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I came across TestingEducation.org Course after watching a keynote talk by Ajay Balamurugadas at CAST 2015. If you are also interested in the future of testing and the

learning opportunities for testers, then I would recommend this talk to you too. It’s available at bit.ly/ajkeynote.

I started the Testing Foundations Course using the self-paced video(s) available at http://www.testingeducation.org/

Having spent almost 4 years in the software industry, I was confident that I would be able to cover this 2.5 hours (157 mins) course on testing basics (foundations) within 2-3

days. However, when I started with this course, I realized that each chapter is filled with so much and would require a lot of notetaking, processing, & challenging the existing

understanding of things. I started making mind map summaries for each lecture and started sharing them on LinkedIn as my daily learning capsule.

The response that was received from the Testing community was overwhelmingly positive. I would like to mention the name of Ajay Balamurugadas and Shailesh Gohel, who

saw the seed of this book in me. Thanks to everyone for helping me with your positive feedback on mind maps/summaries.

This e-book is useful for anyone who wants to understand, revise, study, or learn about software testing and its foundational concepts.

Happy Reading! Happy Learning!

rahul-parwal parwalrahul

bit.ly/ajkeynote
http://www.testingeducation.org/BBST/foundations/
https://www.linkedin.com/in/rahul-parwal/
https://twitter.com/parwalrahul


Dedicated to my father and mother, 

who taught me how to test, explore & share in life



My name is on the BBST class, but I've never taught it. Cem Kaner put my name on it because he used so much of my material and ideas in the design. But, in fact, the class

is a monumental curriculum development effort by Cem, himself. It's his vision and his philosophy of teaching, plus a couple of thousand hours of his meticulous labor. The

closest I ever got to teaching it was when I was a "beta tester" student during the first-ever attempt to teach BBST. But I never finished it. I was expelled! Well, more

accurately, Michael Bolton and I were kindly asked by Cem to drop out, because he was worried that we were too obsessive about the exercises. We were staying up all night

competing with each other to give the most elaborate and deep answers to even simple questions. Cem thought we might be intimidating the other students.

I was very happy to stop. I needed to sleep. Taking BBST is a lot like climbing a mountain. I have my disagreements with the class, but in general, I would say that I admire

anyone who passes it; and even people who didn't pass it but worked hard.

Back when he created BBST, Cem and I were collaborating on changing the world of testing. Each of us pursued this in his own ways. I am a high school dropout who

distrusts formal schooling; Cem has two doctorates (a Ph.D. in psychophysics and a J.D.) and was a professor at the Florida Institute of Technology. I enjoy personally

coaching and teaching, but that limits the impact I can have; Cem wanted something easier to scale.

BBST was originally developed as an undergraduate course at FIT, which explains its emphasis on grading. Cem was also hoping to create a compelling alternative to the

shallow and poorly researched ISTQB certification.

In hindsight, Cem's vision didn't work out. Why? The ISTQB is popular BECAUSE it's shallow and poorly researched! That's why.

BBST is hard because developing COMPETENCE is hard.

ISTQB is easy because recycling popular myths on the internet about testing is easy.

In this booklet, Rahul has put together a tantalizing glimpse of some of its content.

If you are a serious student of testing, then I strongly suggest that you dive in.

Foreword

James Marcus Bach
Creator of Rapid Software Testing methodology

james-bach jamesmarcusbach

https://www.linkedin.com/in/james-bach-6188a811/
https://twitter.com/jamesmarcusbach
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Introduction

The Testing Foundations course is one of the most eye-opening and in-depth online course on the fundamental concepts in software testing and its critical

challenges. I have tried to compile this e-book for anyone who wants to understand, revise, study, or learn about software testing and its foundational

concepts.

NOTE: This e-book is in not a substitute for the TestingEducation.Org - Testing Foundations course but is an extension to it. It will help you to revisit the

testing concepts and could be used as a cheat sheet for foundational testing knowledge on Software Testing.

This e-book consists of the topics ranging from the scope of testing, to software testing metrics.

It presents basic terminology in the field of software testing and considers:

• The Mission of Testing

• The Oracle Problem

• The Measurement Problem

• The Impossibility of Complete Testing

How to read mind maps:

• Start at 12 o’clock and go clockwise.

• Colors and Images have been added to the mind maps to give strength to the summary and make it easier to read.

• Different colored lines have been used to separate the different areas of the mind map.

• Symbols have been used to add extra strength to the associations and it can have a meaning of its own (not always).



Chapter One

Overview & 

Basic Definitions



Overview & Basic Definitions

This section provides an overview of the online Testing Foundations course and introduces some

definitions commonly used in the testing field.

Topics Covered:

• Definitions

• What are we really testing for?

• Software Error – AKA Bug

• Software Testing

• Testing Approaches

• Levels of Testing

• Functional & Parafunctional Testing

• Acceptance Testing

• Independent Testing



Foundations – 1A, Overview & Basic Definitions in Software Testing

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/xjr8LT
https://twitter.com/parwalrahul


Foundations – 1B, Overview & Basic Definitions in Software Testing

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/LU7LTT
https://twitter.com/parwalrahul


Foundations – 1C, Overview & Basic Definitions in Software Testing

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/h6fD3C
https://twitter.com/parwalrahul


Chapter Two

Strategy



Strategy

This chapter considers why testers test, what they are trying to learn, and how they can organize their work

to achieve their mission.

Topics Covered:

• What is Software Testing?

• Testing Mission

• Testing Strategy

• Test Techniques

• Typical Testing Tasks

• External Test Lab vs In-House Test Lab

• Verification vs Validation



Foundations – 2A, Strategy

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/FgUMAQ
https://twitter.com/parwalrahul


Foundations – 2B, Strategy

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/4Bsj54
https://twitter.com/parwalrahul


Chapter Three

Oracles



Oracles

This chapter presents software oracles as heuristics that help testers make a judgment whether or not

software passes the tests that are run.

Topics Covered:

• What are Oracles

• Test Configuration

• Model of System Under Test

• How Observations FAIL?

• Heuristics

• Fallible Decision Rules

• Oracles

• Risk Based Testing

• Consistence Oracles

• Various Types of Oracles



Foundations – 3A, Oracles

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/QNquNr
https://twitter.com/parwalrahul


Foundations – 3B, Oracles

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/j2ewJP
https://twitter.com/parwalrahul


Foundations – 3C, Oracles

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/LqcBP2
https://twitter.com/parwalrahul


Chapter Four

Programming 

Fundamentals & 

Coverage



Programming Fundamentals & Coverage

This chapter presents information about basic data handling and storage to help testers think about the

multi-dimensional problem of test coverage in more sophisticated ways.

Topics Covered:

• Decimal Numbers

• Fractions

• Floating Point

• Binary Numbers

• 8, 16, 32, 64 Bit Words

• Integer, Float, Double, ASCII

• Data Structures

• Control Structures

• Coverage

• Coverage as a Measurement



Foundations – 4A, Programming Fundamentals & Coverage

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/VCVdbn
https://twitter.com/parwalrahul


Foundations – 4B, Programming Fundamentals & Coverage

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/kHcxBe
https://twitter.com/parwalrahul


Foundations – 4C, Programming Fundamentals & Coverage

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/a8dCfX
https://twitter.com/parwalrahul


Foundations – 4D, Programming Fundamentals & Coverage

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/vsmMZR
https://twitter.com/parwalrahul


Chapter Five

The Impossibility of  

Complete Testing



The Impossibility of Complete Testing

This chapter explores the complexity of determining when testing is finished and how the goal of complete

testing is unattainable.

Topics Covered:

• Complete Testing

• Easter Eggs

• Error Handling Weakness

• Combination Testing

• Paths & Subpaths

• Data Flows Caution



Foundations – 5A, The Impossibility of Complete Testing

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/6vXp2V
https://twitter.com/parwalrahul


Foundations – 5B, The Impossibility of Complete Testing

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/JAs9rG
https://twitter.com/parwalrahul


Foundations – 5C, The Impossibility of Complete Testing

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/576U8J
https://twitter.com/parwalrahul


Chapter Six

Introduction to 

Measurement



Introduction to Measurement

This chapter addresses the challenges of measurement in software testing.

Topics Covered:

• Basics of Measurement

• Measurement – Key Terms

• Non-Trivial Measurement

• Surrogate or Proxy Measures

• Early Testing

• Distortion & Dysfunction

• Recap



Foundations – 6A, Introduction to Measurement

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/et79ki
https://twitter.com/parwalrahul


Foundations – 6B, Introduction to Measurement

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/Mec5Pw
https://twitter.com/parwalrahul


Foundations – 6C, Introduction to Measurement

Click Here For Interactive Mindmap

@parwalrahul

https://www.xmind.net/m/5nbjda
https://twitter.com/parwalrahul


Required Readings

• Michael Bolton: Testing Without a Map (PDF) 

• Douglas Hoffman: Exhausting your test options (PDF) 

• Cem Kaner: The impossibility of  complete testing (PDF) 

• Cem Kaner: Software negligence and testing coverage (PDF) 

• Cem Kaner, Elisabeth Hendrickson & Jennifer Smith-Brock: Managing the proportion of  testers to 

(other) developers (PDF) 

• Brian Marick: How to misuse code coverage (PDF)

http://www.testingeducation.org/BBST/foundations/Bolton_2005-01-TestingWithoutAMap.pdf
http://www.testingeducation.org/BBST/foundations/Hoffman_Exhaust_Options.pdf
http://www.testingeducation.org/BBST/foundations/Kaner_impossibility.pdf
http://www.testingeducation.org/BBST/foundations/Kaner_negligence_and_testing_coverage.pdf
http://www.testingeducation.org/BBST/foundations/Kaner_pnsqc_ratio_of_testers.pdf
http://www.testingeducation.org/BBST/foundations/Marick_coverage.pdf


Recommended Readings - I

• Austin, Robert. (1996), Measuring and Managing Performance in Organizations (BOOK) 

• James Bach: Heuristic Test Strategy Model (PDF) 

• Rex Black: Factors that influence test estimation (WEBSITE ) 

• Michael Bolton: Meaningful metrics (PDF) 

• David Goldberg: What every computer scientist should know about floating-point arithmetic (PDF) 

• Douglas Hoffman: The darker side of  software metrics (PDF) 

• Cem Kaner and Walter P. Bond: Software engineering metrics: What do they measure and how do we know?

(PDF) 

• Cem Kaner: Negotiating testing resources: A collaborative approach (PDF) 

• Cem Kaner: Recruiting software testers (PDF) 

• Michael Kelly: Using heuristic test oracles (PDF) 

• Michael Kelly: Estimating testing using spreadsheets (PDF) 

http://www.testingeducation.org/BBST/foundations/Bach_satisfice-tsm-4p-1.pdf
http://www.stickyminds.com/sitewide.asp?Function=edetail&ObjectType=ART&ObjectId=5992
http://www.testingeducation.org/BBST/foundations/Bolton_MetricsBlogPost.pdf
http://www.testingeducation.org/BBST/foundations/Goldberg_FloatingPoint.pdf
http://www.testingeducation.org/BBST/foundations/Hoffman_DarkerSideMetrics.pdf
http://www.testingeducation.org/BBST/foundations/Kaner_Bond_metrics2004.pdf
http://www.testingeducation.org/BBST/foundations/Kaner_NegotiatingTestResources.pdf
http://www.testingeducation.org/BBST/foundations/Kaner_JobsRev6.pdf
http://www.testingeducation.org/BBST/foundations/Kelly_UsingTestOracles.pdf
http://www.testingeducation.org/BBST/foundations/Kelly_estimating_testing.pdf


Recommended Readings - II

• Billy V. Koen: The engineering method and the heuristic: A personal history ("This was the beginning of  a 37 

year quest to find one thing that was not a heuristic.") (PDF) 

• Koen, Billy V. Definition of  the Engineering Method, American Society for Engineering Education (ASEE). (A 

later version that is more thorough but maybe less approachable is Discussion of  the Method, Oxford University 

Press, 2003) (BOOK) 

• Jonathan Kohl: How do I Create Value with my Testing? (PDF) 

• Brian Marick: Experience with the cost of  different coverage goals for testing (PDF) 

• Petzold, Charles. (1993), Code: The Hidden Language of  Computer Hardware and Software. Microsoft Press 

(BOOK) 

• Popper, Karl (2002, 3rd Ed.) , Conjectures and Refutations: The Growth of  Scientific Knowledge 

(RoutledgeClassics). (BOOK) 

• Erik Simmons: When will we be done testing? Software defect arrival modeling using the Weibull distribution

(PDF) 

• Elaine J. Weyuker: On testing nontestable programs (PDF) 

http://www.testingeducation.org/BBST/foundations/Koen_EngineeringMethod.pdf
http://www.testingeducation.org/BBST/foundations/Kohl_Blog_CreateValue.pdf
http://www.testingeducation.org/BBST/foundations/Marick_experience.pdf
http://www.testingeducation.org/BBST/foundations/Simmons_Weibull.pdf
http://www.testingeducation.org/BBST/foundations/Weyuker_ontestingnontestable.pdf
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