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mhat is Agility and what is Systes

Engineering

=» Agile vs. Systems Engineering -

comparing apples with pears

kAgile Systems Engineering / Q
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What is Agility and what

defines Systems Engineering
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What is "Agile"? GfSE’

Gesellschaﬂ: fur

A rapid whole-body movement with change of
speed or direction in response to an impulse,
but without loss of control.

Source: Sheppard und Young (2006)
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Agile - In the deep GfSE’

Gesellschaft fur
Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

4 )

Methods (Scrum, XP, Practices:
SAfe...) Daily, Planning...)
- /
Principles Values
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Agile - Dealing with change of speed GfSE

Gesellschaft fur
Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

Complex Complicated
PROBE SENSE
SENSE ANALYZE
RESPOND RESPOND
Emergent practices Good practices
Enabling constraints Governing constraints

e

Chaotic Obvious
ACT SENSE
SENSE CATEGORIZE
RESPOND RESPOND
Novel practices Best practices
No constraints Rigid constraints

Source: Cognitive-Edge

19.11.2020 TdSE2020 - "Besser agil mit Systems Engineering”, Th. Dorsch (HOOD GmbH, Leitg. AG AgileSE) ©GfSE 7


https://www.researchgate.net/figure/Cynefin-Framework-Cognitive-Edge-2019-is-a-current-depiction-of-the-Cynefin-framework_fig1_335491299

Systems Engineering — A Definition GfSE’

Gesellschaﬂ: fur

Systems Engineering is a transdisciplinary and integrative
approach to enable the successful realization, use, and
retirement of engineered systems, using systems
principles and concepts, and scientific, technological, and
management methods.

Source: Incose.org
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Systems Engineering — Dealing with complexity

Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

i

RISK HUMAN
MANAGEMENT REQUIREMENTS FACTORS SOFTWARE

SYSTEMS ENGINEERING

PROJECT VERIFICATION
LEADERSHIP 'NTEGRATION .1 paTion  TARDWARE

i | T

Source: incose.org
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Agile vs. Systems Engineering —

Comparing Apples with Pears.
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Agile vs. Systems Engineeri

GERMAN CHAPTER OF INCOSE

NASA Topics | Missio Ga\IEHéS NASATV | Follow NASA | Downloads - About | NASA Audiences

SE Research Consortium

£ - Return To Consortium Home Page
Manifesto for Agile Software Development © . . L by
Welcomean Contacs Systems Engineering Principles
Systems Engineering Postulates, Systems engineering postulates form the basis of the principles of systems engineering. Principles are aceapted truths which apply throughout
Princpl.. the discipiine. These truths serve as 3 guide to the application of systems engineering
Reference Section 3.2 in
We are uncovering better ways of developing Lo TS I
. . B . 7 nasa_tp_20205003644_interactive2.pdf
software by doing it and helping others do it. [ Il
Through this work we have come to value: Principle 1: Systems engineering integrates the system and the disciplines considering the budget and sehedule constraints.
Systern Design and Integration Principle 2: Complex systems build complex systems.
s . . Principle 3: Afocus of systems engineering during the developmant phase is a progressively deeper understanding of the interactions.
Individuals and interactions over processes and tools Mativation sansitivities. and behaviors of the system. stakeholder needs, and its operational environment.
WOl'kiIlg software over comprehensive documentation © Sub-Prineiple 3(2): Mission context is defined based on the understanding of the stakeholder neads 3nd constraints.
% @ Sub-Fringiple 3(b): Requirements and models reflect the undarstanding of the sysiem
Customer collaboration over contract negotiation © Sub-Fringiple 3(c): Requirements are specific, agreed-to preferences by the developing organization
. » & Sub-Principla 3(d) i and design sre. elaborsted as the rogresses.
Responding to change over following a plan B o i PN i
: : | = < < ® Sub-Prineipla 3(f): A Product Breskdown Structure (PBS) provides 3 structurs to integrats cost and schedule with system functians.
That 1s. while there is value in the items on © Sub-Principie 3(g) AS the system progresses through GEVEIODMEN, 3 GEEpET UNGETStanding of the organizational relstonsnips
nesded to develop the system are gained

the right, we value the items on the left more.
© Sub-Principie 3(h): Systems engineering achieves an understanding of the system’s value to the system stakehoiders.
& Sub-Principle 3(: Systems enginesring seeks a best balance of funciions and interactions within the system budget, schedule,
t2chnics, 2ns cthar sxpectstons 2nd consraints
« Principle 4 Systems engineering has a critical role fhrough the entire system lifecycle.
& Sub-Principle 4(=); Systems engineering obtains an understanding of the system.
@ Sub-Principle 4(b): Systems enginesring defines the mission context (system application)

Kent Beck James Grenning ~ Robert C. Martin
FOT——— FAi ith Steve Mellor @ Sub-Erneps 4(c) Sysiems enginesring madels the sysiem
S ghsmil © Sub-Frinciple 4(d): Systems engineering designs and analyzes the system.
Arie van Bennekum  Andrew Hunt Ken Schwaber o SubPrinciphe 4(e): Systems engineering tasts the system.
Alistair Cockburn Ron Jeffries Jeff Sutherland @ Sub-Frinciple 4(f): Systems enginaering has an essential role in the assembly and manufacturing of the system
. ) S s, ssi
Ward Cunningham s Korn Dave Thomas ® SubPrincipie 4(3]: Systems engineering has an essental rle during operations, maintenance, and decommissioring
3 3 '3 Frinciple 5 Systems engineering is based on a middle range set of theories
Martin Fowler Brian Marick o Sub-Principi 5(z]: Systems enginzering has = physicsliogicsl basis spesifisfo the sysiem
& Sub-Princiois S(5): Systems enginesring nss 2 mathemstes) basis

© Sub-Principle 5(c): Systems enginesring has 2 sacislogical basis specfic to the organization(s).
Principle 8 Systems engineering msps and manages the discipline intarsctions within tha erganization
Principle 7 Decizion quality deosnds on the system knowledge present in the decision making process.
Principle 8: Soth policy snd law must be properly understood to not everly consirsin or under constrain the system implementstion

Principle 8 Systems engineerng decsions are made Under Uncertainty, asounting for risk.
Principle 10 :Verification is 2 demenstrated understanding of al the system functions and interactions in the operational envirenment
Principle 1: Validation i 3 gemonstratec understanding of the Systen's valus 1o e system stakenciders.

Principle 12: Systems enginesring solutions are constrzined based on the decision timeframe for the system nesd

Principle 13: Staxehcider sxpectations changs with acvancement in tecnnciogy 2nd understanding of system apclicaton,

Source: http://agilemanifesto.org/ T e e e

Source: https://www.nasa.gov/consortium/SystemsEngineeringPrinciples

\

Let's compare the principles of agile and SE
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Agile vs. Systems Engineering st

Aqgiles Prinzip 1 Systems Engineering
Prinzip 3

Our highest priority is to satisfy A focus of systems engineering during

the customer through early and the development phase is a

continuous delivery of valuable progressively deeper

software. understanding of the interactions,

sensitivities, and behaviors of the
system, stakeholder needs, and its

operational environment.

development of the product in both viewpoints. The term

The customer as one stakeholder is in central focus of the
stakeholder is widening the focus to additional aspects.

p
4
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Agile vs. Systems Engineering st

Agiles Prinzip 2 Systems Engineering
Prinzip 13

Welcome changing requirements, Stakeholder expectations change

even late in development. Agile with advancement in technology and

processes harness change for understanding of system application.

the customer's competitive

advantage.

,
} Changing requirements is part of the system evolution. J
“
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Agile vs. Systems Engineering

Agiles Prinzip 9 Systems Engineering
Prinzip 7/

Continuous attention to technical Decision quality depends on the

excellence and good design system knowledge present in the

enhances agility.

decision-making process.

©GfSE 14
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Agile vs. Systems Engineering

Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

Agiles Prinzip 10 Systems Engineering
Prinzip 2

Simplicity--the art of maximizing the Complex systems build complex
amount of work not done--is systems.
essential.

The main driver of useless
complexity is the complexity of
the organisation, who is building CEEm (o]

the SyStem- Source: https://teamtopologies.com/ Source: 277021129 Development of C

ore Functions for Aircraft Conceptual
Design Methodology and Results

Use Conways Law instead of being haunted by it!

.
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Agile vs. Systems Engineering

GFfSE

Gesellschaft fur
Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

The Foundation complex systems engineering as conclusion of agile manifesto

Almost the ,Software Manifesto
values"

= Individuals and interactions over
processes and tools

=> Working seftware-solutions over
comprehensive documentation

=> Customer collaboration over
contract negotiation

=* Responding to change over
following a plan

lead to the foundation of complex
systems engineering

= Multifunctional teams over
engineering silos

=» Focus on purpose over focus on
requirements

=* Empowered teams over
tasked individuals

=» Early learning over late failures

}[ ~Agile Systems Engineering Manifesto" ? (agile-systems-engineering.com)
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Gesellschaft fur
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Better Agile with Systems Engineering!
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Agile vs. Systems Engineering

Agile does not contradict Systems Engineering!

Agile as development leadership mindset focusing on how the

ee® Organizationis shaped and how the team operates and interacts.
L\

Systems Engineering as engineering discipline is focusing on what is
to be developed and what are the outcomes / products to be
delivered to achieve the working solution.

@

Neither Systems Engineering nor Agile dictate one or the other
process model.

X

We will need agile systems engineering to develop complex
systems in an agile environment.
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Gesellschaﬂ: fur

=» Sheppard und Young (2006) - https://de.abcdef.wiki/wiki/Agility
=> Manifesto for Agile Software Development (agilemanifesto.org)

=> Agile Systems Engineering (agile-systems-engineering.com)

=» Systems Engineering Principles | NASA

=» David F. McClinton: 25 Laws of Systems Engineering
= https://www.sebokwiki.org/wiki

=» INCOSE Systems Engineering Handbook

= ISO/IEC/IEEE 15288:2015

= System and SE Definitions (incose.org)

=» Melvin E. Conway: How Do Committees Invent? In: F. D. Thompson
Publications, Inc. (Hrsg.): Datamation. Band 14, Nr. 5, April 1968, S. 28-31

=» Matthew Skelton and Manuel Pais "Team Topologies"
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INCOSE GfSE

Gesellschaft fur
- Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

Thanks for all the fish!
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Agile vs. Systems Engineering

Systems Engineering eV.

= Agile Principle 3, = Systems Engineering does not
- Deliver working seftware-solutions define the time-frame or cycle
frequently, from a couple of weeks to a Of deve|opment as th|s is to be
couple of months, with a preference to .
the shorter timescale. defined by the used
e development process (e.qg.,
=> Agile Principle 7 ag”e)
= Working soeftware solution is the o ] '
primary measure of progress. = BUT the definition of working
= Agile Principle 8 solution with systems

= Agile processes promote sustainable engineering methods enables

development. The sponsors, developers, agile development.
and users should be able to maintain a
constant pace indefinitely.

Development pace and cycles are not predefined by systems
engineering, but SE helps to define the working solution.

p
4
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Agile vs. Systems Engineering st

= Agile Principle 4 =Systems Engineering does
= Businesspeople and developers emphasize the
must work together daily interdisciplinary
throughout the project. collaboration and
= Agile Principle 6 communication tasks of
=» The most efficient and effective systems engineers.

method of conveying
information to and within a
development

team is face-to-face
conversation.

P
} Communicate, communicate, communicate... J
“
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Agile vs. Systems Engineering

&

L ¢

Agile Principle 5

Build projects around motivated
individuals. Give them the environment and
support they need and trust them to get the
job done.

Agile Principle 11

The best architectures, requirements, and

designs emerge from self-organizing teams.

Agile Principle 12

At regular intervals, the team reflects on
how

to become more effective, then tunes and
adjusts its behavior accordingly.

GFfSE

Gesellschaft fur
Systems Engineering eV.
GERMAN CHAPTER OF INCOSE

=Systems Engineering does

not define how Teams
are formed and motivated.

Organization of teams and motivation of people is not in the scope

P
} of systems engineering.
A\
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