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SysML vi.4 Revision Task Force
Status

e Chair(s): Conrad Bock, Roger Burkhart
e Chartered: 23 September 2011
® Documents published 09 December 2013

O SysML 1.4 RTF Report (ptc/2013-12-08)
O SysML 1.4 Specification with change bars (ptc/2013-12-09)

e Status: Technical Committee Recommended SysML v1.4 for
Approval as of January 6, 2014
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Issue Disposition Status

Resolved 61 | The RTF/FTF agreed that there is a problem that needs fixing,
and has proposed a resolution (which may or may not agree
with any resolution the issue submitter proposed)

Deferred 87 | The RTF/FTF agrees that there is a problem that needs fixing,
but did not agree on a resolution and deferred its resolution to a
future RTF/FTF.

Transferred |0 [ The RTF/FTF decided that the issue report relates to another
specification, and recommends that it be transferred to the
relevant RTF.

Closed, no 17 | The RTF/FTF decided that the issue report does not, in fact,

change identify a problem with this (or any other) OMG specification.
Closed, Out |0 | The RTF/FTF decided that the issue report is an enhancement
of Scope request, and therefore out of scope for this or any future FTF or

RTF working on this major version of the specification. The
RTF/FTF has closed the issue without making any specification
changes, but RFP or RFC submission teams may like to
consider these enhancement requests when proposing future
new major versions of the specification.

Duplicate or [ 6 | Thisissue is either an exact duplicate of another issue, or very
merged closely related to another issue: see that issue for disposition.

Source: SysML v1.4 RTF Report
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Summary of Changes (Partial)

* New/Modified Features e Other Changes
O View/Viewpoint changes O Language compliance
O Element Group O Diagram interchange
O Property Path O Architecture changes
O Directed Relationship Property Path

extensions
O Bound Reference
O Adjunct property
O Unit and Quantity Kind changes
e Notation Changes
O Notation for inherited features
O Behavior compartment

O Port compartment
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New/Modified Features
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View/Viewpoint Changes
Issues 18653, 18719, 18988, 19078

e Viewpoint specifies method to address stakeholder concerns
O Viewpoint method is a behavior to query model and present results

O Stakeholder is a classifier

* View is a representation of the artifact presented to stakeholder

wstakeholders
NHTSA

O Presented in diagrams, tables, documents, ...

wstakeholders

. . concern=""
O View can be composed of other views
pkg [Fackage] Viewpoints [Regulator Viewpoints) )
|
R -:clvait%wpvqintn int Automobile Domain
egulator Viewpoi
g wp ] .

. .
& Glakeholder=National Highway Traffic Safety Administratio

‘ VI N
[l Vehicle Safety  [)--------- -=» Requirements
N, Regulations” 4 wexposes

Climethod=query_safety requirements_traceability(} >
prese -
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View/Viewpoint Transition
from SysML vi.3tovi.4

e Conform

O Replace v1.3 Conform with v1.4 Conform. The conform target in 1.3 becomes the
general classifier in 1.4.

e View
O Replace 1.3 View package with 1.4 View class
e Viewpoint
O For each Stakeholder string, create a stakeholder with the string as the name
O Update the stakeholder property on the new viewpoint with the created stakeholder

O For each method string of the 1.3 viewpoint, create the operation ((createnView()
and append the string to the body of a comment that annotates the operation.

e Element and package import

O Replace each package and element import with an expose relationship.
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Element Group
Issue 13928

e Light weight mechanism to group any kind of model element
based on some criteria without implying any ownership or
modifying the element
O Example criteria: legacy components, high risk, ...

O Elements can be a member of multiple groups

O Tool vendors expected to provide additional
groupj ian_such as colors, tabular views,

<<elementGroup>>
{name=MyGroup, size=3}

Elementl
Group criterion description

~
4 S
~
~
~
S

* Element3

9 12/6/2014




Element Group (cont.)
Issue 13928

Attributes
® name: name of the element group

e /criterion: specifies the rationale for being member of the group. Derived from
Comment::body.

O Adding an element to the group asserts that the criterion applies to this element.
e /size: number of members in the group. Derived.
* /member: specifies the members of the group. Derived from Comment::annotatedElement.

e orderedMember: for organizing members according to an arbitrary order. Optional.
Ordered, subsets member.

Operations

e The static query AllGroups() returns the set of all the groups an element is member of.
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Property Path
Issue 14447, 18407

e The ElementPropertyPath stereotype s
¥5 - Elemen
enables elements to identify other y'y

elements by a multi-level path of

properties accessible from a context
block.

e The DirectedRelationshipPropertyPath By
stereotype includes a property path for

DirectedRelationship
the source and target of a relationship. /(L\

N
usterectypes *\ 0.*
DirectedRelationshipPropertyPath /

1.°

propert'_.fFat'rT ametaclassy
{ordered, nonunique) UML4SysML::Property

wsterectypes
ElementPropertyPath

sourcePropertyPath/fu g » g« h targetPropartyPath
{ordered, nonunique} {ordered, nonunique]

sourceClassifier ametaclassy
0| UML4SysML::Classifiar

v argeiClassier
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Directed Relationship Property Path
Extensions

e Requirements relationships and allocation relationships
extend the DirectedRelationshipPropertyPath to disambiguate
relationship to nested properties.

bdd [ System Decompostion J_J ibd [Block] Vehicle[ Vehicle D
zhlocks front : Wheel Assembly [2]
Vehicle
w : Wheel
¥
‘ front 3 2 rear t: Tire
~—blocis {Satisfies = Front Tire Requirement, Rear TiiE-Requirsment}
Wheel Assembly zreguirement=
I PR Z|Front Tire Requirement
w t rear : Wheel Assembly [2]
zhlock= zhlocks zreguiremert =
Wheel Tire Rear Tire Requiremennt W : Wheel
t: Tire
{Satisfies Mm. Rear Tire Requirement}
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Bound Reference
Issue 15077

® Bound reference stereotype designates a property at
context level that is bound to a nested property
O Enables identification of deeply nested properties at context level

O Redefine sr-br to represent Variants

bdd [ System Decomposttion ]J bdd [ Bound Reference ]| bdd [ Nested properties ]|
gblocks zhlocks eblocks
Vehicle Vehicle Vehicle
— mferences |
i sr-br : Sunroof Assembly [0..1] >
ablocks ablocks h"“?“';'“”;”;
Body Body sr-br is bound to sr
I Qﬂundﬁeference» Vehicle ;:::;Zf Variant
0.1) sr 0.1 | sr NO0.1.| sr-br & !
: — pais s
«blocks ks sr: Sunroof Assembly{redefines sr-br}
Sunroof Assembly Sunroof Assembly
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Bound Reference (cont.)

e Binding connector binds bound reference to nested property

IZI..“IIsr 0.1, =r-br

zhoundReferences

zhlock=

Sunroof Assembly

. —

bdd [ Bound Reference J_J ibd [ Yehicle _]_J
zhlock=
:Bo
Vehicle dy
I sr : Sunroof Assembly [0..1]
ablocks b‘*“?“';'“e':”; ‘ )
Body sr-hr is boun D

hinding conne

gcammentsz
ctor
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Adjunct Property
Issue 18704

e Applying the adjunct stereotype to a property enables it to
reference another model element and its associated semantics.

O Example: the properties in an activity decomposition on a bdd
reference the actions in an activity diagram and the action semantics

(act [ Dox ] A
bdd [ Adjunct Property ]J ,
W
zactivitys | " |
Do X .
|
zadjiunctz gadjuncts ﬁfT
v y2 _ >P " |
sactivitys aactivitys Adjunct property y2 I
!zl e references action y2 &
L)
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Unit and Quantity Kind Changes
Issue 18269

e Specify units and quantity kinds as instances of blocks in model
library (unit and quantity kind were stereotypes in v1.3)

pkg [ Yalue Type Example with Unit and Quantity Kind _]_J uhetaclasss
DataType
eValueTypes T
Real asterectypes
o ValueType (0.
+unit | 0.1
z¥alueTypes wMetaclassy
m InstanceSpecification
cvalueTypen o
unit= o metre +quantitykind | 0.1
0.
(metre : Unit )
definitionURI = "hitp:/Awwibipsa-srer€nisilbase_units/metre. htm! "
gquantitykind = length pkg [ Unit and Quartity Kind ]J
zblocks zhlocks
Unit QuantityKind
- = T unit guantitykine e
length : QuantibyKind definttionURI : String [0.1] 0. 1 0.4 |defintionURI : String [0.1]
description : String [0..1] description : String [0..1]
symbel : String [0..1] symbel : String [0..1]
®
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Units and Quantity Library
from ISO 80000

bdd [Package] 1ISO80000 [ SysML Quantity Kinds and Units for the covered content of ISC 80000 ;J

e Organization of the definitions of units and N T T
quantities from the normative parts of 1ISO i """ -

«imports

80000 covered in SysML 1.4, which if ﬁ

includes all the normative content of parts [ B
1S0B0000-4 Mechanics | | |

3,4,5,6; the subset of parts 7,9,10 ii

corresponding to the content from SysML T ST

I simports / smpor > p |

. . 1S080000-5 Thermodynamics S IECB0000-13 Information Science and Technclcgy‘
1.3 and the subset of part 13 pertaining to el o, ] ] P

commonly used units of information.

[1ECo00008 Elsqromegretiom] |
e Parts 8,11 and 12 are not covered i%

because none of their units and quantities

| |
1S0B0000-9 Physical Chemestry and Mojecular Physiml

were referenced in previous versions of iu
SysML nor in the summary tables in ISO

1
1S0B0000-10 Atomic and Nuclear Physics |

80000-1. ST

TG
| wimperts

[1sos00007 Light | |
Reference Figure E-11 el -

|eimports
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Units and Quantities Library
from ISO 80000 - Example

bdd SysML Quantity Kinds and Urits for the covered content of 150 8000 [ Table 1: 31 base units for the |30 base quantities u
15Q : SystemOfQuantities \ L Sl : SystemOfUnits
— - - — — —systemOfQuantities — - : - — -
definitionURI = hnMpm.arg.-en.-Whap[er M-2.html definitionURI = "http:/ifw ure/chapte
symbal = "|S0" symbal = "S["
usedSystemOfQuantities usedSystemOflnits
| ISO-80000 QuantityKinds : SystemOfQuantities ﬁ?STEmDm“a“‘“iﬁs ! ISO-80000 Units : SystemOfUnits
prefic
kilo : Prefix kilogram : PrefixedUnit unit
symbol = k" |P®™ [ description = IS0 800004, 4-1.a"
symbal = "kg" baselnit
I
King referencelled
e quantityRin mass : SimpleQuantityKind o gram : SimpleUnit i
— uantitykind —
o tion = "5 B80000-4 d ion ="130 8000 -1.a"
1 baseQuantityKind | gympol= symbal =
e quaniyKind length : SimpleQuantityKind metre : Simplelnit .;um[—
baseQuanityKing | 8SCription = IS0 80000-3, 3-1.1" guantityKind description = "ISO B0000-3, haseUnit
T symbol =" 318 3178" ——
symbaol ="m"
T unit
quaniyKind time : Simple@uantityKind second : SimpleUnit | E—
[ description = "150 80000-3, 3-7* [duantityKind description = IS0 80000-3, 3-7.8" |haseUnit
1 baseQuantityKind symbol = "t symbol = "s"
®
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Notation Changes
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Notation for Inherited Features

® Inherited features preceded by carrot symbol per UML 2.5

20

«block»
{encapsulated}
Blockl

constraints

{x>y}

operations
operationl(pl: Typel): Type2
operation2(ql: Type 1): Types {redefines operation2}
op3(gql: Type 1): Type2 {redefines Block0::0p3}
"op4()

parts

0.*
pl: Typel

propertyl: Blockl
property2: Block2 {subsets BlockO::property1}
prop3: Block3 {redefines property0}

X: Integer =4
"y:Real=4.2

references
property4: Blockl [0..*] {ordered}
property5: Block2 [1..5] {unique, subsets property4}
/prop6: Block3 {union}

values
property7: Integer = 99 {readOnly}
property8: Real = 10.0
prop9: Boolean {redefines property00}

property5: Block3 ~ Properties
A property6:Block4
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Behavior Compartment
Issue 1889

e Added behavior compartment to blocks and parts to
represent classifier and owned behaviors

Block1 Part 4: Type 3
classifier behavior .classifier behavior
astateMachines MySM1 () astateMachines MySM1 ()
owned behaviors owned behaviors
adciivity» myActivity 1 (in x ! Integer) adciivity» myActivity 1 (in x ! Integer)
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Port Compartments
Issue 18949

e Added notation to ports, nested ports, and their definitions to

22

be consistent with other property and type notations, that

includes compartments with graphical and textual

representations of structure and behavior.

p1: Typel

Walies
x:Integer

o propanias

in live : Electricity

Erochye

v . Real

Transmission

p1: Typel

wakies
x:Integer

o propanias

in live : Electricity

Erochye

v . Real

Block

t:Transmission

Part
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Other Changes

12/6/2014




Language Conformance
Issue 19077

e Extends ‘conformance’ types used in UML 2.5

An implementation of SysML must comply with both the subset of UML4SysML and the
SysML extensions.

Abstract syntax conformance.
A tool demonstrating abstract syntax conformance provides a user interface and/or API that enables instances of
concrete SysML stereotypes (which are applications of stereotypes to instances of UML metaclasses) and model
library elements to be created, read, updated, and deleted. The tool must also provide a way to validate the
wellformedness of models that corresponds to the constraints defined in SysML.

Concrete syntax conformance.
A tool demonstrating concrete syntax conformance provides a user interface and/or API that enables instances of
SysML notation to be created, read, updated, and deleted. This includes conformance to the notation defined in the
“Diagram Elements” tables and diagrams extension sub clauses in each clause of this specification. Note that a
conforming tool may provide the ability to create, read, update and delete additional diagrams and notational
elements that are not defined in SysML.

Model interchange conformance.
A tool demonstrating model interchange conformance can import and export conformant XMl for all valid SysML
models, including models with profiles defined and/or applied. Model interchange conformance implies abstract
syntax conformance. See more information in Annex G.

Clause 5.2 of SysML v1.4 specification ®
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Diagram Interchange (DlI)
Issue 18983

e Extends UML 2.5 DI to enable exchange of SysML diagram
information g

SysMLDiagramElement
isDecompositionSymbolShown: Boolean = false

wsterectypes

SysMLDiagram I :JEEE‘ZS:S::}

efaultNamespace : Namespace
isLineJogShown : Boolean = false

«metaclass» =
- wsterectype » ametaclassy
UML D’ag ramElement SysMLDiagramWithA ssociations Rt UMLDiagramWithAs sociations
A «sterectypes I ametaclass»
«stereo typ e» SysMLStructureDiagram UML StructureDiagram
SysMLDiagramElement | | ? |
isDecompositionSymbolShown: Boolean = false ustereotypes wstereotypen estereotypes
SysMLRequirementDiagram | | SysMLBlockDefinition Diagram SysMLPackageDiagram
ametaclassy wstereotypes ametaclassy
UMLClassDiagram SysMLInternalBlockDiagram UMLPackageDiagram
)
A |
ametaclass» astereotypen
UMLCompositeStructureDiagram SysMLParametricDiagram
isConstraintPropertyRounded: Boolean = false

Figure B.3 - Abstract syntax extensions for SysML diagrams (1)
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Language Architecture Changes
Issue 19077

e Added SysML Diagram Interchange and ISO-80000 Model
Library for systems of units and quantity kinds

[ | [ ]
DI UML
oL i oL
MO | imports | simports
I I _| I
I | upquiIEn
UMLDI SyshlL | — — — e
I
1 7 T |
ximports 7 luﬂnnhﬁ:
- “wimports | | '
aprofies eModellibrarys wimport «Modellibrarys
SysMLDI QubDv = — — N\C 150-80000
T | . — ‘
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Questions?
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