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Question

Would you fly to Mars with the software of your organization?
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1. Total Life-cycle Costs

• Figures presented at next slide represent industry averages reported 
in several studies



Cost Distributions: Industry Averages
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2. Development Economics

• Chaos Report - Standish Group
– Software crisis has not yet reached the turning point

• Software Size
– As software size increases, legacy code increases as well

• Defect Injection and Detection
– „first time right“ remains a utopia, causing very costly repairs

• Defect Density as a Function of Size
– Number of released defects is proportional to software size

• Software Engineering Effort by Task
– Productive time on projects is not more than 24%



Chaos Report – Standish Group

2004:

“Only 28% of software projects succeed these days, down from 
34% a year or two ago. Outright failures [projects cancelled 
before completion] are up from 15% to 18%. The remaining 51% 
of software projects are seriously late, over budget and lacking
features previously expected.”



Software Size
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Defect Injection
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Defect Detection
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Removal Costs



Defect Density as a Function of Size

Source: Jones 2002



Software Engineering Effort by Task

Source: Jones 1998



3. Maintenance Economics

• Software Population Distribution
– Relative maintenance effort now up to 78%

• Assignment Scope
– Variations on four key factors

• Production Rate: Adjustment Factors 
– Negative and positive impact



Personnel: Development versus Maintenance

Source: Jones 2006
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Assignment Scope

• Refers to the amount of software one programmer can keep operational on an annual 
basis (defect repairs, minor updates)

• Scenario 1 (worst case):
– Inexperienced staff
– Poor structure
– Low-level language
– No maintenance tools

• Scenario 2 (SIG‘s portfolio):
– Inexperienced staff 
– Poor structure -> Good structure
– Low-level language
– No maintenance tools -> Full maintenance tools

• Scenario 3 (best case):
– Experienced staff
– Good structure
– High-level language
– Full maintenance tools



Variations

Variations in Maintenance Assignment Scopes
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Production Rate: Adjustment Factors

• Refers to the number of units that can be handled in a standard time 
period such as a work month or work week

• Usually expressed in function points or lines of code per staff month



Impact of Key Adjustment Factors on Maintenance 

• Error prone modules -50% +10% +
• Embedded variables and data -45% +33% +
• Staff inexperience -40% +34% +
• High complexity of base code -30% +32% ++
• No quality measurements -18% +16% ++
• No maintenance specialists -18% +35% +
• No base code inspections -15% +15%
• No code restructuring tools -10% +29% ++
• No re-engineering tools -10% +27% ++
• No reverse re-engineering tools -10% +23% ++
• No complexity analysis tools -10% +20% ++
• Poor team morale -6% +5%

Influence of DocGen, 
Software Monitoring



4. Software Quality in a Practical Setting

Software Release or Market Entry Decisions



Economic Perspective: Maximize Value

NPV = -I + (C – M) / (1 + r) T

-I:   Development cost

-C: Cash inflows

-M: Maintenance cost

-T:  Release time

- r:  discount factor



Sources of Information

Information

M(t)

I(t), M(t)

C(t)

C(t) = f (I(t), M(t))

1. Market

2.a Reliability

2.b Maintainability

3. Market <-> Product



Case Studies (1)

Important: you cannot test quality into a product!



Case Studies (2)

Conclusion (Weinberg): 

a maintenance programmer is more like a brain surgeon than a janitor.



Management by ignoring ( Sassenburg‘s 1st Law )

In Software Engineering the neglection of empirical 
data leads to a gap between expectations and realit y: 

optimism, intuition, short-term optimizations and 
reactive behaviour prevails.

During analysis and design, management asks:
„Why aren‘t you coding yet?“

and during testing the question is raised: 
„When can we finally  release the product?“

and during maintenance management increasingly complains: 
„Why do these little changes take so much time and effort?“



Example: Recalls in Automotive Industry
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5. Towards Informed Decision-making

• Strategic Level
– CEO

• Tactical Level
– CIO

• Operational Level
– Project leader
– Engineers
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Measures

0.  Define, measure and analyse data needed for dec ision-making

1. Define quality targets in measurable terms
• Avoid phrases like „very important“

2. Deploy target values during design to sub systems
• Evaluate different design alternatives using proven methods

3. Start measuring implemented values during implementation
• Do not defer this activity till testing: too late!
• Use automated support where possible/feasible

4. Define and implement corrective actions as problems arise
• Do not ignore facts, incorporate long-term effects

5. Think twice before you decide and use your data
• People‘s lives may be at risk!



Example: Defining/monitoring quality targets

ROI > 0 during development! ROI >> 0 during maintenance!

Exponential cost increase
due to poor quality

Stable/lower costs
due to higher quality

Cost

time
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} savings

release



6. Conclusion

If Software Quality Is So Important, 
Why Is It So Often Neglected?

We all agree that software quality is important and 
becomes more and more important due to our increasing 

dependence on software.

Neglection stems from the fact that we fail to define, 
measure and analyse metrics telling us in objective terms 

implemented values of software quality, which leads to 
short-term optimizations, reactive behaviour and intuitive 

decision-making.



SIG‘s Portfolio
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In addition: business cases, project appraisals, workshops
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Thank you!
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