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Where Business Meess Technology

MBSE Meeting at MODELS 2018, Copenhagen

SysML v2 and MBSE: The Next Ten Years
16 October 2018

Ed Seidewitz
Chief Technology Officer
Model Driven Solutions

Public overview SysML v2 approach by Ed Seidewitz

* Develop the cancept for the next genes
* Denve the requirements far SyshL vz2 1.,
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https://www.slideshare.net/seidewitz/sysml-v2-and-mbse-the-next-ten-years?qid=404cbfac-21f7-4a9d-8ab7-90c6f703ca39&v=&b=&from_search=10
http://www.omgwiki.org/OMGSysML/doku.php?id=sysml-roadmap:sysml_assessment_and_roadmap_working_group
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SysML v2 Requirements and Constraints

;
(p)
Q0

» Extensive RFP (http://www.omgsysml.org/SysML-2.htm)

= Also very relevant input to MB4SE / future harmonisation
» SysML v2 shall be based on SMOF (Semantic Meta Object Facility)
= Provides support for temporal aspects and multiple classifications

» Must provide migration path from SysML v1 — that can be automated
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http://www.omgsysml.org/SysML-2.htm

SysML v2 Objectives SST

Increase adoption and effectiveness of MBSE
by enhancing...

Precision and expressiveness of the language

Consistency and integration among language concepts

Interoperability with other engineering models and tools

Usability by model developers and consumers

Substantially reduce learning curve for systems engineers
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ﬂ SysML v2 Submission Team (SST) SST

e SysML v2 Submission Team (SST) formed December 2017
O Leads: Sandy Friedenthal, Ed Seidewitz

e A broad team of end users, vendors, academics, and government liaisons

O Currently 110 members from 61 organizations
® Developing submissions to both RFPs

® Driven by RFP requirements and user needs

SysML v2 Submission Team Status per 18 June 2019 )
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é’*"\lﬁ Tracks & Leads SST

® Track 1: Project Management — Ed Seidewitz, Sandy Friedenthal

O Infrastructure — John Watson
e Track 2: Requirements V&V — Sandy Friedenthal
® Track 3: Profile Development — Yves Bernard, Tim Weilkiens
e Track 4: Metamodel Development — Chas Galey
e Track 5: API/Services Development — Manas Bajaj

® Track 6: Pilot Implementation — Ed Seidewitz
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SST Participating Organizations

SST

Aerospace Corp
Airbus

ANSYS medini
Aras

ARDEC

Army Aviation & Missile Center

BAE

BiglLever Software
Boeing

CEA

Contact Software
Draper Lab

Elbit Systems of America
European Space Agency
Ford

Fraunhofer FOKUS
General Motors
George Mason University
GfSE

GTRI

IBM

Academia/Research

End User Tool Vendors

Government Rep

INCOSE rep *

Idaho National Laboratory
IncQuery Labs

Intercax

Itemis

Jet Propulsion Lab

John Deere

Kenntnis

LieberLieber

Lightstreet Consulting
Lockheed Martin

LSST

Maplesoft

MITRE

ModelAlchemy Consulting
Model Driven Solutions
Model Foundry

NIST

No Magic

Obeo

OOSE

Ostfold University College
Phoenix Integration

PTC

Raytheon

Rolls Royce

SAF Consulting *

SAIC

Siemens

Sierra Nevada Corporation
Simula

System Strategy *

Tata Consultancy Services
Thales

Thematix

Tom Sawyer

University of Cantabria
University of Alabama in Huntsville
University of Detroit Mercy
Vitech

88solutions
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L Key Elements of SysML v2 SST

e New Metamodel that is not constrained by UML

O Grounded in formal semantics

® Robust visualizations based on flexible view & viewpoint specification and
execution

O Graphical, Tabular, Textual

e Standardized APl to access the model

SysML v2 Submission Team Status per 18 June 2019 8




SST Agile Collaborative Approach SST

Concrete Syntax (Textual Grammar) SysML Abstract Syntax UML Abstract Syntax / Profile

NamespaceDefinition:
PackageDefinition | ClassifierDefinition

PackageDefinition:
PackageDeclation “{* PackagedElement* “}"

PackagedElement: NamespaceDefinition | ...
ClassifierDefinition: ClassDefinition | ...

ClassDefinition:
ClassDeclaration “{“ ClassMember* “}"

ClassMember: FeatureDefinition | ...
FeatureDefinition: AttributeDefinition | ...

AttributeDefinition:
Visibility Name “:” QualifiedName

) Generate
Repository

S9JIAIRS

Validation Cases

implementation
Leedback

RFP Requirements
User Needs




SysML v2 Validation Cases SST

e The following 15 validation cases capture initial required language functionality

O 1-Parts Tree O 9-Verification

O 2-Parts Interconnection O 10-Analysis and Trades

O 3-Function-based Behavior O 11-View and Viewpoint

O 4-Functional Allocation O 12-Cause-Effect and Failures

O 5-State-based Behavior O 13-Model Containment

O 6-Individuals and Snapshots O 14-Language Extension

O 7-Variant Configuration O 15-Properties, Values, & Expressions
O 8-Requirements Reflects 60% of the

SysML v2 RFP requirements

* Additional validation cases are being defined to validate the APl & Services
requirements — in process
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SysML v2 versus SysML vi
Comparison 55T

e |nitial comparison highlights the following intended benefits
O Additional functionality (e.g., variants, trade-off, ..)
O Integrated concepts (e.g., between structure and behavior)
O Ease of use (e.g., built in redefinition at every level of nesting)

O Clarification of concepts (e.g., individuals/snapshots vs instances)

SysML v2 Submission Team Status per 18 June 2019 11




Usage Focused Modeling
Approach 55T

A paradigm shift to make SysML v2
more precise and intuitive to use

* Emphasizes modeling of localized usages (e.g., parts on an ibd)

O Decompose, connect, relate, and group usages

e Supports other language requirements

O variant design configurations, individuals, analysis, verification, ...

e Facilitates creating and modifying design configurations
including structure and behavior to satisfy their requirements

SysML v2 Submission Team Status per 18 June 2019 12
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Usage Focused Modeling Approach ST
Multiple Views of a System

[ Usage Focused Modeling-11-Verifying Reguirements lJ

sactions
amplify torque

astaten
e — — — — —
|
N 3ignﬂ|l 'T\Uff signal _«state» ] ) ] )
v i Graphical notation for illustrative purposes only
wactions = L «enabless wstatexs |
provide power on [~ — — T
T
|uperfurmsn
wblocks
road if ’fj aparts stypedBys Vehicle
vehice | — 7 watates \.rell;_:ircellé= ;Eaies
ure_qmremept:e waatisfiezs Qs zactions provide power
Ranereght |- — — — — CEESE wconstraints mass rollup
q‘uveriﬁem | | ] values
| | weight
wverificationCasex | | ) ports
sl l«cumpusedofn ucumpusedﬂfnl road it
zparts lutch ¥ clutch Uf xparts zvaluePropertys
engine transmission vehicle.weight
values | alues
weight | weight ailts
2aSSigN» y aconstraints
; | I | mass rollup )
EPCTILNE=S | wpErformss winm wina
il

xvalueProperty» avalueProperty»
engine.weight transmission.weight

waction»
generate torque o
torgue torgue

SysML v2 Submission Team Status per 18 June 2019




SysML v2 vs SysML vi
Redefinition 55T

bdd [ SysML v1 Redefinition J_J

SysML vl
[ SyshIL v2 Redefiniion | ibd [ g Context! ||
: Vehicle Context
eblocks
hicle :
SySML V2 Vehicle SySML vl 1l1r|:‘?¢.*zlt|{i:(:¢lze

= =

:Vehicle-C1 Context *Vehicle-C2 Context
wparts wparts
vehicle-c1: vehicle-c2: vehicle-c1: vehicle-c2 :
Vehicle Vehicle Vehicle-C1 Vehicle-C2
mass = mass =2

Vehicle mass is redefined with different values
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Function-based Behavior

SysML vi Activity Decomposition SST

bdd [ Functional Decomposition _]_J

wactivitys
Provide
Power

wadjuncts

wactivity» wactivity» wactivitys wactivitys
Generate Amplify Transfer Distribute
Torque Torque Torque Torque

Iprincipal = generateToargue}

wadjuncts

Iprincipal = amplify Torque}

wadjuncts

Iprincipal = trans fer Torgue}

wadjuncts

Iprincipal = diefributeTorque)
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Function-based Behavior ST
SysML v2 Action Decomposition

[ 3a1-—-Action Decomposition lJ
( [
| typedB !
eactions |- — — — _— wypedtyr - wactivitys
e - = = = - = = = provide power: | _ _ _ _ _ __ Provide Power
| | ~ | Provide Power | _ | | s
| | | | | winy eitems fuelCmd : FuelCmd
| wouts zitems wheelTorque[1] : WheeTorgue
| | wcomposedOfs | xcomposedOfs | wcomposedOfs |xcomposedOfs | «0Uts eitems wheelTorque[2] : WheeTorque
| | | | | |
| v v v v |
xaction» xactions «action» xactions |
I generate torque: amplify torque: transfer torque: distribute torque:
I Generate Torque Amplify Torque Transfer Torque Distribute Torque |
___________________________ -
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Function-based Behavior

SysML vi Functional Allocation

«ExpModelDiagrams
bdd [ Functional Allocation

wactivitys
Provide Power
Owned Parameter =

dm e ) < fuelCmd
1 © wheelTorque[ 1]

wadjuncts I wadjuncts © wheelTorque[2] wadjuncts wadjuncts
| {principal = generateTorque} {principal = arnplify Torque}| {principsl = fransfer Torque) {principsl = distributeTorque)
1 waCtivity» 1 wactivitys I wactivitys wactivitys

Generate Torgque | Amplify Torgque | Transfer Torque Distribute Torque

I Owned Parameter = Owned Parameter = | Owned Parameter = Owned Parameter =
1 < fuelCmd ] | <> engineTorque | <> transmissionTorque <> driveshaftTorque
I © engineTorque — —Allzcc';:"e:e" o 1 © fransmissionTorque | © driveshaftTorque © wheelTorque[1]

T engine torque I T T © wheelTorque(2]
| wallocates to drivePwrPort wallocates I aallocates

| I | | | [wallocates
I / v v v

abiocks , 1 ablocks |\“ﬁ"”°m’“ ablocks ablocks
| Engine Transmission | \ "”tarf_ac"”m'”m" RearAxleAssembly-C1
I ®Proxys» «ProXys I *proxys aproxys | N Driveshaft
fuelCmdPort:  grivePwrPort - 1 clutchPort : shaftPort-a : N
1 FuelCmdPort  DrivePwrPort ClutchPort ShaftPort-a I “
" 1 ! .
1 |
l — o o o o o e o | «comments
|

allecated activities are not inherited,
but performed features are.

W
«blocks
Vehicle-C1

constraintz

{selection={4cylEngine AND manu al'l'ransmsé;inn } XOR (BcylEngine AND automaticTransmission )}

mass = 2000{redefines mass}




n ]
-
‘ «actions |
| _sypedBys Provide Power
provide power: E |
| «comments Provide Power e A |
| The performed features —~ — _  «performss wouts «items wheeTorque[1] : WheelTorque
are inherited by the block - «outs «items wheelTorque[Z] - WheelTorque |
| i |
| aparts
| walissn |
vehiclel-c1:VehicleA |
| apresentss e |
I N
| v T T !
([ o —— ERTREFOD o e - - —— reomposed0i |
| eembort I 4 engineTorque engineTorque : " |
«parts xactions Torque | Torque «actions «parts |
I r aperformsa sperforms» g
| wine | N s T generate torque: amplify torque: — ' —"_ transmission: |
| I Engine Generate Torque I Amplify Torque Transmission
alue: / |
«flowProperty»s mé;(i-;m . A\ ”
: fuelCmd: L il RN / 1 ¢ : |
FuelCmd . «assigns «presentss
| ™ ebound» - . i - aassigns / | ~ - !
kY [ ppresents wpresentsy N y . “ . |
| ] e "2 ) L
| zports 1 zports zports |
fuelCmdIPort: i t: } t: |
| FuelCmdPort I DrivePwrPort ClutchPort |
~
I ains | —— e [ - J o— = |
I v -
| «flowProperty» «flowProperty» «portDefinitions «portDefinitions «flowProperty» !
fuelCmd: engineTorque: DrivePwrPart ClutchPort engineTorque: |
| FuelCmd Torque s Y poperte: | Torque |
| out engineTorgue : EngineTorque in engineTorgue : EngineTorque |
.- - - - - O - o - ______ _
wparts
vehiclel-cl:VehicleA
engine : Engine EngineToTransmission transmission : driveshaft : Driveshaft wheelToRoadPort [1]
Interface Transmission
‘vehicleToRoadPort
uelCmdPort fuelcmdPort dg:';{::wﬂ:;u ] cg:lmm'tﬂ shaftPort-a O ot c VehicleToRoadPort
wheelToRoadPort- [2]
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SysML vi Instance vs
SysML v2 Individual/Snapshot

SST

bdd [ Instances

SysML v1

zinstances
10 : Vehicle-1

zinstances
11 : Vehicle-1

winstances
12 : Vehicle-1

fuelVolume =3
id=1
mass = 1
t=0

fuelVolume = 2
id=1
mass = 1

t=1

fuelvolume =1
id=1

mass =1
t=2

wblocks
Vehicle
values
mass
fuelolume

T

wblocks
Vehicle-1

Instances vs Time

v

values
id=1
t
mass = 1{redefines mass}
fuelMolume{redefines fuelVoclume}

[ Individuals / Snapshots ]J

SysML v2

«snapshots «snapshots «snapshots
windividuals sindividuals zindividuals
t:Vehiclet t1:Vehicle t2Vehiclet
values values values
id=1 id=1 id=1
t=0 t=1 t=2
mass = 1 mass = 1 mass = 1
fuelolume = 3 fuelolume = 2 fuelolume = 1

wblocks
Vehicle
wvalves
mass
fuelfolume

T

Snapshots vs Time

«individuals
Vehicle-1

valles
id =
mass = 1{redefines mass}
fueMolume{redefines fuelolume}

<

= Individual

SysML v2 Submission Team Status per 18 June 2019




Variant Configurations
General Concepts

[ Ta-\fariant Configurations - General Concept lJ

«comments

Kore general approach includes a
feature model which highlights

user choices that determine | wvariants 906 wvariants |

which variants are selected

XOR"
A variant can apply to any model
element

acomposedOfy

avariants v avariants acomments avariants ¥ gvariants
- - — -O _ Selection of one variant can impose _ ,O —
| | constraints on selection of other variants | |
XOR XOR'
requires
wcomposedOfs ! Ay / \ wcomposedOfs «cumpusedOfn-"’ % ecomposedOfs / il
/ \ / \ / \ / \
/ 5 / \ / kY 7 \
! N / ! A / N
. «composedOfs S «composedOfs 3 . wcomposedOfs L wcomposedOfs N
aparts wparts «parts wparts «parts «parts
part1 part2 part3 partd parts parté
T T T T
|«cumpused0f» | xcomposedOfs |«cumpused0f» |«cumpused0f» |«cumpused0f» |«cumpused0f»

| | |
| «comments
lowest level parts have no
|| more variance that impact
| higher level selections

«parts
vehicle-150%

ysML v2 Submission Team Status

20




APl & Services
Validation Cases
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SysML v2 APl and Services RFP
Requirements in Sections 6.5, 6.6

SST

e Mandatory Requirements OMG Document #: ad/2018-06-03
O API and Services Architecture and Conformance
O Service Scope, Conditions, and Response
O Model Navigation, Creation, Update, Deletion Services

O External Relationship Management Service

e Non-Mandatory Requirements

Model Query Service

Advanced Model Construction Services

Model View and Viewpoint Management Services
Model Analysis Services

Model Management Services

Model Transformation Services

0O O 0O 0O 0O O O

General Services — Timestamp and UUID generation, APl Call Back
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Pilot Implementation SST
High-Level Architecture of SysML v2 Testbed

Active validation

Programmatic Graphical Authoring Texiual Authoring ..........P.a.‘e’.e.q.o.n .......... '
Ayt = . Environment :

Usage of Java client for
REST/HTTP API (PSM)

S Conforms to PIM API Definition
S Y (PIM)

.............

OSLC 3.0 API REST/HTTP Java API

I/O conforms to

(PSM 2) (PSM 1) (PSM 3) P v
. Meta-Model /
y | KerML
Model CRUD
. SysML v2 Testbed A
Services Application :

Schema can be
influenced by

RDBMS GraphDB
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Example of ESA contributions

Properties, Values and Expressions

PRP 1: Properties, Values and Expressions Requirements Group

The requirements in this group provide a unified representation of the type of properties,
variables, constants, operation parameters and return types as well as literal values and value
expressions. This includes types to represent variable size collections, compound value types,
and measurement units and scales.
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Status RFP PRP Requirements 1/4 SST

o rite ______|Requiement _________________________________[satisfied? |

PRP1.01  Unified Representation Proposalsfor SysML v2 shall include a capability to represent any value-based
of Values characteristicin a unified way, called a value property, which shall include

representation of a constant, a variable in an expression or a constraint, state

variable, as well as any formal parameter and the return type of an operation.

PRP 1.02 Value Type Proposals for SysML v2 shall include a capability to represent a Value Type as a
named definition of the essential semantics and structure of the set of allowable
values of a value-based characteristic.

PRP1.03  Value Expression Proposals for SysML v2 shall include a capability to represent a value as a literal or
through a reusable Value Expression that is stated in an expression language. A
Value Expression shall include the capability to represent opaque expressions.

PRP1.04  Logical Expressions Proposals for SysML v2 may include a capability to represent, as part of the
(non-mandatory) Expression language, logical expressions that support as a minimum the standard
boolean operators AND, OR, XOR, NOT, and conditional expressions like IF-
THEN-ELSE and IF-AND-ONLY-IF, in which symbols bound to any characteristics
(e.g. value properties or usage features) may be used.

PRP1.05  Unification of Proposals for SysML v2 shall include a capability to represent a reusable
Expression and constraint definition in the form of an equality or inequality of value expressions
Constraint Definition which can be evaluated to true or false.
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Status RFP PRP Requirements 2/4 SST

o Jrite ______|Requiement _________________________________Joatisfiedr |

PRP 1.06 System of Quantities Proposals for SysML v2 shall include a capability to represent a named system of
quantities that support definition of numerical Value Types in accordance with
the ISO/IEC 80000 standard.

PRP 1.07 System of Units and Proposals for SysML vz shall include a capability to represent a named system of
Scales measurement units and scales to define the precise semantics of numerical Value
Types in accordance with the [ISO/IEC 8o000] standard.

PRP 1.08 Range Restrictionfor ~ Proposals for SysML v2 shall include a capability to represent a value range
Numerical Values restriction for any numerical Value Type.

PRP 1.09 Automated Quantity Proposals for SysML v2 may include a capability to represent all information
Value Conversion (non- necessary to perform automated conversion of the value of a quantity (typed by a
mandatory) numerical Value Type) expressed in one measurement scale to the value

expressed in another compatible measurement scale with the same quantity
kind.

PRP 1.10 Primitive Data Types Proposals for SysML v2 shall include a capability to represent the following
primitive data types as a minimum: signed and unsigned integer, signed and
unsigned real, string, Boolean, enumeration type, ISO 8601 date and time, and
complex.
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Status RFP PRP Requirements 3/4

SST

27

o rite ______|Requiement ________________________________|satisfier |

PRP 1.12

PRP1.12

PRP 1.13

PRP 1.14

SysML v2 Submission Team Status per 18 June 2019

Variable Length
Collection Value Types

Compound Value Type

Discretely Sampled
Function Value Type
(non-mandatory)

Discretely Sampled
Function Interpolation
(non-mandatory)

Proposals for SysML v2 shall include a capability to represent variable length value
collections where each member of the collection is typed by a particular Value
Type and is referable by index, and where the collection may be one of the
established collection types: sequence (ordered, non-unique), set (unordered,
unique), ordered set (ordered, unique) or bag (unordered, non-unique).

Proposals for SysML v2 shall include a capability to represent both scalar and
compound Value Types, where a scalar Value Type represents elements with a
single value, and compound Value Type represents elements with a fixed number
of component values, where each component value is typed in turn by a scalar
Value Type or another compound Value Type.

Proposals for SysML v2 may include a capability to represent variable length sets
of values that constitute discrete time series data, frequency spectra, temperature
dependent material properties, and any other datasets that can be represented
through a discretely sampled mathematical function.

Proposals for SysML v2 may include a capability to represent an interpolation
scheme for a Discretely Sampled Function Value Type for derivation of the
function's range values for domain values that are in-between sampled values.




Status RFP PRP Requirements 4/4

SST

28

o rite ______[Requiement _________________________________Jsatisfiew |

PRP 1.15

PRP 1.16

PRP 1.17

PRP 1.18

PRP 1.19

Probabilistic Value
Distributions

System Simulation
Models (non-
mandatory)

Across and Through
Value Properties (non-
mandatory)

Basic Geometry (non-
mandatory)

Materials with
Properties

Proposals for SysML v2 shall include a capability to represent the value of a
quantity with a probabilistic value distribution, including an extensible mechanism
to detail the kind of distribution, i.e. the probability density function for
continuous random variables, or the probability mass function for discrete random
variables.

Proposals for SysML v2 may include a capability to represent signal flow graph
models and lumped parameter models as well as combinations thereof.

Proposals for SysML v2 shall include a capability to define across and through
properties of flows on Interface Ends that participate in representing physical
interactions in lumped parameter models.

Proposals for SysML v2 may include a capability to represent basic two- and
three-dimensional geometry of a structural element, including a base coordinate
frame as well as relative orientation and placement of shapes through nested
coordinate frame transformations, where the basic shape definitions are provided
in a model library.

Proposals for SysML vz shall include a capability to represent named materials
with their material properties in a model library and assignment of such materials
to physical elements such as hardware components.

SysML v2 Submission Team Status per 18 June 2019

To be completed

Note: Exploring possibility
extend unit/scale annotation to
probalistic value distributions.

In principle

Note: Through parametric
constraint blocks with bindings
similar to SysML va. Details
TBD.

In principle

Note: ‘Across- and Through-
ness’ to be defined on
ConstraintBlock, not at Quantity
level.

To be completed

Note: Generic concepts for 3D
Shape and AxisPlacement in
library. Examples TBD. Propose
to model after ISO 10303-242
(STEP), JT, 3D PDF and verify
mappability.

To be completed

Note: Generic concept for
Material in library. Examples
TBD.




Current Status SST

PRP Req’s Total To be completed

19 13 6

e Started identifying use of Values, ValueTypes, Expressions,
Quantities, ... in Track 2 Validation Cases

* Not so easy to define sensible / manageable set of
Validation Cases covering all required details

¢ Value, Quantity, etc., concepts are well understood, do not
need extensive refinement

e Therefore, first elaborated a V&YV table covering:
O Examples in Track 2 Validation Cases

O Concepts in Track 4 Meta-model

O Proposed implementations in Track 6 Pilot Implementation
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PRP V&V Table (Excerpt)

A ]
PRP1  Proparties, Valuss and
Expressions

[ o

The requiremants in this group pravide 8 unifiad representation of tha type of

propertes, vaniables, constants, operalion parameters and return types as well

4 Group

5 i Name
PRRF 101 Unified Representation
of Values

PR 1.0Z Walue Type

PRP 100 Value Dxpression

PRF 105 Unification of Expression

ard Carstraint Delinition

PRP 106 System of Guantities

PR LOT System of Units and
Scales

s and valise exp . This Includes type peesent varlable

size collect s types, and its and scales.

Text li

s Track 4 Concept

Proposals far SysMLv2 shall include a capability to represent any value-based  Mandatory
haracteristic | way, called praperty, which shall indude

representation of a constant, avariable in an expression or a constraint, state

wariable, a5 well 35 any formal parameter and the resum type of an operation.

Supporting Informaticn:

lassificat f invariant™ can be sttached value property to assert that is

does netvary over time. A constant ks an invariant valug property of same highar
lewal context {ultimately the "universe” in case of fundamental physics
constants).

Frowisians should b to h b af physical or

mathematical constant {i.e., Pi] from a constant value within the context of &

particular model or model execution [1.e., amplifier gain).”

Broposals for SysMLv2 shall include 3 capability to represent a Value Type 3sa  Mandatony
4 detinition of th i 2 1

walues of avalue-based characteristic.

f the set of allowable

Progesals for SysMLv2 shall inclui i i literal  Mandatory
ar through a reusable Value Expression that is stated in an expression language.
A Value Fxp include

Proposals far SysMLv2 shall include a capability to represent a reusable Mandatory

which can be evaluated to true or false,

Proposals for SysMLvz shall include a capability to represent a named system of  Mandatory
quantities that support definition of numerical Value Types in accordance with
the ISOIEC BO000 standard.

Supporting Information: The typical Systems of Guantities is the 150/1EC 80000
] f {150) with lergth,
‘mass, time, ebectric curment, thermedynamic temperature, amaunt of substance
and lumingus intansity.
iroposals for SpsMLv2 shall include 3 capability to rep " Mandatery
measurement units and scales to define the precise semantics of numerkal
value Types in accordance with the [156/1EC 50000] standard.
Supporting Information: Similar to SysML vl QUD, SyshiL v2 should include
madal liraries raprasanting tha [ISC/IEC S0000] Lnits, &5 well a5 tha eonversian
10 US Customary Units defined in [NIST £ £11] Appendix B.
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* mass “valisa
» steeringAngle [in SysmL Metamode:
{in 1a-Parts Tree, 1b-Parts Tree Base]

Update]

= engineTorque : Torgue

{in 23-Parts Interconnaction

Example)

ne duration <= 1 second

» out terquesn{fusel demand)
{in 3b-Function-based Rehavior
Exgmple-with Constraints)

e duration <= 1 second

» ot berquestn{fuel demand)
{in 3b-Function-based Behavior
Examale-with Constraints)
» SysternOfQuantitiesUnitsAndscales
[in SyshL Metamodel:: Ubraries::
Cwantities:: |
* SystemOfGuantitiesUinitsandscales
[ir SyshL Matamoded:: Libraries::
S EC B0000)

Cuantities:

» GpstemOfGuantitiesUnitsandgeales
[ir SyshL Matamoded:: Libraries::
Cuaritities:: |

Track 6 Textual Language

» datatype
» feature [ typed by a datatype

H
Track 6 Library
» abstract datatype Value
« feature valuedropenty: value[0..*]

{in sysmifsrc/library/Base.alf)

» abrstract datatype CuantityValue

« frature quantity: Guantityvalue

{in sysmifere/libeary/Quantities_alf)

» package 180 /) International Systern of Guantities
{in sysmi/erc/library/IS0.alf)

* packige USCustomaryUnits

{in sysmdfsrcflibraryfUSCustomanyLinizs.alf)

Lo above
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» Started from KerML (Kernel Model Language)

=  Minimalistic meta-model (M2)

= Normative / informative model libraries (M1, MO)

= Feature (similar to UML property) is a ‘first class citizen’ and can be nested
« Self-standing features can be defined
* Addresses the deeply nested feature inconveniences of SysML v1

« E.g. mass defined as feature mass: MassValue[l..1] can be used on a block
directly: MyBlock.mass = 24@[kg]

» New textual syntax — based on fUML ALF
= Very powerful and concise — alternative for graphical notation

= Main work in Track 6 Prototype Implementation
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https://slideplayer.com/slide/14486749/
https://www.slideshare.net/seidewitz/programming-in-uml-an-introduction-to-fuml-13-and-alf-11

Summary \&i{%esa

» SysML v2 on quite promising route

» Many serious improvements
= Properly based on formal semantics
= Usage focused modelling will make tools much more SE-friendly

= Same for unification of structure and behavior modelling

Standardized technology-independent API
« Can also be used by non-SysML tools

Substantial European influence (Experience from ECSS, RangeDB, Capella)
» All major vendors participate in SST

» Will take another 2 years before becoming available in tools
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