
SysML V2 MBSE/MBSA: Why the SysML v2
Metamodel Must Span through the Entire Safety

and Development Process in Aviation
SysML v2's real value is not a better isolated safety model, it is a single semantic structure that

connects every safety assessment, every architectural decision, and every verification activity across
the full development lifecycle.

Many organizations still run safety and development as adjacent
processes instead of connected systems. The result is: safety
artifacts live in one place, system architecture in another, and
derived safety requirements in a third. This causes discrepancies in
the implementation and verification evidence that are expensive to
resolve and can cause delays to the program.

Using SysML v2 with a well designed metamodel directly addresses
these inconsistencies. When safety analysis objects, architectural
decisions, derived requirements, and verification evidence are
defined within one shared semantic structure, changes propagate
consistently, gaps become visible, and the full ARP4754B and
ARP4761A process becomes more traceable, more scalable, and
easier to control.

WHY SYSML V2 METAMODEL MATTERS?

End-to-end
Full traceability from
aircraft functions, items,
and derived
requirements to verified
implementation

Multi-level
Support aircraft, system,
and item-level safety
decisions

Reusable
Define the metamodel
once and apply it across
programmes, variants,
and certification
campaigns

Auditable
Turn safety analysis into
clear, concise, and
generated reports



1) The Opportunity: Adopting MBSE and MBSA across the Full Development and Safety Lifecycle
ARP4754B explicitly highlights that the aircraft safety assessments are not standalone, but interact continuously with aircraft function
development, architecture definition, requirement allocation, implementation, and integration and verification.

FIGURE 1 · SAFETY ASSESSMENT PROCESS INTERACTION WITH A TYPICAL DEVELOPMENT PROCESS (BASED ON ARP 4754B)
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Development Processes Safety Assessment Process

The safety assessment process (AFHA through ASA) runs in parallel with the development process. Each safety analysis both receives inputs from and provides
outputs back to its corresponding development activity. A SysML v2 metamodel can encode every one of these typed, bidirectional relationships in a single
shared semantic structure.

2) How the metamodel helps development and safety teams work together
The bigger value of the metamodel is not only better safety modeling. It gives development and safety teams one connected way to relate
requirements, architecture, implementation, verification, and safety evidence. That reduces manual reconciliation, makes change impact
easier to understand, and helps different stakeholders work from the same program picture.

When teams work in separate
artifacts

When teams work from one
connected model

Safety, engineering, and verification
information lives in separate
documents, spreadsheets, and
reviews

The information is connected in one
structure, so teams can trace
decisions across disciplines more
easily

Derived safety requirements are
handed over manually and can drift
from the latest development
baseline

Derived requirements stay linked to
the design baseline, making
updates and allocation more
consistent

When architecture changes, teams
spend time figuring out what else is
affected

Change impact can be seen faster
across hazards, functions,
requirements, and verification
activities

WHAT THIS MEANS FOR THE WIDER PROGRAM
Development and safety teams stay aligned around the same
program baseline.
Leaders get earlier visibility into change impact, readiness, and
program risk.
Engineering teams spend less effort reconciling disconnected
artifacts and more effort solving problems.
Reviews become clearer because assumptions, links, and
decisions are visible in one place.
The approach can be extended over time to additional analyses
such as FTA, FMEA, PRA, common cause, and zonal analysis.
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3) The MBSE/MBSA Integrated Workflow: From ARP4754B Model Definition to ARP4761A Safety
Assessment
A SysML v2 metamodel connects the development framework (ARP4754B) with the safety assessment framework (ARP4761A) in one unified
model. This means safety analysis, architectural decisions, and verification evidence all share a common structure, enabling traceable reports
and certification evidence to be generated directly from the model.

FIGURE 2 . MBSE/MBSA INTEGRATED WORKFLOW ALIGNED WITH ARP4754B AND ARP4761A

SysML V2 MBSE FRAMEWORK
tailored to ARP4754B
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Safety Metamodel (SysML v2)
tailored to ARP4761A

SysML v2 textual metamodel

package SafetyExtension {

attribute def SystemFunction;

part def Aircraft {

// AFHA -> PASA linkage

part functions : SystemFunction[*];

ref safety : AFHA;

}

// Allocation bridge

allocation def FunctionToItem;

// SysML v2 native linkage

}
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The ARP4754B MBSE framework is used for describing complex system and maintaining traceability across lifecycle and it is fed to the
Safety metamodel in which the implementation should be designed to fit the safety process and analysis as prescribed in ARP4761A thus
creating a complete workflow using SysML V2.

4) What executives and engineering teams gain from the metamodel
Once the metamodel spans the full safety and development lifecycle, it stops being a standalone model artifact and becomes a program asset.
Beyond traceability and consistency, it enables automated change impact analysis across safety and development baselines, reduces the
manual effort of reconciling disconnected documents during audits, and provides real-time visibility into certification readiness at every stage of
the V-cycle.

KEY TAKEAWAYS

A SysML v2 metamodel can unify AFHA, PASA, SFHA, PSSA, SSA, ASA, requirements,
architecture, implementation, and verification in one semantic framework.

That broader model improves traceability, change impact analysis, requirement derivation,
and certification readiness across the lifecycle.

The biggest payoff is organizational: fewer disconnected artifacts, fewer manual
reconciliations, and better cross-functional decision-making.

The broader story is stronger: one metamodel for the
whole engineering and safety thread
If you want SysML v2 to matter at program level, the target should not be a
better isolated FHA model. The target should be a shared metamodel that
ties safety assessment to architecture, requirement allocation,
implementation, and verification across the V-cycle.

Ready to see the full picture?
Contact us to see how a SysML v2 metamodel can connect
the complete safety assessment process with the
development V-cycle. From AFHA to SSA and from concept to
verification.
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