Agile hardware & system
development

Can it really work and
create value added?

| Agile Tuesday March 13, 2018












For SW development ,agile“ has become a proven lever to W%

| reach these goals

Company experience with ,agile” in SW development

Company Experience
HOW MANY? HOW LONG? cryenr 122 19
The | th of N _
tin‘?e fQSFDOﬂgdeﬂtS' 1-2 years 25 24
izati h _
2016 94, boen practiong aglle: | 3+5 years 32, 32.
The percentage of respondents’ - 283 2 5

organizations that practice agile

Source: https://explore.versionone.com/state-of-agile/versionone-11th-annual-state-of-agile-report-2
SW: Software
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But what about hardware and system development
projects?

EOS M 400

EOS M 400

(System defined as complex, physica roduct,

typically consisting of hardware and software components)

Source: www.€eos.info


http://www.eos.info/

Not surprisingly companies have comparable goals for HW/

(Gl

| system development as with SW development when using ,,agile*

Expected value through agile hardware development

Expected value through agile hardware development
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Partial value of agile development of physical products

Expected value (from 0 = hardly any value
to 4 = large value)
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Key learnings

= Desired improvements through agile
development are manifold.

= More than 75% expect agile development
to improve communication, reaction time
to changes, flexibility and project
effectiveness.

= Improved adherence to schedules,
shortened time-to-market and increased
productivity are among the Top 7.
Expectations on agile development to
have positive effects on classical KPI’s are
relatively high.

Source: Schmidt, Weiss, Paetzold: Agile development of physical products, 2018: p51/ 52, Fig 5.1

HW: Hardware, SW: Software
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But most companies have little experience in ,agile” W%

| development of HW/ systems

Progress of implementing agile development to hardware

Key learnings

* Most companies have

Progress of implementing agile development to hardware little experience in agile

Not started - - development of physical
products.
much ahead of the bulk.
Completed - I
MiA -
, , | , . n=130
0% 10% 20% 0% 40%

Relative frequency (to total number of participants)

Source: Schmidt, Weiss, Paetzold: Agile development of physical products, 2018: p88, Fig 7.9
HW: Hardware, SW: Software
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Source: Own adaptation according to https://www.agile42.com/en/blog/2
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| Myths or not: What are your experiences and opinions?

Reflection

Reflection in groups: Are the myths true or not? 5 min
= What are your (practical) experiences?
= What is your opinion?

Presentation per group. 2 min.
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Initially, Agile methods such as Scrum etc. were conceived in and framed for
software development.

TRUMPF’s experience shows that these methods need further development
and adaption, need a certain scale of freedom and flexibility to live up to
the differences in each products, solutions and markets.

Reiner Kottgen, Expert Agile Transition, TRUMPF GmbH & Co. KG

Source: Schmidt, Weiss, Paetzold: Agile development of physical products, 2018: pvi
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How Wikispeed Did It:
Extreme Manufacturing (XM) »

ll. XP Engineering
Principles

a. User Stories
b. Pairing and Swarming
c. Test Driven Development

|. Scrum Organization

Roles and Responsibilities
Sprints/Iterative Design
Make Work Visible
Measure Velocity
Continuous
Improvement (Lear

® oo oo

\ multiplier for : _ -
P . lll. Object-Oriented Architecture

a. Modular Components
b. Contract-First Design
c. Design Patterns

d. Re-use and Inheritance

J
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scruminc.




Our experience shows that at least 4 frameworks have to be W%
| orchestrated to make ,,agile“ development of HW/ systems work

Framework for ,,agile” development of HW/ systems

‘ Scrum

Pillars: Transparency, Inspect & Adapt

= Values: commitment, courage, focus,
openness and respect

= Roles

= Events

= Artefacts

Systems Thinking/ Engineering ‘

= Modularity, Object-orientation

= Minimization of interfaces

= Minimal prejucing

* Incremental design/ “Piecemeal
engineering”

Engineering-Principals

= User Stories

= Pairing & swarming

= Test-driven development

= Continuous integration/ deployment
= Collocation of teams

Supply chain management & “Wertschopgungstiefe”

= |In R&D (e.g. rapid prototyping)
® |n production

Source: Based on http://wikispeed.org/extreme-manufacturing/ with many new and own ideas
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Source: VDI Wissensforum GmbH/Audi AG
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Our experience shows that at least 4 frameworks have to be W%
| orchestrated to make ,,agile“ development of HW/ systems work

Framework for ,,agile” development of HW/ systems

Scrum Systems Thinking/-t
= Pillars: Transparency, Inspect & Adapt = Modularit
= Values: commitment, courage, focus, = Mini /|j
openness and respect D \\
* Roles eal \ —
= Events — G
= Artefacts
Engineering-f Supply chain management & “Wertschopgungstiefe”

= |n R&D (e.g. rapid prototyping)
arming ® |n production
: iven development
= ‘Continuous integration/ deployment
Collocation of teams

Source: Based on http://wikispeed.org/extreme-manufacturing/ with many new and own ideas
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| What big ideas would you recommend?

1-2-4-ALL

SiIent self-reflection by individuals on a shared challenge. 1 min
= Did you work with one or more methods/ tools of the introduced
framework in of your (last) agile Hardware-/ System development projects?
Which exactly?
= Which positive / negative experiences can you share?
= What big ideas would you recommend?

Generate ideas in pairs, building on ideas from self-reflection. 2 min.

Share and develop ideas from your pair in foursomes (notice similarities
and differences). 4 min.

Ask, “What is one idea that stood out in your conversation?” Each group
shares one important idea with all (repeat cycle as needed). 5 min.
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