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Software Products Evaluation 

• Aimed at establishing measurable effects of using a 
method/tool;

• Aimed at establishing method/tool appropriateness i.e. how 
well a method/tool fits the needs and culture of an 
organisation?

• Confidence that both the product and the process are sound

• Evaluation in our context? 
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• Evaluation in our context? 
– Quality of the product?

– Quality of the process? 

– How systematic?

– For many BSc/MSc conversion Projects with product results --
Feature Analysis Method  



Quantitative and Qualitative Evaluations

• Evaluation can be quantitative, qualitative or hybrid
– There is another dimension to an evaluation: the way in which the evaluation 
is organized

• Quantitative evaluations assume that you can identify some 
measurable property (or properties) of your software 
product [or process that you expect to change as a result of 
using the methods/tools] you want to evaluate.
– Ways to quantitative evaluations: case studies, experiments, and surveys
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– Ways to quantitative evaluations: case studies, experiments, and surveys

• Qualitative evaluations: identifying the requirements that 
users have for a particular task/activity and mapping those 
requirements to  features that a method/tool aimed at 
supporting that task/activity should possess.
– Devising the evaluation criteria and the method of analyzing results 
using the standard Feature Analysis



Evaluation Approaches in Software Eng

• Observational Methods
– Project Monitoring

– Case Studies

– Field study

• Controlled Methods
– Experiments( Replicated and/or 
Synthetic Environment)

– Dynamic Analysis

[Zelkowitz and Wallace, 1997] classify experimental 
validation methods for software engineering
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– Field study

• Historical Methods
– Literature Search

– Legacy Data

– Lessons-learned

– Static Analysis

– Dynamic Analysis

– Simulation

– Feature Analysis

We will now briefly review each of these methods …



Project Monitoring

• Observational method

• Collection and storage of data produced during software 
development

• Passive experimentation technique 

• Project is not influenced or directed in choice of methods 
and tools
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and tools

• Data to be used for immediate analysis and to provide 
baseline for future improvement techniques

• Examples:

– Collection of data on defects 

– Collection of performance measures



Case Studies

• Observational Method
• Focus  is on a specific goal while with Project Monitoring 
data was collected without particular goal in mind 

• Project that is undertaken anyway
• Data collection of a few specific attributes
• If they are performed on real projects, they are already 
“scaled-up” to life size
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“scaled-up” to life size
• With little or no replication, they may give inaccurate 
results

• There is no guarantee that similar results will be found on 
other projects

• There are few agreed standards/procedures for 
undertaking case studies



Field Study

• Observational Method

• Combination between Project Monitoring and Case Study

• Goal: Compare several projects simultaneously

• Outside group monitors subject groups in projects and 
collect relevant information

• Process is not modified
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• Process is not modified

• Example:

– [Curtis et al, 1988]: Study of impact of limited 
application domain knowledge of designers in 17 large 
projects



Literature Search

• Historical Method

• Confirm existing hypothesis by analysing previously 
published results

• Pitfalls:
– Selection bias

– Tendency to report on positive results only
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– Tendency to report on positive results only



Legacy Data

• Historical Method

• Completed projects leave legacy data
– Source code

– Specifications

– Design

– Test plans and test data sets
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– Test plans and test data sets

– Further data collated during the development

• Open-source projects are accessible

• Those data can be analysed quantitatively (as opposed 
to qualitative analysis in Lessons-learned experiments)



Dynamic Analysis

• Controlled Method

• Controlled experiment for product rather than process

• Execute product and measure its behaviour

– Memory footprint

– Latency

– Scalability
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– Scalability

• Requires benchmarking: Define a synthetic load that is 
representative for real loads.

• Benchmark definition effort can be shared by several labs 
that work on different solutions for the same problem



Simulation

• Controlled Method

• Execute the product in a simulated environment

• Use to predict how the real environment will interact 
with the product

• Use to select promising alternatives for real 
experimentation
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experimentation



Feature Analysis

• Suitable for evaluating products

• A specific feature may be further decomposed into 
sub-features… 
– “Usability” could be expanded into two features: 
“Learnability” and “Graphical User Interface Features”. 

– Learnability might be further expanded into the following 
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– Learnability might be further expanded into the following 
features: Quality of documentation; Learning curve; 
Training effort; Training quality; On-line help.

– Tips: Use your functional and no-functional requirements 
document as way to analyze for the features
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Feature Analysis

• Assess a balanced set of features, not only looking at the 
technical aspects, but also the economics, cultural and 
quality aspects
– Ease of introduction in terms of cultural, social and technical 
problems;

– Reliability/Dependability of the tool software;
– Robustness against erroneous use;
– Effectiveness in current working environment;
– Efficiency in terms of resource usage;
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– Efficiency in terms of resource usage;
– Elegance in the way certain problem areas are handled;
– Usability from the viewpoint of all the target users in terms of 
learning requirements and “user-friendliness”;

– Maintainability of the tool;
– Compatibility of the method and tool with existing or proposed 
methods/tools/standards;

– Maturity of method or tool;
– Economic issues in terms of purchase, technology transfer costs and 
cost of ownership;



Feature Analysis

• A list of all the required features, along with their 
definitions.

– For each compound feature, a judgment scale with 
appropriate levels of importance.

• For each user group:

– an assessment of the importance of each feature
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– an assessment of the importance of each feature

– for each compound feature, the minimum acceptable level 
of support required (i.e. the acceptance threshold)



Feature Analysis – Basis of Evaluation

• Organized demonstrations or trade fairs;

• Study/survey of published evaluations in the technical 
literature;

• Interviews of current users;

• Detailed evaluation of technical documentation plus “hands-
on” usage of demonstration or evaluation versions of 
software (if appropriate);
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on” usage of demonstration or evaluation versions of 
software (if appropriate);

• Practical experience of using the candidate method or tool 
in a wide range of situations.



Feature Scoring
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[...And as informed by Wolfgang Emmerich...]


