Annex F: SACM UML profile

(normative)

The SACM UML profile is created by extending meta-element-Class-and-Asseetation from standard UML.
Insert F.1 Profile Profile section here with F.1 - F.4..

section
F\'l Base Component

Base section F.5-F8
Th base—eempeﬂeﬁ-t of the SACM proﬁle 1S Shown 1nPI'

fm_md in the sne01ﬁcatlon Thls sectlon includes the abstract SACMEIement and aII of its structure and ModeIEIement.
In addition, BaseElements which can be used anywhere in AssuranceCases are defined.

<<stereotype>> <<Metaclass>>
Terminology::ExpressionElement Class
A A
+expression 1 extel

<<stereptype>>
> lement

+key value <<stereotype>> New F.5 -F.8 figures
tereotype>> LangString /'
7| MultiCingstring | ™| +lang:string{0..1} ]
1 1 +content:String{0..1}
+content 1 <<stereotype>>
e
? SACMElement +abstractForm | 0..1
+gid: String{0..1}
<<stereotype>> +isCitation:boolean{0..1} = false
ExpressionLang8fring +isAbstract:boolean{0..1} = false
citedElement | 0..1
N A ]
Pq <<stereotype>>
/ > UtilityElement
<<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>>
TaggedValue Note ImplementationConstraint Description \@delElement
+taggedValue 0.* +note 0..* _smplementationConstraint L 0.* +description 0.1 I
i
<<stereotype>>
ArtifactElement
F.1 Base component of the SACM profile.
F3 Packaging section
F:2 Assurance case- component
Packaging section F.9 -F.10

of the SACM proﬁle is Shown in B{ I-H—Gh-is-eefn-peﬂeﬂt—a-ﬂ-eleﬁeﬂ-ts-&fe-deﬁ-ned-as—

<compenest:  This section includes an abstract notion of SACMPackage as well as defining the
AssuraneCasePackage and its possible ownership of other Packages.
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Base section
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Insert F.1 Profile Profile section here with F.1 - F.4..
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Martin, Robert
 F.5 - F.8
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Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
New F.5 - F.8 figures

Martin, Robert
This section includes the abstract SACMElement and all of its structure and ModelElement.  In addition, BaseElements which can be used anywhere in AssuranceCases are defined.

Martin, Robert

Martin, Robert
Packaging section

Martin, Robert

Martin, Robert
F.9 - F.10

Martin, Robert

Martin, Robert

Martin, Robert
Packaging section

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
This section includes an abstract notion of SACMPackage as well as defining the AssuraneCasePackage and its possible ownership of other Packages. 

Martin, Robert

Martin, Robert
section

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
F.2

Martin, Robert

Martin, Robert
F.3


<<stereotype>>

Base::ArtifactElement

+implement5j
( ;& :
<<stereotype>>

<<stereotype>>
0.*
AssuranceCasePackagelnterface l¢— +interface

+assuranceCasePackage

/— New F.9 - F.10 figures

0." <<stereotype>>

iqologyPackage ——>>| i )
Terminology::TerminologyPackage

<<stereotype>>

+artifactPacka
0.*

AssuranceCasePackageBinding
+argumentPackage
<<stereotype>> <<stereotyp\e\
Artifact::ArtifactPackage

Argument::ArgumentPackage

/

F.2 Assurance case component of the SACM profile

section
F\3 Terminology component
F.11 -FA12 .

section

The termmology-cemp@nem of the SACM proﬁle is Shown 1nF8.

This sectlon lncludes the notlon of a MultiLangString as well as Category,
Expressions, and Terms. In Addition, Terminology Package kinds are defined.
<<stereotype>>
Base::ArtifactElement
Zﬁ +terminologyElement

<<stereotype>>

<<stereotype>> <
0..*
TermmologyGroup

TerminologyElement

+terminologyElement

/- New F.11 - F.12 figures

+implements
[
= <<stereotype\ Stereotype>>
erminologyAsset

<<stereotype>> .
TerminologyPackagelnterface (%i‘nterface— TerminologyPackage
2.1 T
SHEEEEE - +participantPackage +eatego
TerminologyPackageBinding > {Gategory <<stereofype>>
L <sstereotype>> < ExpressionElement
<
0. (CELE) 0--*\Q/alue: String[1]
— +element
0..*
+origin <<stereotype>>
/stereotype» < o <stereotype>>
[, e S A 0.1 +externalRefernce:String[0..1] et

F.3 Terminology component of the SACM profile
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Martin, Robert

Martin, Robert

Martin, Robert
New F.11 - F.12 figures

Martin, Robert

Martin, Robert

Martin, Robert
New F.9 - F.10 figures

Martin, Robert

Martin, Robert

Martin, Robert
section

Martin, Robert
section

Martin, Robert

Martin, Robert
F.11 - F.12

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
This section includes the notion of a MultiLangString as well as Category, Expressions, and Terms.  In Addition, Terminology Package kinds are defined.

Martin, Robert

Martin, Robert
F.4


F. 5 Argument section

F4 Argumentation-component—

F13 -FA17
The argumentation-component of the SACM profile is Shown in B4~ In-this-eomponent;-all-clements-are-defined-as—

This section includes all the elements that are needed to build an rgument in SACM. Included are all
N the Asserted Relationships used for Argumentation. In addition, Artifact Package kinds are defined.

<enumeration>> <<stereotype>> 0.*
<
<
AssertionDeclaration Base::ArtifactElement 1
asserted +referencedArtifactElement
needsSupport ————+ArgumentElement
assumed
axiomatic \ <<stereotype>> 0.x

defeated
—|> <<stereotype>> <<ster pe>>
|0..* ArgumentationElement ArtifdctReference / New F.13 - FA7 fi gures

asCited \ ArgumentGroup
+ArgumentElement

/ 1l v

<<stereotype>> = <<stergotype>> <<stereotype>> <<stereotype>>
0..* >
ArgumentPackagelnterface |¢— +interface ArgumentPaskage ArgumeptReasoning ArgumentAsset
2 J tst%;ture O“1J 1 !
Easteleotypesa — +participantPackage easonging
ArgumentPackageBinding ( / \ *source
+target
V <<stereotype>>
<<stereotype> ) Assertion
AssertedRejdtionship \ +assertionDeclaration:AssertionDeclaration[1] = asserted
+isCounty¢€€olean[1] = false T
Zﬁ 0..’+metaClaim

/ b
ﬁ % % <<stereo.type>>
( / ( ? f 1 ] ] Claim

<<stereotype>> / <<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>>
AssertedContext // AssertedEvidence Assertedinference AssertedArtifactContext AssertedArtifactSupport
F.4 Argumentation component of the SACM profile. \
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Martin, Robert

Martin, Robert

Martin, Robert
New F.13 - F.17 figures

Martin, Robert
F.13 - F.17

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
Argument section

Martin, Robert
Argument section

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
This section includes all the elements that are needed to build an argument in SACM.  Included are all the Asserted Relationships used for Argumentation.  In addition, Artifact Package kinds are defined.

Martin, Robert

Martin, Robert
F.5


F6 section
F:5 Artifact component

section
The artifact eempenentof the SACM profile is Shown

F.18 - F.19
in PS.

This section includes the elements needed to define the pedigree and provenance of

the Artifacts used in arguments. In addition, Artifact Package kinds are defined.

(—+artifactEIement
<<stereotype>> 0.*
\fﬁlnctGroup — > <<stereotype>> <<stereotype>> <<Metaclass>>
‘ 0.* Base::ArtifactElement Property A Association
+artifactElement A\
+implements 7% [ +property
1—l extends
<<stereotype>> = <<stereotype>> 1
. 0.* i ) "
ArtifactPackagelnterface |¢— +interface ArtifactPackage P —— ¢ +target o ——
* 1.*
2. T rtifactAsset €+ ArtifactAssertedRelationship
source —
SIS — +participantPackage J
ArtifactPackageBinding
= ( I~
<<stereotype>> / <<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>>
Artifac Activity Event Participant Technique Res e
+versjorr” String[0..1] +startTime: date[0..1] +occurence: date[0..1]
e: date[0..1] +endTime: date[0..1]
e . . N\ NewF.18 - F.19 figures
F.5 Artifact component of the SACM profile.

F.7 Advanced Argument section (informative)

The Non-Normative sections of the SACM profile is Shown in F.20 - F.28. This section includes all of the elements that are

non-normative.

L New F.20 - F.28 figures

84 Structured Assurance Case Metamodel, v2.3


Martin, Robert

Martin, Robert

Martin, Robert
New F.18 -  F.19 figures
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section

Martin, Robert
section

Martin, Robert
F.18 - F.19

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
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This section includes the elements needed to define the pedigree and provenance of the Artifacts used in arguments.  In addition, Artifact Package kinds are defined.

Martin, Robert
F.7 Advanced Argument section (informative)

Martin, Robert
The Non-Normative sections of the SACM profile is Shown in F.20 - F.28. This section includes all of the elements that are non-normative.

Martin, Robert
New F.20 - F.28 figures

Martin, Robert

Martin, Robert
F.6


Annex F: SACM UML profile
(normative)

The SACM UML profile is created by extending from standard UML

F.1 meta Profile section

The meta Profile section of the SACM profile contains two stereotypes that can be placed on dependencies. These two
stereotypes allow for more precise definition of profiles. This technique is also used in OMG’s Unified Architecture
Framework (UAF), section 2.3.1 Metaconstraint dependency and the examples more fully explain the concept being
used.

F.1.1 metaconstraint

A metaconstraint on a dependency defines a UML Role that can be fulfilled between two Base UML Elements that the
stereotypes are applied to.

«Metaclass»
Dependency
«stereotype» «stereotype»
metaconstraint Metatype
[Dependency] [Dependency]

+umiRole : String [1]

Figure F.1 — SACM metaconstraint
metaconstraint

Extends

Dependency

Attribute

umlRole : String [1]

For example, in Figure F.2, between SACMAssurancCasePackage stereotype on one Package and
SACMTerminologyPackage on another Package, there may be a UML Role for "owningPackage" on one side and

"packageableElement" on the other side as reflected in the UML metamodel as illustrated in this snippet from UML v.
2.5.1 in Figure F.3 below.

1
«metaconstraints astereotypex»

astereotypen | {umiRole = "packageableElement'} SACMAssuranceCasePackage
SACM2.4::Profie: Terminology:: & _ _ _ _ _ _ _ _ _ _ | [Package]
SACMTerminologyPackage terminologyPackage
Package
[ gel assuranceCasePackage
——————————— >
«metaconstraints
{umiRole = "owningPackage"}

Figure F.2 — UML role in a profile

This can be reflected in a profile as shown in Figure F.3, below.
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F.1.2

| PackageableElement

l | Namespace |
{subsets ownedMember}
\ *| + packagedElement
Package {subsets namespace}
+ URI : String [0..1] Pa (c;w;ungPad@ge

Metatype

Figure F.3 — UML role snippet from UML v. 2.5.1

Metatype stereotype on a dependency specifies what Metaclass should be used as a base when constructing something
from the Palette of a Tool. For example, an SACMArtifact can extend any NamedElement in UML (to allow for
maximum flexibility) as shown in the profile diagram shown in Figure F.4 below, but if one creates an SACMArtifact
from a Palette, then the Metaclass used will be a Class (i.e., something that is concrete and not abstract). Metatype was
not named "metaclass" to avoid conflicts with its other uses in the language.

Metatype
Extends
Dependency

F.2

«stereotypex «Metaclass» IRI I /
ArtifactAsset NamedEiement I /
[NamedElement] 2 W Vi

Base: Artifact:
IRI Date
«stereotypex»
SACMArtifact
S E— [Class, NamedElement] «Metaclass»
{namespace->ocMypeOf(ArtifactConcept)} «Metatype»_) Class
+version : String [0..1]
+versionReleaseDate : Date [0..

Base section

+externalDocumentURI : IRI [0..%}
+internalReference : String [0..*]

Figure F.4 — Metatype to Class

The Base section of the SACM profile is Shown in F.5 — F.8. This section includes the abstract SACMElement and all of
its structure and ModelElement. In addition, BaseElements which can be used anywhere in AssuranceCases are defined.

«Metaclass»

T
11

«comment»
SACMComment is on Bement so it
can be on SACMBements as well as
other language elements in w hich

«comments
Bement is the root of
the Language Tree

{changeType=addition implies replacee->isEmpty(),
changeType=deletion implies ocIKindOf (Null),

sNotackss» SACM may be embedded
Comment
\ \
_«metacapstraint» o \ «comme
| {umiRole = “annotatedElement™} v \ Tools provide UD «comments
. «stereotype» / mﬁwz:des
«stereotypes Eloment ’ = ,.;edm““ny-
- - 2 SACMComment
|- -——— [Comment] / 7
I f ’
I | «metaconstraints «metaconstraints | / Vi
| D e L e - - = — {umIRole = "constrainedElement”) ! ; «comment»
{(umiRole = "owningElement~ — — — — — — — N e m — - - ) P Tools can provide
1 | / , description
«stereotypes | /
SACMConstraint geornants / B
(Constraint] | |specification detais a ! y
[Gons Boolean result -
L~ L ya <
angString»+specification : String (0..1) «stereotyper
1 ! SACMElement
|
|
|

T
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Constraint

astereotypes
SACMStringNamedValue
(Class, Property]

«metaconstraints
ow nedNamedV alue

{umiRole = “ownedMember}

Figure F.5 — Base section of the SACM profile.

Structure

| | I
[

—  {umiRole = “namespace”)

) and ply() Imples String»+valkue : String [0..*}redefines value,order )
b o o - — 3 name=elementName.content->first()}
' ! xpression trings+elementName - String (0..1)
~ o (umiRole = "ownedComment} | ExpressionLangString»+description : String [0..1]
I +needsDevelopment : Boolean [0..1] = false
«metaconstrainty T
{umiRole = "context’} +modeiSement +namedValue +grouping | 0.
______ > o o «stereotyper
e ; (ordered) SACMNamedValue
{umiRole = “ownedRule’} [Class, Property] +member
™ o
| | «metaconstraints +value [0..") nique {ordered)
v _ _ _ _ownedVodeBement +upleSize : hteger [0..1]
| miRole = “namespace’
“ 7 ™ ™ ™
| ow 1 ow
|

| {umiRole = “ownedMember’)
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«astereotype»

SACM Element
‘I‘ ow «metaconstraint»
{umiRole = il
«stereotype» [o e i e e e i «stereotypen
BaseElement «metaconstraint» ow M
{umiRole = "owner"}
_______________ N
astereotype» «stereotype» «stereotype» «stereotype» astereotype»
SACMD: edValue SACMComment SACMConstraint SACMGroup
[Dependency] [Class, Property] [Comment] [Constraint] [NamedBement]
Figure F.6 — BaseElement section of the SACM profile.
«stereotype»
M odelElement
«stereotype»
SACM M odel
+model
0. attributes +subModel
- +isModel : Boolean [0..1] = false 0.
+isPattern : Boolean [0..1] = false (c’y‘rdere "
+model |0..*
+element 0.*
{ element, ordered}
«stereotype» «stereotypen
SACMElement +member *group SACMGroup __«Metatype» | «Metaclass»
0. 0.° [NamedBement] Class
{redefines model}
«Metaclass»
«metaconstraint» NamedElement
{umIRole = "ownedElement”}
Kk — — — — - ==
ow nedSACMBement
ow nerGroup
——————————— e
«metaconstraint»
{umIRole = "owner"}
Figure F.7 — Group section of the SACM profile.
«Metaclass»
Dependency
o +abstraction +concretion |0..*
. : «stereotype»
«stereotype» «metaconstraint» SACM Element
SACMDependency {umiRole = "client"}
[Dependency) [~ — T T T T T T T T — ) > {abstraction->notEmpty() implies abstraction.isSACMAbstract=true,
client changeType=addition implies replacee->is Empty(),
cited->notEmpty() implies oclKindOf(cited),
supplier changeType=deletion implies oclKindOf (Null),
___________ > isCitation = citediRF->notEmpty() or cited->notEmpty(),
cited->notEmpty() and cited.isSACMAbstract=true implies isSACMAbstract=true} +cited
! {umiRole = "supplier”} attributes
\ +isSACMAbstract : Boolean [0..1] = false 0.1
+citedlRl : IRI [0..*}{ordered}
| +abstractionRI - IRI[0.."]{ordered)
-/isCitation : Boolean [1}{readOnly}
«comment» P +citation | 0..*
Dependencies in this model _ -
are Binary A
-~
-~
-~ _ -
- =
g ~ “<comment» 3
~4 = primitive:
«comment» - — |externalURs are all URIs to the 3 String y
"IRI" is used to refer to elements same ModelBement (perhaps
outside of the model and on different Model Servers)
AssociationEnd is used to and preferenced Ordered
reference elements inside the
model, it is a URL that can be

internationalized

Figure F.8 — References and Dependencies section of the SACM profile.
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F.3 Packaging section

The Packaging section of the SACM profile is Shown in F.9 — F.10. This section includes an abstract
notion of SACMPackage as well as defining the AssuraneCasePackage and its possible ownership of
other Packages.

«stereotype»
SACM2.4::Profile::Base::
SACMM odel «comment»
«comment» All Packages can contain
SACMPackage cannot contain other attributes BaseBements
SACMPackages unless specializations +isModel : Boolean [0..1] = false
specify it specifically +isPattern : Boolean [0..1] = false v
~ \
~ A
T~ L «rmTtr«‘?olcm-ﬁ'tr a?kt» edElement
~ e (_U"‘ iRole < inackadedElamen ')_ - — 3 «stereotype»
| SACM2.4::Profile::Base::
SACMPackage baseBement BaseElement
[Package] ow ningPackage
& __________
{ «metaconstraint» | |
Package | —T_ {umiRole = "owningPackagey ~
«stereotype» «stereotype» «stereotype»
SACM2.4::Profile::Base:: P yPe)
ModelElement SACMPackageWithBinding <— ScopedPackage
[Package] [Package]
N 2 {element->forAll(ele.cited->notEmpty() implies e.cited->closure(glg.
I | ow ningPackage ow ningPackage).asSet()->one(p|p=self.ow ningPackage))}
concept |
[
sslerectypoy = c==== | I «stereotype»
Concept |
R g o | | InterfacePackage
|| | [Package]
[AY | | | {element->forAll(e|not e->ocIKindOf (SACMDiagram) and not e-
| | >oclKindOf (BaseBement) implies e.isCitation=true)}
P! I
sstereolypes P l | «metaconstraint»
—— SACM2.4::Profile:: Terminology:: | {umIRole = "owningPackage"}
TerminologyConcept | | | L - - - - - - 4 «stereotype»
| «metaconstraint» SACMBindingPackage
| | | {umiRole = "packageableElement”} [Package]
«stereotype» | | bindingPackage_)
| SACM2.4:Profile::Artifact:: | . |
ArtifactConcept | smetaconsirainty
| {umlRole = "packageableElement"}
| ot B e
«stereotypex ! «metaconstraint»
|| SACM2.4:Profile::Argument:: | {umiRole = "owningPackage"}
ArgumentConcept Loris, e s i A e T e N
bindingPackage
Figure F.9 — SACMPackage section of the SACM profile.
«stereotype»
SACMPackageWithBinding
[Package]
«metaconstraint» «stereotype»
«stereotypen {umiRole = “packageableElement”) SACMAssuranceCasePackage
SACM2.4::Profile:Termnology:: & _ — _ _ _ _ _ _ _ _ | [Package] A
SACMTerminologyPackage | terminologyPackage L
{Package] assuranceCasePackage
assuranceCasePackage cardinality 0 is for an
__________ > AssuranceCasePackages
astaconsirainbs at the root of the model
{umiRole = "owningPackage"} navigation Tree or
embedded in another
package
subAssuranceCass%cka}]e /
«metaconstraint» ¢« — — — — — v /
«stereotype» {umlRole = "packageableElementy | J= — — — — — /
A tea t.. K — == === === =7 taconstraint»
SACM2.4::Profile::Artifact:: ’ «met
SACMArtifactPackage artifactPackage {umiRole = 'packageableElemenl‘)
[Package] assuranceCasePackage /
__________ N /
«metaconstraint» /
{umIRole = "owningPackage"} /
assuranceCasePackagd
¢« — — — — —
{
«metaconstraint» | = = = = = =
= 5 {umIRole = "packageableElement"} «metaconstraint»

«stereotype» . .
SACM2.4::Profile::Argument:: argumentPackage | {umiRole = "owningPackage"}
SACMArgumentPackage

[Package] assuranceCasePackage
—————————— >
«metaconstraint»

{umiRole = "owningPackage"}

Figure F.10 — SACMAssuranceCasePackage section of the SACM profile.
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F.4 Terminology section

The terminology section of the SACM profile is Shown in F.11 - F.12. This section includes the notion of a
MultiLangString as well as Category, Expressions, and Terms. In Addition, Terminology Package kinds are defined.

| | «metaconstraint»
| {umIRole = "ownedMember~}

| .
«metaconstraint»

ow nedTerminologyAsset | | -
{umiRole = *namespace"} ow nerSACMCategory |
2| V4
o <} s
TerminologyAsset SACMCategory
[NamedBement] [NamedBement]
+terminologyAsset +category
«comment» T 0.4 0.*
Usually a name for ExpressionBement will | {ordered}
suffice, but one must be able to distinguish
betw een Tank(Vehicle) and Tank(Container). |
s0 that w ould become the name (including the
parenthesis, and value w ould be for both | _«Metatyper «Metaclass»
"Tank". Cl
~
~
~
+expression «stereotype» - - - - - - = = = = = =
) ) ; %50—1)' ExpressionElement £ —— = — = — = = = = = 1l
+expressionLangString | 0.. il [NamedBement] ow nedExpressionBement i
stereotypen -y +expressionBement || «metaconstraint»
ExpressionLangStrin "
s Pr operty]g L o «ametaconstrainty | | {umiRole ="owner’}
\ {ordered) {umiRole = "ownedElement} | | ow nerSACMExpression
\ +expression 0..* L
\ «stereotype»
t
«stereotype» \ SACMExpression
MultiLangString
[Property] \ [NamedBement]
{IsSSACMADbstract = false implies expressionBement->forall(eje.isSACMAbstract = false)}
+value : String [0..*{ordered nonunique} 9 \
+anguage : String [0..*}{ordered} | N
A T «steleotype»
l / \ SAGMTerm \
! [NamedBement] \
«Metaclass \ | _ {origin->isEmpty() implies ('3 \
Property, \ | ] () implies origin. O} \
aftributes \
T ' \ I |+extemalReferrence : IR [0.+Jiordered)
| \
I should ée Conslra'net) to ! | \
v ! \ | N\ \
«Metaklass» \ | | N \
StringTaggedValue \ | | \ \
N\
L \ | | \ \ N
/ \ N | \
«comment» «comment» «comment» «comment» «comment»
can change the Termname to reflect an | | The name can be the

Itis understood that some | |Ordering is meant to keep | | Origins can also be any Bement
tools may not be able to the String "value” array in the Modeling Language that alias (i.e. a different term used for the content or one can have a
support MultiLangString and the String "language” | | SACMis embedded in, so it might | |same item) name and then the value
and will only support String | |aligned not be in the "closed" SACM contains the content

language, but it should have a
name

Figure F.11 — Terminology section of the SACM profile.

= r — «metaconstraint»

«metaconstraint» -
{umiRole = "owningPackage"}

{umlRole = "packageableElement") | | |
subTerminologyInterfacePackage v | | terminologyInterfacePackage
«stereotype» «stereotype» «stereotype»
Lerminologyconcept SACMTerminologyinterfacePackage = SAC';ﬁ:;:{::t::::kaagmg:
[Package] Fookacu] 9
«stereotypen 2o STEABGOIERTENTES .) sstaveotypor
TerminologyAsset e = i i ] 2o 9Y
[NamedBement] terminologyAsset
terminology Bement
——————————— -
«metaconstraint+ | 0
{umiRole = "owningPackage”}
T subTerminologyPackage

«metaconstraint»

| «metaconstraint»
= IRole = "owningPackage"}

| "} {t
|
«stereotype» L - - - - - N
SACMTerminologyPackage terminology Package «stereotype»
[Package] SACM2.4::Profile::Packaging::
' SACMPackag
| [Package]

Figure F.12 — TerminologyPackage section of the SACM profile.
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F.5 Argument section

The argument section of the SACM profile is Shown in F.13 - F.17. This section includes all the elements that are needed
to build an argument in SACM. Included are all the Asserted Relationships used for Argumentation. In addition,
Artifact Package kinds are defined.

subArgumentinterfacePackage

argumentinterfacePackage - " - .
i | || «metaconstraint»
«metaconstrainty | {umIRole = "packageableElement"}
{umiRole = "owningPackage"} N .\ | Vv
«stereotype»
«stereotypen
«stereotype» SACMArgum ;ltlntorfloohckagt SACM2 4::Profile::Packaging::
ArgumentConcept [Package] InterfacePackage
[Package]
attributes <
+isDefeated : Boolean [0..1] = false
«stereotype»
«metaconstraint» ArgumentElement
{umlIRole = "packageableElement"}
«stereotype» L . _ _ _ _ _ _ _ _ _
Arg A arg A
«metaconstraint»
{umIRole = "owningPackage”y | = = = = = = =
T argumentBement

| {umiRole = "packageableElement"}
|

|
|

I «metaconstraint» | «metaconstraint»
| {umIRole = "owningPackage"}
|

¢« — — — — — |
argumentPackage

«stereotypen
SACMArgumentPackage
[Package]

«stereotype»
SACM2.4::Profile::Packaging::
SACMPackageWithBinding

[Package]
Figure F.13 — ArgumentPackages section of the SACM profile.
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Targetable 7
| «metaconstraint» \ l
| {umiRole = "client’} N \ «Metaclass»
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T «comment»
The name can be the content or one
«stereotype» | can have a name and then the value
e v i | «Metaclass» contains the content
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|
|
I
[
[
I
[
I
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AssertionDeclarationKind «stereotype» N B
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Figure F.15 — AssertedContext section of the SACM profile.
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SACM2 4::Profile::Base:: +artifactReference | 0..*
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Targetable «stereotype»
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+isModel : Boolean [0..1] = false £AY | | ) [Class]
+isPattern : Boolean [0..1] = false target evidence
I I
| I
v ‘ | |
a: orooly::» | | «comment»
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| I
| I
I I
| i | «metaconstraint» «stereolype»
«stersotyper {umiRole = "supplier} {umiRole = "client’} | SACM2.4::Profile::Artifact::
AssertedRelationship I I SACMArtifact
| | [Class, NamedBement]
attributes
+isCounter : Boolean [0..1] = false YPp!
SACMAssertedEvidence
(O ]

Dependency

Figure F.16 — AssertedEvidence section of the SACM profile.

target «metaconstraint»  {umiRole = "supplier"}
«stereotype» & — — — — — — — — - - — — —_— _— —_— _— — — - — - — - — — — — — — —
Targetable «stereotype» «stereotype» l
¢
SACMArtifactReference | SACMATrtifact |
[Class] [Class, NamedBement] |
|
«stereotype» |
Assertion
source «metaconstraints {umiRole = "client’} |
attributes . — — — e e - - |
+assertionDx ation : AssertionDx ionKind [0..1] = asserted 1 |
N\ |
T T «comment» |
«stereotype» : |
SACMM odel When a SACMModel is used | |
as an inferer/inferred the
«enumeration» — e U : :;al partof a | |
attributes CMModel has some
= snrtionDeclarationkind +isModel : Boolean [0..1] = false inference relationship | |
PR xasacion Nerals +isPattern : Boolean [0..1] = false | |
axiomatic
assumed N\ | |
as's;‘r:d +whole] 0.* «comment» |
by The Whole of an SACMVodel |
——————— can be Represented as a | |
Claim for argument purposes | |
+claim|0..* | !
«stereotypen «Metaclass» | |
SACMClaim Class | |
[Class] |
attributes «stereotypen |
«ExpressionLangString»+value : String [0..1] [ *claim +subject SACM Element | |
0.* 0.* | |
{ } | |
«comment» «Metaclass» | |
The name can be the content or Dependency | |
one can have a name and then the
CIEETy value contains the content T L 1
AssertedRelationship «stereotyper
SACMAssertedinference
attributes
+isCounter : Boolean [0..1] = false [Dependency]

Figure F.17 — AssertedInference section of the SACM profile.
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F.6  Artifact section

The artifact component of the SACM profile is Shown in F.18 - F.19. This section includes the elements needed to define
the pedigree and provenance of the Artifacts used in arguments. In addition, Artifact Package kinds are defined.

Foundation:: =
String
«metaconstraint» «metaconstraint»
{umiRole = "ownedMember"} | _I |_ | {umiRole = "namespace”}

[

«comment»
Dates are

—|repi in the
ISO 8601 Standard

| | 3 format
ownedArtifactAsset I I ownerArtfactAssel
,‘/ —1 1 W - /
«stereotype» «Metaclass»
ArtifactAsset NamedElement /
astereotype» " [NamedBement] L
SACMArtifactRelationship = Artifact::
[Dep ] aint
{umiRole = "client"}
source «ustereotype»
SACMArtifact
————— target K— [Class, NamedBement] «Metaclass»
«metaconstraint» TypeOf(ArtifactConcept)} «Metatyper | Class
=% " attributes
{umiRale-= “suppler’) +version : String [0..1]
i Date : Date [0..1]
«Metaclass» & +externalDocumentURI : IRI [0.."}{ordered)
Dependency +internalReference : String [0.."}{ordered)
«stereotype»
SACMActivity (e}
«Metaclass» «stereotype» «Metaclass»
Behavior  k “MetalyPer. [arnsdEern] m SACMParticipant e SMelalyper o) Actor
[NamedBement]
«stereotype»
O ————— «Metaclass»
«Metaclass» «stereotypen SACMTechnique e AMOOPON . ) Clans
[NamedBement]
Event «Meta SACMEvent
type»
o N o [NamedBement] 1
«stereotype»
SACMResource Wstatypes
[NamedBement]
attributes
«ExpressionLangString»+ocation : String [0..1]
Figure F.18 — Artifact section of the SACM profile.
subArtifactinterfacePackage ~ artifactinterfacePackage
. r - «metaconstraint»
«metaconstraint» |
{umIRole = "packageableElement"} I g | {umlRole = "owningPackage"}
1
«stereotype» «stereotype» «stereotype»
ArtifactConcept SACMArtifactinterface Package SACM2.4::Profile::Packaging::
[Package] b InterfacePackage
T [Package]
«metaconstraint» «stereotype»
«stereotype» {umIRole = "packageableElement"} ArtifactElement
ArtifactAsset € — — — — = — = = — = 1
[NamedBement] artifactAsset
artifact8ement . L _ _ _ _ _ _ _ _ 1
_—- - = = = — — — — 9
«metaconstraint» A |
{umlIRole = "owningPackage"} artifactBement |
|
| |
| «metaconstraint» I «metaconstraint»
| { =" ent"} |  {umlRole = "owningPackage"}
| |
| |
artifactPackage |
«stereotype» « — — — — — — —
SACMArtifactPackage
[Package]
SE——N «stereotype»
SACM2.4::Profile::Packaging::

SACMPackageWithBinding
[Package]

Figure F.19 — ArtifactPackage section of the SACM profile.
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F.7 Advanced Argument section (infotmative)

The Non-Normative sections of the SACM profile are Shown in F.20 - F.28. This section includes all of the elements that

are non-normative.

. «stereotype»
+assertion A o
«comment»
0." Ur bl
bsets modelEl 1) attributes i
{subsets modelElement} @sserﬁonDeclaration : AssertionDeclarationKind [0..1] = asserted — ::l‘g;lgs nc;r:"l‘)ea
+sTrue : Boolean [0..1] 9 cardinality 0 isTrue
T |o- 0.r
+assertion +assertionForValue
{subsets namedValue, ordered} \/
+strength | 0.. +grouping| 0.
«stereotype»
SACM2 .4::Profile::Base:: «stereotype» «comment»
SACMNamedValue SACM2.4::Profile:Argument:: Probable (P)
Class, Proj SACMClaim Collective (C)
¢ ribe pgny] «m:an-ber Cla: Necessary (N)
D Yerdaracne butes 0. [Class) Sufficient ()
+value [0.."){ordered,nonunique} {ordered) NecessaryAndSufficient (NS)
ByRule (R)
7
/ \
1
«enumeration»
«comment» «comment» Inference TypeKind
A SACMConstraint can be used A SACMDependency can be enuneration literals
to define the calculated value of used to show dependency's
the depender based on the betw een Strengths collective
dependees (which can be necessary
named through a sufficient
SACMDependency necessaryAndSufficient
byRule
«stereotype» 1
SACM2.4::Profile::Argument::
AssertedRelationship «comment»
Collective implies all sources are
attributes Necessary, taken together they
" . Baclean [0 11 = are Sufficient (this is meant to be
tisCounter; Boolean [0..1) = false for inductive arguments that are
T complete by their arguers)
«stereotype»
SACM2.4::Profile::Argument::
SACMAssertedinference +assertionRule E
ertion
) reriand 0.* +assertionValue «comment»
{inferenceType=byRule implies inferenceRule->notEmpty()}} ™ (| 707 {Lower Index Rules take
attributos {ordered}—}— — — — — 0.1~ precedence over Higher
+inferenceType : InferenceTypeKind [0..1] = collective _ —|Index rules}
«stereotype» -
+assertediference | 0" SACMRule _ —
+inferenceRule [NamedEement]
_ - " attributes ‘ ; s
0.* | «ExpreSsionLangString»+value : String [0..1] 5 «stereol
{ordered} SACM2.4::Profile::Base::
- ! BaseElement
_ - [«Metatype»
N .
T «Metaclass» «Metaclass»
{ IEl t
The name can be the content or one Gy QRElectiomen

can have a name and then the value
contains the content

Figure F.20 — AdvancedArgument section of the SACM profile.

«comment»

Anything using Date in SACM
can use this mechanism instead
B g ~
7 ~
«comment»
Durations of low er «stereotype» «stereotype»
index take SACMActivity SACMEvent
g_re}::ad;zce over [NamedBement] [NamedBement]
[;Jgraeﬁronsex {dateTimeDuration->notEmpty() implies endTi pty() and startTi wty()} {dateTimeOccurrence->notEmpty() implies occurrence->isEmpty()}
N attributes attributes
+startTime : Date [0..1] +occurence : Date [0..1]
N N N +EndTime : Date [0..1)
«comment» N 0.* +activity +event | 0.*
An invalid AN
Duration, in order N
to invalidate a - N
portion of a valid T - N +dateTimeOccurrence |, 0..1
Duration must be “{ordered}
of low er ordering 0.* +duration «stereotype»
SACMDateTime
«stereotype» [Class, Property]
Duration attributes
[Class, Property] +value : String [0..*){redefines value,ordered,nonunique}
bites +timeUnit : TimeUnitKind [0..1] = is08601
+ishvalid : Boolean [0..1] = false +actor : Real [0..1] = 1.0

Figure F.21 — AdvancedArtifact section of the SACM profile.
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e +model +element {changeType=addition implies rej >isEmpty(), il __ [Gass]
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SACM2.4: Profile: Base:: 0. 0 )
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4change1'ype ChangeTypeKm
0. ! T
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{ordered} SACM2 4::Profile: Base:: \
«enumeration» VN
DefeationtMechanis mKind T
eounpration ftersls
byOpinion «stereotype» The name can be the content «acomment»
byLogic SACM2.4::Profile::Packaging:: or one can have a name and {Lower Ihdex Rules take
ki Concept then the value contains the precedence over Hgher index
< content rules}
~
~
T <
~
«comment» astereotype» Soal
These are ordered according to strength, i.e. if 5 . A
everything has a mechanism of ByLogic then the SACM? 4::Profile::Argument:: +assertable  +defeation| «stereotyper
Conclusion can be marked ByLogic, but if one ArgumentConcept 0.* [ SACMRule
Assertion (e.g. a Claim) has mechansim ByOpinion, {ordered)
then everything "dow nstrean of that ByOpinion L
must be marked inion (some of this should be i i - ttributos
handled automm:ya?yp:;y a |(m|) sieDefeaind . Paolean 0.1) = it aExpressionLangString»+vakie : String [0..1]

Figure F.22 — Assessment section of the SACM profile.
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I
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|
|
| ety pex «stereotype»
SACM2 4::Profile:: -ar SACMZ.4::Pr.
© = = > SACMAtifactReference 0.~ 0. iy e
SACMElement
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«stereotyper»
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«ExpressionLangString»+phrase : String [1]
«ExpressionLangString»+explication : String [0..1]
L
4 \ RS
’ I \ ~
AN ] N
«comment» «c nt» «comment» ~ «comment»
Ul Note: Explicated phrases Uniqueness: May not assert two Scope. The explication applies to T {contextis "PHRASE is
should be visually distinguished explications for the same phrase (i) the element e at w hich the interpreted as
from non-explicated text and that apply to H)e 'same element context c is asserted, EXPLICATION" or if
Context has the graphical form (ii) any goal, strategy, or solution EXPLICATION is empty, then
“phrase:explication” | in the same argument module that "PHRASE is interpreted in
| directly or indirectly supports e the context of the
through referenced SACMBement,
| relationships, and usually an Artifact”
(iii) any justification, assertion, or
confidence el in the same
«comment» «comment» module asserted as context to an
Loaded language. Arguers Non-circularity. Context :uelesl E(.; :;’n:(h')c C oples ae/per.
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Figure F.23 — Context section of the SACM profile.
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«stereotype» =
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Start Vi when = ) L e - - ==
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value contains the content relative time starts at the beginning of A
another Duration, otherwise it starts at 7 \
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e e If no startDatetime, then assume that it is
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«stereotype»
SACMDateTime
[Caass, Property]
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+imeUnit : TimeUnitKind [0..1] = iso8!
+factor : Real [0..1] = 1.0
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Figure F.24 — DateTime section of the SACM profile.
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«stereotype» ® «stereotypen ®
SACMJoinByRule SACMCombine
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attributes attributes
+oinType : JoinTypeKind [1] = byRule{readOnly redefines joinType} +oinType : JoinTypeKind [1] = combine{readOnly redefines joinType}
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«iconHolder» NonNormative:
JoinTypeKind ::Join::
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Figure F.25 — Join section of the SACM profile.
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v {umiRole = "ownedMember"} - «comments
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I
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«stereotype»
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o 8 «slereotype»
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«stereotype»
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[Class, Property]
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«stereotype»
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[Cass, Property]
attributes
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+minValue [0..*}{ordered nonunique}
+maxValue [0..'}{ordered,nonunique}

«comment»
If minValue, maxValue, isMninclusive,

value is used for all
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«comment»
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+literal : Real [0.."}{redefines literal ordered}

?

«stereotype»

[Cass, Property]
attributes
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+maxValue : Real [0.."] = 1.0{readOnly redefines maxValue}

Figure F.26 —

NamedValue section of the SACM profile.
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i
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.

«Metaclass»
Diagram

Figure F.27 — SACMDiagram section of the SACM profile.
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Figure F.28 — SACMDiagramTypes section of the SACM profile.
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