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What is Quality?

“Quality… you know what it is, yet you don’t 
know what it is.  But that’s self-contradictory.  
But some things are better than others, that 
is, they have more quality.  But when you try 
to say what the quality is, apart from the 
things that have it, it all goes poof!  There’s 
nothing to talk about.”

- Zen and the Art of Motorcycle Maintenance





Software Quality?

• How well is the software designed?

– Quality of Design

• How well does the software conform to said 
design?

– Quality of Conformance

• Quality of the software Product

– “fitness of purpose”

• Quality of the software Code



External Quality

“External [quality] characteristics are characteristics 
that a user of the software product is aware of…  

External characteristics of quality are the only kind 
of software characteristics that users care about.”

- Steve McConnel, Code Complete



Characteristics of External Quality

• Correctness – Does the right thing

• Accuracy – Does the thing right

• Usability – Ease of use

• Efficiency – Resource requirements, scalability

• Reliability – (in)frequency of failures

• Integrity / Security – Prevents invalid use

• Adaptability – Usable in scenarios not designed for

• Robustness – Tolerance for stressful conditions

• Documentation – Presence, accuracy, and usefulness



Characteristics Internal Quality

• Maintainability – Ease of modification
• Flexibility – Extent system can be made to work in new 

environments or uses
• Reusability – Can parts of this system be used in other 

systems?
• Readability – Ease with which detailed-statements can 

be read and understood
• Testability – Degree to which the system can be unit-

and system-tested
• Understandability – Ease of which entire system can be 

understood, from organizational to detail level



Typical Tradeoffs
Focus on item below affects item 
at right
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Which Tradeoffs Make Sense?



The General Principle

• “The General Principle of Software Quality is 
that improving quality reduces development 
costs.”

- Steve McConnell, Code Complete



Process

“If your software development process produces 
defects, then you have a defective process.”

Principles of Lean Software Development

• Build Quality In

• Optimize the Whole



Simple Design

1. Passes its tests

2. Minimizes duplication

3. Maximizes clarity

4. Has fewer elements

Rainsberger / Beck



Coupling and Cohesion

• Coupling
– Refers to how tight the connection is between two 

classes

– Looser is better

– Occurs when abstraction is leaky, or encapsulation is 
broken

• Cohesion
– How closely related a classes members are to one 

another

– Good abstractions have strong cohesion



Heuristics

• Lines of Code

• Code Coverage (code exercised by tests)

• Cyclomatic Complexity

• NPath Complexity

• Halstead Metrics

• Henderson-Sellers Lack of Cohesion in 
Methods

• Defect Density (per project, class, method)



Cyclomatic Complexity

C = E – N + p
• C = Complexity
• E = Sum(Edges of the graph)
• N = Sum(Nodes in the graph)
• p = Number of connected components

Range (Software Engineering Institute):
Cyclomatic Complexity Risk

1 to 10 Simple; little risk

11 to 20 Somewhat complex; moderate risk

21 to 50 Very complex; high risk

50+ Untestable; very high risk



Advantages of Cyclomatic Complexity

• Easily computed

• Provides good indicator of ease of code 
maintenance

• Can help locate

– Code that requires more tests

– Complex code for formal review procedures

• Recommendation:

– Keep Complexity Under 10 if possible







Tools
Tool Price URL

ReSharper $349 JetBrains.com/Resharper

CodeRush $249.99 DevExpress.com/CodeRush

Nitriq $39.95 Nitriq.com

Atomiq $30.00 GetAtomiq.com

NDepend $414 NDepend.com









Visual Studio



Visual Studio Versions



Resharper



Code Review

• ASP.NET Form

• ETL Processing



ASP.NET Form: Search Products



Codebehind Methods: OnLoad



Codebehind Methods: Search_Click



Codebehind Methods: GetCategories



Codebehind Methods: GetResults



ETL - Original



ETL  - Refactored



Self-Improvement and Quality

• How fast can you produce:
– Code you believe to be of high quality

– Code that maybe gets the job done, but you believe to 
be of low quality

• Which one can you produce more quickly?

• Why?

• How can we develop our skills and our tools so 
that building quality is natural and easier than 
not doing so?



Software Craftsmanship Calendar

• http://bit.ly/SC_2011

http://bit.ly/SC_2011
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