Xsemicmt

Systemmodelle aus
Texten extrahieren
Warum KI-Chat nicht genug ist

Dr. Michael Jastram
Formal Mind GmbH




ChatGPT

HYPE ODER NUTZEN

semiant



Hype Cycle for Artificial Intelligence, 2022
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Plateau will be reached:
() less than 2 years @ 2to5years @ 5tol0years A more than 10 years @ obsolete before plateau As of July 2022
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Agenda

e Motivation & Scope

e Klim Systems Engineering heute

e Modellierung: Was und warum?
e 4 Thesen zu Kl + MBSE
e Die Zukunft

e Ausblick & Fragen
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2Zur Person: Michael Jastram

e Promotion 2012 zum Thema
Anforderungsmodellierung

e Selbststandig seit 2011 (Formal Mind GmbH):
Systems Engineering

o Artikelreihe im HOOD-Blog: SEcKI| — Systems
Engineering mit Kl

www.se-trends.de P www.semiant.com
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http://www.semiant.com

Warum Kl in der Produktentwicklung?

Kl im Produkt wird heute nicht behandelt
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s Trace.Space

&« > C & https://trace.space

Engineers develop complex products
10x faster with Trace.Space

Requirements management for the next generation %

( in Follow us! ) ( B Careers )
( =~ Try the AP ) C ¥ Early access )
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Assisted Engineering X [

www.vali space.com,

\//\ KIS /\ CE Home Features Case Studies Pricing Blog Valispace Al Talk to an expert

Introducing the ValiAssistan?

Access the limitless power of Al, right inside Valispace

Develop great products. Faster

Try It Free

Generate Requirements

From 0 to a specification in no time.

. Generate Requirements | Al ValiAssista
. > NewSpecification Details

{n RN tfe |V
= All requirements

& NewSpecification

. B OtherSpec
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Warum KI* in der
Produktentwicklung?
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*und MBSE

https://www.cutter.com/article/a’s-role-accelerating-product-development



https://www.cutter.com/article/a%E2%80%99s-role-accelerating-product-development
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Engineering
heute
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Automatisieren Anreichern

o Effizienz erhéhen e Motivation steigern

e Sicherheit (fur Menschen) erhéhen e Mehr Kontrolle bei der

. . Automatisierung ermaéglichen
e Muhsame Aufgaben reduzieren 9 9

o Erfolg erhéhen und dabei die
Verantwortung beim Nutzer
belassen

e Erméglichung neuer Méglichkeiten

o Die Leistung der Nutzer skalieren

e Kreativitat erhdhen

Xsemianf Quelle: https://pair.withgoogle.com/chapter/user-needs/


https://pair.withgoogle.com/chapter/user-needs/

Beispiel 1: Prufung der Anforderungsqualitat

L 8 7 A ®- PH- = - ) = |- 7 .
2% Work Item Properties t-10} reQIab (POIar'On)
istld eparn i
Requirements B —
, orat .
My Polion’ W - ;

his document s used to present the current state of eQlab e N S g L gt '
A rome » Fiixmant: 30l sy bl e s 7

@ owtvons

B The system reQlab shall define five states of quality for requirements. ssses Rating: ®
5 B 1s no modal verb used. the system can war the user. Is no modal verb used, the system shal war the user by visual features. Result  reQlab found multiple possible improvements.
¥ @ 15 no modal verb used, the system shall warn the user by visual features. mas: [C e
, B Encapsuated sentences shal be avoided Mt sentences in one requirement shal be marked as wrong by the system. if
multple sentences are used. the system shall provide a help text [
& ® reQiab shall mark multiple sentences as wrong. soe! I oy choud aveid imprecise >
» ® 1f muttiple sentences are used, the system shall provide a help text s Links J R . O M M
] s o A i ama Requirements Optimizer
4 ® 1f the user uses "Weak Words", reQlab shall provide the help text according to the a
3 B reQiab shall warn the user if a condition is at the end of the sentence.
@ 1taconditonis atthe end o the sentence. reQish shall warn the use.
@ The user shall have the abiity to idenify his failure. d it 8 = T QW O S
@ reQib shall provide the user the abity to ideney his faure.
@ tithe ending of a sentence is wrong. shall the system identy this?
@ ifthe ending of asentence s a question mark,reQlab shal ideniy this 2 The kdentity of the Customer shall be confirmed.
®  reQiab shal classiy muktiple requirements fast and check f they are wellwrten ac) 3 The Accounting_System shall confirm the Customer_Identity.
@ reQiab shal classiy muktiple requirements. 4 ::: ::::: 3::: :: :z::z by the System. Your Requirements Analysis
il reQlab shall check the quality of requirements according to the IEEE definition. 5
B ichmochie e rotes Auto kaufen. Dieses auto muss schnellfahven. 6;{The System shall racond the Audio,_Feed.
@ Das System mochte ein rotes Auto bestelien. 7 The system shall provide a time display.
S oiias & The system shall display the Current_Time. o v seers:  Andtyie sy
| 9 [The Flight_Information_System shall usually be on line. 90% b
1 R B 10 The Flight_Information_System shall have an Availability of greater than xx% over a period of greater §
Bl i 11 The Flight_Information_System shall display the Tracking_Information for relevant aircraft.
| [ 12 The Flight_Information_System shall display the Tracking_Information of each Aircraft located less tha
» The system shall open the window. 13 The Subsystem shall storing the location of all ordnance.
®  Das System muss das Fensterofnen. 14 The Subsystem shall store the location of all Ordnance.
» Das System kann vieles gut beantworten? 15 When in the ACTIVE State, the Record_Subsystem shall display each of the Names of the Line_items, v
- T T e 16 When in the ACTIVE State, the Record_Subsystem shall display the Name of each Line_Item, without ¢
) R 17 The Subsystem shall storing the location of all ordnance.
8 P — 18 The Subsystem shall store the location of all Ordnance.
'l Das System reQlab muss Anforderungen Kassifizieren. 19 The <system> shall not fail. -
. R e NN S 20 The <system> shall have an Availability of greater than or equal to 95%.
Bl i e i 21 The <system> shall have a Mean Time Between Failures (MTBF) of 6 months.

22 The <system> shall not contain mercury.
23 The <system> shall limit metallic mercury exposures to less than or equal 0.025 mg/m3 over an 8-hour
24 The User_Management_System shall Open/Close the User_Account in less than 1 second.
25 The User_Management_System shall Open the User_Account in less than 1 second.
The User_Management_System shall Close the User_Account in less than 1 second.
7 The Engine_Management_System shall disengage the Speed_Control_Subsystem when the Clutch is ¢
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Beispiel 2: Valispace (Automatisieren)
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http://www.youtube.com/watch?v=yjfs5I3dtn0

Beispiel 3: trace.space (Anreichern)

IRVACE
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https://docs.google.com/file/d/1rOT3uLrI1PqGneVJ_fO1mabItCXwRJ9G/preview

Beeindruckend! Aber...

e Wie kann die KI meine Architektur nutzen?

e Mussich alles Uberprufen?

e Landet meine Innovation im KI-Modell?

e Kann ich effektiv Wiederverwendung anwenden?

e Kobnnen andere (Wettbewerber) Aspekte meines
Designs sehen?

e Mussen meine Produktdaten in die Cloud?

e ...und vieles mehr

X semiant
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MBSE:
Kl-Kontext
durch das

Systemmodell
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Ohne Kontext
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Mit Kontext

VoReET
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Systems
Interaction
Modeling
SYS'FEI_TI_S Interaktionen des Systems S_ystems
Definition & modellielren, simulieren Lufecycle
Derivation und analysieren Engineering
Modelle erstellen, die das Zustande des Systems
System aus verschiedenen Uber seinen Produktlebens-
Ansichten beschreiben zyklus erfassen, verwalten
. und nachverfolgen
; MBSE
Systems ' Capability and
Environment , @ Maturation
Analytics 0 = : Matrix
Interagierende Systeme . @ Die notwendigen MBSE-
spezifizieren und Art der @ ! — Fahigkeiten erlangen und
Interaktion beschreiben @ ' 1 meistern

Modellbasiertes
Systems

Engineering

X semiant



https://www.ipk.fraunhofer.de/de/kompetenzen-und-loesungen/digital-engineering/modellbasiertes-systems-engineering/was-ist-model-based-systems-engineering.html

Pillar

Requirements Structure
q\ Diagt Needs J SysML Use Case Diagram Use Cases ) SysML Internal Block Diagram System Context J SysML Block Definition Diagram
Measurements of Effectiveness
«requirement» SysML Activity Diagram «block» ‘
P4 Stakeholder Needs 1 y -
(@] P «allocate» «allocate» : External System
de) :Actor :System Use Case
>
% = -
S Stakeholder Needs 1.1 Isnakono}uw Needs 1.2 o = 7
(aa) d="1.1" [\N [ l th ¢ &
Text="The syst \
s::II..." 2 Syaiem «refine» \~ : System : Actor
= /\ Actor callocate» /\ «block»
b A J System
—_ I\ values
e «moe» Value property 1
9 N «moe» Value property 2
S a. Req gram System Requi ] SysML Activity Diagram Functional Analysis J SysML Block Diagram Sub C ication J

- ) «allocate» «allocate» p1:interface 1
= x = :Subsystem 1 :Subsystem 2
) = 3 E
~ Q e » L— 5

_8 8 M ? «a“ocate |t p1: Interface 1 ace 2
= = «refine»

(e «requirement» «requirement» S -/( :Func 2.1 F —)( :Func 2.2 )\ | «all p2 : Interface 2 .
©) ; System System < ———OCate P3: Interface 3 9]
P Requirement 1.1 Requirement 1.2 s >
g /& s— 5
o S B 03 erface 3 °

:Int 2

S lbé} o p erface
£ B
5/ «abstraction» / / \—°

i (-
Requil Diag Comp Requi ) SysML State Mach)n/o Diagram  Component Behaviod SysML BlocK Diagram Comip Shucture J SysML P ic Diagram C: P ters |
Q § ('SysML Activity Diagram J j : A - Interface D
S S E =

- © ° S rrerace

c (" iActiont ) ‘ «constraint»
«requirement» «requirement» State 2 < Interface D : Constraint 1
. g Component Component / . {a=b+1}

E Requirement 1 Requirement 2 m :Component 2 [4] <+] :Component 3 \

0 «Sati p4 : Interface C  p4 : Interface C Value property 1
s atisfy, L O, _{J i
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https://docs.nomagic.com/display/NMDOC/Quick+Reference+Guides

Modelle unterstlitzen viele Aktivitaten

18 Dinge, die Sie mit Systemmodellen machen kénnen

1. Kommunizieren 10. Auswirkungen von Anderungen verstehen
2. Dokumente generieren 11.  Risiko bewerten

3. Sichten erstellen 12.  Konflikte erkennen

4. Testfalle generieren 13.  Inkonsistenzen erkennen

5. Code generieren 14. Das Modell animieren (Simulation)

6. Fortschritt verfolgen 15.  Das Modell als Spezifikation

7. Vollstandigkeit prufen 16. Das Modell zur Strukturierung

8. Informationen zusammenfassen 17.  Wissen verwalten

9. Automatische Verifikation 18.  Wiederverwendung

Quelle: https://www.se-trends.de/einsatz-von-systemmodellen/
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https://www.se-trends.de/einsatz-von-systemmodellen/

Das Problem mit Systemnmodellierung

e Akzeptanz
e Methodik

e Integration

e Elfenbeinturm-Modelle

If your coworker gets it, it's too simple %,
5

e Spaghetti-Modelle

Ivory
Tower
* Modeling

MBSE all the way, every detail

O'Really? The Delusional Architect

https://medium.com/@jastram/ivory-tower-modeling-332d7715aa8¢



https://medium.com/@jastram/ivory-tower-modeling-332d7715aa8c

4 Thesen

Flr einen Quantensprung in der
Kl-gestitzen Produktentwicklung

1. Das Systemmodell reprasentiert “die
Wahrheit”

2. Die Kl vermittelt zwischen Mensch und
Modell

3. Der Mensch braucht nichts vom Modell zu
wissen (kann aber)

l 4. Die Kl muss den Modell-Kontext verstehen

Xsemiant



These 1;

Das
Systemmodell

reprasentiert
“die Wahrheit”

semiant

“Single Source of
Truth”

Nicht zwingend eine
Datenbank

Kein automatisches
Verandern ohne
Nachfragen




These 2:
Die Kl muss zwischen Mensch und Modell vermitteln

| want the logo to convey a sense of innovation and cutting-edge technology.

And I'd like the color scheme to be blue and silver. |

P 4 \
\\ Understood. Let me generate some Initial designs based on your specifications. J

P
I really like the thil]

Xsemia nt



These 2:

Wir brauchen
ein
Ubersetzungs
werkzeug!

Xsemiant

Demo — Video als Backup



https://docs.google.com/file/d/134elZcwBgNialUEdIqoyZMyTNWBayV8U/preview

These 3:
Der Mensch braucht nichts vom Modell zu wissen

(sollte aber bei Interesse Zugriff haben)

AI | want the logo to convey a sense of innovation and cutting-edge technology.

And I'd like the color scheme to be blue and silver.

Understood. Let me generate some Initial designs based on your specifications. v

Ai) [ ireaiyiike the tnl

M uumml”ll"mm”m
i [
! My
“““ M
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These 4:

Die KI muss
den

Modell-Kontext
verstehen

X semiant

Essentiell, damit...
e Keine Produkte vermischt werden
e Architektur respektiert wird
e« Wiederverwendung erméglicht wird
o Das Modell an der richtigen Stelle verandert wird

... und vieles mehr




Gibt es das
schon?

Noch nicht —

Wir (und andere)
arbeiten dran!

Xsemicmt



Modelle als Dreh- und Angelpunkt
fur Kl-basierte Produktentwicklung



Die Zukunft

o KI-Chat erreicht bald das “Tal der Enttauschungen”
e SysML v2 kénnte ein Enabler sein (frihestens 2025)

v l‘ ‘\ e Bis dahin:
.. -‘ o Punktuelle L6sungen ohne Modell-Kontext

‘- .. o Kunden- und Anwendungsfall-spezifische
\‘ " Lédsungen mit Kontext-Bewusstsein

semiant




Kl im MBSE

https://www.selive.de/ai-in-mbse/

Analyze stakeholder

e Analyze stakeholder requirements
e Analyze system

e e Derive system requirements
= e Specify functions

e Specify system architecture

o Discipline-specific development

e Life Cycle Management Process

Hierarchize system

Structure system

Specify system architecture

Specify interfaces

Evaluate system architectures

Link system elements to functions

Specify requirements from system elements



https://www.selive.de/ai-in-mbse/

Typisches Systems Engineering Ecosystem

. o (T Werkzeu+ge : Weitere Werkzeuge ‘\
MATLAR 4
A ATLASSIAN @ SIMULINK A AUTOCAD
@codeBeamer "Ej windchill VECTOR >
M  Jama
RLARIO‘N “ SOftwareo

...und viele mehr

Systemmodellierung

SE @ L

semiant



Semiant: Ul-Integration GUber Browser Extension

< ¢ @ : —I— Core
> et Web Ul Services
%Kontext
A ATLASSIAN

3 -Modell
Semiant | [« Storage
@ codeBeamer p I}I Back End Services
M \ 2t | § ~
~ . : Plug-Ins ! Skills
N\ = software | i (odular
POLARION ‘

Model Repositories

SE @ L

semiant



Semiant: Bestehende Repositories nutzen

< c @ : —I— Core
> et Web Ul Services

%K?)ntext
A ATLASSIAN @  oméinen
& -Modell
_ s . L Storage
@codeBeamer lBEs + E BS:CTIE::; b Services
M \ Jama | . |
: » Plug-Ins || Skills
N\ o software’ ] ' (modular)
POLARION I _____________ ‘

Model Repositories

SE @ L
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Beispiel-Service:
Deterministische Modellextraktion aus Text

Arbeit von Arora et.al.: Extraktion von Domanen-Modellen

Rule Id Description Arora, C., Sabetzadeh, M., Nejati, S., & Briand, L.
g1 |Alnoun phrases in the requirements are (2019). An active learning approach for improving the
candidate concepts. accuracy of automated domain model extraction.
A1 |Transitive verbs suggest associations. ACM Transactions on Software Engineering and

Methodology (TOSEM), 28(1), 1-34.

A2 |A verb with a preposition suggests an
association.

A3 A relative clause modifier of nouns
suggests an association.

as |A verbal clausal modifier suggests an

assoma_tu_)n . _ Altomated Domais Mocdel Extaction the o
A5 |A non-finite verbal modifier suggests an CHETAN ARORA, 1
association. SHENANEIAT, ot o i

A prepositional dependency (Link Path)
A6 |suggests an association between
indirectly-related concepts.

Ag1 |Genitive cases suggest aggregations.

Using Domain-specific Corpora for Improved
Handling of Ambiguity in Requirements

Ag2 Terms "contain", "include", [...] suggest : R )
. Saad Ezzini*¥, Sallam Abualhaija*®, Chetan Arora’*, Mehrdad Sabetzadeh'*, Lionel C. Briand*!
aggregat|0ns. *SuT Centre for Secur n ersity of Luxembourg, Luxembourg
istralia
fSchool of Electrical Engineering and Compy University of Ottawa, Canada
Email: {saad.ezzini, salla Ihaija} Iu, chet ed {m.sabetzadeh, Ibriand} @uottawa.ca

Att An intransitive verb with an adverb
suggests an attribute.

G1 Premodifiers of noun phrases suggest
generalizations.

ity in Lt is a This has an impact on the likely interpretations of the require-
it has been studied by nd ¢ on w
g ty for more than two de

d
|

semiant

N,
DOL: http/ds.doi.org/10

1. INTRODUCTION
Natural language (
e S St |




Leitfaden zum People +Al

Research

Sel be fMao Ch en https:/pairwithgoogle.com

User Needs + " Data Collection + =~
Defining Success Evaluation —
Even the best Al will fail if it doesn’t provide Decide what data are required to meet your
— unique value to users. user needs, source data, and tune your Al.
Read more —> Read more —>
Mental Models 'i' Explainability + Trust ’
Introduce users to the Al system and set Explain the Al system and determine if, when,
expectations for system-change over time. and how to show model confidence.
Read more —> Read more —>
Feedback + Control % Errors + Graceful >
— Failure A
Design feedback and control mechanisms to Identify and diagnose Al and context errors
improve your Al and the user experience. and communicate the way forward.
Read more —> Read more —>

X semiant


https://pair.withgoogle.com

Data Startups
https://future.com/data50/

Al/ML ELT & ORCHESTRATION

& databricks FIREBOLT cale Weights & Biases
\'
\) s Fivetran /A MATILLION
V2 Starburst impl \
7 >tarours e PY Snorke/ OctoML 1; Coiled '
¢ dremio ClickH : PRIMER
Q/ ) ciouse ' Tecton 88 iterative x dbt /{77 RIRBYTE
e dataiku ROCKSET B Hussing Face 0 Labelbox @ ROBUST INTELLIGENCE ASTRONDOMER ¢ PREFECT
% DataRobot N Materialize Sh anyscale 7% EXPLORIUM © fiddler
CUSTOMER DATA DATA
ANALYTICS 81 & NOTEBOOICS OBSERVABILITY
OneTrust YN gig =) Census () Heap “{sigma @
+ S ™ MONTE CARLO
.0 Z% Collibbra  PRIVAGERA hightouch 2 rudderstack HE® /) preset N
= X S < Bigeye
>u%. £<7 Alation HOMMUTA Amperity & ACTIONIQ :%.*: Metabase



https://future.com/data50/

Fazit

e Der Kl-Hype wird bald abklingen

Kl kann heute punktuell die
Produktentwicklung unterstitzen

il
mumtmmm

‘.‘.,“muuul““““” J
°

e Langfristig muss die Kl ein
Systemmodell kennen und nutzen

T

e Der Markt ist noch stark in
Bewegung, fertige Lésungen gibt
es noch nicht (selber bauen!)

Xsemiant
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2Zur Person: Michael Jastram

e Promotion 2012 zum Thema
Anforderungsmodellierung

e Selbststandig seit 2011 (Formal Mind GmbH):
Systems Engineering

o Artikelreihe im HOOD-Blog: SEcKI| — Systems
Engineering mit Kl

www.se-trends.de P www.semiant.com
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