & AI Enabled Analysis Governance & Configuration 
Management

Product Line Model Integration 

Life Cycle Supported Design & Sustainment Design & Sustainment Sustainment All All

Abstraction Level Mission Logical & Physical Logical/Physical All All

Enabled Capability Mission Simulation, Physics Predictions Architectural Analysis, Airworthiness, 
MOSA Change prediction, Hazard & 
Fault

Cost Prediction, Intelligent 
Optimization, Reliability

Requirement Based V&V Component Import/Extraction

Tools Integrated AFSIM, SyDECAR, Stars & Stripes, 
DSW_Profile

OSATE2, DSW_Profile R, DSW_Profile DSW_Profile, FAF 4.0 DSW_Profile, FAF 4.0

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

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

Pareto Optimization, Cost 
Predictions, Estimate Variance 
Reductions, Statistical Forecasting

Integrated Models, ATAM 
Change Assessment, V&V

Digital Backbone, FAF

Open Source / Standard

Metrics 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 – how 
the change propagates, and impacts cost 

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 –
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

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

1. ASoT-driven Product Line 
Engineering
2. Resource Consolidation
3. Product Line Visibility
4. Modularized Design Reuse
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Building Blocks

Resource 
Models

Cyber 
Security 
Models

Change 
Analysis 
Models 
(FACE/HOST)

Electrical 
Models

Reliability 
Models

Logical 
Structure 
Models

Cost Models

AFSIM Mission 
Models & Use 

Cases

Requirements 
Models

Functional 
Models

System Context Modeling

Logical Modeling

Design Modeling

Software 
Models

Hardware 
Models

• Mission Effectiveness
• System modeling enables AFSIM 

mission models to assess 
capabilities.

• Logical modeling provides the 
behaviors and properties for mission 
modeling.

• Physical modeling  captures 
implementation level detail values.

• MOSA Change Management
• System Modeling provides 

requirements V&V and analysis 
visibility.

• Logical Modeling enables rapid 
assessment of proposed 
components, SWAP, Reliability,
Cost, and reuse across a family of 
systems.

• Physical Modeling enables rapid
detailed understanding of
resources and system design.

Abstraction Layers, Content and Analysis are all interlinked in a Domain of Discourse, a fit to purpose 
Meta-Model.4



Object Constraint Language (OCL) for Package and Element Relations

Enforces the Domain of Discourse as well as the structure of the model in real-time or as validation rules.
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Analytically Equivalent Logical & Design Models

Additional details produce more detailed AADL analysis but use the same underlying values.6



Logical Power Analysis Example

Important to Validate the SysML before the transform into AADL where errors can be difficult to debug.

1. Begin with AADL tagged content (SysML).
2. Validate SysML before transform (OCL).
3. Execute Transform to AADL (CAMET).
4. Run analysis (OSATE2).
5. Read Analysis into model.
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Logical Latency Analysis Example

Latency flows across multiple levels of abstraction.

• Latency Analysis Requires both the connections 
and the underlying sequence to be modeled.

• The IBD communication can contain more internal 
wiring at different levels of abstraction.

• Sequences Contain as Source, N Flow diagrams and 
a Skink Sequence Diagram.

• Sequence Lifelines can reference other Sequence 
Diagrams to handle abstraction levels.
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Logical Resource Analysis Example

Communication Ports are allocated to Data Buses and Software to Processors and Memory.

Resource Analysis primarily deals with the allocation of 
software to hardware and the resources necessary to 
successfully host that software. 
It also deal with the throughput associated with a bus for 
bus loading analysis.
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Logical Weight Analysis Example

Weight analysis can be done at multiple levels, all rolling up.

• Weight Limits are assigned 
to System and Device Block.

• If a weigh limit is specified it 
will use the cumulative 
weight of all internal blocks.

• Analysis also indicates 
where slack is and if no 
weight was entered for a 
block (System or Device).

• Each element in the 
decomposition chain can 
have a limit and its own 
weight.
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Round Trip Results back to Requirement

Analysis and Analysis Results are Tied into the Domain of Discourse

• Analysis is 
imported back into 
the model.

• Simple macros to 
import and then 
create appropriate 
elements in the 
domain of 
discourse.

• Results are 
populated in the 
general RTM table.
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Issue: A block for all 500 data values or duplicate 500 blocks?

• Take from the example 
provided to the right. We can 
see that the example uses 
the block name for the value 
while other 
“routePlanLatency” allow for 
the entry into the tagged 
value directly.

• To be enable automation and 
simplicity of rule checking 
these need to be consistent.

• Neither duplicate blocks 
named 500 or pointing all 
analysis at this one 500 block 
are appropriate, hence the 
tagged value approach is 
preferred.
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Issue Resolution:  AADL_SEI_Profile, CAMET & Python
• CAMET will parse any 

stereotypes beginning 
with AADL_, base AADL 
profile inherited to 
AADL_SEI types that 
allow tagged value entry 
(In most recent version of CAMET 
this profile is now provided)

• Output will have fields 
and brackets such as 
shown here.

• Post CAMET transform 
add in of a python 
scripts to remove extra 
characters.

Initial CAMET output

POST Python
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Issue: What to do when failures in the AADL analysis or transform 
occur?
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Use OCL to ensure the data in SysML is valid and complete, know your transform and analysis will work.

As Errors were encountered in 
CAMET or OSATE, OCL Rules 
were constructed to ensure 
SysML had needed data / 
elements. In this example the 
rule to ensure port directions 
are set correctly is examined.

NOTE: Directions must be out from supply in on 
bus and out the in at the consumer. If incorrect for 
any of the ports in any block OSATE will throw an 
error when analysis is run.



Issue Resolution: OCL as a search tool

Queries build on one another to add context and identify elements that result in broken AADL generation.

The OCL Query on the right when used in the smart 
package can identify ports from the previous 
diagram with the incorrect value type. The context is 
important and relies on a clear understanding of the 
Domain of Discourse as well as the SysML/UML 
relations.
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Extending concepts to other types of analysis

• Different types of Analysis need data 
defined differently, this can be 
represented and extended as more 
types of analysis are required.

• The Domain of Discourse of extended 
to incorporate both the format of 
required data but also its location to 
elements.

• These relations are encoded into OCL, enabling automated enforcement that guarantees logical 
element without a mass would be flagged. This prevents data errors when exporting to an underlying 
analysis engine (R, AFSIM or AADL)

Logical Mass Analysis Example

All Analysis Algorithms require data and data structures. 
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