Software Quality Engineering
Lecture No. 10
Part- 2 (a):  
Software Testing
Summary of the previous lecture 
· Software Testing Activities
· Software Testing Scope
· Software Testing Principles
· Software Testing Process
· Software Testing Myths
· Software Testing Limits
· Different Types of Software Testing
Outlines
· QA and Testing
· Testing: Concepts & Process 
· Testing Related Questions
· Major Testing Techniques 
Objectives
· To understand different phases involved in software testing
· To be able to understand and distinguish between testing concepts and processes. 

Defect and QA: 
· Defect: error/fault/failure. 
· Defect prevention/removal/containment. 
· Map to major QA activities 
Defect prevention: 
· Error blocking and error source removal. 
Defect removal: 
· Inspection, etc. 
· Defect containment:  Fault tolerance and failure containment (safety assurance). 
QA and Testing
· Testing as part of AQ:
· Activities focus on testing phase
· QA/testing in waterfall and V-models
· One of the most important part of QA – defect removal
Testing: Key questions:
· Why: quality demonstration vs. defect detection and removal
· How: techniques/activities/process/etc.
· View: functional/external/black-box vs. structural/internal/white-box
· Exit: coverage vs. usage-based
Testing: Why? 
· Original purpose: demonstration of  proper behavior or quality demonstration.
	≈ “testing” in  traditional settings. 
 	evidence of  quality or proper behavior 
· New purpose: defect detection &  removal:
· mostly defect-free software manufacturing  vs.   traditional 	manufacturing.
· flexibility  of   software (ease of   change; 
· sometimes, curse of  change/flexibility)
· failure observation ⇒ fault removal. (defect detection ⇒ 	defect fixing)
· eclipsing original purpose 
Testing: How? 
· How? Run-observe-follow-up 
(particularly in case of  failure observations)
· Refinement
⇒ generic process below 
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Testing:  Activities & Generic Process
• Major testing activities: 
· test planning and preparation 
· execution (testing) 
· analysis and follow-up 
• Link above activities ⇒ generic process:
· planning-execution-analysis-feedback.
· entry criteria: typically  external.
· exit criteria: internal and external.
· some (small) process variations
· but we focus on strategies/techniques.
Testing:  Planning and Preparation
• Test planning:
 
 
. goal setting based on customers’ quality perspectives and expectations.
. overall strategy based on the above and product/environmental characteristics.
 
  
• Test preparation:
 
 
. preparing test cases/suites:
 
– typically  based on formal models.
 
. preparing test procedure.

Testing:  Execution
• General steps in  test execution
 
 
. allocating test time (& resources)
 
. invoking test
 
. identifying system failures
 
(& gathering info. for followup actions)
 
• Key to execution: handling both normal vs. abnormal cases
 
 
• Activities closely related to execution:
 
 
. failure identification: test all types of problem
 
. data capturing and other measurement


Testing: How? 
• How to test?
 
– refine into three sets of  questions
 
 
. basic questions
 
. testing technique questions
 
. activity/management questions
  
• Basic questions addressed here:
 
 
. What artifacts are tested?
 
. What to test?
 
– from which view?
 
– related: type  of  faults found?
 
. When to stop testing?

Testing Technique Questions
• Testing technique questions:
 
 
. specific technique used?
 
. systematic models used?
 
– related model questions (below)
 
. adapting technique from other domains?
. integration for efficiency/effectiveness↑?
 
 
 
• Testing model questions:
 
 
. underlying structure of  the model?
 
– main types:  list  vs.   FSM?
 
. how are these models used?
 
. model extension?

Test Activity/Management Questions
Test activity/management questions: 
· Who performs which specific activities? 
· When can specific activities be performed? 
 Test automation? What about tools?
·  Artifacts used for test management? 
· General environment for testing? 
· Product type/segment? 
When to Stop Testing
Resource-based criteria: 
· Stop when you run out of  time. 
· Stop when you run out of  money. 
· Irresponsible ⇒ quality/other problems. 
• Quality-based criteria: 
· Stop when quality goals reached. 
· Direct quality measure:  reliability 
· resemble actual customer usages 
· Indirect quality measure: coverage. 
· Other surrogate: activity completion. 
· Above in  decreasing desirability. 

Summary of Today’s Lecture 
· In today’s lecture, we explored why testing is needed, when to start & stop testing and what goals to achieve
· We further explored different steps that are carried out in coverage-based and systematic testing 
Overview of Next lecture 
· We will discuss Testing Activities, Management, and Automation. 
· Major Testing Activities; Test Management and Testing Automation will also be part of next lecture 
The End
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