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“If you are not moving at the
of the marketplace you’re
already dead — you just haven’t
stopped breathing yet”

Jack Welch



Three Key Take-Aways

Increasing SPEED trumps ANY other improvement R&D can
provide to the company — the goal is continuous deployment
of new functionality

Effective use of data from customers and products in the field
is the next area to exploit and monetize

Strategic use of the ecosystems around your systems and
services is critical as it allows for agility, risk sharing and allows
the company to focus on the key differentiators
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) Smart Roads

Warning messages and diversions
according to climate conditions and
unexpected events like accidents or
traffic jams.

Software Changes Everything

Smartphones Detection

Electromagnetic Levels
Air Pollution Detect iPhone and Android devices and in Measurement of the energy radiated

Smart Lighting

Intelligent and weather adaptive lighting
in street lights.

general any device which works with Wifi or
Bluetooth interfaces.

by cell stations and and WiFi routers.
Control of CO, emissions of factories, pollution
emitted by cars and toxic gases generated in

farms. Trafeste
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Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.
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Vehicle Auto-diagnosis

Information collection from CanBus to
send real time alarms to emergencies
or provide advice to drivers.

e Managemen

Detection of rubbish levels in containers
to optimize the trash collection routes.

Smart Parking Item Location

Monitoring of parking spaces availability Search of individual items in big surfaces
in the city. like warehouses or harbours.

Quality of Shipment Conditions Water Quality Golf Courses '

Monitoring of vibrations, strokes, container openings Study of water suitability in rivers and the Selective irrigation in dry zones to . § \

or cold chain maintenance for insurance purposes. sea for fauna and eligibility for drinkable reduce the water resources required in ll belllm
use the green. www.libelium.com



Nature of Product Innovation is Shifting

e More than 90% of R&D is related

to software according to R G
Ericsson f NG
— The world’s 5th largest software company i;;;: g
* 70% of all innovation is related ‘g = .
to software according to AB e | TR
Volvo

* 80-90% of all innovation in a car
is related to electronics (HW &
SW) according to Volvo Cars

https://hbr.org/2015/06/does-hardware-even-matter-anymore




Towards Product as a Service

This requires continuous deployment throughout the lifetime of the product




Innovation Approaches

Cuc*omer Technology
drivean driven
innovation ‘nnovation

Strategy
driven
innovation

This requires continuous experimentation with customers




¢ Space flight control
= Switching systems
4 Automotive embedded SW
Linux kernel

Size in object instructions

10°
1950 1960 1970 1980 1990 2000 2010

Years

10x every ~/ years
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Volvo XC 90
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750 MB in IHU

Speach and Maps

not included.
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Volvo Cars

90% of innovations in “electronics and SW”

Moving major parts of SW development in-
house

Connected cars get updated with new
functionality every 2 days

Volvo has defined the “system scope” to
include the car, the cloud services and the
mobile apps



Data Generated in the World

L] L] = & — * u
© 65 hillion | _!54 billior € 87%
Location-tagged payments ] ] ] U.S. adults whose location is
made in the U.S. annually E-mails sent per day known via their mobile phone

Digital Information Created Each Year, Globally

2,000%

Expected increase in
global data by 2020

2,00 BELLIOH GIGASYIES

Ralnli

1]
Megabytes

Video and photos stored
by Facebook, per user

79%

oo

50 Terabytes of data are created every second



Trend: Need for Speed

Value Creation Shifts

Emerging companies highlight importance
of user contribution and social connectedness

Quicken | SR 4 acehook | R

Level of User Contribution

2004 l 2009 l

Founded 1984 1995

N/A ~80 months

1M users l ~6 years l 30 months l 10 months l ?
50M usersl l l

~44 monthsl ~ 1 month l




Need for Speed in R&D —An Example

 Company X: R&D is 10% of revenue, e.g. 100MS for a 1BS
product

 New product development cycle: 12 months

§

* Alternative 1: improve efficiency of development with 10%
* 10 MS reduction in development cost
e Alternative 2: reduce development cycle with 10%

* 100MS add to top line revenue (product starts to sell 1.2
months earlier)

No efficiency improvement will
outperform cycle time reduction
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Stairway to Heaven 2.0

deployed
systems

\
¥ I

customers
& users

company



Stairway to Heaven: Speed




CIVIT: Continuous Integration Visualization Technique
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CAUSES

Debt Interest
_A _A
I
CLASSES OF ATD PHENOMENA (EFFECTS) EXTRA-ACTIVITIES

Duplication - reuse

f “Double” effort

Duplicated activities

Repeated wrapping

generation

Dependencies
Unawareness

Big deliveries involving

Non identified non-
functional requirements

many developers /

/

New code

Adaptation of
existing code

Testing

Quality issues l

Bug Fixing

Causes

Temporal properties -

behavior

Finding hidden
problems

Non uniformity -
Policies

X

Hidden ATD
Wrong
refactoring estimation of
effort

Confusion

Understanding

Martini, A., Bosch, J., Chaudron, M., 2014. “Architecture Technical Debt: Understanding Causes and a Qualitative Model”,

Best Paper Award at 40th Euromicro Conference on Software Engineering and Advanced Applications.




Stairway to Heaven 2.0
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“In god we ftrust,
all others must
bring data”

- W. Edwards Deming




Stairway to Heaven: Data

4

Evidence-

based org

Data

Automation innovation

Collection Analysis Reporting Decision

making
Ad-hoc manual manual manual manual
Collection automated manual manual manual
Automation automated automated automated supported
Data innovation | dynamic dynamic dynamic supported
Evidence-based | dynamic dynamic dynamic automated
company




“Featuritis”

Features / Functions Used in a Typical System

Often / Always Rarely / Never
Used: 20% Used: 64%

Sometimes Rarely 19%

16%
Often 13%

Always 7%

Never 45%
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The HYPEX Model

Business strategy and goals

Strategic product goal

exp)

Feature: expected behavior (B

Gap
EUEWAIS

<& no gap (Bact: Bexp

| relevant gap (Be # Bexy

Develop

generate

select

Feature

backlog

implement MVF

actual behavior (B,

Experimentation

hypotheses

implement alternative MVF

extend MVF




Data-Driven Continuous Evolution of
Autonomous Systems

[ human hypothesis testing J
I
automated experimentation
predefined adjustment







Stairway to Heaven 2.0
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Business Ecosystem

Economic community supported by a foundation of
Interacting organizations and individuals, which
can also be perceived as organisms of the
business world (Moore, 1993).

1. Symbiotic relationship
2. Co-evolution

3. Platform: tools, services and technology used
In ecosystem to enhance performance



3LPM: Three Layer Product Model

Innovation and Ecosystem
experimentation layer R
(optimize for maximum
number of experiments)

@ % New-product transition interface
E 3
E\ (="
s Differentiating functionality layer
‘E (optimize for maximum customer value)
g
Z 2
g E Commoditizing transition interface
E
S

Commoditized functionality layer
(optimize for minimizing total cost of ownership)

Challenges
« Over time, products
lose compefitiveness
- Platform becomes
competitive
disadvantage

Characteristics
- Each layer releases
independently

- Each layer optimizes
different metrics

« R&D efforts focus on
highly differentiating
functionality

Bosch, J. (2013). Achieving Simplicity with the Three-Layer
Product Model, IEEE Computer, Vol. 46 (11), pp. 34-39.
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TeLESIVI: Three Layer Ecosystem Strategy Model




Stairway to Heaven: Ecosystems

Strategic multi-
ecosystem
management

Strategic single
Tactical ecosystem

Ad-hoc ecosystem ecosystem management
Internally focused engagement engagement

Levels

Internally focused do everything in-house unless it is really impossible

Ad-hoc ecosystem engagement individuals take ad-hoc decisions to engage with ecosystem
partners, but local optimization

Tactical ecosystem engagement ecosystem engagement is centralized, but driven by tactical
(rather than strategic) considerations

Strategic single ecosystem one of the ecosystem types is managed strategically
management
Strategic multi-ecosystem all three types (I, D, C) are managed strategically

management



Overview

* Vem ar jag? Wie ben ik? Who am I?
* Trends in Industry: Need for Speed

* Stairway to Heaven
— Speed
— Data
— Ecosystems

+_implications for — |

* Conclusion




Atoms versus Bits

Differentiating Software

Mechanics

Commodity




Implications

1. Build it in software unless you really, really
can’t

2. Build it in hardware and keep it flexible
(FPGAs instead of ASICS) unless you really,
really can’t

3. Build it in mechanics if you HAVE to and keep
modular, easily replaceable and simple



Implications

From

Systems built to last

Opinions-based decision
making (experience)

Deeply integrated
architectures

Hierarchical organizational
model

Satisfying the requirements

Static certification

To

Systems built to evolve
Data-driven decision making

Modularized architectures
Ecosystem of partners
Constant experimentation

and innovation

Dynamic, continuous
certification
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“In the future, all companies
will be software companies”™

George F. Col?)ny




P L. . N A
Speed

NS 2
Increasing SPEED trumps ANY other improvement R&D can

provide to the company — the goal is continuous deployment
of new functionality

* If you're not a front-line engineer, there is only ONE measure
that justifies your existence: how have you helped teams
move faster?

|
.
'

 Don’t optimize efficiency, optimize speed

v ¥
r 3




Data-Driven Development
<

Business strategy and goals

. Feature

Strategic product goal backlog

genera

A

-
select

Feature: expected behavior (B,,p)
implement MVF

Gap actual behavior (B,
) analysis
(Bact: Bexp

{ (B...# a Experimentation

Develop

hypotheses implement alternative MVF

extend MVF



Soft

Ecosystem Drivers

External

Internal

Internal

External

Internal

e

ware Ecosystems

Ecosystem Type

Innovation ecosystem
Who: Customers, 3= party developers, suppliers
What: Development of new functionality
Why: Share/minimize innovation costs/risks
When: High market uncertainty
How: Open innowvation, co-opetition, partnerships

collaborative design, innovation networks etc.

Differentiating ecosystem
‘Who: Keystone player

What: Optimization and extension of existing functionality

Why: Turn innovations into core product offerings, keep internal control over
value-adding functionality, optimize for maximum customer value

When: When innovative functionality have proven valuable for customers
How: Inmowation transfer, RED management, monetizing strategies
Mechanisms: Data-driven development, patents, contracts, licenses etc,

Commoditizing ecosystem
Whio: Suppliers, competitors, developers

What: Reduce efforts related to old, non value-adding functionality

Whiy: Share/minimize maintenance costs

When: Functionality that has become so integral to the product that it mo longer

offers customer value

How: 055, COTS, inner source, standardization, shared supplier
Mechaniems: Open platforms and API's, connecting senvices etc.

Ecosystem
Characteristics

Mechanlsms: Product platforming, idea competitions, customer involvement,

Functionality transfer

Functionality transfer

Collaborative
Internal fexterna
Exploratory

Risk prone

Less control-driven

Competitive
Internal
Efficient

Rizk averse
Control-driven

Collaborative
Internalfexternal
Cost-etficient
Rizske averse
Less control-
driven




Not My Job?!

Strong LEADERSHIP needed from YOU




{Bformeetion Technology CHAPMAN & HALL/CRC INNOVATIONSS IN

SOFTWARE ENGINEERING AND SOFTWARE DEVELOPMENT

Speed, Data,
and Ecosystems

Excelling in a Software-Driven World

“This book gives you a great set of tools on how to bring business architecture and
technology architecture together to drive a common set of goals and objectives.”
- Brendan Bank, CTO Booking.com

“A must read for any leader or professional in the software industry. Simple, but
insightful, Stairway models provide compelling and practical guidance for both ev-
ery-day challenges and extensive transformations in the realm of software develop-
ment.”

— Mladen Pilipovic, Director of Engineering, Spotify

“SDE offers a fascinating and well-researched overview of the major trends in the
software industry. If you want to survive as a software company in the 21st century,
add this wonderful book to your reading list.”

- Jurgen Appelo, author of Management 3.0 and Managing for Happiness

“Jan Bosch is a pioneer in how he systematically demonstrates the strength of
changing the perspective for working with software. He shows how new services,
products and value is created by drawing on the deep knowledge software develop-
ers have of customers, coupled with tools such as software architecture knowledge
and ways of working, user feedback and data collection.”

— Ingrid Nordmark (CEO Swedish Institute for Computer Science)

m}
~ Jan Bosch

This book unifies those three of the most current best practices of the software-
driven industry: speed, data, and ecosystems. Speed in value creation through soft-
ware, namely continuous integration, continuous delivery, and continuous experi-
mentation. Data to feedback what we did is actually the most effective and efficient
to create value. Ecosystems to supersede classical business models by factors.
The book explains the relationships, gives examples, and guides you with frame-
works so that the application in your next project will let you harvest all the smart-
ness and profitability that is possible in today’s software development.” —
— Michael Kircher, CTO DATEV eG, Germany a .
“The excellent book of Speed, Data and Ecosystems by Jan Bosch captures the [
essence for any industry and company that is in the process of transforming into
a digital future. Jan Bosch builds his knowledge based on academic research and
experience from the industry combining this into a holistic approach how to work &
with software leveraging from the opportunities and meeting the challenges. . =
— Mats Melander, Director Automation Solutions at Tetra Pak =
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