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My path to Hardware Agile

2009

Started hardware workshops on the Electronics (motherboard, display, and camera)
Research paper Piloting Lean-Agile Hardware Development

“That is not
what |
mean with
hardware”

2020

15t Agile Hardware training & transformation coaching “Heavy metal”

2021

2nd Agile Hardware Training & transformation coaching “inside chips”

2022 Collaboration with Joe Justice started
3rd Agile Hardware Training

2024

Whitepaper “Accelerating Product Development with Agile Practices in Hardware Design”
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Accelerating Product Development with Agile
Practices in Hardware Design

January 19th 2024 by Maarit Laanti

Accelerating Product

Development with This whitepuper.prese?ts stepwise .guidelines on how to speed up your ;?roduct

development using agile methods in hardware development. The work is based

on our decades-long experience in product and process development and

coaching in the largest and fastest product development enterprises. The goal is

s ant to provide customer value sooner - gaining speed in product development is an
essential step in that pursuit.

O Find out more
WikiAgile

—\e"‘f
wikiflow

Agile Practices in
Hardware Design
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The usual path to Hardware Agile WA

There is no return: we do things
that were previously not possible

Learning: modelling with software / 3D first
/RoboMob

Original interest . o
9 Learning: test automation is investment and leads to

shortened cycles and better quality

Learning: strong modularity (interfaces first) and iterating

Denab ths is S asfeme modules leads to better hardware

Understanding: software / whole product will benefit from faster feedback
Starting: testing & feedback investments, pilots to develop testing
equipment
Understanding: we can benefit from communication and teamwork

starting: Big room planning

A chock: many product companies are already doing this

© WikiAgile Oy 2024. All rights reserved.



Warning: There is no such thing as Agile 3\,
Hardware Development

FROM TO
» Product development division to > Hardware or product being modeled by
hardware and software departments software or 3D before it gets built; digital
twins
> Quality verified at the end >  Test-first approaches
» Long design cycle targeting to error-free > Digitalization leading to disruption:
manufacturing instructions innovation is what matters — concurrent

engineering taken to extreme

It is a holistic Agile Product Development Change

( 7
© WikiAgile Oy 2024. All rights reserved.



Why Point-Based Design Fails? Cw

Bicycle Factory Example

Typical case: five subsystems; each finding optimal solution on their own
> Suspension

Gears

Brakes

Wheels

Frames

YV V.V VY

Subsystem design is done so that it will best support the system design

v 20% change that each subsystem will cause major problem (market miss,
project delay, etc.) + 40% change it will not work well together

v" Probability of ach subsystem to success = 0.8; for systems integration = 0.6,
Overall success probability 0.2!!!

© WikiAgile Oy 2024. All rights reserved.



Split Large Projects into Sm.
Independent projects

Object-oriented architecture |
agile risk reduction strategy

Optimum project size increases as
technical excellence and '
automation improve

© WikiAgile t“‘



O
Incremental Approach Cwa
for Product Development

Product Abstract Sales
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Inspect
& Adapt

Inspect

& Adapt Content to be

|
& Adapt ! & Adapt productised

Product
Increment
Product ontinuous |
________________ >
Increment alidation 1
\ Final Product
I Product Validation
| Increment Al »
A ncrement
Deliver as fast as possible: v y

v Fastest time to market with minimum marketable Product S ->
BT Increment . .
What would it mean, if some of

v" Continuous validation ensuring fast enough final .
product validation these increments were software

v Continuous inspect & adapt cycles ensuring fast models of hardware?
feedback and adaptation to changes

Fastest ROl with
minimum marketable
features

v

e

e st
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Pre-requisites for Agile Hardware Development
Understand & define modules

HED BYTESLA,INC. 12120 VIN: XXXXKXXXXXXXXXXXX
GWR:22,35 kg (48,00 16)
TYPE:TRUCK TRACTOR

GAWR TRES RMS  COLDTREPRESSURE

FRONTAXLE  STISkg(126001) ~ 215/80R225 ~ 22.5%8.25  310kPa, dSpsi
INTAXLE 8210kg (181001b)  275/80R22.5  22.5X8.25  310kPa, 45psi
REAR AXLE 8210kg (181001b)  275/80R22.5  22.5X8.25  3I0kPa, 45psi

THIS VEHICLE CONFORMS T0 ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY STANDARDS
IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.

© WikiAgile Oy 2024. All rights reserved.



Step 1 - Identity current iteration lengths on hardware @S,)A

Iteration cycles

6
4
2
(0]

Chassis Mirror Door Engine

M [teration1 ™ Iteration 2 Iteration 3

Option to speed up: Consider modularization of the part that
has the longest iteration cycles. This could give several

hundred percent improvements in overall time-to-market,

resulting in significant business benefits.

Different hardware modules have different
iteration lengths, and the amount of time
needed

lteration cycle length may vary a lot
depending on what type of hardware you
are working on

The cycle starts from design or
specifications and ends when you test it
The overall cycle time within that specific
value stream is a sum of all iterations
Note that a same module can be used in
multiple value streams

© WikiAgile Oy 2024. All rights reserved. ' 12



Step 2: Apply value stream thinking

to development value streams

e Understand which teams contribute to e Create a set of connected Kanbans to

overall design together manage the work in Value streams

L J WORK IN PROGRESS (
Write Up Write
|dea Story

Test : Integrate F

Value 0.5h 10 min 10 min 2h 2h 5min  S4h55min

BACKLOG

3h 4d 6d S12.5d

Waste

© WikiAgile Oy 2024. All rights reserved.



Step 3: Implement Rolling planning @\?

RoIIing planning involves two-level e Rolling planning is needed because of

- ) "single” delivery
approach, consisting of:
PP ! 9 e As we execute each iteration, we reflect
the learning to the higher-level plan and

adjust this long-term plan as we see
2. A more detailed schedule for necessary

the next iteration level

© WikiAgile Oy 2024. All rights reserved. l 14

1. A high-level overall schedule,
and



Step 4: Synchronize the iterations of O
the hardware modules

6 wk 6 wk 6 wk 6 wk
4 wk 4 wk 4 wk 4 wk 4 wk 4 wk
® With hardware, we cannot follow/ adeSt to ® Quite Of‘ten we see hardware

just any cadence — we need to build the

frame understanding our own development
e Synchronization allows the creation of cadence

common testing points e What are the options of speeding the
e |If the 4-week cycle syncs every 6 weeks we feedback?

can test every six weeks — with no sync every '

12 weeks
S , 15
© WikiAgile Oy 2024. All rights reserved.
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Step 5: Apply Big room planning for @S,’A
managing dependencies and introducing cadence

e Agile hardware development starts usually
Release Release Kanban as a design & process change, but in the

Sl — osres second phase a tools change is needed

e Visual planning is easy practice” to start
Expected . Weekly with = just improves communication, and
output ersio SEreells does not require anything specific to work
e A modern, digital “war-room” with up-to-

Goals Daily date information helps to keep everyone

Da calendar . :

on the same page; motivated and aligned

[ssue

Actions Metrics Errors
/ board
P . 16
© WikiAgile Oy 2024. All rights reserved.




Step 6: Define hardware module
as Capabilities

« A common ir
modelling the

Capabilities

Features

v , Wk S .,
S © iléiAgif!,é 0‘?5 | l‘s reserv




They may be several versions of Capabilities
that go to different releases

* This is supporting modular
iterations of hardware
components

Capability A ' = )
Capability C
e &
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Step 7: Apply Set-based design A
for managing risk and product lifecycle

| Exploration Set-based Convergence Selection

:¥ | communication { I

| T —

:.OQAI.; .z.i..-
HeeA HO e .

\ | Desi

mees me o4

| \

0/0/¢ e

e Find design constrainlts, and find solutions e Use set-based design, especially in areas
that fit into that space that contain the highest reward and
Integrate and explore the best solutions highest risk
Limit the final selection at the very end e This allows design to co-evolve in the

future

© WikiAgile Oy 2024. All rights reserved. ' 19



The future: Products as a Service Business? (\VS,DA

Y] L) K1,

® Agile has enabled continuous releases & ® The United Nations, together with the European
transformed vendors from product to service Union, has set ambitious goals for Sustainable
business Development Actions (SDGS). Goal number 12 is

e Modules having different life cycles are about Responsible Production and Consumption.
designed to be exchanged in the future. In ® One of the goals listed for this initiative is to

“Support developing countries to strengthen
their scientific and technological capacity to
move towards more sustainable patterns of
consumption and production”.

© WikiAgile Oy 2024. All rights reserved. l 28

this sequence of product upgrades one
module at a time is exchanged for a newer
version. This extends the whole product
lifecycle significantly.



Launch outcomes | edit] Booster landings [edit]

50 30

40 25

20
30

15

10 11 12 13 14 15 16 '17 '18 19 20 21 22 10 11 12 13 14 15 '16 '17 '18 '19 '20 '21

Loss before launch Il Success (Starlink) Ground-pad failure I Ground-pad success

Partial failure government) Ocean test failurell [ Ocean test success!!

Success (commercial and I Planned (Starlink) Parachute test failureli No attempt
government)

I  Loss during flight Planned (commercial and Drone-ship failure Il Drone-ship success

i. A Controlled descent; ocean touchdown control failed; no recovery
ii. A Passive reentry failed before parachute deployment
iii. A Controlled descent; soft vertical ocean touchdown; no recovery

Source: Wikipedia, https://en.wikipedia.o

WA
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More Information on Oha

AW’
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Scrum for
Hardware
OIEE
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Achieving Industrial Agility

build better systems faster

INDUSTRIAL
DEVOPS

Paolo Sammicheli

Foreword by Henrik Kniberg

The Agile Training Seminar

For Business Performance 2023
4 ¥

2019

AgileltiardwarelDevelopment:

tolliberatellnnoyvation

anrmng sseeIg 4 U Bt andy L

J P S
JOE JUSTICE

Dr. Suzette Johnson
anct Robin Yeman

Fextavels iy Mik  Kersten i Dean; Lffingveell
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2018
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