
FoundationFoundation[Package] class  ] [ 

DirectedRelationship

{not self->closure(e|e.ow nedElement)->includes(self)}
Element

+visibility : VisibilityKind [1] = public{redefines visibility}
attributes

PackageableElement

Namespace

+/qualif iedName : String [0..1]{readOnly}
+visibility : VisibilityKind [0..1]
+name : String [0..1]

attributes

NamedElement

Package

public
private

enumeration literals

VisibilityKind
«enumeration»String

Things in the Foundation of SACM are meant 
to replicate the fundamental layers of either 
UML or KerML

«comment»
Only time a no owner is possible, 
if Element is at the top (root) of the 
model tree (this allow s the model 
to be laid out in a naviagation tree)

«comment»

Most modeling Elements in 
another modeling language 
w here SACM is embedded 
w ill be at least a 
NamedElement in SACM

«comment»

 cardinality 0 is for a 
Package at the root of the 
model navigation Tree

«comment»

+target
1

+directedRelationship

0..*

+source
1

+directedRelationship

0..*

{subsets ownedMember}+packagedElement

0..*

{subsets namespace}+ow ningPackage
0..1

{union, subsets ownedElement}
+/ow nedMember 0..*

{union, subsets owner}
+/namespace 0..1

+/ow nedElement
{union}0..*

+/ow ner
{union} 0..1

FoundationFoundation[Package] lass  ] [ 

DirectedRelationship

{not self->closure(e|e.ow nedElement)->includes(self)}
Element

+visibility : VisibilityKind [0..1] = public{redefines visibility}
attributes

PackageableElement

Namespace

+/qualif iedName : String [0..1]{readOnly}
+visibility : VisibilityKind [0..1]
+name : String [0..1]

attributes

NamedElement

Package

public
private

enumeration literals

VisibilityKind
«enumeration»String

Things in the Foundation of SACM are meant 
to replicate the fundamental layers of either 
UML or KerML

«comment»
Only time a no owner is possible, 
if Element is at the top (root) of the 
model tree (this allow s the model 
to be laid out in a naviagation tree)

«comment»

Most modeling Elements in 
another modeling language 
w here SACM is embedded 
w ill be at least a 
NamedElement in SACM

«comment»

 cardinality 0 is for a 
Package at the root of the 
model navigation Tree

«comment»

+target
1

+directedRelationship

0..*

+source
1

+directedRelationship

0..*

{subsets ownedMember}+packagedElement

0..*

{subsets namespace}+ow ningPackage
0..1

{readOnly, union, subsets 
ownedElement}

+/ow nedMember 0..*

{readOnly, union, 
subsets owner}

+/namespace

0..1

{readOnly, union}
+/ow nedElement
0..*{readOnly, union}

+/ow ner
0..1

+directedRelationshipFromTarget+directedRelationshipFromSource 

8.1

source

target

8
8.1   General



8.3

8.2

{union,readOnly}

{union,readOnly}



PackageableElement [Abstract Class] 
A PackageableElement is a NamedElement that may be owned directly by a 
Package.  
Attributes 
visibility : VisibilityKind [0..1] = public 
A PackageableElement must have a visibility specified if it is owned by a 
Namespace. The default visibility is public. 

8.5

8.4

8.5

8.6

{union,readOnly,subsets ownedElement}

{subsets ownedElement}



SACMElement
attributes

+abstractionIRI : IRI [0..*] {ordered}
+citedIRI : IRI [0.*] {ordered}
+isSACMAbstract : Boolean [0..1] = false
+description : ExpressionLangString [0..1]
-elementld : UID [1] {id}
+elementName : ExpressionLangString [0..1]
/name : String [0..1]

Foundation::String

IRIUID
Foundation::Element

ModelElement

NamedValue

BaseElement

SACMConstraint

+annotatedElement
0..*

comment
0..*

SACMComment
attributes

+body: ExpressionLangString
[0..1] {redfines elementName}

+owningElement 0..1 
{subsets owner}

0..*
+ownedComment
{subsets ownedElement}

+abstraction 0..*

+cited 0..1

+concretion 0..*

+citation 0..*

Group

+group 
0..* 

+element 
0..* {ordered}

+ownedRule 0..*
{subsets ownedElement}

+constrainedElement
0..* {ordered}

<<comments>>
externalURIs are all URIs to the same 
ModelElement (perhaps on different Model 
Servers) and preferenced Ordered
"*IRI" is used to refer to elements outside of 
the model and AssociationEnd is used to 
reference elements inside the model, it is a 
URL that can be internationalized

Foundation::NameSpace

Foundation::NamedElement

Foundation::PackagedElement

SACMModel
attributes

+isPattern : Boolean [0..1] = false
+isModel : Boolean [0..1] = false

+model 0..*+subModel 0..*

+model 0..*

+element 0..*

9
9

Insert Foundation chapter as new chapter 8

9

+namedValue 0..*

Foundation::PackageableElement

-/isCitation:Boolean[1]{readOnly}

+ specification:ExpressionLangString[0..1]



9

9

9

inherits description (LangString) and it also (optionally) points to an ExpressionElement.

Move to Terminology Class

-elementId:UID[1] {id} 

inv DerivedName : elementName->notEmpty() and elementName->content->notEmpty() 
implies name=elementName->content->first()

/name:String[0..1] – the derived name of the SACMElement, which is the first element of 
elementName.

elementName:ExpressionLangString[0..1] – the multi-language name of this SACMElement.

description: ExpressionLangString [0..1] – the name of the SACMElement.

isSACMAbstract:Boolean

abstractionIRI:IRI[0..*] {ordered} – An IRI reference to an abstract element in 
another model.
citedIRI:IRI[0..*] {ordered} - An IRI reference to an cited element in another model.

/isCitation:Boolean[1]=false;

Association Ends
ownedComment:SACMComment [0..*] – SACMComments owned by this SACMElement 

{abstraction->notEmpty() implies abstraction.isSACMAbstract=true},
cited->notEmpty() implies oclTypeOf(cited),
elementName->notEmpty() and elementName->content-
>notEmpty() implies name=elementName->content->first(), cited->notEmpty() and 
cited.isSACMAbstract=true implies isSACMAbstract=true}

abstraction

Foundation::PackagableElement
-/isCitation:Boolean[1]{readOnly}

ownedComment:SACMComment[0..*]{subsets ownedElement}



9

9

Move to Terminology Class

Foundation::Element

content:String[0..*] {ordered,nonunique} – the content of the 
string.

set of contents each of which is in a different language represented by 

LangIfContentMoreThan1
If content has more than one value, then lang must have string representing 
the languages of the values.
inv: content->size() > 1 implies lang->size() = content->size()

Multi
expression:ExpressionEleme

3

namedValue:NamedValue NamedValNamedVal

ownedRole: SACMConstraint [0..*] – SACMConstraints owned by this ModelElement.

, Foundation::NameSpace Moved to, and revised in, 8.2 

Attributes
ownedRule:SACMConstraint[0..*]{subsets ownedElement}



9

9

9

9

6

7

4

5

BaseElement

BaseElement

used in any diagram type.

BaseElement

SACMConstraint
SACMConstraint

Attributes
specification:ExpressionLangString [0..*] – specification details a Boolean results that must 
be true for a valid model.
AssociationEnds
constrainedElement:Element[0..*]{ordered} – the SACMElement which this constraint 
constrains.  (for ordering see UML 2.5.1 section 7.6.4 with respect to dashed lines)

Move to Artifact 

[0..1] 



9

9

9

8

NamedValue attributes

value :String  [0..*] {ordered, nonunique}

NamedValue

SACMComment

an 

SACMCoreElement

SACMComments

Attributes
body:ExpressionLangString[0..1]
AssociationEnds
annotatedElement:Element[0..*] – Elements to which the SACMComment applies

9.10 Group
Group can be used to associate a number of SACMElements to a common group (e.g., representing a 
common type or purpose, or being of interest to a particular stakeholder).

Supertype
SACMElement

Association End
element: SACMElement [0..*] {ordered} – a collection of SACMElements that comprise a group

BaseElement

BaseElement

BaseElement

9.10 IRI

IRI is a international resource identifier is a String and is formated accourding to RFC 3987.

Supertype
String

, SACMModel

9.11 SACMModel
An abstract subtype of ModelElement which allows one to define a model and/or a pattern.

Supertype
ModelElement

Attributes
isPattern : Boolean [0..1] = false - if true elements in SACMModel are part of a pattern.
isModel : Boolean [0..1] = false - if true elements in SACMModel are part of a model.

Association
+subModel:SACMModel [0..*] - subModel is a recursive containment of elements in the model.
+elements:SACMElement [0..*] - elements are items in the model.

body:ExpressionLangString[0..1]{redefines elementName}

Foundation::String

9.11



Base::ModelElement

+assuranceCasePackage

0..*

AssuranceCasePackage

Argument::ArgumentPackageBindingPackage Artifact::ArtifactPackage Terminology::TerminologyPackage

0..*0..*0..*

+terminologyPackage+bindingPackage

+argumentPackage +artifactPackage

0..*

Base::ModelElement

+assuranceCasePackage

0..*

AssuranceCasePackage

Argument::ArgumentPackageBindingPackage Artifact::ArtifactPackage Terminology::TerminologyPackage

0..*0..*0..*

+terminologyPackage+bindingPackage

+argumentPackage +artifactPackage

0..*

Base::ModelElement

10

10

10

10



SACMPackage types a BindingPackage.

Elements within the recursive sibling Packages of the BindingPackage can be “bound” together using relationships (which are already defined in the SACM 
language).  The Elements from those recursive sibling Packages must have isCitation=true.  Other new elements may be introduced and contained within the 
BindingPackage for the purposes of binding.

BindingPackage

bindingPackage: BindingPackage [0..*] Sub-packages within any BindingPackage can be bound together by 
means of a BindingPackage. A Binding can include any combination of reference to Package or 
InterfacePackage. 

10.3



Base::ModelElement

TerminologyElement

TerminologyPackageTerminologyInterfacePackage TerminologyAsset

Expression

0..*

0..*

+category ExpressionElement
attributes

+value : String[1]
+value:MultiLangString[0..1]

+terminologyElement

Category

Term
attributes

+externalReference : String[0..1]

+origin 0..1

0..*
+element

MultiLangString
attributes

+content : String[0..*]{ordered,nonunique}
+language : String[0..*]{ordered}

{content->size() > 1 implies lang->size() = 
content->size()}

ExpressionLangString

0..1

+expression

0..*

+expressionLangString

Foundation::Element

+terminologyAsset
0..*

+asset 0..*

«comments»
It is understood that some tools 
may not be able to support 
MultiLangString and will only 
support String
Ordering is meant to keep the 
String "value" array and the 
String "language" aligned

«comments»
The name can be the content or 
one can have a name and then 
the value contains the content.

Foundation::NamedElement

11

11

11

+externalReference:IRI[0..*]{ordered}  

11

Base::ModelElement



TerminologyInterfacePackage

TerminologyElement

Constraints
All Elements that are cited in a BindingPackage must be contained in either the owner of that 
BindingPackage or a (recursively) sibling Package of that BindingPackage
inv CitedElementsAreScoped: element->forAll(e|e.cited->notEmpty() implies e.cited->closure(g|
g.owningPackage).asSet()->one(p|p=self.owningPackage))
Elements that are not either a Diagram or a BaseElement must be a citation.
inv MustBeCited: element->forAll(e|not e->oclKindOf(SACMDiagram) and not e-
>oclKindOf(BaseElement) implies e.isCitation=true)

+asset : terminologyAsset[0..*]

3
11

11
4



TerminologyBinding

11

11

6

7

Association Ends
expressionElement:ExpressionElement[0..*]{ordered} – elements contained in the Category 



value:MultiLangString[0..1]

The name can be the 
content or one can have a 
name and then the value 
contains the content.11

11

9

8

element:ExpressionElement[0..*]{ordered}



Foundation::NamedElement

011

externalReference:IRI[0..*]{ordered}  



ArgumentReasoning

AssertedEvidenceAssertedContext

ArgumentInterfacePackage

AssertedInference

AssertedRelationship
+isCounter: Boolean[1] = false

Assertion
+assertionDeclaration: AssertionDeclarationKind[1] = asserted

Claim

0..*

+metaClaim

+argumentReasoning 0--*

ArgumentPackage ArgumentAsset

1..* 1
+source

+target

ArgumentElement
0..*

+ArgumentElement

<<enumeration>>
AssertionDeclarationKind

enumeration literals
asserted
assumed
axiomatic
needsSupport

Base::ModelElement Artifact::Artifact

ArtifactReference

0..1

+artifact

+asset 0..*

<<comment>>
The name can be the 
content or one can have a 
name and then the value 
contains the content.

<<comment>>
The name can be the content or one 
can have a name and then the value 
contains the content.

+value:MultiLangString[0..1]

+value:MultiLangString[0..1]

Foundation::DirectedRelationship

+relationship 0..*

Argument

12

12

+evidence 1

+context 1

+contextable 1

+assertion 1+inferred 1+inferrer 1

Argument

argument

ArugmentInterfacePackages

12

ArgumentBindingPackage

Argument



ArgumentElementsArgumentElement

argumentElement

argument

Argument

ArgumentBindingPackage

ArgumentBindingPackage
ArgumentBindingPackages

Argument

argumentAsset:ArgumentAsset[0..*]{ordered} a ArgumentAssets

2
12

12

12

3

4

Base::ModelElement



ArugmentInterfacePackage

ArugmentInterfacePackage

ArugmentInterfacePackage

ArugmentInterfacePackage

ArugmentInterfacePackages

ArgumentBindingPackage

ArgumentBindingPackage

ArgumentBindingPackage

ArgumentBindingPackage

ArugmentInterfacePackages

ArgumentBindingPackage

self.argumentElement

ArgumentElements

ArgumentElement

+asset : ArgumentAsset[0..*]

12
5



AssertionDeclarationKind

All Elements that are cited in a BindingPackage must be contained in either the owner of that BindingPackage or a (recursively) sibling Package of that 
BindingPackage
inv CitedElementsAreScoped: element->forAll(e|e.cited->notEmpty() implies e.cited->closure(g|g.owningPackage).asSet()->one(p|p=self.owningPackage))
Elements that are not either a Diagram or a BaseElement must be a citation.
inv MustBeCited: element->forAll(e|not e->oclKindOf(SACMDiagram) and not e->oclKindOf(BaseElement) implies e.isCitation=true)

Argument

12

12

12

6

7

8

(default)



Attributes
value:MultiLangString[0..1]

The name can be the content or one can have a name 
and then the value contains the content.

12

12

9

10

The core of any argument is a series of claims (premises) that are asserted to provide sufficient reasoning to support a (higher- 
level) claim (a conclusion).  The name can be the content or one can have a name and then the value contains the content.



, Foundation::AssertedRelationship

Attributes
value:MultiLangString[0..1]

The name can be the content or one can have a name 
and then the value contains the content.

relationship:AssertedRelationship [0..*]

Directed

Associations

+inferred 1+inferrer 1

+inferrer:Assertion [1] - the inferrer must be undefeated in order for the inferred to be undefeated
+inferred:Assertion [1] - the inferrer must be undefeated in order for the inferred to be undefeated

12

12

12
13

12

11

{redefines source} 

{redefines target} 



Associations
+context:ArtifactReference [1] - the context provides further clarification or constraint of the contextable
+contextable:ArgumentAsset [1] - the context provides further clarification or constraint of the 
contextable

Associations
+assertion:Assertion [1] - the assertion is that the evidence for this Assertion is enough to make 
the AssertedEvidence undefeated.
+evidence:ArtifactReference [1] - the assertion is that the evidence for this Assertion is enough to 
make the AssertedEvidence undefeated.

12

12

12

12
17

16

15

14



Participant

0..*

Artifact
+version : String[0..1]
+versionReleaseDate: Date [0..1]
+internalReference: String [0..*] {ordered} 
+externalDocumentIRI: IRI [0..*] {ordered}

Activity
+startTime : Date[0..1]
+endTime : Date[0..1]

Event
+occurence : Date[0..1]

Technique Resource

ArtifactAsset ArtifactAssetRelationship
+source

+target
1..*

1..*

ArtifactInterfacePackage

ArtifactElement Property

ArtifactPackage

0..*
+artifactElement

Base::ModelElement

0..*
+artifactElement

+asset 0..*

Foundation::String

Date
<<comment>
Dates are represented in the ISO 8601 
standard format

Foundation::DirectedRelationship

13

13

13
+location: ExpressionLangString[0..1] 



ArtifactBindingPackage
3

ArtifactElement

13

213



ArtifactBindingPackages

ArtifactInterfacePackage

ArtifactInterfacePackage

ArtifactInterfacePackages

ArtifactInterfacePackage

4

5

6

ArtifactElement

+asset : ArtifactAsset[0..*]

All Elements that are cited in a BindingPackage must be contained in either the 
owner of that BindingPackage or a (recursively) sibling Package of that 
BindingPackage
 
inv CitedElementsAreScoped: element->forAll(e|e.cited->notEmpty() implies 
e.cited->closure(g|g.owningPackage).asSet()->one(p|p=self.owningPackage))
 
Elements that are not either a Diagram or a BaseElement must be a citation.
inv MustBeCited: element->forAll(e|not e->oclKindOf(SACMDiagram) and not e-
>oclKindOf(BaseElement) implies e.isCitation=true)

13

13

13

ArtifactConcept



7

8

9

versionReleaseDate:Date[0..1]

D

internalReference : String [0..*] {ordered}  - refence can be further restricted to some internal part 
for what the Artifact represents. 
externalDocumentIRI : IRI [0..*] {ordered} - IRI to the external document that this Artifact element 
represents.
IRIs are ordered to allow prefered references appearing earlier in the ordering. All references 
should be to the same external document.

13

13

13

7

8

location:ExpressionLangString[0..1] 



3

2

1

0

, Foundation::DirectedRelationship

D

D

13

13

13

13
2

1

10

9



12.14  Date

Date is a type, whose primitive type is String and represented in the ISO 8601 standard format
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