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8.2 SACMElement (abstract)

SACMElement is the base class for SACM.

Superclass 

MOF:Element 

Attributes

gid:String[0..1] – a unique identifier that is unique within the scope of the model instance 

isCitation[0..1]=false – a flag to indicate whether the SACMElement cites another SACMElement.

isAbstract[0..1]=false – a flag to indicate whether the SACMElement is considered to be abstract. For example, this can

be used to indicate whether an element is part of a pattern or template.

Associations:

citedElement:SACMElement[0..1] – a reference to another SACMElement that the SACMElement cites

abstractForm:SACMElement[0..1] – an optional reference to another abstract SACMElement to which this concrete 

SACMElement conforms.

Semantics

All the elements of a structured assurance case effort created with SACM correspond to a SACMElement.

Constraints:

If citedElement is populated, isCitation must be true. OCL: self.citedElement <> null implies self.isCitation = true

 When +abstractForm is used to refer to another SACMElement, +isAbstract of the SACMElement is false, and the 

+isAbstract of the referred SACMElement should be true. The referred SACMElement should be of the same type of 

the SACMElement. If ImplementationConstraints are expressed on the referred SACMElement, the SACMElement 

should satisfy these ImplementationConstraints.

8.3 LangString

LangString is the format SACM uses for description. It serves the same purpose as String but with the additional 

specification of the language used for the content.

Superclass

MOF:Element

Attributes

lang:String[0..1] – a field to indicate the language used in the string. 

content:String[0..1] – the content of the string 

Semantics

LangString serves the same purpose as String, SACM uses LangString for description, which containing the 

information of the language it uses in the content.

8.4 ExpressionLangString

ExpressionLangString is used to denote a structured expression, it contains a description (LangString) and it also 

(optionally) points to an ExpressionElement in the Terminology Package.
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Superclass

LangString

Attributes

expression:Terminology::ExpressionElement[1] (composition) – a reference to an ExpressionElement in the 

TerminologyPackage

Semantics

ExpressionLangString provides a means for description, it can also be used to link to an ExpressionElement in the 

Terminology package.

Constraints

If expression is not empty, then +content should be empty.

8.5 MultiLangString

MultiLangString, as its name suggests, provides a means to describe things using different languages.

Superclass

Element

Associatiions

value:LangString[1..*] (composition) – contains the descriptions which bear the same meaning but in different 

languages

Semantics

MultiLangString provides a means to describing things using different languages. It contains a list of LangString, which

the user can specify their languages and the descriptions in the languages.

Constraints

For each of the LangString in the value feature, their +lang must be unique.

8.6 ModelElement (abstract)

ModelElement is the base element for the majority of modeling elements. 

Superclass   

SACMElement

Associations

name:LangString[1] (composition) – the name of the ModelElement.

implementationConstraint: ImplementationConstraint [0..*] (composition) – a collection of implementation constraints.

description: Description[0..1] (composition) – the description of the ModelElement.

note:Note[0..*] (composition) – a collection of notes for the ModelElement.

taggedValue: TaggedValue [0..*] (composition) – a collection of TaggedValues, TaggedValues can be used to describe 

additional features of a ModelElement

Semantics

All the individual and identifiable elements of a SACM model correspond to a ModelElement. 
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Semantics

ArtifactElement corresponds to the base class for specifying all the identifiable units of data modelled and managed in a

structured assurance case effort.

8.11 Note

This class specifies a generic note that may be associated with a ModelElement. For example a note may include a 

number of explanatory comments.

Superclass 

UtilityElement 

Semantics

Notes are used to specify additional (typically optional) generic, unstructured, untyped information about a 

ModelElement. An example of this kind of information could be a comment about a ModelElement.

8.12 TaggedValue

This class represents a simple key/value pair that can be attached to any element in SACM. This is a simple extension 

mechanism to allow users to add attributes to each element beyond those already specified in SACM.

Superclass

UtilityElement

Associations

key:MultiLangString[1] (composition) – the key of the TaggedValue.

Semantics

TaggedValues can be used to specify attributes, and their corresponding values, for ModelElements. 
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10.11 Term
Term is used to model both abstract and concrete terms in SACM. Abstract Terms can be considered placeholders for 
concrete terms and are denoted by the inherited isAbstract:Boolean attribute being set true. A concrete term is denoted 
by isAbstract:Boolean being false.

Superclass

ExpressionElement 

Attributes

externalReference: String[0..1] – an attribute recording an external reference (e.g., URI) to the object referred to by the 
Term

Associations

origin:Base::ModelElement[0..1] – a reference which points to the origin of the Term.

Semantics

Term class is used to model both abstract and concrete terms in SACM. Abstract Terms can be considered placeholders 
for concrete terms and are denoted by the inherited isAbstract:Boolean attribute being set true. A concrete term is 
denoted by isAbstract:Boolean being false.

The externalReference attribute enables the referencing of the object signified by the term (i.e., the signifier). It also 
provides a mechanism whereby terms can reference concepts and terms defined in other ontology and terminology 
models.
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11.12   ArgumentReasoning

ArgumentReasoning can be used to provide additional description or explanation of the asserted relationship. For 
example, it can be used to provide description of an AssertedInference that connects one or more Claims (premises) to 
another Claim (conclusion). ArgumentReasoning elements are therefore related to AssertedInferences , 
AssertedContexts, and AssertedEvidence. It is also possible that ArgumentReasoning elements can refer to other 
structured Arguments as a means of documenting the detail of the argument that establishes the asserted inferences, 
contexts, and evidence.

Superclass

ArgumentAsset 

Associations

structure:ArgumentPackage[0..1] - optional reference to another the ArgumentPackage that provides the detailed 
structure of the argument being described by the ArgumentReasoning.

Semantics

The AssertedRelationship that relates one or more Claims (premises) to another Claim (conclusion), or evidence cited 
by an ArtifactReasoning to a Claim, may not always be obvious. In such cases ArgumentReasoning can be used to 
provide further description of the reasoning involved.

11.13   AssertedRelationship (abstract)

AssertedRelationship is the abstract association class that enables the ArgumentAssets of any structured argument to be 
linked together. The linking together of ArgumentAssets allows a user to declare the relationship that they assert to hold
between these elements.

Superclass 

Assertion

Attributes

isCounter:Boolean[1] = false – a flag indicating whether the AssertedRelationship counters its declared purposes (e.g. 
setting isCounter = true for an AssertedEvidence indicates that the relationship is a counter-evidence).

Associations

source:ArgumentAsset[1..*] - reference to the ArgumentAsset(s) that are the source (starting point) of the relationship.

target:ArgumentAsset[1] - reference to the ArgumentAsset(s) that are the target (ending point) of the relationship.

reasoning:ArgumentReasoning[0..1]  – an optional reference to the a description of the reasoning underlying the 
AssertedRelationship.

Semantics

In SACM, the structure of an argument is declared through the linking together of primitive ArgumentAssets. For 
example, a sufficient inference can be asserted to exist between two claims (“Claim A implies Claim B”) or sufficient 
evidence can be asserted to exist to support a claim (“Claim A is evidenced by Evidence B”). An inference asserted 
between two claims (A – the source – and B – the target) denotes that the truth of Claim A is said to infer the truth of 
Claim B.

11.14   AssertedInference

AssertedInference association records the inference that a user declares to exist between one or more Assertion 
(premise) and another Assertion (conclusion). It is important to note that such a declaration is itself an assertion on 
behalf of the user.

Superclass 

AssertedRelationship

Semantics

The core structure of an argument is declared through the inferences that are asserted to exist between Assertions (e.g., 
Claims). For example, an AssertedInference can be said to exist between two claims (“Claim A implies Claim B”). An 
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12.11   Activity

Activity represents units of work related to the management of ArtifactAssets. 

Superclass

ArtifactAsset

Attributes

startTime: date[0..1] - time when the activity started.

endTime: date[0..1] - time when the activity ended.

Semantics

The Artifacts used in an assurance case are the result of and managed via the execution of processes, which consist of 
Activities: specification of requirements, design of the system, integration of system components, etc. 
ArtifactActivityRelationships can be used to specify the relationship between Activities and Artifacts. Activities can, 
for instance, be described as using a given Artifact as input or producing an Artifact as output. Activities can be related 
to one another using ActivityRelationships (e.g., ‘preceding’). The purpose of an activity can be specified in its 
description.

12.12   Technique

Technique represents techniques associated with Artifacts (e.g., associated with the creation, inspection, review or 
analysis of an Artifact).

Superclass 

ArtifactAsset 

Semantics

Artifacts are created, or managed from a more general perspective, via some method whose use results in specific 
characteristics for the Artifacts. For example, the use of UML (as a Technique) for designing a system results in a 
design specification with a set of UML diagrams that could represent static and dynamic internal aspects of the system.

12.13   Participant

Participant enables the specification of the parties involved in the management of ArtifactAssets.

Superclass 

 ArtifactAsset

Semantics

Different parties can participate in an assurance case effort, such as specific people, organizations, and tools.

12.14  ArtifactAssetRelationship

ArtifactAssetRelationship enables the ArtifactAssets of a structured assurance case to be linked together. The linking 
together of ArtifactAssets allows a user to specify that a relationship exists between the assets.

Superclass 

ArtifactAsset 
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