Tim Weilkiens
MBSE with SysML - The World behind the Diagrams to the master the Digital Thread

MBSE wWITH SYsML
THE WORLD BENIND THE DIAGRAMS

TO MASTER THE DIGITAL THREAD

7M1, WEILKIENSBIOSE DE

SYSTEMS ENGINEERING CRAFTSMAN

CONSULTANT, TRAINER, BUTHOR PUBLISHER LECTURER
EXECUTIVE BOARD MEMBER OOSE

bdd [Package] FFDS_BaseArchitecture | Base Architecture Definition ) ibd [systemContext] FFDS Base Archilecture Context| g FFOS Base Architecture Context’ | P
o =
S «systemContext» = «extenalSystems [ «extemalSystem» [ .
FFDS Base Architecture Context - Animal [1..]  Satellite [0..] ,..,'
! 1. 0.* anmalPort satPort Y'SI_Satelite data » RGN L
Sy extemaiSystems] [cextemalSystem» \ D85 i T iy el .
FFDS Base Architecture| | 5 e . - - |
Animal Satellite [satPod ) ttor Serv
Lr - ac Acqure.
satPort Access point [1.] Server [1] s -
animalPort 1 1 animalPort EE\_' ol iyl Rl = | i
! < '0 3 «block» «block»  Animal Sensor [1.] FFDS Base Architecture
Animal Sensor Server Soomee—
| cblockn |, ibd [systemContext] FFDS System Context[ @ FFDS System Context1 U
|Sensor animalPort satPort [ e e | o ‘(‘f‘l“ ——
|'\ < Animal [1.4] ‘ ‘ A Satellite [0..4] ‘ ) 7
ue [Package] FFDS_UseCases| Maintenance Use Cases | wSI_Satelite data < ,:mmm o s o
;‘é e jimujp Ty AanimalPort AsalF’ori‘D < @) o o T
Fr \.___ Install a sensor - Maintenance = .
O:::;;ol s - — l %’ SI_Weatherdd “Srma
- . 7 asystemi o N
. Switch to Test mode
— -\___/ : Operator -2~ - FFDS

- .
Usens esystemsaCas

Maintenance .\ ‘-ﬂ'iw : Administrator -2 S| Fire Alerl

‘stm (State Machre] FFDS System Modes| @ FFDS System h El_Atmasperic Pressure,
A 7 EI_Humidty, Heat, "
- SiStatTheSystem / STM_Start the systor EI_Temperature Smoke o B
O | Sasithesydem  S_Sop pesysen

SaDeloctandReportFre / STM_Detect and repart fre

— v ( : Climate ]

v G e —
[ power system
[&] sensor control system 3 ZiZh
antenance TTeL o . (5] smokeSensor_Structure [Smoke sensor] 2
ranee..| SpSwichToTestMode  STM_Swich to Test mode ‘ =
ol | & Deber data importedidaia) e Attachment
Testing J T f =

SgRunObservatonTest / STM_Run obsorvatin fest

H U hchvet dolo [ sensor unit 1

SigSwichToMantenanceMode / STM_Swich fo Manfenance mode U 3
T 1 ¢
. Pty thert Cotegores Oocumentation Contact = Mobile Chent 1
1| @ Priscipel Comein Expert crtical  Wigh  Oomam expert n SysML 14 valee of Stakeholersconcern: e, Share, Phone +49 40 4142500 [ operator system 2
Y vser 0 SyaTAL 14 vaboe of Stakeholder-concer: —— u
2 | @ Princiul o Service Expert. medium Low A ey AR e Loghot, Phanc +49 40 4142508 I sensor i
nSyata

3 @ prcent [e——y 1. Speedy, Phone 449 40 4147500 [5] Sensor Intarface Control Unk =
4| @ tnsorance Company. Woh  Medumn Oomain expert [ Syt .6 vl of Sialndnilamacancany St 4. Sale, Phone 449 80 4142500 [ westher control system 3

SWISSED 2020 - Contact: tim.weilkiens@)oose.de



Tim Weilkiens
MBSE with SysML - The World behind the Diagrams to the master the Digital Thread

DIAGRAMS ARE FOR PEOPLE TS IMPROVE

VNDERSTANDING AND COMMUNICATION!

DIAGRAMS FOR THE DIGITAL THREAD?
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(SYSML-)MODELING IS NOT DRAWING

" PICTURE IS WORTH A THOUSAND WORDS...

VD B MODEL IS WORTH A THOVSAND PICTURES, "

(Andreas Willert)
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Tim Weilkiens

oo0se.

Innovative Informatik

«enumeration»
AggregationKind
none

shared

{subsets namespace,
subsets classifier}

+ interface

Interface e

arget |
composite

{ordered, subsets attribute, subsets
ownedMember}
+ ownedAttribute

{ordered, subsets feature, subsets
redefinableElement, subsets

{subsets featuringClassifier, subsets
namespace, subsets assodiation,

Property

0.1

{subsets namespace,
subsets classifier}

+ datatype

{ordered, subsets attribute, subsets
ownedMember}
+ ownedAttribute

DataType ll:=

0.1

{subsets namespace, subsets
structuredClassifier, subsets classifier}
+ class

P

{ordered, subsets attribute, subsets

ownedMember, redefines
ownedAttribute}
+ ownedAttribute

0.1

+ property [«

+ aggregation : AggregationKind = nane
+ /isComposite : Boolean = false

+ isDerived : Boolean = false

+ isDerivedUnion : Boolean = false
+ielD : Boolean = false

+ subsettedProperty

{subsets redefinedElement}
+ redefinedProperty |+

memberEnd, subsets ownedMember}  subsets redefinitionContext}
+ ownedEnd + owningAssodiation
. 0.1 | Association
{ordered, subsets member}  {subsets memberNamespace}
+ memberEnd + assodiation
2 0.1
+ qualifier  {ordered, subsets ownedElement}
0.1
+ associationEnd  {subsets owner}
0.1
+ foppasite
0.1
+ property
{subsets owner} {subsets ownedElement}
wningP + defaultval
J;wnq Toperty o ValueSpecification
+ property
subsets
redefinableElement}

Source: UML 2.5.1 specification

WITHOVUT A CONTEXT THIS IS TVST A NUMBER
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Subsystem Part CBE Mass (kg)
SYS1 42,00
SYS1 1,20
SYS1 7,30
Total SYS1 50,50

Subsystem Part CBE Mass (kg)
SYS1 42,00
SYS1 1,20
SYS1 7,30
Total SYS1 50,50
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CBE Mass [Kg]
Er1 42.0
E e 1.2
El p3 7.3
Sys1 50.5

ONE MODEL
Mawny VIiEws

50.5

bdd [Model] MySystem[ Physical Architecture ]) /
wsubsysterm»
SYS1

mass : mass[kilogram] = 50.5

/ p2
«block»
/ P2
cbe-mass : mass[kilogram] = 1.2
2 p3
«block» «block»
P1 / P3
= Y
cbe-mass : mass(kilegram] = 42.0 f t= che-mass : mass(kilogram] = 7.3

T

«blocks
Physical Element

mass : mass|kilogram]
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) MODEL - Many VIEws

@ @ T SS @ Diaé-r:;mms

Documents @ W
SysML
Repository
e ..‘: o % | b.yﬁémic
Tables, Matrices ? Visualization

MACHINE READABLE SEMANTICS

B VALVE PROPERTY CBE-MASS
B OWNER BLOCK )

m VALVE TYPE MaSS[kiLooRAM]
B VNIT KILOGRAM

B QUANTITY KIND MASS

u,...

values
che-mass : mass|kilogram] = 42.0 kg {redefines mass,unit = kilogram}

SYsML MAKES COMMON SYSTEMS
ENGINEERING CONCEPTS ACCESSIBLE
FOR MACHINES,
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THE MODEL MAKES THE DIFFERENCE

Subsystem Part CBE Mass (kg) CBE Mass [Kg]
Sys1 P1 42,00 Er

SYs1 P2 1,20 B r

Sys1 P3 7,30 E e

Total SYS1 50,50 SYS1

wOYXCEL — APPROACH"

THE MODEL MAKES THE DIFFERENCE

MODEL

X No MObeEL?

d

Subsystem Part CBE Mass (kg) CBE Mass [Kg]
Sys1 P1 42,00 Er

SYs1 P2 1,20 Elr2

SyYs1 P3 7,30 Bl r3

Total SYS1 50,50 SYS1

wOYXCEL — APPROACH"
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AN MBSE MODEL REPRESENTS INFORMATION
ABOVT SYSTEMS AND THEIR ENVIRONMENTS AND IS
BASED ON A MODELING LANGYAGE THAT COVERS
CONCEPTS OF THE SYSTEMS ENGINEERING DOMAIN.

THE KIND 6F MODEL IS5 CRWCIAL

L NORKSHEET MODELING LANGUBGE" SYSTEMS MODELING LANGUAGE

MACHINES GET INFORMATION ABOVT CELLS, MACHINES GET INFORMATION ABOVT SYSTEMS
DATH FORMATS FORMULARS, ETZ. ENGINEERING CONCEFPTS

Subsystem Part CBE Mass (kg) Name CBE Mass [Kg]
Sys1 P1 42,00 EHr 2] 42.0
Sys1 P2 1,20 B r 3] 1.2
SyYs1 P3 7,30 Er3 9] 7.3
Total SYS1 50,50 SYS1 1] 50.5

wOYXCEL — APPROACH"
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MODELS TURN DATA INTO INFORMATION

Ay

ENGINEER WS
| 700L
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DIAGRAMS FOR THE PEOPLE
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TNTERNATIONAL STANDARDS 003€.
FOR SUSTAINABLE ENGINEERING

#/z/

//4;\

n&co,slz

@uw E./I/

OBJECT MANAGEMENT GROUP®

SRR
ISO
NS
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ONE MORE THING...
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SysML v2 APT AND SERVICES oose.

PLATFORM-TNDEPENDENT SERVICES TO
CREATE, UPDATE, AND READ MODEL ELEMENTS

= PLATFORM-SPECIFIC APTS,
E.6., REST/HTTP, 65LC

Makes SYsML MobeLs CONNECTABLE

CONNECT SYSML MODELS NG MATTER WHICH
MODELING TOOL IS5 VSED
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MBSE with SyYsML
THE WORLD BENIND THE DIAGRAMS
TO MASTER THE DIGITAL THREAD

THANK YOU!
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