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プレゼンテーションのノート
分析用モデル・分析結果の記述法
エクセル＋パワーポイント
専用ツール
その他モデリングツール
課題
記述の作業量が多い
分析結果と開発成果物の同期

Step1,2の分析方法
人手
ジョン・トーマス論文の形式化と自動化
他解析ツール(動作するモデル)の利用
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The other columns contain the conditions under which that control action can lead to a hazard along with the hazard that it can cause (for traceability). 
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Finally, we draw on elements of the STPA by Leveson [Leveson 2012] to systematically identify�scenarios leading to contributing hazards from a safety perspective so they can be eliminated or�managed. She uses a feedback loop, shown in Figure 6, as a primary pattern. 
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Model-Based Engineering with AADL

AADL is both a textual and graphical language with component-based modeling concepts specifically designed to represent embedded software systems. (pp.11)

AADL provides processor, memory, and bus components to represent computer platform architectures in terms of hardware, and the virtual processor and virtual bus components to represent virtual machines, partitions, virtual channels, and protocols as runtime system abstractions.(pp.11)

AADL is extensible to support annotation of models with user-defined and analysis-specific properties and with specialized annex sublanguages. … The Error Model Annex standard for AADL [EAnnex] extends the core AADL to specify fault behavior and error propagation to address reliability aspects of the system architecture. (pp.11)


What is the AADL (SAE AS-5506A Std)? (SAE AADL V2: An　Overview(2010))
A formal modeling language for describing software and hardware system architecture
Based on the component-connector paradigm
Key Elements:
Core AADL language standard (V2-Jan,2009, V1-Nov 2004)
Textual & graphical, precise semantics, extensile
AADL Meta model & XMI/XML standard
Model interchange & tool interoperability
Annexes Error Model Annex as standardized extension
Error Model Annex addresses fault/reliability modeling, hazard analysis
UML 2.0 profile for AADL
Transition path for UML practitioner community via MARTE


Component-Based Representation (SAE AADL V2: An　Overview(2010))
Specifies a well-formed interface
Component type allow for multiple implementations with extensions
All external interaction points defined as features
Data and event flows through component, across multiple components
Properties to specify component characteristics
Components organized into system hierarchy
Component interaction declarations must follow system hierarchy
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AADL Error Model Scope and Purpose (An Overview of the AADL Error Model Annex (2011))
System safety process uses many individual methods and analyses, e.g.
hazard analysis
failure modes and effects analysis
fault trees
Markov processes
Related analyses are also useful for other purposes, e.g.
maintainability
availability
integrity
Goal: a general facility for modeling fault/error/failure behaviors that can be used for several modeling and analysis activities.

Approach for Error Model Annex Revision (An Overview of the AADL Error Model Annex (2011))
Utilize core AADL property sublanguage 
Define hierarchy of error types (Ontology) 
Focus on fault propagation
External fault interaction with other components 
Focus on fault behavior inside component
How the component deals with its internal faults & incoming propagations 
Focus on component hierarchy
System fault behavior in terms of subsystem fault behaviors 
Focus on interaction between fault management specification & management implementation 
Detection (heart beat, output monitoring) 
Containment (space partition, time partition) 
Restoration action: Recovery/repair behavior (replacement, extrapolation) 
Isolation higher level symptom decomposed into lower level causes 
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An STPA Primer Version 1, August 2013 (updated June 2015)
Step2-2: Note that the results here will include the traditional failure analysis (e.g., FTA, HAZOP, FMECA) results
STPAのキモ：Care should be taken here to not turn this step into a form of FMEA by simply looking at each of the “labels in Figure 2.14” in Figure 1 and seeing whether they lead to the hazard. 
The goal is not to find just failures or inadequate operation of individual components in the control loop, but to find scenarios and combinations of problems that could lead to unsafe control. 
The process should be to start with the unsafe control actions and determine how they could occur as well as how actions required for safety might not be executed correctly. Often software or human errors will occur due to an incorrect process model, so one place to start here is to consider why the process model might be incorrect.
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Finally, we draw on elements of the STPA by Leveson [Leveson 2012] to systematically identify�scenarios leading to contributing hazards from a safety perspective so they can be eliminated or�managed. She uses a feedback loop, shown in Figure 6, as a primary pattern. 
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CF候補はUCAの潜在的原因か？＝CF候補はUCA(伝搬受け側のincoming propagation）へ至るか？
UCA候補はUCAか？＝UCA候補はハザード（どんなAADLモデル要素になるかは未定）へ至るか？・引き起こすか？
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STPAで指摘できる(ハザード)要因�* 新規：複合要因や故障無しで引き起こされる要因�* 従来：単一・複数の故障が引き起こす要因
An STPA Primer Version 1, August 2013 (updated June 2015)
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