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The World Has Never Been Better!

There is (muchl!) less poverty

— Extreme poverty (less than $1.25/day) dropped from 29%
to 9% of the world population in 30 years

We're living longer!

— Global life expectancy has gone from 47 in 1950 to 70 in
2011 (50% improvement!)

There are much fewer war deaths

— Number of war deaths dropped from 300 per 100.000
people (WWII) to less than 1 currently

There’s less racism, sexism, and other forms of
discrimination in the world

— 20 percent decline in observable gender inequalities from
1995 to 2011.

http://thinkprogress.org/security/2013/12/11/3036671/2013-certainly-year-human-history/



Role of Digital Technology

Mobile & smart phones
— Virtually EVERYONE in the world has one

Internet access
— 3.174 billion people (44%)
Optimization through data availability

— 2.5 billion gigabytes (GB) of data was generated
every day in 2012

Everything is/will soon be connected
— 50 billion connected devices in 2020
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Disruption Is The New Normal

« Jim Collins (Built to last): Companies last, on
average, 30 45 10 years on the Fortune 500 list.
And that time period is decreasing

* Main cause: Companies fail to innovate and to
build new core capabillities

‘ Digitalization Is The New Disruptor! l




Digitalization
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Digitalization is the use of digital |

 technologies to change a business model
and provide new revenueand value-
producmg opportunities; it is the process
of moving to a digital businéss.}
< Gartner
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Digitalization

[he Strategic Building Blocks of Digital Transformation

Digital customer expenence

Dignal and dats
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business models
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Three Key Take-Aways

Companies are increasingly disrupted and these days
digitalization is the root cause

The pathology of change resistance in companies shows
several recurring patterns

To survive, companies need to adopt a digital business
operating system
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* Trends in Industry

 Towards a New Business Operating System
— Speed
— Data
— Ecosystems
— Empowerment

 Conclusion
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Software Center

Mission: Improve the digitalization capability of Tetra Pak
the European Software-Intensive industry with

an order of magnitude

Success: Academic excellence
Success: Industrial impact
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Research Themes
/ Application Domain Themes \

Autonomous Internet System
Systems of of
Things Systems

Shared
public/partner

funding IOTAP

a

Predominantly Customer

Continuous Continuous :
partner Metrics Data and

funding Delivery Architecture R




Some Online Companies
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About Sweden

Third largest country in EU (450,295 KM2) (about
4.7% of China)

~ 10 Million people (<1% of China)

Incredibly strong industry base: Volvo, Ericsson,
Sony Ericsson Mobile Communications AB, Saab
Defense, Electrolux, Volvo Cars, Sandvik, Scania,
Atlas Copco, ABB and SKF

Also: Hennes & Mauritz, IKEA, Nordea, Preem,
Securitas and Nordstjernan



About Sweden
IPO’s, M&A's

A Cruntifs

Bloglovin iZettle [KRCIMifier
Lifesum [MAG interactive Magine
Sinch(Rebtel) [Stardolll TicTail
‘Wrapp Widespace Tobii [Truecaller’
Soundcloud Videoplaza Yubico

... and many more!

13th Lab, Bannerflow, BehavioSec, Campanja,
Detectify, Epidemic sound, Fishbrain, Funded-
ByMe, Hansoft, Instabridge, Load Impact,
Lookback, Narrative, People People, Popper-
most Productions, RelationDesk, Safello, Te-
enage Engineering, Unomaly, Vamos, Virtusi-
ze, Vint, Volumental...and many more!

"The Nordics
represent 3%
of Europe's
population,
but of its
billion dollar
exits"
~CREANDUM
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Deep Learning




Software Drives Everything ...
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The Cycle of Innovation
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Length of Innovation Cycle

Car Platform: 10-15 years



Length of Innovation Cycle

Car: 3-4 years



Length of Innovation Cycle

Car Software: 1-5 days



Size in object instructions

& Space flight control

10° [ » Switching systems
& Automotive embedded SW
# Linux kernel
107
106
1950 1960 1970 1980 1990 2000

Years

10x every ~7 years

2010



Volvo XC 90

Downloadable SW Size
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Data Generated in the World

154 hillion
E-mails sent per day

© 65 hillion

Location-tagged payments
made in the U.S. annually

a 0/
¢ 87%

U.S. adults whose location is

known via their mobile phone

Digital Information Created Each Year, Globally

2,000%

Expected increase in
global data by 2020

1
Megabytes

Video and photos stored
by Facebook, per user

79%

50 Terabytes of data are created every second



2018

This Is What Happens In An
Internet Minute

187 Million
Emails Sent
Created By:

DA<
W @Lorilewis

W @OfficiallyChadd
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Trend: Need for Speed

Value Creation Shifts

Emerging companies highlight importance
of user contribution and social connectedness

Quicken | WRTEY foceroo | G

el of User Contribution

Founded l 1984 l 1995 l 2004 l 2009
1M users l ~6 years l 30 months l 10 months l ?
50M usersl N/A l ~80 monthsl ~44 monthsl ~ 1 month




Need for Speed in R&D —~An _Example

e« 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
* 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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3LPM: Three Layer Product Model




e How do | expand my innovation funnel? ecosystem

e How do | deliver innovations to market
faster?

dtiff‘i:re”' provides value to customers?
|ation

e How do | identify commoditization of
functionality?

e How do | minimize total cost of }

e How do | know that what I'm building}

How do | organize for operating in this model?

ownership for commodity
functionality?

ecosystem

empowerment




A New Business Operating System
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f . ope
e Business agility

¢ [nstrument and
measure

\_ _J
empower
~ ment N
e Empower ® Focus on
teams differentiation




Stairway to Heaven: Speed
4 4

R&D as an

Continuous

R&D Organization

Traditional
Development

All Agile

Integration

~
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~
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Continuous Innovation
Deployment System
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Feedback Cycles

Development cycle
Requirements cycle
Quality assurance cycle
Governance cycle
Deployment cycle
Value creation cycle



Feedback Cycles and Speed

Development Long
Requirements Long

Quality Long
assurance

Governance Long
Deployment Long

Value creation Long

Sprint
Sprint
Long

Long
Long
Long

Sprint
Sprint

Sprint
(internal)

Sprint
Long
Long

Sprint
Sprint

Sprint
(external)

Sprint
Sprint
Long

Slow: opinion-based; sprint: data-driven

Sprint
Sprint

Sprint
(external)

Sprint
Sprint
Sprint




Debt

A

Interest

A

CAUSES

CLASSES OF ATD

Duplication - reuse

f “Double” effort

PHENOMENA (EFFECTS)

EXTRA-ACTIVITIES

generation

Dependencies
Unawareness

Repeated wrapping

Duplicated activities

Big deliveries involving

Non identified non-
functional requirements

many developers /

[

New code

Adaptation of
existing code

Testing

Quality issues l

Causes

Temporal properties -

behavior

Hidden ATD

Bug Fixing

.

Finding hidden
problems

*

Non uniformity -
Policies

refactoring

Wrong
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.




Visualizing Continuous Integration And Test
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Continuous Delivery Model

requests for new

functionality l ' @
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Stairway to Heaven: Data

-

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%




Our Research ...
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The HYPEX Model

Business strategy and goals

Feature
backlog

Strategic product goal

generate

select

Feature: expected behavior (B,,,)

implement MVF

Gap actual behavior (B,)
analysis

P no gap (Bact= exp)

B Experimentation

act exp)

! relevant gap (B

Develop
hypotheses

implement alternative MVF

extend MVF

abandon S —



Stairway to Heaven: Ecosystems

4

Strategic multi-

Strategic single ecosystem
Tactical ecosystem management
Ad-hoc ecosystem ecosystem management
Internally focused engagement engagement

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



3LPM: Three Layer Product Model

lsnavation and Ecoptem e
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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? ™
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Ecosystem Drivers:

I
I
I
I
External | :
I
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Internal _l/

Internal Y
~ vV

External N

<
Internal /

Ecosystem Type

———— == ———

\

Ecosystem
Characteristics

Collaborative
Internal/external
Exploratory

Risk prone

Less control-driven

~~

Functionality transfer

Competitive
Internal /
Efficient

Risk averse
Control-driven

Functionality transfer

Collaborative
Internal/external )
Cost-efficient

Riske averse

Less control-

driven



TeLESVI: Three Layer Ecosystem Strategy Model







Empowered Organiza’t‘[ons .

A | Empowered
Self-
managed
| Cross-
A : functional
| Agile
Traditional
Traditional | Agile Cross- Self- Empowered
functional managed
Culture Hierarchical Hierarchical Hierarchical Hierarchical Empowered
General Hierarchical Hierarchical Hierarchical Empowered Empowered
Mgmt.
Inter-team Hierarchical Hierarchical Empowered Empowered Empowered
(PdM/R&D)

Local (R&D) Hierarchical Empowered Empowered Empowered Empowered



Hierarchical Organizations

Strengths

Effective scaling

Controlling many people
from a central position

Very efficient for repeatable
tasks

Harmonization of processes
Globalization

Handles low complexity
situations well

Weaknesses

Slow decision making
processes

Power driven by position;
not capability

Tendency to be internally
focused

Easily gravitates to politics
Highly resistant to changes

Challenged by high-
complexity situations



Employee Engagement

U.S. Employee Engagement, 2013 vs. 2014 U.S. Employee Engagement, by Generation
% Employees engaged
% Employees 2013 2014
Engaged 20.6 315 2013 2014
Not engaged 51.5 51.0 Millennials 27.5 28.9
Actively disengaged 18.8 17.5 Generation X 29.6 2.2
) Baby boomers 20.9 22,7
GALLUP T .
Traditionalists 28.3 42.2
Sweden (2013) GALLUP
Engaged 16%
Not engaged 73%

Actively disengaged 11%

Gallup uppskattar att oengagerade medarbetare kostar USA varje minst 450
miljarder dollar varje ar. Tyskland gar miste om minst 151 miljarder och Storbritannien
83 miljarder.



Empowerment: Principles

* Self management
— Nobody is in command.
— Coordination mechanisms, but no boss

— Natural leadership leads to spontaneous, temporary
hierarchies

* Wholeness
— No acting to suit your boss/fit the culture
— Be yourself at work
* Evolutionary purpose
— No top-down strategy
— Wisdom of the crowds



Characteristics

Roles: people can shoulder one or more roles,
independent on place in the organization

Activities: coordinate the work of one or more roles

Advice process: everyone has complete autonomy to
make decisions pertain to their role or roles.

Stakeholders need to be asked for advice though. Note:
this is NOT consensus!

Agreements: People can negotiate agreements to
coordinate work, agree on SLAs and other relevant
factors. Agreements are entered voluntarily.

Evolution: Roles, activities and agreements evolve
constantly in mutual agreement



Examples

Agile software development

Holistic organizations

Holacracy

Exponential
organizations

Exponential Organizations

MTP

,-\O Staff on Demand
\

S
C @\ Community & Crowd




Empowerment

Principles over Orders

Personal leadership over Leader — Follower
Trust over Audits

Customer first over Organization structure first

Team appointed managers over Manager
appointed teams

Diversity over Homogeneity
Agility over Long-term planning
Emergent strategy over Top-down strategy
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“In the future, all companies
will be software companies”
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George F. Colony (C{O Forrester Research)




Future Of Software Engineering

Holistic DevOps Framework

Outcome driven development

Requirements driven Datadriven development

development - Value hypothesis Minimize prediction error
Regulatory features - New “flow” features - Many points in data set
Competitor parity features Innovation - Combinatorial explosion of

Commodity features alternatives

continuous
deployment

. Al component
. SW component

l continuous deployment

\ System in operation / ' behavior data




Conclusion

Companies are increasingly disrupted and these days
digitalization is the root cause

The pathology of change resistance in companies shows
several recurring patterns

To survive, companies need to adopt a digital business
operating system



Want to know how this applies to you?

Assessment of Software R&D Practices

Development process uses
sprints of:

u Two weeks of

[0)
4% less
i Three weeks Customer Archi
Four weeks i Apha
33% — Beta
Gamma

Eight weeks

0, - .
41% Team test results for functional requirements
2%

| 6%

® Minutes

® Hours

" Days

' Weeks
Months

Once per release

free assessment of your company




Learn More?
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