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OMG
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Typographical Conventions
The type styles shown below are used in this document to distinguish programming statements from ordinary English. However, these conventions are not used in tables or section headings where no distinction is necessary.
Times/Times New Roman - 10 pt.: Standard body text
Helvetica/Arial - 10 pt. Bold: OMG Interface Definition Language (OMG IDL) and syntax elements.
Courier - 10 pt. Bold: Programming language elements.
Helvetica/Arial - 10 pt: Exceptions
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Issues
All OMG specifications are subject to continuous review and improvement. As part of this process we encourage readers to report any ambiguities, inconsistencies, or inaccuracies they may find by completing the Issue Reporting Form listed on the main web page http://www.omg.org, under Documents, Report a Bug/Issue (http://issues.omg.org/issues/create-new-issue).


[bookmark: _Toc207894329][bookmark: _Toc433719990][bookmark: _Toc443124908]Purpose
This Annex [Risk Analysis and Assessment Modeling Language Examples (Non-Normative)] is meant to illustrate the practical utility of using RAAML. While the Examples annex is not normative, the examples show the intent of the developers/submitters of the RAAML specification relevant to its use and implementation. While the Annex is not by itself an introductory text of the safety and reliability field, it does have two purposes that form the basis of a future textbook:
· First, to address Senior Architects implementing this specification on a specific project.
· Second, to guide potential Tool Vendors toward conformance with this specification.
The specification provides out of the box support for several safety and reliability analysis methods: FHA, FMEA, FTA, STPA, GSN, ISO 26262 Functional Safety standard- and RBD. Each of the aforementioned methods is illustrated by this document.	Comment by Duran, David: https://issues.omg.org/browse/RAAML12-5
[bookmark: _Toc207894330]Assumptions
While the reader does not require a tool to read and understand this Examples specification, we presume access to a RAAML 1.1 conformant tool that will organize and allow the user to view the model data in a user-friendly way. RAAML also assumes the reader is familiar with the basic notations of SysML 1.6, particularly 
Four structural diagrams: block definition diagram, internal block diagram, parametric diagram, and requirement diagram
[bookmark: _Toc207894331]End user (or customer)
The End user (or customer) of this specification is a tool vendor or a senior safety or reliability specialist at the adopting organization. The specification mostly focuses on how to correctly capture safety and reliability aspects of systems and how to integrate those aspects into model-based systems engineering, however user-friendly views should be provided by tool vendors so that this specification could be used effectively in practice. Senior safety and reliability specialists at the adopting organization should get familiarized themselves with the core of the RAAML language so that they could extend it and adopt it in a specification organization.
Each view in this document contains the suggested implementation and shows an example. Alternative expressions of the views are also possible depending on the audience of the intended RAAML implementation.
[bookmark: _Toc207894332]Summary
We have included as many of the RAAML diagrams as is possible given time and effort constraints. Just like with OMG SysML, the same information can be presented in many different ways and this specification only demonstrates the most likely representations of typical RAAML models.
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[bookmark: _Toc207894334]Acronyms and Abbreviations	Comment by Duran, David: https://issues.omg.org/browse/RAAML12-5
For the purposes of this specification, the following List of acronyms and abbreviations apply.

[bookmark: _Toc207894393]Table Error! No text of specified style in document..1 - Description of acronyms used in this specification
	ARP
	Aerospace Recommended Practice

	ASIL
	Automotive Safety Integrity Level

	BDD
	Block Definition Diagram

	DET
	Detectability 

	FHA
	Functional Hazard Assessment

	FMEA
	Failure Mode and Effect Analysis

	FTA
	Fault Tree Analysis

	GSN
	Goal Structuring Notation

	HARA
	Hazard Analysis and Risk Assessment

	HAZOP
	A hazard and operability study 

	MBSE	
	Model-Based Systems Engineering

	IBD
	Internal Block Diagramm 

	ISO
	International Standardization Organization

	OCC
	Occurrence

	OMG
	Object Management Group

	RAAML
	Risk Analysis and Assessment Modeling Language

	RPN
	Risk priority number 

	SEV
	Severity

	STPA
	Systems Theoretic Process Analysis

	SysML
	Systems Modeling Language

	UAF
	Universal Architecture Framework

	UML
	Unified Modeling Language
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1. [bookmark: _Toc55807388][bookmark: _Toc55807725][bookmark: _Toc55810997][bookmark: _Toc55810972][bookmark: _Toc55819773][bookmark: _Toc55833104][bookmark: _Toc55833314][bookmark: _Toc55838400][bookmark: _Toc55838479][bookmark: _Toc60737831][bookmark: _Toc60738797][bookmark: _Toc159268946][bookmark: _Toc201671440][bookmark: _Toc201745412][bookmark: _Toc201745965][bookmark: _Toc207894336]
[bookmark: _Toc207894337]FMEA
The system model (a glucose meter) is shown in Figure 2.1. As a methodological approach, we recommend introducing a simulation context (GlucoseMeterSimulation in this particular case), which is composed of all systems that are being analyzed from the risk perspective. [image: ]
[bookmark: _Ref55811422][bookmark: _Toc55200058][bookmark: _Toc207894345]Figure 2.1 – System model and simulation context
The simulation context includes an FMEA analysis (see Figure 2.2). This analysis is represented by a single GlucoseMeterFMEAItem in this example, but there could be as many FMEAAnalysisItems as necessary. This specific item violates a stakeholder requirement and as a result of the analysis a new safety requirement called “Alarm when battery has sunk” is introduced. A specific cause, failure mode, intermediate effect, and final effect are introduced by specializing Cause, FailureMode, and Effect elements from the FMEA library. Calculations from the FMEAItem parametrics are reused by inheriting and redefining cause, failure mode, finalEffect, and RPN value properties.
[image: ]
[bookmark: _Ref55576860][bookmark: _Toc207894346]Figure 2.2 – FMEA example (Block Definition Diagram)
Figure 2.3 shows that causes, failure modes, intermediate effects and effects can be chained for fault propagation. This allows modeling an effect in the lower levels of a system as a cause of a failure in the upper levels of a system.

[image: ]
[bookmark: _Ref55811874][bookmark: _Toc207894347]Figure 2.3 – FMEA example (Internal Block Diagram)

Figure 2.4 demonstrates a commercial tool (No Magic/Dassault Systemes MagicDraw/Cameo Systems Modeler) simulating the example model out of the box (no modifications to the tool) to calculate the RPN value. It is important to note that the model may look complicated, but tool vendors are expected to implement tabular representations of this model similar to classical FMEA tables to hide most of the complexity while keeping the benefits of employing a model-based approach and integrating with SysML.

[image: ]
[bookmark: _Ref55811553][bookmark: _Toc207894348]Figure 2.4 – RPN calculation using simulation capabilities of a system modeling tool

Figure 2.5 depicts an FMEA in a tabular format. Every row in the table represents FMEAItems. The Item column represents the element retrieved via the RevelantTo relationship. Failure mode, cause, local and final effects are represented in columns “Failure Mode”, “Cause”, “Local Effect of Failure”, “Final Effect of Failure” respectively. Severity of the final effect of failure, detectability of the failure mode, occurrence of the cause, and risk priority numbers are represented in the SEV, DET, OCC, and RPN columns. A tool vendor can choose to color-code RPN values based on priority.

[image: ] 
[bookmark: _Ref55811568][bookmark: _Toc207894349]Figure 2.5 – FMEA in a tabular view
[bookmark: _Toc207894338]Fault Tree Analysis (FTA)
For the fault tree analysis, the Wheel Braking System (WBS) from the ARP 4751A 4761A [10] shown Figure 2.6 is used. To perform the fault tree analysis, a system description is required which simplifies and enables the identification of the system failure. The description of the system comprises different systems and is done with the help of IDB and BDD.	Comment by Duran, David: https://issues.omg.org/browse/RAAML12-1
[image: ]
[bookmark: _Ref60738648][bookmark: _Toc207894350]Figure 2.6 – Wheel brake system example (Block Definition Diagram)
The fault tree analysis shows which causes for the failure of a system have been considered. The dependencies between these causes are also shown. The analysis is a top-down method and starts with the identification of the top-level events. Figure 2.7 shows how the loss of the WBS contributes to the loss of the aircraft as the top-level event. The top-level event can be triggered independently from two intermediate events. These are the loss or improper deceleration. The event inadvertent deceleration can be triggered independently of three base events.
[image: ]
[bookmark: _Ref55812225][bookmark: _Toc207894351]Figure 2.7 – Top-Level event Loss of aircraft (Fault Tree Diagram)
To understand the Loss of braking capabilities in case of losing WBS Figure 2.8 shows the related fault tree. As shown Fault Trees can be partitioned and referenced by using <<Transferin>> gates.
[image: ]
[bookmark: _Ref55812240][bookmark: _Toc207894352]Figure 2.8 – Top-Level event Loss of aircraft (Fault Tree Diagram)
Not shown in the example is the capability to calculate the failure rate of an events. Therefore, the failure rate of each event needs to be provided during the development of the system.
[bookmark: _Toc207894339]STPA
For the STPA method, the Wheel Braking System (WBS) from the ARP 4751A 4761A [10] will also be used. The example used is exactly the same as the example from the STPA handbook [5]. However, in the example, only views of the Brake System Computer Unit (BSCU) are presented using RAAML. To understand the system investigated, in the figure below the control flows are shown for the BSCU. Therefore, the description of the system can be done with the help of IDB and BDD. This example does not provide guidance on how to conduct an STPA analysis, but describes how to represent it in a model form. The content below follows the process outline of the example in the STPA handbook [5]. The following Figure 2.9 shows the capability to represent a hierarchy of Losses and Hazards as applied from the specification using the STPA Handbook WBS example.	Comment by Duran, David: https://issues.omg.org/browse/RAAML12-1
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[bookmark: _Ref55812405][bookmark: _Toc207894353]Figure 2.9 – Hierarchy of losses and hazards
Mapping of Losses to Hazards is performed using connectors between the usage of the previously defined elements as parts of the WBS Loss Analysis as shown in in the following Figure 2.10.
[image: ]
[bookmark: _Ref55812426][bookmark: _Toc207894354]Figure 2.10 – Mapping of losses and hazards
The STPA Control Structure can be constructed as a standalone diagram or integrated into the system model by applying the relevant Control Structure stereotypes. The internal block diagram below (Figure 2.11) outlines represents the WBS Control Structure, including the Control Actions and Feedback. The diagram shows examples of the ControlAction and Feedback explicitly called out or hidden which can be based on the user’s preference.
[image: ]
[bookmark: _Ref55812494][bookmark: _Toc207894355]Figure 2.11 – System control flows of BSCU
The context of the controller analysis is constructed as a library from the Operational Situation. The context can be constructed as a flat library or a hierarchy of operational situations to specify more complex contexts. The figure below (Figure 2.12) shows the WBS using both representations.
[image: ]
[bookmark: _Ref55812566][bookmark: _Toc207894356]Figure 2.12 – Operational situations of the system
The Unsafe Control Actions (UCA), outlined in Figure 2.13, can be constructed in a number of different views depending on the user’s preference.
[image: ]
[bookmark: _Ref60738691][bookmark: _Toc207894357]Figure 2.13 – List of unsafe control action

The following examples show possible representations which are diagram or table based. The following figure shows an overview of the UCA Analysis for the WBS, which contains the elements to define UCAs. The UCAs can be modified in any of the table (Table Error! No text of specified style in document..1) or graphical (Figure 2.14)  views depending on the preference of the user.

[bookmark: _Ref55812683][bookmark: _Toc207894394]Table Error! No text of specified style in document..1 – Example of unsafe control action presented as a table
[image: ]
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[bookmark: _Ref58331531][bookmark: _Toc207894358]Figure 2.14 – Context of unsafe control actions of the BSCU
The Unsafe Control Actions can be developed using a table as shown in Table Error! No text of specified style in document..1. The following table consists a list of the ControlActions which are identified in the “Name” column. The following columns represent the UCA guidewords which can be tailored in the library as desired by the user. Note that this example does not show all the guideword columns to fit the page. The content of the guideword columns can be tailored to either show the UCA text which is described in the name of the element or it can also include the references to the Context elements and/or Hazard elements indicated the square brackets. The table view of the UCA’s can also be represented in graphical views. Figure 2.14 shows the guide words used for constructing the UCA’s and the Control Action under analysis.

The following representation (Figure 2.15) shows an overview of the UCAs, the referenced Context, and the associated Hazards. These are defined in the UCA Analysis element and use connectors for the relations.

[image: ]
[bookmark: _Ref55836164][bookmark: _Toc207894359]Figure 2.15 – Relations among unsafe control actions and hazards

The STPA causal analysis is defined by the loss scenario’s which can reference the relevant UCAs. The level of detail to model the causal analysis is left to the user and their specific needs. The following example (Figure 2.16) shows a typical high-level representation of a loss scenarios where the name outlines the description of the scenario and the related UCAs are identified. The tool implementation can simplify the view for ease of use.
[image: ]
[bookmark: _Ref55813033][bookmark: _Toc207894360]Figure 2.16 – Situational context of BSCU
The following figure represents a lower level of granularity of the loss scenario which provides the ability to specify elements of the scenario’s UCA, Process Models of interest, and any associated Factors relevant to the analysis. This information can also be represented in a table form. The following Figure 2.17 shows an alternative representation of the previous figure, but breaks the information into separate elements. The Factors can be further refined, as shown in the figure, using intermediate Factors.
[image: ]
[bookmark: _Ref55813076][bookmark: _Toc207894361]Figure 2.17 – Expending out a loss scenario
Depending on the user’s specific usage of STPA they can classify the Process Models which are modeled in diagram Figure 2.18. These categories can be tailored by the end user.
[image: ]
[bookmark: _Ref55813206][bookmark: _Toc207894362]Figure 2.18 – Situation hierarchy
[bookmark: _Toc207894340]GSN
The following diagram (Figure 2.19) illustrates the use of the GSN profile. Here, the top-level goal is “Control System is acceptably safe to operate”, which is contextualized against a GSN context “Operating Role and Context” and a SysML block “Control System”. The top-level goal is decomposed into two child goals without the use of a strategy. However, GSN strategy elements are used to decompose these goals into their child goals. At the bottom of the diagram, the GSN solution elements terminate each line of argument in the assurance case.
[image: ]
[bookmark: _Ref55813293][bookmark: _Toc207894363]Figure 2.19 – GSN example
[bookmark: _Toc207894341]ISO 26262 Road Vehicles - Functional Safety
The ISO 26262 package enables modeling a HAZOP, which is typically used to identify malfunctioning behaviors. The failure modes concept is used from the general concepts and specialized as a malfunctioning behavior. This allows the malfunctioning behavior to be related to the system behaviors through the HAZOP guide words for construction of the HAZOP table. Specifically, in this example, in Figure 2.20 a SysML model has the Steering Assist activity performed by the Power Steering System.

[image: ]
[bookmark: _Ref55813367][bookmark: _Toc207894364]Figure 2.20 – Vehicel SysML BDD diagram
The Steering Assist activity relates to malfunctioning behaviors using the RelevantTo relationship (see Figure 2.21).
[image: ]
[bookmark: _Ref55813441][bookmark: _Toc207894365]Figure 2.21 – HazOp as SysML BDD diagram
The model represented in Figure 2.21 can be shown in a tabular view (see Figure 2.22 below). The activity is represented as a row in such a table, and columns represent guidewords. The cells represent the malfunctioning behaviors.

[image: ]
[bookmark: _Ref55813603][bookmark: _Toc207894366]Figure 2.22 – HazOp in a tabular view

The conditions library can either be specified using a SysML IBD diagram (Figure 2.23) or a table (see Figure 2.24). If operational conditions are represented in a tabular view, their names are represented in cells and a generalization between different operational conditions is represented using a hierarchy between them.
[image: ]
[bookmark: _Ref55813568][bookmark: _Toc207894367]Figure 2.23 – Operational conditions library in a SysML BDD diagram
[image: ]
[bookmark: _Ref55814743][bookmark: _Toc207894368]Figure 2.24 – Operational conditions library in a tabular view
Operational situations are combinations of operational conditions. They can be represented using SysML IBD diagrams (see Figure 2.25) or tables (see Figure 2.26). When shown in tables, each row represents an operational situation. Generalizations between operational situations are represented using hierarchies. All properties (Exposure and other part properties) are represented as columns. Cells represent values of the Exposure property or types of part properties.
[image: ]
[bookmark: _Ref55820020][bookmark: _Toc207894369]Figure 2.25 – Operational situations in a SysML BDD diagram

[image: ]
[bookmark: _Ref55820022][bookmark: _Toc207894370]Figure 2.26 – Operational situations in a tabular view
Accident scenarios are combinations of operational situations and a malfunctioning behavior. They can be represented using SysML IBD diagrams (see Figure 2.27 – Accident scenario in a SysML BDD diagram) or tables (see Figure 2.28). When shown in tables, each row represents an accident scenario. Generalizations between accident scenarios are represented using hierarchies. All properties (Controllability and other part properties) are represented as columns. Cells represent values of the Controllability property or types of part properties.
[image: ]
[bookmark: _Ref55826498][bookmark: _Toc207894371]Figure 2.27 – Accident scenario in a SysML BDD diagram

[image: ]
[bookmark: _Ref55815089][bookmark: _Toc207894372]Figure 2.28 – Accident scenario in a tabular view
Effects and hazards are either represented using SysML IBD diagrams (see Figure 2.29) or tables (see Figure 2.30 and Figure 2.31). If shown in tables, hierarchies between effects or between hazards represent generalizations between them. The vehicle level effect has a severity and a justification which can be specified in cells of the row representing that effect in a table (Figure 2.30Figure 2.28).
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[bookmark: _Ref55827142][bookmark: _Toc207894373]Figure 2.29 – Effects in a SysML BDD diagram

[image: ]
[bookmark: _Ref55827168][bookmark: _Toc207894374]Figure 2.30 – Effects in a tabular view

[image: ]
[bookmark: _Ref55815275][bookmark: _Toc207894375]Figure 2.31 – Hazards in a tabular view
The risk analysis is performed by identifying Hazards that could result from the MalfunctioningBehavior, which in combination with a particular OperationalSituation could result in an AccidentScenario. This information is contained in the HazardousEvent which provides the risk level assessment for the event.
ISO 26262 represents risk levels using Automotive Safety Integrity Level (ASIL) concept. The specification models this as redefining the Score value of the AbstractRisk general concept. Values that the ASIL may take are defined in an enumeration contained in the ISO 26262 package.
HazardousEvents are specified either in SysML IBD diagrams (see Figure 2.32) or tables (see Figure 2.33). Just like in previous views, hierarchies between hazardous events represent genearlizations between them. Cells represent types of part properties and value property default values. 
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[bookmark: _Ref55827592][bookmark: _Toc207894376]Figure 2.32 – HARA in a SysML BDD diagram

[image: ]
[bookmark: _Ref55827635][bookmark: _Toc207894377]Figure 2.33 – HARA in a tabular view
Safety goals are derived from hazardous events and can be represented using SysML BDD or SysML Requirements diagrams (Figure 2.34). Functional safety requirements can be derived from safety goals, and functional safety requirements can be decomposed into other functional safety requirements from which technical safety requirements are derived. Hardware and software safety requirements are decomposed from technical safety requirements.
[image: ]
[bookmark: _Ref55815345][bookmark: _Toc207894378]Figure 2.34 – Safety goal decomposition

[bookmark: _Toc207894342]FHA	Comment by Duran, David: https://issues.omg.org/browse/RAAML12-5
For the Functional Hazard Assessment, Appendix Q.3 from the ARP 4761A [10] is used. The main aircraft function of interest is “Decelerate on ground”, which can be seen in Figure 2.35.

[image: ][image: ][image: ]
[bookmark: _Ref201740269][bookmark: _Toc207894379]Figure 2.35 – Functional decomposition of FHA example

The first step is to list all functional failures for that specific function. As can be seen in the following figures, one can do so via a table or a BDD. Each of the functional failures has the “FunctionalFailure” stereotype applied, generalizes a specific functional failure type and is linked to the function with the “RelevantTo” dependency.
[image: ]
[bookmark: _Toc207894380]Figure 2.36 - Functional Failures table
[image: ]
[bookmark: _Toc207894381]Figure 2.37 - Functional Failures BDD

This covers all functional failures of ARP 4761A example, as can be seen in Figure 2.38.
[image: ]
[bookmark: _Ref201745165][bookmark: _Toc207894382]Figure 2.38 - "Decelerate on ground" failure condition identification matrix [Source: ARP 4761A [10]]

After functional failures are complete, the next step is to come up with the failure conditions. By using the “Failure Condition” class from the FHA library, one can specify the crew awareness boolean attribute and aggregate any context, such as an operational event (Rejected Take-off). Then, the corresponding functional failure is aggregated to the failure conditions.

[image: ]
[bookmark: _Toc207894383]Figure 2.39 - Failure Conditions table

Finally, failure effect assessments are created and linked to the corresponding failure conditions. By using the library classes, one can assign a specific severity depending on each effect. Flight phases and assumptions can be aggregated for each specific case.
[image: ]
[bookmark: _Toc207894384]Figure 2.40 - Failure Effect Assessments table

The result of all this process is the FHA table of Figure 2.41, which follows the same format as ARP4761A example of Figure 2.42.
[image: ]
[bookmark: _Ref201741585][bookmark: _Toc207894385]Figure 2.41 - FHA table
[image: ]
[bookmark: _Ref201744762][bookmark: _Toc207894386]Figure 2.42 - S18 AFHA ("Decelerate on ground" function only) [Source: ARP 4761A [10]]
Figure 2.43 shows how all classes of the FHA example are connected between each other.
[image: ]
[bookmark: _Ref201746153][bookmark: _Toc207894387]Figure 2.43 - Relation map of FHA example

[bookmark: _Toc207894343]Reliability Block Diagrams

This subsection illustrates the use of the RAAML 1.1 Reliability Block Diagram (RBD) method for the hardware of a hypothetical computer server consisting of dual redundant network ports and power supplies; a non-redundant motherboard consisting of a processor (block name CPU), memory (block name RAM, for random access memory), input/output (I/O) subsystem consisting of 3 USB ports and a video port (block name I/O); and a Redundant Array of Independent Disks (RAID) Level 6 (5 out of 6 disk redundancy; block name Disk Array). For the I/O subsystem, 2 ouf of 3 USB ports are required.   Figure 2.44 shows the SysML Block Definition Diagram (BDD) for this system.  

[bookmark: _Toc207894388][image: Diagram

Description automatically generated] 
[bookmark: _Ref149077954][bookmark: _Toc207894389]Figure 2.44.  Block Definition Diagram for the Computer Server
Of note in this diagram are two different ways of depicting component redundancy.  For the network port, there are two associations to represent the two different part properties.  For the USB and disk array, multiplicities are used.
The first step in the use of the profile and library is to use the classes in the library to add the properties and associations that will enable the calculation of reliability and availability values for this system as shown in Error! Reference source not found..  The applied base classes are listed in the table shown in Figure 2.46 (in the BDD, not all the base classes are shown due to the characteristics of the tool that was used to create them).  The base class for all the blocks is the RAAML situation, which is then specialized as an AbstractReliabilitySituation.  The specific base classes are then further specialized from the AbstractReliabilitySituation.  The base class of the top level block is a RestorableInSeriesSituation, meaning that the result that will be calculated will be availability, and that the result will be the series availability of the three major subsystems (i.e., SysML parts):  network, processor, and disk array.  The RBD profile allows for recursion as the model is defined for lower levels of the system architectural hierarchy.  A third level of recursion is used to represent the dual redundant power supply with a parallel system block and the actual power supplies at the lowest level of the model. These and the lower level blocks inherit from the base classes shown in Figure 2.46.   
The third colum in Figure 2.46 shows the constraint blocks for the blocks whose availability is calculated based on lower level component blocks in series, parallel, or k out of n configurations.  The lowest level blocks, the component blocks, show the constraints to calculate the Mean Tibem Between Failure (MTBF) and Mean Time to Restore (MTTR).  The calculation of these values depends on the distribution, and in this case only the exponential distribution is used.  However, the RBD methods allows the inclusion of any of the distributions included in the library (as of this writing, exponential, Weibull, and lognormal) to be used for any of the components. The fourth (right hand) column shows the values used for the MTBF and MTTR.  For the purposes of this example, they are all set to 100,000 and 1 hour respectively.
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[bookmark: _Toc207894390]Figure 2.45.  Computer Hardware Server System with RBD library classes applied
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[bookmark: _Ref149082524][bookmark: _Toc207894391]Figure 2.46.  Table showing the blocks, base classifiers, internal elements, and values for the computer server model

Figure 2.47 shows the Internal Block Diagram (IBD) generated from the BDD shown in as shown in Error! Reference source not found..  For the purposes of clarity, connectors (SysML IBD connectors) were manually added, as were the value properties for k and n for the USB ports in the I/O susbsystem and the RAID subsystems (value properties).  These manual diagram additions could be automated by the use of SysML tool-specific features.  Figure 2.46 shows a table of the model elements for the IBD.

[image: Diagram
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[bookmark: _Ref149081191][bookmark: _Toc207894392]Figure 2.47.  IBD of the Computer Server BDD

The final setp in the RBD method usage is the actual calculation of the model.  Performing this step varies based on the SysML tool used.  However, the end result of the calculation for this model, where the failure rate is set to 10-5 per hour and the restoration time is set 1 hour for all of the hardware components, the result is 0.99997.
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