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OMG Safety and Reliability working group

Main contributors:

– Ford Motor Company

– Dassault Systemes / CATIA No Magic

– GfSE e.V. (the German chapter for systems engineering

– The Aerospace Corporation

– Japan’s National Institute of Advanced Industrial Science and Technology

– NASA Jet Propulsion Laboratory

– France’s Alternative Energies and Atomic Energy Commission (CEA)

– Plus comments from many others users
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RAAML‘s method support
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GSN

• GSN (Goal Structured 

Notation) is a argumentation 

notation:

– used to graphically present 

the proof that that a goal is 

fulfilled

– can be used to argue a 

system’s safety case.
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FTA

• FTA (Fault Tree Analysis) is a top-

down methodology designed:

– to identify the contributing events to 

an undesired event across a whole 

system,

– to identify how those events 

combine to enable the undesired 

event, and

– to identify combinations of 

contributing events for design of 

preventative actions.
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FMEA

• FMEA (Failure Mode and Effect Analysis) 

is a bottom-up (or can performed 

functionally for top-down) methodology 

designed:

– to identify potential failure modes for a 

product, part or process, 

– to assess the risk associated with those 

failure modes, 

– to rank the issues in terms of 

importance, and 

– to identify and carry out corrective 

actions to address the most  serious 

concerns.
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STPA
• STPA (Systems-Theoretic Process Analysis) is a systems and controls 

theory based exploratory methodology designed:
– to identify system losses to avoid and the contributing hazards

– to identify control actions which could lead to a hazard and their causes

– to identify constraints (requirements) on the system to prevent or mitigate hazards

– can be applied to cyber-physical systems
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Example domain ISO 26262

• ISO 26262 (Functional Safety) is 

an automotive process specific 

functional safety standard:

– Provides an automotive safety 

lifecycle 

– Defines a risk-based approach to 

determine Automotive Safety 

Integrity Levels
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RAAML FTA - key concepts
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Library of events

www.incose.org/symp2021 16



FTA analysis profile
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Modeling an event
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Modeling a gate
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Decomposing a fault tree
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Example - Top-Level event Loss of aircraft
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Fault tree with top-level of WBS
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MBSA - FTA
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Combining FMEA and FTA
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