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Objective

« Describe Operational Capabilities for Network based Product Feature for a
System using SysML V2 (Use Cases)

— System Modeling to Network Design
— Network Design to System Model

« Highlight how SysML V2 could be used to improve capabilities highlighting
— Domain Libraries
— SysML V2 Server API

« Discuss elements of a high-level physical architecture to deliver these
capabilities

Goal : Reduce the “Unhealthy Tension” between bus designer and system
designer

Disclaimer: The content presented here is not commitment on future Siemens product.

www.incose.org/symp2024 #INCOSEIS Page 2



Presentation Topics

« Understanding the Problem — Developing a new product feature
— Operational Analysis Model of the Problem
» Actors and Entities
» Operational Capabilities

« Actors and their Activities to Deliver Capabilities with SysML
V2 related technology

— Introduce an Example to Enhance understanding
« Describe an overview of Physical Architecture of solution

« Conclusions on impact of SysML V2 to System Engineering and
Domain Engineering
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Actors and Entities that we will be discussing In
Operational Analysis

« Actors
— Design Engineering Related Domain Roles
« System Engineer — Oversee Functional Allocation to Hardware and Software

« System Modeler — Develop a System Model reflecting the allocation of new feature to hardware
and software components

» Network Designer — Implements the network design for the system across various
communication buses

—  Project Management

» Product Owner - Collaborates with stakeholders and actors to implement the systems new
product feature

— Information Technology
* Domain Application Architects
« Entities
—  Domain Tools (System Modeling and Network Archtiecture)

—  SysML V2 API Server
. Delivers the V2 API's to be used by Actors

—  SysML V2 Domain Libraries
www.incose.org/symp2024 #INCOSEIS Page 4



System Engineer/System Modeler Responsibilities

Evolve the System to Deliver the Feature __ ..+ ihis analysis

Understand Existing System and Desired
Signals
Comprehend the Impact of new signals and changes

Understand New Functions and Signals
Perform Analysis on the New Functions and Signals

Define/Access the Allocation new Functions to

Hardware vs Software
Access the impact of hardware and software components
required to deliver the capability or feature.

Functional Analysis
Perform simulation and analysis of new functions.

Trade Studies & Impact Analysis

Deliver trade study based on the modeled content

$0E] System Modeling Tool
§0E) = ling T

\,‘Z—-a 1

B

Communicate Architecture to Downstream

Implementation
Deliver the architectural decisions for design

implementation
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Network Designer and Tool Responsibilities

Manage Architecture Platform

System Integration

Integrate multiple systems and components into a single platform to
validate the connectivity

Signal to Carrier Assignment

Assignment of signals to network carriers and assisted interface
and gateway management

Function/Behavior Allocation
Allocation and re-deployment of behavior to physical components,
including configuration and platform variants

Trade Stuadies & Impact Analysis

Real-time metrics reporting on efficacy of implementation proposals
generated as functions and signals are allocated (e.g. data latency,
bus utilization)

Device Management

Assign components to existing ICDs, create/update ICDs based on
new/modified components internal/external connectivity
Generation of Downstream Implementation

Synthesis of models for NW/SW/EDS/HW design and
implementation

Focus for this analysis

§0E] Network Design Tool—

el e
R

i

@ Incorporate New Feature :

\
\

% Network Designer

52
te Network Bus Design <
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Product Owner

Coordinate the development of features into
the platform

« Developing and communicating the —\ *:;
Product Goal Tz
» Define the feature to be developed nl |

* Developing and communicating product
backlog items.

« Continuously refine and prioritizing product
backlog items depending on any changes
from ongoing feedback..

» Collaborate closely with team and
stakeholders to ensure the Product
Backlog is transparent, correctly prioritized
and understood
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Application Architect Responsibilities

Support interoperability among application
domains

Subset for this Analyses

« Create domain specific libraries

« Configure domain libraries for
use in translation

* Support development of

% Architect

translator by creating a mapping
on domain concepts

Netwotk Application
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Sysl\/”_ V2 Libra ries Network Application Domain Library

[EARCADIA S5l 1 [ CopitalsystemsLibrary_r3 (1sysmi £ |
abstract porc def CapitalfunctionPors(
attribuce PorcType : PortTypeEnum:

56 abstract message def CapitalSignall
=

actribute Signallype : SignalTypeEnum;
atcribute Bitsize : integer;

attribute Frequency : float;
attribute MaximumAge : float;

Extends SysML V2 for each Domain

63 atcribute Maximumlatency : float;
64 atcribute DictionarySignalName : String;
& ateribute DictionarySignalRevision : String;

B

abstract message def Capitalllessage{
atcribute Bitsize : integer = sum(CapitalSignal.Bitsize);
/* Intent here is to set the Message Bitsize Atcribute to the sum of the assigned Signals' Bi
atcribute Frequency : float;
atcribute Maximumdge : float;
atcribute Maximumlatency : float;
atcribute DictionaryMessageName : String:
attribute DictionaryMessageRevision : String:

» Libraries provide a view of Domain Specific Topics (System
Modeling, Network Design) presented in SysML V2 constructs

ref message CapitalSignall0..*];
B

/* Platform Design */
abstract part def CapitalPlatformDesion(
ref part CapitalfunctionalDesign(0..*1:

* They extend SysML V2 to the domain of the application

abstract part def PlatformComponent{
ref parc CapitalFunction[0..*]:
ref part PlatformComponencInterface(0..*];

/*Capital Library part number referencet/

B

abstract port def PlacformComponentInterface(
zef part PlatformPathway([l..l];

=
<53 y

SysML v2 Language Architecture SST

Declarative semanticbase |
Systems Modeling Language elements and domain-

B

abstract part def PlatformCarrier{

ref message CapitalSignal(0..*]:
ref message Capitaliessage[0.

1

i

Systems Syntax

(SysML) @ ls}y;iencgifiscylsiI'\)/Irla-riesmodeled ‘
[ ]I — System Modeling Application Domain Library
""""" ]

Language Extension (1) SST

T ] e

) Kernel Model Fora domain-specific extension to SysML, first : e/ the wnieq dencifier for this element
l : (Kei create a library model of domain-specific concepts. 1 (pousess Gepenie sraay)

¥ library package FailureModeling { This can be explicitly identified as alibrary package. D comeeaine [

abstract occurrence def Situation;
abstract occurrence situations : Situation[*] nonunique;

Kernel Syntax

item def Exchangeltem :> AbstractExchangeltem (
doc /+ Dafined by functicnal characteristics That exist at a common boundary with co-functioning items &
* An exchange item describes a requized or produced data.
* An exchange item has an exchange mechanism
* [source:ARCADIA encyclopedia v0.5.0]

_-_.s§r.n_aﬂ'£ abstract occurrence def Cause {
attribute probability : Real;

|
. abstract occurrence causes : Cause[*] nonunique :> situations; sEeTibte exchangelechanion | EXSRANGENECATION | e exchange stem
' FOreaCh concept, rovide a base * [source:ARCADIA encyclopedia v0.8.0]
v sem abstract occurrence def Failure { ac Pt P I
3 attribute severity : Level; definition and a base usage Leexsbuce ssmpstesc ¢ sosiesn (
Core specif modeling the concept semantics. S peeitics nsines Ghis clsssieior 10 enserect ox conerete

}
Syntax abstract occurrence failures : Failure[*] nonunique :> situations; o

)
avcribuce isFinal : Boolean {
abstract connection def Causation :> Occurrences: :HappensBefore { doc /+ none +/

end cause : Situation[*]:

end effect : Situation[*];

'
'
'
:I ' }
withc¢ abstract connection causations : Causation[*] nonunique; HappensBefore is the base type
(eg., for successions, from the Kernel

Root — item def Scenario { 0
occurrence :>> situations; Library Occurrences package.

occurrence :>> causes :> situations;

)
stcribuce review i String
o /* Review descriprion on the Capella element */

'
atcribuce summary : String (
a Summary of the elemenc
* (capella scudy)
o

sbstzace zef allocaticn o1] orderea:
1] orderedr

zef atcribute appliedPropertyValuss(0..+] ordered: AbstractPropertyValus:

ref accribuce f (0. :

zef accribuce

occurrence :>> failures :> situations; zef atcribute *] orderea:
sef aversmuc 4] oxae:
T——. } ) ) ) ey Y eratrea
item scenarios : Scenario[*] nonunique; zef actribute status(0..1] ordered: Enumeravionropercyliteral:
zef srem -] orderear
sef item ] orderea:

item def ExchangeltemElenent :> ElemencExcension {
ace / of & structured exchange item
* [source: Capella study]
-/
accribuce direction : PazameterDirsction {
oo /* specifies uhether the parameter is an impur, an oucput, or both.
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SysML V2 API Server

Supports Multiple Domain Collaboration

Provide means to
access the content of
projects and models.

Allows a means for
Actors to save model
in SysML V2

Provides a means to
query portions of a
model based on
SysML V2 constructs

Saves libraries that
are referenced by
applications

The V2 api services supported by a server/repository can provide means to retrieve commit related

<=§? Pilot Implementation SST
Using Standard API
High-Level Architecture of SysML v2 Testbed
‘ Programmatic ‘ Graphical Authoring ‘ Textual Authoring ’ .......... "A::;::‘lmm ....
Authoring Environment Environment
0 API Definition

SysML v2 Testbed
Application

10 conforms to

v
Meta-Model
based on KerML

A

SysML v2 APl and Services

o OSLC 3.0 binding
proc

temporal model content

Base capability as of Janual
in process

Progress SST
\andatory Servi
o M n, Update, Deletion Services
o E anagement Service
* Non-
o M
oAk (realized by client side API calls)
© Model anagement Services
© Model
O Model
* Ver
-
Model Ti
Gener mp and UUID generation, APl Call Back
Pl Platfor: lels (APl PSMs)
REST/H
ry 2021

1 Februa ry 2021

% Product Owner

Page 10



Product Owner Initiates Activity to Develop a new Feature
for the System or Product

A simple automotive example will be used
around an adaptative cruise control
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Network Architecture Platform Model Exists for the Vehicle

Capital Systems Modeler
Functional design capture tool.

Capital Systems Architect

Functional implementation and planning.
Automated synthesis & metric feedback.

SIEMENS -

o

Exisi r - Capital SIEMENS o
is _Dravin
BFuncton ~ LSignal  ~ fASice - | § A%~ .EROD Platform*
PPt~ FiMessage ~ Bhicve stles Y @~
ook @Hghey dShaing | o Z-lx-z| -
5 [y tmecane 7] 0 Bp o~ | O % 7 | Bcomponent ~ 1
owind N . o . . . b O | == | &% popeties | ™Pathway v L ¥ Allocate Assign M Generate
&I Acc_Feature i . | New | W~ ol Break - Assodiate i nallocate + B Unassign + 33 Unmap £ Edit Inte
o M Accresuest o o
Acc Fesure SySMLV2 UseCase v
& P exstg ersor , = = 2.0
5 Bl g Vence and Sensr i Bestng Ve and S Ottt ~
oo v oo . . 1 scc Festre
&P sy v Existng Vehice and Sensor
R 5 Existng Vehice and Sensor:A:Exstng Vehide a1
88 ACC_Architectre
Deson Syrbols_ shared G 2 Exising Veide and Sensor
SysM_V2_UseCases
s J Bl Sys_v2, Usecoses:s
&l oo platiorm v
< >
[Ept— Qx|E-
Pltform_Function 1CD &Pin Name Menagement_ Insight
. Il |
: 517 SysM V2 UseCases
= Pattways
. B Components
| I+ Breaks.
x 0 5 g G T @ Gateways
2 Carriers
v 53 Messages
< > o Sgnsts
D Acc Festressiace Feauee. @) B spve
Performing functional synchronization agains! design Exising Venicle and Sensor A Exising Vehicle and Sensor
Mo functional synchronization required. Al designs up fo date
8| [T [omoa] e [T
[ seext = 517472 [ =
1 <
premmveny [ ACC_Feature: 1:ACC_Feature [ [ SysM_v2_UseC:
Seectaier VR Performing functional synchronization against design Exisitng Vehicle and Sensor A-Exisitng Vehicle and Sensor
No functional synchronization required. Al designs up to date.
Name + ~ Revision + -
e Eor Q% | Man Comments Notes Chedist sync MetrcsTable
signa
Seiectather v
Name + © Rovsion + -
Fiter it
orake Poston Rt
Brake Request w1
Thotse Postion R1
Thvote Request w1
Verick Ditance R1
Verice Speed R1
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System Modeler — Incorporates Signals from Network
Platform Architecture

-
-~

i 40E) System Modeli g Tool h : == o= : g

= | iy _>j - . == . . .f
b - o o | = = = 4
s LEd =

Incorporate Signals from Buses

% System Modeler

H Define Feature Architecture
1Nl ©9o

4 v v

R system Modeler System Modeling Tool SysML V2 API Server
D=l Signals and Components tagged as Software

D=l Fetch Netwprk Inflormation

D=l Signals an(d software Functiopd of Net:
¢ Qu eries b ase d on SySte m Query and " D) UEnS R EIE T l D=3l Signals gnd software Functions of Networl§ V2 Model
. g Incoporate Visualize D=3l Network Functions Network Model s i Manage the
m Od e I N g con St ru Cts p rovi d e ® Signals from Bu @ N&;va:k —j D=3l Utilize Dictiongrf Systen] Model to Network DEsign ® Nem:‘;tlvz
. Signals ams"_gn. Is d
the means to yield a targeted T Benavirs .
D] Gather bignals . Eres D81 Utilige Libaries @ Menage V2
1 H Libraries Projectj
subset on a domain specific - Qoo e Componehts pye—y
mOdel s DS1Signals - ystem Proje
@) Create/Modify @ ;v'y(s)tdelr;y
* Translations on specific model ——— i el
. p . . . D=1 Sighals and Behavior tagged and sc]@Manag': SzStlem V2
constructs defined in libraries e
&

yields interoperability between
domains

!% Incorporate Signal from Buses
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System Analysis defines the context of the system feature
to be developed

ibd [«Block Modeling» Package] BlockModeling [ACC High Level]

Driver Hacc Car
DRI Current Distance [Vehice Distance(Vehicle Distance : CAN_Signal]] 456 Distance Sensor
= - @ Sense
= A Dl Vehicle Speed [Vehicle Speed(Vehicle Speed : CAN_Signal)]
Brake_Position, Brake_Request, 1 itsUnknown_ECU:Unk @ Speed Dowd D] speed Dowi pPrsse I - -

‘N Throttle_Position, Throttle_Request, N e

I\_ ) Vehide_Speed Operstions @ speed Uj Up fres: > DIFu; ay

Z - . . . ton St sign: incti change 25 ]
7 - ACC_P1 U_ECU_PO E Dellver_BraI‘ango.vt.)ld e . — @ Adjust Speed Down P:‘ 5 o
[ sense_Braking(:void i OrE=R
[} . | i © ?ﬂ’g:; Speed Dl Current Position : CAN._Sigrjai)]
DO_P0 ACC_PO [ sense_Engine_Thr... preser. W _LEETL L A e @ Adjust speca Up

N . Distance Button N 3 ;; ; |
a [ sense_speed(:void poete frencel| oy o - 1
Acc Off Pre ’ -
@ Acc ofr LA Off Pressed] @ Increase Distance
Provide, T
@ Target
jonal )
& 2 ;
5

i
ejjaden

!

| @sccon 08

L) @ Decrease Distance

UseCaseModeling: :Driver O T3=DElRssume Présse, st
esume.

Vehide_Distance y

_‘ACC_PZ U—EOJ—P],'_] [ sense_bistance(:... -

SysML v1
!

B Adiust speea Down [l acc o % venage speea
[EAaustsoeeavo  [% cancel
Acco
[ increase pistant B8 "
R
B4 oecresse Distent Foresume
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SysML v1

Results of a queries yield signals that can be selectively
brought into the system modeling tool

bdd [«Block Modeling» Package] BlockModeling [Network_Signals] Re S u I t Of S i g n a | Q u e ry fro m N etWO rk M Od e I

«Block»
CANSignal . 5
2 ACC & [PAB]Structure 2 “NetworkDesign & *[CDB] Network Design Elements X
BrBiv|f|B-u-lmglavBE-| Q0% | @
o
. 7 NN
‘ P - ’
< .
I I Vehicle Spegd Vehicle Distance
e N
1 Vehicle_Speed 1 Throttle_Position 1 Vehicle_Di 1 Throttle_| 1 Brake_Position 1 Brake_Request .
\ AN N TS
LT ; " Throttle Positiohrottle Requiestrake POSNION  Brake Reguest
_ w \ . N .
’ \ ~
[ Vehicle Speed ‘l’ [ Vehice Distance ',
- y = ‘ ~
: ] [ venicle Speed Data Definition [] venicie Distance Definition A\ - R
&5 Min = -50.0 — - . - Throttle Throttle o
1 Vehicle_Speed_Defintion 1 Vehicle_Distance_Definition =oMax = 1200 A T B position B Request DEeaR=ten ) Brake Request
Values Valves =5 =01
E Max:double=120.0 E maximum_distance:double=1000

E Min:double=-50
E Resolution:double=0.1

Operations

Operations

www.incose.org/symp2024 #INCOSEIS
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System Modeler Defines the Feature Architecture

é{stem Modeli

b Pt ey F
s CEfl S l. .l
Incorporate Signals from Buses ‘ l

g Jool

% System Modeler

H fine Feature Architecture
% :
Y ¥
£ System Modeler System Modeling Tool SysML V2 API Server
D=l Signals and Components tagged as Software
D=l Fetch Netwprk Inflormation.
D=3 Signals an(d software Functiofs of Netw.ork V2 Model
T late Query to - -
© S %:sexﬁ;: ST @ Network Model D=1 Signals gnd software Functions of Networl vgﬁ':%:"lagrektcg
Signals from Bus @ Network D= Utilize Dictiongry Systen] Model to Network DEsign e
e Subsets of translated model Model I Vioae!
Signals arRF Signals
Ty Behaviors
constructs can be brought DaGatne Bgnas selctvey D tide Lioares @ anagevz
@ raries Projects
e QUetsISoftware Componefits Mana
ge V2
tO DO m a I n D= Results s P ® System Project
ignals
Modify
. @) Create/Modify @ System
9 Th e m Od e | I S t h e n D=5l New Feature Model D=3l System V2 Mpdel D=3 System V2 Mo:‘l
o
»

CO m m itte d b a C k to t h e D=3l Signals and Behavior tagged and sof @rManag"e‘:gsetlem V2
repository | 4

!% Modify per New Feature
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Architecture Development of system model results in functionality
allocated to hardware and software components

Capella

New Components defined

Physical Characristies | D971 _
Cabecas

Bus

{F] ACC Butions £F] Tobe determine ECU
4B ACC Hordware
§P] ACC Software
DHlc:
pHIc. CAN_Signal)} |
peed: CAN_Signall] §F] Unknown ECUs.
ACCSite) Target Speeal - ” \ Unimown ECU
=+ inge 21 N —
k * [Exchange &7 )@ Adjust Speed Down o @ Sense Speed
- Provide 0
' nge. -
0 ' u@ e [Throfe Pesicn(T +CAN_figna) i
4 ' — pee =1 Y] @ Sense Engine
L \ K e @ At speet U Delta Speed ] / : e
-l 2, L. o —
®acor T7 DIAGOAPeisedl - fe Desirgd [Throtte RequestiThrotte Requiegt: | i et
2 1 = e ______———J'Ju' [® Throsie Engine
R @ Increase Distance
/B9t ueeon i
x Provids Target Jing (Brdke Position(Brake Position : CAN_Sighal)) "
’ o ed L -, ® Distance. - @ Sense Braking
O 30D Decrease Distance -
E Ly T
~__Dp4l Brakes
I @ Cancel I
DHce
. = :
N
N]LZ ] (&9

[l Acc sumons s ACC sofware
B Acies: specavonn [Joeaccon
B verice ccsotar W fsiessseea e [ ccon
.% Increase Distant .‘\, Resume
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W cancel
[ oesresse pisan:

S vanage spees

Q ACC Bus Data ]
[ % ACC State(ACC State:CAN_Signal) |

ACC Hardware

© Exisiting Bus Data

© Ds_acc ] la Vehicle Speed(Vehicle Speed:CAN_Signal) J
[ Venice Distance(venicle Distance:CAN Signal) | 8 Throttie Post Position:CAN’ Signal
Sii i

Q ACC Bus Data

& ACC State(ACC State:CAN_Signal)

© Eexisiting Bus Data
() Throttle Request(Throttle Requ!
B Brake Request(Brake Request:
() Brake Position (Brake Position:CAN_Signal)
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Architecture Development of system model results in functionality
allocated to hardware and software components

SysML v1 Components defined

ibd [«Block Modeling» Package] BlockModeling [ACC_Architecture]

1 i 1 itsUnknown_ECU:Unknown
itsACC_Hardware:ACC_ oé, 1 itsACC_Software:ACC_Softwar Vehide_Speed, Brake_Position, Brake_Request, L
Operations Operations Throttle_Position, Throttle_Request Operations
) EPacc_cancel & Adjust_speed_Down():void = Deliver_Braking():void
, , EP ACC_Decrease_Distance() & Adjust_Speed_UpQ:void ACC_SW _P1 U_ECU_PO ESense_Bral.dngO:void
—Pn ACCH_PO EP ACC_Decrease_Speed() (& control_Brakes(:void [} s & Sense_Engine_ThrottieQ:...
[y il EP ACC_Increase_Distance() & control_Throttie(:void T T [ Sense_speed():void
‘ ‘ ‘ = FPACC_Increase_SpeedO ACCH_P1 ACC_SW_P0O E Decrease_Distance():void
(U ACC_On, ACC_ Cancel, P Acc_offQ [t | ] Distribute_ButtonsQ):void
ACC_Decrease_Distance, EPACC_OnO E Distribute_Distance():void
ACC_Decrease_Speed, EPAcC_Resume() WELES & Increase_istance():void
ACC_Increase_Distance, E ) - )
sy ACC_Increase_Speed, ACC_Off Detect_Button():void E Manage_Speed():void
UseCaseModeling::Driver ACC_Resume E Provide_Target_Distance():void 1_itsDistance_SensorDistance

E Provide_Target_Speed():void
o :
E Sense_Distance():void

ACC__SW_P2 Vehicle_Distance U_ECU_P1

[3 ]

www.incose.org/symp2024 #INCOSEIS Page 18
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SysML v1

Architecture Development results in new network data
required for the new feature.

bdd [«Block Modeling» Package] ACC_State [New Signals] N eW S i g n a I I d e n t i ﬁ e d

«Blocks»
CANSignal

|

1 ACC_Hardware:ACC_State
Values

opestos | i @ ACC On

v 123 ACC State

ACC_Stall'e_Def.ition """ ¢ Resume T ACCOn
woee $@020 N @ Speed_Down T ACCOff
.... ™= i
B acc_state:ACC_On @ Speed_Up T Increase Distance

T Decrease Distance
T Resume
e T Cancel

I Speed Up
T Speed Down

www.incose.org/symp2024 #INCOSEIS Page 19
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Network Designer — Incorporates the System Model

Feature

Queries can provide the
means get the system
model components for the
new feature

Translations on specific
model constructs yields
interoperability between
domains

& Network Designer

ﬁ

v

D= Ge

View System
® Medel Cetails

D=8 Network Design

Network Design Tool

Create or
@ UpdatedBus
Network Design

Fﬂ]&gmhand Behavior Co

nponets t2g

SysMLV2 AP Server

.“b Incorporate System Model Cetzils

.l D= Query Functions and Signals
Query Model
for Signal
® and Translate
Functions @ Querywo
System Model
D=l 1d Eufictions
Selectively
Store Query
Results
D] Signals
—D=HFommde

Update
DS}éenvorkBesign————————— | @ Nework
Model

—r

fftware

D= signals 2|

Manage V2
@ System
Project

hd Behavior tagged an|

R Network V2 Model

k Manage System
V2 Medel

software

D=8 Signals and software Functions of Network V2 Model

Manage the
@ Neworkv2
Model
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Network Design incorporate new ACC architecture in the
Network Design System Model

[

Bt

L

iod [+lock Modelng»Packoge] Blockodelng [ACC_Archtecure]

o1
I = o
B [T Be
[ e— [ RS -
B Wvee B
4% ACC State gecsate

§ WSACC_Hardware:ACC. ) 1 RSACC_Software:ACC_Softwar
opestns pestans
Epacc_cancell) Sl adust_speed_ponn(:vaid
ACC_Decrease Destance() 5 Adust_speed_Up(:void lace_am 1
= AcoHpo | B ACC Dearease Speed S control_srakes(:vaid —_
- G ACC_Increase Distance() 5 control_ThrotteQ:vod
l || Epacc noesse St ACHPLACIND| oo potacedvod
I acconscccme, | Baccom [ Elnarbe-aongvea
ACC Desessc Diarce, | BpACC.0n0 losriute Dstance0:vod
ACC peaes. Specd EpAcc Resume) ACCSEE | Clingease Distanceqivid
ASCinarease Dot o, Elpetct uton(ivod e SoesdOrd
UeCosehidingeiive ACEReame Provde Target DitanceOvod
i provee et sesdvod
acc_sw.p2
=
|

b33 [lck odelng Package] ACC_State [ew Sinak]

Vehice_Speed, Brake_Positon,Brake Recuest,
Throtd_Posiion, Thratte Recuest

b
[ acc_state:acc_on

N/
I ACC_state_pefnition

=]

[Z) Acc state Defintion

=5 ACC State -> ACCOn

Operstons
S oelver frakng0vad

Serse Braing0:v0d
Serse_Engne Thotte(:...
[ sense speeaQivo

usairo) B

@ ACC_Off

€ ACC_On

© Cancel

€ Decrease Distance

€ Increase Distance
Resume

€ Speed_Down

€ Speed_Up

© itsUnknown_ECU:Unknown|

I ACC State.
T ACCOR
T ACCOf
T Increase Distance
T Decrease Distance
T Resume
T Cancel
T Speed Up
T Speed Down

CC_Feature* - Capital Systems Modeler

B Ffunction ~ LSignal ~ JfSlice

SIEMENS
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Venicle Speed

B~ % propert PdPort v EiMessage ~ 11
&=
W~ I, Block [@Highway X Sharing ~ | ppes
SysMLV2_UseCase v ~
7 SysMLV2_UseCase ~
e/ Buid Lists A B c E F G
|8 Plans A )
I Acc_Feature o o
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Network Designer — Creates the detailed network design
content for the Platform

e Subsets of translated model
constructs can be brought
to Domain

* Network Model is saved to
the V2 Repository

Network Designer g
R ‘ Network Design Tool SysML V2 API Server
D51 GEW D=1 Query Functions and Signals —— Dl Signals and Behavigr Comporjets tagged as software
View System
@ Model Details
Query Model
@ for Signal @ Manage System
and Translate V2 Model
Functions @ Queryto
System Model
D=1 Signals and Functions D=3l Signals|and Behavior tagded and software
D=1 Netwdrk Design D=1 Utilipe Mapping Network to System Model
> @ Manage V2
Libraries Projects
. Manage V2
Selectively
@ Store Query @ Spyrst_em -
Results oject D=3 Utilze Library for Update
|
MSigna-<| wnals and software Functions of Network V2 Model
@6 DEFunc _Tns Update D=2l Network Design Mpdei
@ Updated Bus D= Network Design @ Network
Network Design Model Manage the
@ Network V2
R Network V2 Model Model
53

E% Create or Update Network Bus Design
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Network Designer brings the system Model Feature to the
Platform

Capital Systems Modeler
FunCtion a Funcﬁon b Functional design capture tool.

CAP Capital Systems Architect
= Functional implementation and planning. (@ e
SA Automated synthesis & metric feedback.

Network System Model

Brings in only “new” signals and “new” functions

ulrewo( ssauJeH
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Network Designer expands the feature into the E/E content
for the Platform

g

Network System Model

\- Systeﬁring

- Physical R™"*

I

ulewo( SSauleH X%
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Presentation Topics

* Understanding the Problem
— Operational Analysis Model of the Problem

« Actors and Entities

» Operational Capabilities

« Actors and their Activities to Deliver Capability

— Introduce an Example to Enhance understanding

 Describe an overview of Physical Architecture of solution
« Conclusions to System Engineering and Domain Engineering
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Physical Architecture Components

Native Modeling
Tool

V2 Adapters

SysML V2 Notebook
and Visualization
SysML V2 API
Server

§P] System Modeling Teol

08 SysML V2 AP Server

System Engineer
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Domain Application Adapters

e Connects to specific instance of V2 Compliant API

Perform bi-directional translation from one V2
representation format to another
e Utilize the V2 Libraries

Server

System Modeling Tool

4P Extended V2 Repository

B ncorporate signal from Buses

B Modity per New Feature

Network Designer

— |1%)
§F]extended V2 Repository

5 g SysML V2 NoteBo?
\ﬁsualizer

i ® Transate Queryin Terms of |
System Model Library

tagged as software
[2 @ Manage V2 System Projects

/

@ Translate Results back to
2 Network Model Format

e ok i 0
F ® Use Library to Convert to 5

Native Format

S .
K3 @ Convert Model to V2 Usi >
Library
=]

-% Incorporate System Model Details

-% Create or Update Network Bus Design
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SysML V2 Notebook and Visualization

Easily Adapted to Perform Repetitive Operations and to Explore
retrieved model content
e Used by System Engineer to generate reports and documents
* Used to automate the translation and retrieval of model
content
e Used to pull subset information
* Used to explore “new” concepts via studies

Provide insight into model representation in a V2 neutral format
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Conclusions

SysML V2 holds representation holds “Authoritative Source of Truth” for each
Domain

* V2 compliant API server provides access to domain extended v2 format
SysML V2 facilitates cross domain analysis and exchange

 Domain application adaptors create and translate targeted subsets or

information for integration with Native Authoring Tools

SysML V2 has power to breakdown organizational barriers through leveraging
and exchanging target information
Future directions

* Explore the potential of Al to analyze and translate domain specific
representations
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