Annex C: Concrete Syntax (Graphical Notations) for the
Argumentation Metamodel

(informative)

C.1 ArgumentPackage

The concrete syntax for ArgumentPackage is defined in Figure C1.

/

me

description

/Figure C1 - Concrete Syntax for ArgumentPackage

ArgumentPackagelnterface
ntax for ArgumentPackagelnterface is defined in Figure C2. /

e

The concre

ame

deseription

/ig/reCZ - Concrete Syntax for ArgumentPackagelnterfac
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3 ArgumentPackageBinding

The concretessyntax for ArgumentPackageBinding is defined in Figure C3.

ame

deseription

S

Figure C3 - Concrete Syntax for ArgumentPackag%hg\

C.Z ArtifactReference

1
The concrete syntax for ArtifactReference is defined in Figure C4

name 7{—

statement

Figure C/ Concrete Syntax for ArtifactReference
Subject g y

C. 5The +metaClaim reference

Clalms can use subject AssocnatlonEnd to reference a SACMEIement as the subject of the Claim
& g A (e.g., regardlng the confidence in

the Assertlon) The concrete syntax for the +metaClaim reference is deﬁned in Figure G5~ 2
Subject

2 Subject
Figure C# — Concrete Syntax for +metaClaim reference

Subject
Examples of using the =metaClaim reference can be found in Appendix D.
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3
C.6/ Claim

By default the AssertionDeclaration of a Claim is set to asserted, the concrete syntax for an asserted Claim is defined in
Figure C¢. 3

~ hame |

// Insert new Figure C6
S ent

/

3
Figure Cy- Concrete Syntax for asserted Claim

An assumed Claim indicates that an assumption is declared without any supporting evidence or argumentation. The
concrete syntax for an assumed Claim is defined in Figure CZ. 4

Nname

statement

] ———o

4
Figure C7’- Concrete Syntax for assumed Claim

A needsSupport Claim indicates that a Claim is declared as requiring further evidence or argumentation. The concrete
syntax for a needsSupport Claim is defined in Figure C3/5

name

statement

5
Figure Cﬁ/- Concrete Syntax for needsSupport Claim

An axiomatic Claim indicates that a Claim is intentionally declared to be axiomatically true. The concrete syntax of an
axiomatic Claim is defined in Figure C9. 6
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ame /

/,.__—— Insert new Figure C6
sta nt

™~

6,
Figure Cﬁ- Concrete Syntax for axiomatic Claim

A defeated Claim indicates that a Claim is defeated by counter-evidence. The concrete syntax of a defeated Claim is

defined in Figure CH0. 7
e /

/___,’— Insert new Figure C7

sta nt

N

7
Figure CJaO'- Concrete Syntax for defeated Claim

An asCited Claim indicates that a Claim cites another claim and is hence supported by the cited Claim. The concrete
syntax of an asClted Claim is defined in Figure C)/(. 8

n Cited Pkg [Cited name] T
/____—— Insert new Figure C8
S {

8
Figure CJ4 - Concrete Syntax for asCited Claim

An abstract Claim indicates that a Claim is part of a pattern or a template. The concrete syntax for an Abstract Claim is
to render the Claim with dash lines, Figure C]2’is an example of an abstract asserted Claim.
9
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: statement |
| |
| |

Figure C12 5 Concrete Syntax for abstract asserted Claim

For other types of Claims, they should be rendered in dash lines, should their +isAbstract attribute is true.
4
C.7’ArgumentReason|ng

10
The concrete syntax of ArgumentReasoning is defined in C J/a/ (note: the right hand side of the notation).

name

statement

10
Figure C%/— Concrete Syntax for ArgumentReasoning

5
C.ﬁ Assertedinference

The concrete syntax of AssertedInference is defined in Figure C/IA,/ where the dot represents the AssertedInference
instance, the edge without an arrow represents the +source reference of the AssertedInference, and the edge with an
arrow represents the +target reference of the AssertedInference.

/w
1 — Insert new Figure C11

Figure C14 - Concrete Syntax for asserted AssertedInference

An assumed AssertedInference indicates that the inference is assumed without any supporting evidence or
argumentation. The concrete syntax of an assumed AssertedInference is defined in Figure CJ'S (note: the change is
applied to the +target reference edge of an AssertedInference).

12
Figure 0}6/- Concrete Syntax for assumed AssertedInference

A needsSupport AssertedInference indicates that the inference is declared as requiring further evidence or
argumentation. The concrete syntax of a needsSupport AssertedInference is defined in Figure }6 (note: the change is
applied to the +target reference edge of an AssertedInference). 13

————— 0o 00— P
Figure C}( Concrete Syntax for needsSupport Assertedinference
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An axiomatic AssertedInference indicates that the inference is declared to be axiomatically true. The concrete syntax of
an axiomatic AssertedInference is defined in Figure C,l/f (note: the change is applied to the +target reference edge of an
AssertedInference).

|
>
|

Figure C}/- Concrete Syntax for axiomatic AssertedInference

A defeated AssertedInference indicates that the inference is defeated by counter-evidence. The concrete syntax of a
defeated AssertedInference is defined in Figure Cyg(note the change is applied to the +target reference edge of an
AssertedInference).

|
/ \ Insert new Figure C15

1
Figure C}% - Concrete Syntax for defeated Assertedinference

An asCited AssertedInference indicates that the inference cites another AssertedInference and is hence supported by the
cited AssertedInference. The concrete syntax of an asCited AssertedInference is defined in Figure (}l@’ (note: the
change is applied to the +target reference edge of an AssertedInference).

'
/_\ Insert new Figure C16

16
Figure C19 - Concrete Syntax for asCited AssertedInference

An abstract AssertedInference indicates that the inference is part of a pattern or template. The concrete syntax of an
abstract AssertedInference is defined in Figure C/Z(Y (note: the change is applied to the +target reference edge of an
AssertedInference).

Figure C2(‘f - Concrete Syntax for abstract asserted AssertedInference
For other types of AssertedInference, they should be rendered in dash lines, should their +isAbstract attribute is true.

An isCounter AssertedInference indicates that the inference counters its declared purposes. The concrete syntax of an
isCounter AssertedInference is defined in Figure C}/{(note the change is applied to the +target reference edge of an

AssertedInference).
M Insert new Figure C18

Figure C,’?f Concrete Syntax for counter asserted Assertedinference

6
C.9 AssertedEvidence

19
The concrete syntax of AssertedEvidence is defined in Figure C2Z; where the dot represents the AssertedEvidence

instance, the edge without an arrow represents the +source reference of the AssertedEvidence, and the edge with an
arrow represents the +target reference of the AssertedEvidence.
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/‘\ >
— Insert new Figure C14
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Figure C% - Concrete Syntax for asserted AssertedEvidence

An assumed AssertedEvidence indicates that the inference is assumed without any supporting evidence or
argumentation. The concrete syntax of an assumed AssertedEvidence is defined in Figure C23 (note: the change is
applied to the +target reference edge of an AssertedEvidence). 20

pum I e—

20
Figure ng’ - Concrete Syntax for assumed AssertedEvidence

A needsSupport AssertedEvidence indicates that the inference is declared as requiring further evidence or
argumentation. The concrete syntax of a needsSupport AssertedEvidence is defined in Figure C}( (note: the change is
applied to the +target reference edge of an AssertedEvidence). 21

e 00— P

21
Figure C24 - Concrete Syntax for needsSupport AssertedEvidence

An axiomatic AssertedEvidence indicates that the inference is declared to be axiomatically true. The concrete syntax of
an axiomatic AssertedEvidence is defined in Figure C%(note the change is applied to the +target reference edge of an
AssertedEvidence).

|
>
|

22
Figure C2% - Concrete Syntax for axiomatic AssertedEvidence

A defeated AssertedEvidence indicates that the inference is defeated by counter-evidence. The concrete syntax of a
defeated AssertedEvidence is defined in Figure C}K (note: the change is applied to the +target reference edge of an
AssertedEvidence).

|
/ \ Insert new Figure C18

23
Figure C}K - Concrete Syntax for defeated AssertedEvidence

An asCited AssertedEvidence indicates that the inference cites another AssertedEvidence and is hence supported by the
cited AssertedEvidence. The concrete syntax of an asCited AssertedEvidence is defined in Figure c2] (note: the change
is applied to the +target reference edge of an AssertedEvidence).

/Q\-\ Insert new Figure C19

24
Figure C?/- Concrete Syntax for asCited AssertedEvidence

An abstract AssertedEvidence indicates that the inference is part of a pattern or template. The concrete syntax of an
abstract AssertedEvidence is defined in Figure C2/8’ (note: the change is applied to the +target reference edge of an
AssertedEvidence).

Structured Assurance Case Metamodel, v2.3 61


Martin, Robert

Martin, Robert

Martin, Robert
Insert new Figure C18

Martin, Robert

Martin, Robert

Martin, Robert
Insert new Figure C14

Martin, Robert

Martin, Robert

Martin, Robert
Insert new Figure C19

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert

Martin, Robert
19

Martin, Robert
20

Martin, Robert
20

Martin, Robert
21

Martin, Robert
21

Martin, Robert
22

Martin, Robert
22

Martin, Robert
23

Martin, Robert
23

Martin, Robert

Martin, Robert
24

Martin, Robert

Martin, Robert
24

Martin, Robert
25


25
Figure C}ﬁ’ - Concrete Syntax for abstract asserted AssertedEvidence

For other types of AssertedEvidence, they should be rendered in dash lines, should their +isAbstract attribute is true.

An isCounter AssertedEvidence indicates that the inference counters its declared purposes. The concrete syntax of an
isCounter AssertedEvidence is defined in Figure C/Qﬂ’ (note: the change is applied to the +target reference edge of an

AssertedEvidence).
><,\ nsert now Figare C18

Figure C;f Concrete Syntax for counter asserted AssertedEvidence

C. 1«6 AssertedContext

27
The concrete syntax of AssertedContext is defined in Figure C34, where the dot represents the AssertedContext
instance, the edge without an arrow represents the +source reference of the AssertedContext, and the edge with an
arrow represents the +target reference of the AssertedContext.

M Insert new Figure C27

27
Figure C34 - Concrete Syntax for asserted AssertedContext

An assumed AssertedContext indicates that the inference is assumed without any supporting evidence or
argumentation. The concrete syntax of an assumed AssertedContext is defined in Figure C34" (note: the change is
applied to the +target reference edge of an AssertedContext). 28

| .

28
Figure C,'Yf - Concrete Syntax for assumed AssertedContext

A needsSupport AssertedContext indicates that the inference is declared as requiring further evidence or argumentation.
The concrete syntax of a needsSupport AssertedContext is defined in Figure C}Q/ (note: the change is applied to the
+target reference edge of an AssertedContext).

e e 06—l

29
Figure C% - Concrete Syntax for needsSupport AssertedContext

An axiomatic AssertedContext indicates that the inference is declared to be axiomatically true. The concrete syntax of
an axiomatic AssertedContext is defined in Figure 3y (note: the change is applied to the +target reference edge of an
AssertedContext). 30

|
I -

30
Figure C33’- Concrete Syntax for axiomatic AssertedContext
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A defeated AssertedContext indicates that the inference is defeated by counter-evidence. The concrete syntax of a
defeated AssertedContext is defined in Figure C}4’ (note: the change is applied to the +target reference edge of an

AssertedContext).
-
N Insert new Figure C31

31
Figure C3¢( - Concrete Syntax for defeated AssertedContext

An asCited AssertedContext indicates that the inference cites another AssertedContext and is hence supported by the
cited AssertedContext. The concrete syntax of a defeated AssertedInference is defined in Figure C% (note: the change
is applied to the +target reference edge of an AssertedContext).

ﬁ/-_
/E\-\ Insert new Figure C32

32
Figure C;36/ - Concrete Syntax for asCited AssertedContext

An abstract AssertedContext indicates that the inference is part of a pattern or template. The concrete syntax of a
defeated AssertedContext is defined in Figure C}G (note: the change is applied to the +target reference edge of an
AssertedContext).

33
Figure C36 - Concrete Syntax for abstract asserted AssertedContext

For other types of AssertedContext, they should be rendered in dash lines, should their +isAbstract attribute is true.

An isCounter AssertedContext indicates that the inference counters its declared purposes. The concrete syntax of an
isCounter AssertedContext is defined in Figure C% (note: the change is applied to the +target reference edge of an

AssertedContext).
A Insert new F|gure C34

Figure C}?f Concrete Syntax for counter asserted AssertedContext
1 AssertedArtifactSupport

The concre ntax of AssertedArtifactSupport is defined in Figure C38, where the dot represents t
AssertedArtifact ort instance, the edge without an arrow represents the +source reference o
AssertedArtifactSupportsand the edge with an arrow represents the +target reference of theAssertedArtifactSupport.

is applied to the +target reference edge of ap-AssertedArtifactSuppo

Figure C39 - Concrete Syntax for assumed AssertedArtifactSupport
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needsSupport AssertedArtifactSupport indicates that the inference is declared as requiring further evidence or
argumentation. The concrete syntax of a needsSupport Asserted ArtifactSupport is defined in Figure C40 (note: th:
is applied to the +target reference edge of an AssertedArtifactSupport).

o006 —p

Figure C40 - Concrete Syntax for needsSupport AssertedArtifactSupport

e. The concrete
ied to the +target

An axiomatic AsseiedArtifactSupport indicates that the inference is declared to be axiomatically
syntax of an axiomatig AssertedArtifactSupport is defined in Figure C41 (note: the change is ap,
reference edge of an AssertedArtifactSupport).

Figure C4Y - Concrete Syntax for axiomatic AssertedArtjfactSupport

A defeated AssertedArtifactSupport indicates that the inference is defeated by £ounter-evidence. The concrete syntax of
a defeated AssertedArtifactSupport is defined in Figure C42 (note: the chang€ is applied to the +target reference edge
of an AssertedArtifactSupport).

-

Figure C42 - Concrete Syntax for defedted AssertedArtifactSupport

An asCited AssertedArtifactSupport indicates that the inf¢rep€e cites another AssertedArtifactSupport and is hence
supported by the cited AssertedArtifactSupport. The concrfe syntax of a defeated AssertedInference is defined in
Figure C43 (note: the change is applied to the +target reférenge edge of an AssertedArtifactSupport).

Figure C43 - Concyete Syntax for asCited AssertedArtifactSupport

An abstract AssertedArtifactSupport indigdtes that the inference is part of a'pattern or template. The concrete syntax of
a defeated AssertedArtifactSupport is dgfined in Figure C44 (note: the change\is applied to the +target reference edge
of an AssertedArtifactSupport).

Figure @44 - Concrete Syntax for abstract asserted AssertedArtif

For other types of AssertedArtifactSupport, they should be rendered in dash lines, should their +isAbstract attribute is

true.

An isCounter AssertédArtifactSupport indicates that the inference counters its declared purposes\I'he concrete syntax
of an isCounter Ag§ertedArtifactSupport is defined in Figure C45 (note: the change is applied to thd +target reference
edge of an AsseytedArtifactSupport).

L >

Figure C45 - Concrete Syntax for counter asserted AssertedArtifactSupport

ote: although the graphical notation of AssertedArtifactSupport is similar to AssertedInference/AssertedEvidence,
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they are distinguishable through the types of elements that the +source and +target references connect to.

C.12 AssertedArtifactContext

The concrete\syntax of AssertedArtifactContext is defined in Figure C46, where the dot represents the
AssertedArtifadtContext instance, the edge without an arrow represents the +source reference of the
AssertedArtifactContext, and the edge with an arrow represents the +target reference of the AssertedArtifactContext.

® g

igure C46 - Concrete Syntax for asserted AssertedArtifactConte

An assumed AssertedArtifactContext indicates that the inference is assumed without any/supporting evidence or
argumentation. The concrete syntax of an assumed AssertedArtifactContext is defined/n Figure C47 (note: the change
is applied to the +target reference\edge of an AssertedArtifactContext).

Figure C47 - Cohgrete Syntax for assumed AsseytedArtifactContext

A needsSupport AssertedArtifactContext indicates that the inference is declared as requiring further evidence or
argumentation. The concrete syntax of a needsSupport Asserted ArtifactContext is defined in Figure C48 (note: the
change is applied to the +target reference edge of dn AssertedArtifactContext).

oo ¢——H

Figure C48 - Concrete Syntax for feedsSupport AssertedArtifactContext

An axiomatic AssertedArtifactContext indicates that the inferenge is declared to be axiomatically true. The concrete
syntax of an axiomatic AssertedArtifactContext is dgfined in FigtxeC49 (note: the change is applied to the +target
reference edge of an AssertedArtifactContext).

Figure C49 /Concrete Syntax for axiomatic AssertedActifactContext

A defeated AssertedArtifactContext indicates that the inference is defeated by counter-evidence. The concrete syntax of
a defeated AssertedArtifactContéxt is defined in Figure C50 (note: the change is applied to the +target reference edge
of an AssertedArtifactContext).

Figure C50 - Concrete Syntax for defeated AssertedArtifactContext

An asCited AssertedArtifactContext indicates that the inference cites another AssertedArtifactContext and is hence

defined in

Figure C51 - Concrete Syntax for asCited AssertedArtifactContext
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ArtifactContext

rete Syntax for abstract asserted Asse

Figure C52 - C

For other types of AssertedArtifactContext, these should be rendered in.dash lines, should their +isAbstract attribute is

true.

An isCounter AssertedArtifactContext indicates that the J
of an isCounter AssertedArtifactContext is defined i
edge of an AssertedArtifactContext).

ce counters its declared purposes. The concrete syntax
ote: the change is applied to the +target reference

Figure C53 - Concrete Syntax for counter asserted AssertedArtifactContext
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C.11 JoinTypeKind Notations

The following are icons that can be applied to the different JoinTypeKind specializations.

Figure C35 - Concrete Syntax for the And JoinTypeKind specialization

®

Figure C36 - Concrete Syntax for the Combine JoinTypeKind specialization

O

Figure C37 - Concrete Syntax for the Or JoinTypeKind specialization

@

Figure C38 - Concrete Syntax for the Rule JoinTypeKind specialization

X

Figure C39 - Concrete Syntax for the Xor JoinTypeKind specialization
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Figure C3 - Concrete Syntax for asserted Claim
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Figure C6 - Concrete Syntax for axiomatic Claim
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Figure C7 - Concrete Syntax for defeated Claim
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Figure C8 - Concrete Syntax for asCited Claim

@ > >

Figure C11 - Concrete Syntax for asserted Assertedinference
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Figure C15 - Concrete Syntax for defeated AssertedInference
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Figure C16 - Concrete Syntax for asCited AssertedInference

° > >

Figure C17 - Concrete Syntax for counter asserted Assertedinference

° - -

Figure C27 - Concrete Syntax for asserted AssertedContext
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Figure C31 - Concrete Syntax for defeated AssertedContext
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Figure C32 - Concrete Syntax for asCited AssertedContext
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Figure C34 - Concrete Syntax for counter asserted AssertedContext



