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What is a SysML Profile?

• A way of customizing SysML to enhance its use in a specific domain

• Benefits

– Integration of domain specific information into an architecture model

– Retrieval of domain specific information (analyses, reports) automatically and on demand

– Enables cross-cutting concerns such as safety, reliability, security, supportability to be 
addressed throughout the MBSE design process rather than as an afterthought

• Components

– Meta-Models

– Stereotypes, Tags, and Relationships

– Constraints

– Preconfigured Views

– Model Exports



What is MIL STD 882E?

• Provides a standard, generic method for the identification, 

classification, and mitigation of hazards.

• Identifies the U.S. Department of Defense (DoD) approach 

for identifying hazards and assessing and risks in the 

development, test, production, use, and disposal of defense 

systems.

• Required for DoD acquisitions (DoD Instruction DI 5000.02 

par. 16; “The Program manager will use the methodology in 

MIL STD 882E”)
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What does the profile for MIL STD 882E do in 

an MBSE development?

Provides data definitions 

for hazard identification

Supports safety risk 

assessment and 

documentation and 

integration with 

programmatic risk

Provides data definitions, 

queries, and output 

formats for mitigation 

measures

Enables status monitoring 

of mitigation actions

Generates documentation 

of hazard identification 

and risk and mitigation

Generates SSHAR, 

SHAR, and risk matrices

Animated

Source: MIL-STD-882E Fig. 1



Simple Meta-Model for a Local Area Network 

(LAN)

• Meta-Models describe the 

relationships between profile 

concepts

• A profile begins with a concept, 

translated into the modeling 

language and refined

– For example, define the 

concepts for a local area 

computer network (LAN)



Stereotypes for  the LAN Meta-Model

Using the LAN meta-model, we define a 

simple profile that consists of 3 stereotypes

Animated



Applying the LAN Stereotypes

When the three stereotypes 

are applied to a standard 

SysML block, the block 

“becomes” a network node 

inheriting the “tags”



System Safety Profile Meta-Model

Task 200 analyses 

Hazard element

Hazard tracking and 

mitigation

Animated



Tables produced from Queries into  Profile
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Implemented using generic table capability of Cameo Systems Modeler



Profile Dependency (traceability matrices)
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Matrix Name Elements Description

System Hazard Trace System Safety Hazard

System Design Elements

Traces hazards to their associated system design elements

Derived Hazards System Safety Hazard Traces hazards derived from others through the analyses

Hazards to Risks System Safety Hazard

System Safety Risk

Traces hazards to their corresponding risk

Risks to Mitigations System Safety Risk

System Safety Mitigation

Traces risks to their corresponding mitigations

Mitigations to Measures System Safety Mitigation

Mitigation Measure

Traces mitigations to their corresponding mitigation 

measures

Mitigations to Hazards 

(implied)

System Safety Mitigation

System Safety Hazard

Implied trace from mitigations to hazards by navigating 

through the intermediary risk element

Hazard Analysis 

Assignment

System Safety Hazard

System Safety Hazard Analysis

Traces hazards to analysis activities

Safety Effort Trace System Safety Effort

System Design Elements

Traces system design elements to system-level safety 

analysis efforts

Personnel Resource 

Allocation

System Safety Organization

System Safety Personnel

Any assignable model element

Provides traces from annotated personnel or organization 

representations to appropriate model elements, including 

assigning analysts, risk managers, and risk authorities

Additional Matrices Any connected model elements Additional matrices may be created as needed



Model Exports:  Risk Matrix
System Safety Risk Matrix (template)

• Risk level summary lists the number of hazards in each risk level

• First number counts hazards in each risk category

• Second number counts the hazards planned for this category after all 
mitigations

Risk Burndown (export with data)

• Shows planned risk reduction based on Risk, Mitigation strategy, 
mitigation measures, and mitigation action profile model elements

• Shows actuals based on dates in mitigation measure and mitigation 
action profile model elements

– Model templates were created within the profile 

– Templates can automatically export data to Microsoft Office (and Open 
Office osd) files 

– Implemented using “Report” and Velocity Template Language (VTL) 
capabilities of Cameo Systems Modeler



Model Exports: Template for MIL STD 882E System/Subsystem 

Hazard Analysis Report (SSHAR)* Template
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• Template combines information from 

hazards, system descriptions, mitigation 

status, safety and personnel.

• Exported as a Microsoft Word document

Implemented using “Report” and Velocity Template Language (VTL) 

capabilities of Cameo Systems Modeler

*DI-SAFT-80101C



Demonstration
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Summary and Conclusions

• A profile was created to tailor SysML for a program that combines system safety domain-
specific needs with the system design model

• Benefits of using SysML profiles for this  program include:

– Combining program- and domain-specific information with the system design model

• Safety data can be entered directly into the primary architecture model

– Allocation and tracking of requirements safety conformance

• Allows data to be retrieved into views and reports

– Enabling communication between system modelers and system safety domain experts

– Presenting up-to-date status information on system safety 

– Generating domain artifacts and other reports with a few clicks
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