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Validation

* The Data are
obtained from
the UNITY
iIndustry
knowledge.

 (Contains data
from SME up to
DAX rated

companies.
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Drivers for Systems Engineering

The complexity of products
and system development
projects is increasing
enormously in nearby all
iIndustry sectors.

Traditional development
approaches with discipline-
specific processes are
reaching their performance
limits. Methods and
processes of Systems
Engineering.

© O

Increasing complexity
in development projects

Raising intertwining
between hardware

Networking of systems
(Systems of Systems)

O

and software

International
collaborative
development

Q

Variant diversity
and individuality

Safety & Security
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Characteristics of successful Systems

Engineering

Responsibility for a
technical solution

Comprehensive
system perspective

Consistency of
processes and data

Cross-discipline °
collaboration

Early virtual
verification & validation
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Systems Engineering
enables developing
complex solutions In
large projects.

A general framework for
action is provided by ISO
15288.

Systems Engineering is
based on cross-industry
best practices.



Systems Engineering strategies require
tailoring

Level of _
internationalization Business mo-del
hﬂ and distribution of and strategic
business units product portfolio

Industry sector Complexity of Company size
products and
services

N\ " -

Do | have to use the full blown space or military Systems Engineering approach

Which level and effort is good for our company to be successful in SE
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It's not enough to do your best;
you must know what to do _—

and then do your best. R
W. Edwards Deming

UNITY

CONSULTING & INNOVATION




o

Do you have all prerequisites in place? =

CheCk Can help Sl Y O W ) Processes
to start SE and

Y %
Improve |t '/ &I Organization

[ A n e e d fo r H De_finit'ion of i = Qualification of employees

objectives foreach | w Definition of standards for
Ch a n e iS a individual company | processes, methods and IT
g = |ndustry trends for systems
clients, suppliers,

p re re q u IS |teS tO competitors
start!

S E Q U I C k E:;i?lteeemrisng Q} Competencies
XX

= Deployment
strategies

= Change Management

= Measurement of
increased efficiency
and continuous
development

= Design of the individual Systems
Engineering organization
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Methodology and procedure in 3 steps %

) ) . Classification table, influence matrix
Determination of an SE target image

= |dentification of company-specific conditions }

= Adaptation of a target image based on the characteristics of the
company

Determination of initial SE situation and consolidation
of an individual SE target image

= |dentification of the current SE competences and the }
initial situation

Sy

= Consolidation of an individual target image

B

Master-plan of Action

Elaboration of an SE-Roadmap (Master-Plan of R —

Action) fa
= Derivation of actions } 55_—"2—': .

= Prioritization and implementation planning _ Koo

SE Quick Check is a maturity model that supports its own procedure for introducing, tailoring
and optimizing Systems Engineering.

Companies can elaborate interdisciplinary processes and methods adapted to their
constraints
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What are the changes
the company faces?

Business model,
regulations, distribution
of work, new disciplines,
portfolio,

To determine the
,Reference Target
Image” based on the
UNITY knowledge
database.

Knowledge database

Proposed reference target image

Performance 'erformanc Performance Performance
Level 1 Level 3 Level 4

Requirements
ELEGTE G target
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Interview ATER

Product complexity
n‘ Less than 1 year n‘ Less than 50 elements \ Life cycle

Development duration

n 1 -3 years n‘ 50-250 system elements ‘

‘ More than 3 years ‘ L>250 system elements ‘

Lot size

Size of the development department

Certification effort/ burden of proof Product connectivity
Single or contiguous countries Market strategy

Individual continents / economic communities Product portfolio

Several Continents / Worldwide Manufacturing type
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Fields of action rn

Systems Engineering standards Maturity models

« The SE Quick-Check fields of

action are assigned to three
categories and based on
existing standards, such as
1ISO 15288 and

1ISO 29110.

At the center of the model are
the process areas of
development.

S

SE-Quick Check Fields of Action

I Processes

Requirements
management

Project

System design planning

Solution Technical Management
finding Processes Processes
Bearzaton Verification & Project
and S s
. : Validation controlling
integration

‘% Organization

Interdisciplinary
cooperation

Anchorage of
systems
engineering

Process
management

@¥ Competences

Configuration
management

Quality
management

Supplier
management

IT-Systems

www.incose.org/symp2018
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Performance levels e fneis

Practice-oriented description of characteristics in each field of action

¢ T h e p.e r.fo rm a n Ce I eve I Performance Level 1 | Performance Level 2 25T (1B (o8 B R 20T 1] gy 1y Lol -0 MGAVZ-T I
descriptions can be Methods
regarded as e

requirements that must
be fulfilled in order to

achieve a certain level System: o equirements Management - Performance Lovel2
of performance.

Characteristics:
= Method-supported collection of requirements

= Creation of formal requirements documents with uniform
structures

= Involvement of internal stakeholders in the survey

 They are based on best
practices from project (ol ikl i s
eXpe rlenCeS |n a Wlde = Changespto requirements in Er]:on:ullz:ition with the author
range of industries and RS S
common standards.

Description of the company
situation
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Requirements

Performance level 1:

level 2:

Performance level 3:

Performance level 4:

Competencies

Workshop based evaluation with a team of
stakeholders

Include the requirements

specified by the (internal) client

* Unauthorized recording of
requirements (e.g. from
predecessors)

+ Unstructured collection of

various documents

Me release precess

Method-based collection of
requirements.

Creation of formal requirements
documents with unifarm
structures

Include internal s n

Defined process from collection

identification and

Performance level 1:

Performance level 2:

Performance level 3:

Performance level 4:

to release of
Identification based on
spplication scenarios

Derive requirements in

the survey
Intuitive Feview of formulsted

vieams
Verification of req on

of
Based on life cycle concepts
Ensure a consistent
understanding of the
requirements
dentif] and

the Basis of uniferm criteria

integration of all stakeholders

« Competencies are onby
expanded when tasks with
existing compatencies can not
be sohved

= Empioyees develop their skills
independently

- Training does not take place

= Expansion of s

regularty discussed

* Competencies are Bullt on the
basis of short-term
requirements

* Experienced employees look
after new employees

* Training provedes important
potten: for selected

and planning of
future skills

Clear description of competence
roles in the project

1 relevant employees

trainings for all relevant
emplovees of the Seveloament

Anatysis of existing and future
skills

Building & Competence
Strategy

Reiponsibility for the
implernentation and
development of competences
s defined

i

Changes to reg: are Q

-
made by calling i A

@ How do you evaluate the current performance (As Is - '
Situation)?

<> Please raise the corresponding performance level card!

o How do you evaluate the current performance (As Is -
Situation)?

—> Please raise the corresponding performance level card!
© Do you agree with the “Target”?

- Let’'s discuss! w/

© Do you agree with the “target reference”?
=> Let's discuss!

Performance
Level 3

Performance
Level 4

|- target l

To Be

Requirements
management

System design
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Example: V&V in a Workshop

Performance level 1:

Performance level 2:

Performance level 3:

Performance level 4:

* No uniformly defined approach
forvV&yV

* V &V measures start following
the development

* Tests are carried out as required

* There are only real tests, no
simulation

* An acceptance test does not
take place

Early development of a uniform
test plan on system level
Intuitive selection of test cases
Simulations are disciplined

Not all requirements are verified
Approval-relevant tests are
carried out

? ",

Development of test plans at all
levels of the system

Defined process and uniform
methods for V & V

All requirements are verified
Early validation of requirements
V &V activities take into
account the future deployment
environment

Review of the V & V results with
relevant stakeholders

Uniform standards for the
selection of V & V activities
Coordinate a V & V strategy
with all relevant stakeholders
at the beginning

Formal reviews for the
analysis of results with clearly
distributed roles

Regular audits and
development of V&V

www.incose.org/symp2018

proposed To Be

@ How do you evaluate the current performance
(As Is - Situation)?
-> Please raise the corresponding performance level card!

9 Do you agree with the “proposed To-Be”?
- Let’s discuss!

R ———

15



Example: V&V questions to evaluate "As-Is” @.\}
interview / mailina

UNITY SE Quick Check
Validation and verification UNITY

m— B UNITY SE Quick Check
Validation and verification UNITY

Status: September 2017 COMSULTING & INNOVATION

AL - Tomiog VAVt e P VAV st gl

Comments

A1 - Timing V&V: How are the V&V aclivities planned?

Coordination of a V&V

VA&V measures stari at the Early development of a vt A e = R e
i% end of development and uniform test plan at system Development of tes! plavs SEHIEaY Wit df oy ant

R

at all levels of the system, stakeholders at the

are not planned in advance level
beginning

Coroart it a a a Q

Current position: [m]

A8 - Tant proceurns: What bagpans 1o B VEY T

A2 — Verification: Which requirements are verified?

et . L L C 2
e =] =] J J Requirements are not Isolated requirements are

verified. verified.

All requirements are All requirements are
verified. verified at an early stage.
AL - VAV Bystem tiom o P bt of P s et

Current position:

vt rtar [=] a [=] [=]
A3 - Tests: How are test cases defined?

Tests are carie i = T R, 3
ﬁ[ required, tes E ¥ Tost “‘iﬁ:ﬂ:ﬁ;emd&u uniform method:

to select the

defined in advance.

Current position:

Ad - Test procedures: What happens to the V&V results?

V&V Strategy

lest database
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2015 2017 2019 Vision 2020
FB- dbergreifende | Nutzens : Q p??orr:“
! c Gremienstrukt SE au ren valification
Performance Performance | Performance S bkl MA __—  SE area-wide
BVE ' Level 3 Level 4 H kol ——— established
c FB- et Roles and GAB 3
o bedar! : L2, =
Methods g Vaﬂlml@f | determination_—
Requirements Gt L _ PR
Schnittstellen DDensstancar _—
management ~ identifizieren |SEEEEEEESEEE / /
| | I ’_,..-'-‘S' uccess : //r.‘usl ributed .""’I‘
@ -Unterstitzung fU ~  storiesin " development /
g Pamiae Und Aol d i s develDF-‘me_M'/ il .-”
] Methods 2 Prozesseigner definieren . "
: - 5 Modell
Simulatl
Datenmana
— Serienen
SE Roadmaps mit IT-
— E Vendoren abstimmen
. ] Pil iaki hfih Interessen- 5
“thods % | M-Landschaft HOtpIsEm At gemeinschafts
=y - ] evaluieren Erfahrungsaustausch Q‘O\Q\e'
= SE-Pilotumfange durchfihren VoA S
identifizieren Sk
Projects [ Supplier & Partner Committees and Associations

@ —@® Initial Situation
w—# Target vision
§ Need of action

The characteristics are used both to assess the initial situation and to determine an individual target
performance level. The sequence and timing of implementation can be transferred to a strategic roadmap.
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Workshop Impressions from a prOJect

Derivation of a roadmap

Organisation & Competences
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Conclusion

SE Quick-Check

Systems .
@ - - Competencies
Engineering
o:'“ﬁ ?:'l [Systems of Systems) Strategy
@ o 2 ) ) ) Processes
Variant t diversity Safety & Security

Company-individual constraints

= Tailored strategy to individual constraints
= Holistic approach

Level of e = Assessment, strategy development
e & e . .
business units product portfolio and transformation aspects included

— *** s

Industry sector Complexity of Company size
products and ™
services

www.incose.org/symp2018 19



international symposium

h Annual INCOSE
2 8 nnua

Washington, DC, USA
July 7-12,2018

www.incose.org/symp2013

TOP
MIDSIZE
EMPLOYER
2018




