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40 columns in 2010-18

Bosch, RealNetworks

Philips, Honeywell

Hitachi, Uni of Queensland 

Tomtom, Fujixerox

Microsoft, Shell

CERN, Oracle, Airbus, JPL, ESA

“One goal of this column is to 
build better quantitative
insight into how software 
impacts various businesses. 
How the product uses the 
software and how the 
company built it are equally 
important.”
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“To date, no significant 
anomalies have revealed 
themselves
in the flight software.”

Team of 
35 people
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Implications for quality

• Rocket science software without ‘anomalies’ is possible

• You do not need more people to do it right first time

• It is all based on proven processes and is hard work 

2018-03-26



2018-03-26

Mars lander sw grew with 
20 % a year over 36 years

Typical CAGR, validated with 
dataset of 500MLOC

CAGR = (S/S0)1∕r

Or (1,15)5 ~ 2
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Mars lander sw grew with 
20 % a year over 36 years

Typical CAGR, validated with 
dataset of 500MLOC

Have we found a limit to growth?

CAGR = (S/S0)1∕r

Or (1,15)5 ~ 2



Implications for requirements management

• The estimation problem is solved

• Roadmap can be tested for feasibility

• Quality suffers if one does not care about software size

• Software is not that complex; the real world is

• We can per year only map a limited additional percentage of 
the real world in sw
– No matter which tools or programming languages we use

– No matter how good the requirements are

– No matter how smart the engineers are

– No matter how many engineers we add
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sales volume and software size
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Software economics provides limits to growth

• Do not bother if your sw is not among market leaders
– Markets can be defined in different ways

– But many sw markets develop to global markets

– Top 3 may have a future in a mature market

– Embedded software has limited value

• Revenue should grow fast
– If it costs nothing it is worth nothing 

– Where can the invoice be sent?

– 30 percent revenue growth per year could be the minimum 
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As with medicines, software should 
describe the negative side effects 
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• “This software will thoroughly irritate you with its unnecessary 
defects”

• “Did we mention privacy is a thing of the past?” 

• “By installing our software, you might leave your system 
vulnerable to criminals who might steal your data, your money, 
or both—we don’t know.”

• Zero reproduction costs cut both ways. Criminals also benefit



Requirement of the year: GDPR
EU: General Data Policy Regulation

• Increased Territorial Scope (extra-territorial applicability)

• Penalties

• Consent

• Breach Notification

• Right to Access 

• Right to be forgotten

• Data Portability

• Privacy by Design

• Data Protection Officers

See https://www.eugdpr.org/key-changes.html
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https://www.eugdpr.org/key-changes.html


Users turning away limits growth

• Defects lead to vulnerabilities which enables hacks

• Elections back to paper and less traffic on social media

• Building stuff that may lack a foundation

– False negatives and software based recommendations 

– Autonomous driving and ‘pedestrian crossing street’
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For those who are eating the world

• Among the industries to be eaten 
– Healthcare

– Automotive 

• Market cap of large companies
– Mobileye versus Opel (15B$ vs 4B$ in 2017)

– Apple versus Healthineers (900B$ vs 31B$)

– Google versus BMW (788B$ vs 67B$) 

• Remember Motorola and Nokia? 

• The legal structure is required to catch up to the digital age
– Privacy laws like GDPR protect citizens

– Antitrust law does not allow expanding monopoly to new markets

2018-03-26



Example of the positive impact of sw
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Conclusions 

• Software has quite an impact

• There are limits to growth

• Important future requirements are:

– Economical

– Legal 

– Ethical
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