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Figure 1. Rapid growth of ‘no fault found’ cases, where returned products seem to function correctly, in
modern high-volume consumer electronics1

that display enhanced multi-functionality in complex socio-cultural settings, such as the high-end office,
the digital home, and professional or personal healthcare. The downside is a growing market uncertainty as
to ‘if’, ‘how’, and ‘when’ users can and will adopt such products: Many innovatively designed products,
especially where ambient intelligence is involved, go so far as suggesting substantial changes in the everyday
flow of people’s lives; however, it is often highly uncertain to what extent intended users are able to
understand and interact with such products in the intended manner, not to mention the difficulty in getting
concrete ideas about how willing people are to accept (or embrace) such products. In fact, negligence of
such issues has already become an evident concern in the field, where a significant rise in the numbers of
seemingly sound products being complained about can be observed (Figure 1), signaling a crisis of lacking
soft reliability‡ 1–5.
The relevance of soft reliability is expected to grow with increasing product complexity, and hence with

increasing product state spaces. In control engineering, the notion of a state space is used to characterize
the behavior of a system as a set of input, output, and state variables (i.e. the state of the system can be
represented as a vector within that state space). Owing to the exponentially increasing computer hardware
capabilities (cf. Moore’s law), the state spaces of digital electronic devices are growing faster and faster.
This effect is further amplified by the merging of technologies, increasing networking capabilities, and by
the fact that products nowadays offer a high degree of adaptability to accommodate many diverse user
contexts and preferences§ . Therefore, dynamically and sometimes unintentionally growing state spaces
naturally imply an increase in uncertainty about the real field performance (e.g. compatibility in various use-
contexts) of products. Accordingly, product specifications can no longer cover entire state spaces, and hence
field incidents attributable to specification omissions (i.e. due to unexplored system boundaries) become
more frequent than before. On the whole, soft reliability issues observed in the field for many consumer
electronics devices have already started to overtake the numbers of hard reliability problems arising from
typical specifications violations6,7. This trend confirms that the recently emerging issue of soft reliability is
a serious problem today, and will be even more so in the future, unless the necessary know-how to tackle it
is developed.
Soft reliability research is concerned with (i) understanding the sources of and then (ii) managing (i.e. fore-

casting, avoiding, tolerating, and remedying) user dissatisfaction with respect to the user-expected product
capabilities, aesthetics, performance and usability. More specifically, it deals with analyzing user–system

‡Note that soft reliability should not be confused with software reliability.
§Adaptability of a product may lead to situations where two instances of the same product appear and behave in very different manners,
e.g. hand-held computers equipped with different softwares and used for entirely different purposes (a mobile navigator, a mobile
phone, etc.).

Copyright 2008 John Wiley & Sons, Ltd. Qual. Reliab. Engng. Int. (2008)
DOI: 10.1002/qre
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3. Strong pressure on ‘time to market’

! More complex products need to be developed better 
and faster!
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One possible solution:

! Involve potential customers in early user tests

Challenges:

• Feasibility (fit into development cycle)

• Usefulness (valid and relevant data)

Example Case: 

Internet on TV Prototype

!
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Our Approach:

• Observing user actions automatically (feasibility)

• In their habitual environment (validity)

• Observation logic can be changed dynamically (relevant)

Furthermore:

• Semantic link between observation and analysis phase

• Incorporation of subjective feedback
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Flexibility to adapt data collection...

...remotely and on-the-fly
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• 8 people used the prototype at home for 2 weeks

• We gathered 15.325 events

ProM Tool Demo

http://prom.sourceforge.net
http://www.processmining.org
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• Simplified user action space:

Browse mode

Search mode

Start

Enter 
Search

Pick Search 
Result

Refine 
Search

Play Video
Pick 

Suggestion
Clear/Edit

Search
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• Raising surveys in particular action context

12/16/08 10:58 PMProduct Satisfaction Survey

Page 1 of 1file:///Users/anne/Library/Mail%20Downloads/dpx%202/samval_browse.html

Product Satisfaction Survey

How do you feel about the product?
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Submit this survey

You can skip this survey, and it will return later.
Skip the survey for now!
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• ‘Thumbs up’ and ‘Thumbs down’ buttons

!
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• Fragment of ‘Thumbs down’ survey:
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• Action context for 
user-initiated 
feedback!

• Process Mining

time
user actions

feedback

(a) action context for user-initiated feedback

(b) action-based experience sampling
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• User actions can be observed automatically

• In their habitual environment

! Iterative, large-scale user tests are feasible 

• Analyzing any deployed application is interesting

• How are the systems used (interaction)?

• Which functionality is used at all?

• How does the the usage behavior relate to the opinion of 
the users? 

• Further information: http://www.softreliability.org


