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“If you are not moving at the 

speed 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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Mission: Improve the software engineering 
capability of the Nordic Software-Intensive 
industry with an order of magnitude 

 

Theme: Fast, continuous deployment of customer value 

 

Success: Academic excellence 

Success: Industrial impact 

Software Center  



Application Domain Themes 

Technology Themes 

Research Themes 

Continuous 
Delivery 

Continuous 
Architecture 

Metrics 
Customer  
Data and 

Ecosystems 

Predominantly 
partner 
funding 

Autonomous 
Systems 
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System 
of 

Systems 
Shared 

public/partner 
funding 
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Self-Driving Cars Robots 

Gripen Drone 

Software Changes Everything 



Nature of Product Innovation is Shifting 

• More than 90% of R&D is related 
to software according to 
Ericsson 

– The world’s 5th largest software company 

• 70% of all innovation is related 
to software according to AB 
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 

Customer 
driven 

innovation 

Technology 
driven 

innovation 

Strategy 
driven 

innovation 

This requires continuous experimentation with customers 



10x every ~7 years 

  



Volvo XC 90 



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 

50 Terabytes of data are created every second 



Emerging companies highlight importance  
of user contribution and social connectedness 

Value Creation Shifts 

Level of User Contribution 

Trend: Need for Speed 

Founded 1984 1995 2004 2009 

1M users ~6 years 30 months 10 months ? 

50M users N/A ~80 months ~44 months ~ 1 month 



Need for Speed in R&D – An Example 

• Company X: R&D is 10% of revenue, e.g. 100M$ for a 1B$ 
product 

• New product development cycle: 12 months 

 

 

• Alternative 1: improve efficiency of development with 10% 

• 10 M$ reduction in development cost 

• Alternative 2: reduce development cycle with 10% 

• 100M$ 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: Speed 

R&D teams R&D teams 

V&V 

R&D teams 

V&V 

Release 

Cust. Sup. 

R&D teams 

V&V 

Release 

Cust. sup. 

Prod. mgmt. 

Sales & mrkt 



CIVIT: Continuous Integration Visualization Technique 
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Dependencies 
Unawareness  

Duplication - reuse 

Temporal properties - 
behavior 

Repeated wrapping 

Contagious ATD 

Quality issues 

Hidden ATD 

Adaptation of 
existing code 

New code 

Big deliveries involving 
many developers 

Testing 

Non-completed 
refactoring 

Finding hidden 
problems 

PHENOMENA (EFFECTS) CLASSES OF ATD  

“Double” effort 

Non uniformity - 
Policies 

Confusion Understanding 

Bug Fixing 
Non identified non-

functional requirements 

CAUSES 

Wrong 
estimation of 

effort 
Time pressure 

Cause of 
ATD 

generation 

Causes 

Duplicated activities 

Lack of familiarity and experience 

Debt Interest 

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.  

* 

* 

EXTRA-ACTIVITIES  
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Stairway to Heaven: Data 



“Featuritis” 
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The HYPEX Model 

Strategic product goal 

Feature: expected behavior (Bexp) 

select 

implement MVF 

actual behavior (Bact) 

generate 

Bexp 

Experimentation relevant gap (Bact ≠ Bexp) 

no gap (Bact = Bexp) 

Business strategy and goals 
Feature 

backlog 

Gap 

analysis 

Develop 

hypotheses implement alternative MVF 

Product 

extend MVF 

abandon 



Data-Driven Continuous Evolution of 
Autonomous Systems 

smart system 

human hypothesis testing 

automated experimentation 

predefined adjustment 

deployment environments 

continuous integration 

simulation 

test bed 

company internal deployment 

friendly customer deployment 

staged deployment 



“In times of change, 

the greatest danger 

is to act with 

 yesterday’s logic” 

 

Peter Drucker 



Stairway to Heaven 2.0 



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 

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



What % of R&D 
for Commodity? 



TeLESM: Three Layer Ecosystem Strategy Model 

Innovation ecosystem 
internal external collaborative 
• Me-Myself-I Strategy 
• Be-My-Friend Strategy 

• Copy-Cat Strategy 
• Cherry-Picking Strategy 
• Orchestration Strategy 
• Supplier Strategy 
• Preferred Partner Strategy 
• Aquisition Strategy 

• Customer Co-Creation Strategy 
• Supplier Co-Creation Strategy 
• Peer Co-Creation Strategy 
• Expert Co-Creation Strategy 

Differentiating ecosystem 

internal external collaborative 

• Increase Control Strategy 
• Incremental Change Strategy 
• Radical Change Strategy 

Commoditizing ecosystem 
internal external collaborative 

• COTS Adoption Strategy 
• OSS Integration Strategy 
• Outsourcing 

• OSS Creation Strategy 
• Partnership Strategy 
• OEM partnerships 

• Rationalized in-sourcing 
• Push-Out Strategy 

 



Stairway to Heaven: Ecosystems 

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 
management  

one of the ecosystem types is managed strategically 

Strategic multi-ecosystem 
management  

all three types (I, D, C) are managed strategically  
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Mechanics 

Atoms versus Bits 

Commodity 

Differentiating Software 

Time 



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. Colony (CEO Forrester Research) 



Speed 

• 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 



Data-Driven Development 

Strategic product goal 

Feature: expected behavior (Bexp) 

select 

implement MVF 

actual behavior (Bact) 

generate 

Bexp 

Experimentation relevant gap (Bact ≠ Bexp) 

no gap (Bact = Bexp) 

Business strategy and goals 
Feature 

backlog 

Gap 

analysis 

Develop 

hypotheses implement alternative MVF 

Product 

extend MVF 

abandon 



Software Ecosystems 
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