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Systems Engineering im Produktlebenszyklus
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Basic Assumptions

* There will be always specialized tools for different purposes
* Itis unwise to require collaborators to use certain tools or even a single tool

* Yet, there is an interest

- to navigate, search and audit partial results in a common context
- to exchange model information between organizations and tools

- That's where SpeclF kicks in: Specification Integration Facility
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Was ist SpeclF?

~Specification Integration Facility”, eine Initiative der GfSE

« SpeclF ist ein Vokabular fur standardisierte Begriffe im MBSE und PLM

sowie eine Aussagenlogik ,Subjekt Pradikat Objekt" ... ABER AUCH
« eine Weiterentwicklung des Requirement Interchange

Format (ReqlF), also ein Datenformat ... ABER AUCH
 ein standardisiertes Web-API ... ABER AUCH

« eine semantische Integrationsebene
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The Purpose Defines Method and Meta-Model

Domain-Model (SysML, Arcadia, BPMN, ...)

Metamodel oriented at the domain

Integration-Model (SpeclF)

Metamodel for the integration of partial models
from different sources (,Mockup’)

Has concrete language features to
represent solutions of the particular domain

Has generic features for semantic nets;
is not oriented at concrete content.

Different domain models are incompatible
(sometimes even the tools > UML/SysML)

Integration by an abstract layer with
fundamental* Model-element-types

Add new elements to a (static) meta-model

Modify the metamodell dynamically

Very detailed

As simple as possible, but not simpler ;-)

Prepared for wide range of applications by design

Easily tailored for an individual application

* see Siegfried Wendt ,Fundamental Modelling Concepts”
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SpeclF - das Datenformat

'wDrive to Target
Weiterentwicklung von ReqlF g
* ReqlF- wie SpeclF-Daten sind Graph-Daten %’
* JSON mit JSON-Schema | -
* Versionierung der Einzelelemente Decompostion| —zeior > CIRMMMIAY——eriom >4 Read Drving
* Mehrsprachigkeit g
* Vererbung %
* Weitere genutzte Standards: XHTML, SVG g
son) e —
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SpeclF - das Vokabular

« Ubernahme von Begriffen aus existierenden Standards wie Dublin Core und OSLC

 vermittelt Bedeutung durch

1. Vokabular fur Objekte, ,Requirement”, ,Actor”, ,State", ,,Event” ...
Beziehungen und Attribute ,Satisfies”, ,reads”, ,contains®, ,triggers”, ...

2. Logische Aussagen A Component satisfies a Requirement”
(,Pradikatenlogik 1.0rdnung") +~An Event triggers an Activity”

- SpeclF tragt sowohl das ,Sichtbare” wie die ,Bedeutung”


https://specif.de/apps/view.html#import=%22../examples/Vocabulary.specifz%22
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The eye sees the same - behind the surface it gets interesting

SpeclF

| S Open SE Models
[ |

Database,
ReqlF, OSLC, RDF or ...

— Model Integration

*
B
*

BPMN — SysML

Creating the ,Visible® ——  Partial Modelling

 Text editing and » Text editing and  Text editing and
image ,drawing” modelling per method modelling per method

* Needs brain and discipline to » Tool support within the « Elements in all views are
build and keep it consistent methods

interrelated by a semantic net
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SpeclF - die semantische Integration

SpeclF folgt dem Ansatz der Funda-
mental Modeling Concepts (FMC)

SpeclF Integrations-Modell

ALM

[=] Diagramm m Akteur e Zustand

“ Requirement 3 Modellelement-Typen

* Initiiert durch Prof. Siegfried Wendt in
den 1970er Jahren

PLM

X Feature ¢ Ereignis

* Drei ,fundamentale” Modell-Elemente:
m Akteur, ® Zustand, ¢ Ereignis

168 Modellelement-Typen
22 Datentypen

Allein 61 Ereignis-Typen
plus alle anderen

* SpeclF bildet alle spezifischen Modell-
Elemente (SysML, BPMN, UML, CAD etc.)

auf diese fundamentalen Elemente ab SysML System-Modell

BPMN Prozess-Modell

) X .. ) Anderes Modell
* So lassen sich verschiedene Domanen in

einen gemeinsamen Kontext bringen


http://f-m-c.org/
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Add partial models step-by-step ...

Requirements DOCX/PDF
User Stories UML/SysML/FMC AN
System models .

BPMN Processes
Processes
System integration ' -O{==1__ ]
: . SE- O O—{=1
Business objects Q Y eo-=80 =) 0
@ '

Annotations -

ALM/PLM

SpeclF

Open SE Models

http://specif.de

(9 OSLC

Linked Data


http://specif.de/
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Navigate, search and audit in a common context

Example: Small Autonomous Vehicle (FH Esslingen)

< c @ ://specitde Q + A N @
— Ximpot  ®lesen & Export * SpeclF
Wl smAV System-model (SysML)
c s/ /specif.de/apr w + F o =
Dokument Aussagen o Benchte
IF w g il
Ximpot ®lesen & Export & pec .. .\
il SmAV System-model (S SML) = i e ¥ Requirements A~  Eine Ressource doppelt klicken, um dorthin zu navigieren: + m ox
Y Y ¥ Onginal Requirement Specification
Transport to Target
W Dokument & Auss: Serichte Navigabon
~ Safe Drving
¥ Requirements T + B S W x Road Driving
¥ Original Requirement Specification Obstacle Avoidance
Transport to Target Location as Postal Address = Drive to Target
Navigation 2 Functions Location as GPS Coordinale = Set Radius
Safe Driving ¥ Functions
Road Driving on  SysML Block Definition Diagram (bdd)
Obstacke Avoidanca [ Functional Decomposition ¥ Functional Dacompaosition
terealyp - «Original Requirement Specifications Driva o Targat -]
Location as Postal Address Navigate E
Location as GPS Coordinate [ et eneins S i
Select an adequate Speed
¥ Functional Decomposition rererey ey Frrrey Brake in an Emergency
Drive to Target ey o | Sel Radius
[ T = T Vet s T = T v sha e ot et Set Speed R _
Follow the Road best route fram he curest read” e e s Calculale Accelerations Decomposition Zoigt SysMLisAssocatedWith >
Select an adequate Speed T — Sel Acceleration Left
Brake in an Emergency - ’ Set Acceleration Right
Set Radius . " Apply Brake =
Sel Spaed / , ’ Logical Solution 5
Calculate Accelerations ! . ¥ Physical Solution 8
e e 2
Sel Acceleration Left 2 mtnir ¥ Physical Decomposition Z .s-mspaaamm'm
Sl S R s LEGO Mindstorms Vehicle H
Apply Brake ’ -
Logical Solution . . A
¥ Physical Solution 7 i
‘ view.hf Q, suche + 4 Road Driving
¥ Physical Decomposition -t , -\ Suck L Ao
LEGO Mindslorms Vehicle v, olowpeRaet ¢ y S IF
Chassis Al = . Aimpot ®Lesen & Export *- pec
Body . .
Drive Left J b
Dive Right T s 0 | s
Support Front et At iy .
= : All Relations
Controller T Lt | . + B x
Transpont o Target stereatyp  «Funclions
. Nawigaton u Drive to Target
A / / M 0 d e / _ d iasgrams Safe Driving Manoevre the vehicle from the current pasition ta the selected target.
Road Driving
Obstacle Avoidance stereanyp  sFunctions
Location as Postal Address " Nawgale
Location a5 GPS Coordinate Select a path to get from the current position to the target
¥ Functions

Sterealyp  sFunctions

¥ Functional Decomposition = Follow the Road

Nevigale Keep the vehicle on the selected road.
Follow the Road Siereanp «

Select an adequate Speed m Select an adequate Speed Sereagp «Funcons
Brake in an Emergency
Set Radwus

Set Speed N sterealyp  «Functions
Calculate Accelerations = Brake in an Emergency

Set Acceleration Left Take the vehicle to a full stop In the shartest time possible without loosing control aver the trajectory.

All Model-elements | iz

L oical Solution v

Taking inlo account road condition and weather, select a safe speed.



https://specif.de/apps/view.html#project=P-ad200200057ae27e1653000005dd2afc;view=statements;node=N-FollowtheRoad;import=../examples/SmAV.specifz
https://specif.de/apps/view.html#project=P-ad200200057ae27e1653000005dd2afc;view=doc;node=N-DrivetoTarget;import=../examples/SmAV.specifz
https://specif.de/apps/view.html#project=P-ad200200057ae27e1653000005dd2afc;view=doc;node=N-Folder-Functions;import=../examples/SmAV.specifz
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SpeclF - das Web-API

Swagger bzw. OpenAPI Spezifikation
* https://github.com/GfSE/SpeclF-OpenAPI
CRUD-Operationen fur alle SpeclF-Elemente

Einheitliche Schnittstelle fUr Werkzeuge

Prototypische Umsetzung als Open Source
* https://github.com/oalt/SpeclF-Backend

® Swagger Ul x +

&« C & localhost:888/swagger/index.html

SpeclF API®

fswaggerivl Wswagger.json
WWeb AP for the Specification Integration Facility {SpeclF).

The SpeclF team at Gesellschaft fir Systems Engineering (GfSE) e V. - Websile
Apache License 2.0

DataType

| m J/specif/vl.8/dataTypes Returns all data types with all available revisions.

‘ m J/specif/vl.8/dataTypes Update the dats type: the supplied ID must esist

‘ f/specif/vl.0/dataTypes Create adata type.

| m fspecif/vl.0/dataTypes/{id} Returns a data type with the given ID.

l Jspecif/vl.0/dataTypes/{id} Delete the dais type: the supplied ID must exist. Return an error i there are depending model elements

‘ m J/specif/vi.@/dataTypes/{id}/revisions Returns zll data type revisions for the given id.

File

‘ m fspecif/vl.8/files Retun all fle descriptions for all available files in all revisions.

‘ m Sspecif/wl.@/files Update the fie; the supplied ID must exist



https://github.com/GfSE/SpecIF-OpenAPI
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Semantische Integration durch Microservices
SpeclF und sein Web-API sind aufeinander abgestimmt

Integration
SpeclF
Service

SpeclF API

SpeclF
User
Frontend

Jira SAP EA
SpeclF SpeclF SpeclF
Service Service Service

i

Jira SAP Enterpris Mongo

A ; t DB
‘11 @ .mongo

MongoDB
SpeclF

Service

Tool-API



https://specif.de/apps/view.html#project=P-ad200200057ae27e1653000005dd2afc;view=doc;node=N-Folder-Functions;import=../examples/SmAV.specifz
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Referenz: Hersteller von Regionalzigen und Strallenbahnen

[® Satzbildung in externem Tool (Opt.2)
Ein externes Tool iibemimmt die Satz- und Sichtenbildung. Die Artikel-Stammsatze existieren nur g
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Referenz: TU Hamburg-Harburg

Datenintegration in der Modellierung von Luftfahrtsystemen

Institut fdr Flugzeug-

FIKS Kabinensysteme

Das Lufttransportsystem: Ein Okosystem
einer Vielzahl unterschiedlicher Systeme und
Prozesse

= Beispiel: Prozesse zur Vorbereitung eines
Flugzeugs zwischen zwei Flugen
(Turnaround) umfassen u. a. Tatigkeiten im
Flugzeug, am Gate und auf dem Vorfeld

» Modelle decken haufig nur einen Aspektdes
Okosystems ab (z. B. Kabinen- oder
Vorfeldprozesse, siehe rechts)

= [ntegration dieser Modelle Ober SpeclF zur
Steigerung des Verstandnisses der
Zusammenhéange zwischen den Systemen
und Prozessen

= Moglichkeit zur Entwicklung neuer Services
und zu Effizienzsteigerungen

[hrranil; et

Grafik resen-eperien de

www tuhh. dalfks

Movember 2020 - © Steffen Ridsch, Qliver . Eichmann- Seite 1
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SpeclF wird bereits heute genutzt

Notation

SpeclF

Open SE Models

Presentation
resp.
Persistence

in Arbeit

verfugbar | verflugbar

in Arbeit verfugbar

ReqlF SysML Archi- || Arca-
dia
(Cameo, (Capella)
EA,
A

Specification Integration Facility

OSLC || linked- '
data

(RDF) (T

verfugbar

verfugbar | (it Schema)

verfligbar | verfugbar | verflugbar | verfiigbar
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Aktivitaten

BMBF Forschung Plan

SysML Workflow loERnEEgs SpeclF
Forum Program Management

prostep ivip

Agile Product-
Development

Development ;
oML Méchten Sie die Ziele ream [ fene |
ndustrialization durch Arbeitsleistung —
oder Projektsponsoring

unterstiutzen ?

Entwicklung von GitHub
Prototypen und Open Source Repository
Referenzl6sungen
MEMBER OF
. == = business.
@3 ?;j {a adessoJ Z Fraunhofer
| IPK

OBJECT MANAGEMENT GROUP ’ 1‘10(161;4](:]16111_,[--’ Institut far Flugzeug-
WE SET THE STANDARD' Consulting MDD4All.de Kabinensysteme

WWW.0mg.org



https://github.com/GfSE
https://omg.org/
http://adesso.de/
http://mdd4all.de/
https://www.ipk.fraunhofer.de/en/divisions/virtual-product-creation/
https://www.tuhh.de/fks/
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Vielen Dank!

Weitere Infos:

* https://specif.de

* https://github.com/GfSE
* https://github.com/oalt

Einladung zur virtuellen
SpeclF-Demo
am 15.12.2020
um 18:00 Uhr

Anmeldung:
specifdemo@mdd4all.de

y
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