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One-Slide Summary
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ÅQuality Assurance maintains desired product 
properties through process choices.

ÅTesting involves running the program and inspecting its 
results or behavior. It is the dominant approach to 
software quality assurance. There are numerous 
methods of testing, such as regression testing, unit 
testing, and integration testing.

ÅMocking uses simple replacement functionality to test 
difficult, expensive, or unavailable modules or features.

(special thanks to James Perretta for material)



Outline
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ÅMotivation and Basic Concepts

ÅA look at some examples of
testing you might be familiar with

ÅTesting Concepts
ÅRegression Testing,

Unit Testing, xUnit
ÅTest-Driven Development
ÅIntegration Testing

ÅMocking
(Our emotional journey)
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Learning Objectives: by the end of todayôs 

lecture you should be able toé
1. (knowledge) explain what a regression test, unit test, and integration 

test is and their difference.

2. (knowledge) explain the limitations of testing, and how these might be 
addressed

3. (knowledge/value) explain the belief/hypothesis of test-driven 
development, and why its ñgoodò

4. (value) believe that testing is an important key activity
to support quality



The Story so faré
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ÅWe want to deliver high-quality software at low cost. We can be 
more efficient in this endeavor if we plan to use a software 
development process

ÅPlanning should be low risk
ÅRisk comes from uncertainty. Therefore, we measure the world to 

combat uncertainty and mitigate risk.
ÅGood measurement is difficult and requires critical thinking

ÅBut how do we
measure, assess or
assure software quality
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Motivation and Basic Concepts
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Official Definition
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ÅQuality assurance is the maintenance of a desired level 
of quality in a service or product, especially by means of 
attention to every stage of the process of delivery or
production.
ÅOxford English

Dictionary



Quality Motivation
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ÅExternal (Customer-Facing) Quality
ÅPrograms should ñdo the right thingò

ÅSo customers buy them!

ÅInternal (Developer-Facing)
Quality
ÅPrograms should be

readable, maintainable, etc.



Internal-Facing Quality
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ÅIf the dominant activity of software engineering is 
maintenanceé
ÅThen the internal quality is mostly maintenance!

ÅHow do we ensure maintainability?
ÅHuman code review
ÅCode analysis tools and linters
ÅUsing programming idioms and

design patterns
ÅFollowing local coding standards

ÅMore on this in future lectures!
Early example of code review/pair programming; 

Card Verifier (left) and keypunch (right)

Fortran Punch Card

Looks like you 
made a mistake

You sure about 
that?



External-Facing Quality
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ÅWhat does ñDo The Right Thingò mean?

ÅBehave according to a specification
ÅForeshadowing: What is a good specification?

ÅDonôt do bad things
ÅSecurity issues, crashing, etc.
ÅSome failure is inevitable:

How to handle it?

ÅRobustness against
maintenance mistakes
ÅDo ñfixedò bugs sneak back

into the code?



Doing the Right Thing
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ÅWhy donôt we just write a new program X to tell us if 
our software Y is correct?



Doing the Right Thing
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ÅWhy donôt we just write a new program X to tell us if 
our software Y is correct?

ÅThe Halting Problem prevents X from giving the 
right answer every time.
ÅX always give the wrong answer

ÅX cannot always give a right answer

ÅWe can still approximate!
ÅType systems, linters, static analyzers, etc.
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Practical Solution: Testing
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Examples of Testing
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Or testing experiences you may
be familiar with



Testing
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ÅñSoftware testing is an investigation conducted to 
provide stakeholders with information about the quality 
of the software product or service under test.ò

ÅA typical test involves input data and a comparison of 
the output. (More next lecture!)

ÅNote: unless your input domain is finite, testing does 
NOT prove the absence of all bugs.

ÅTesting gives you confidence that your implementation 
adheres to your specification.



Testing in UM EECS Courses (1/3)
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ÅEECS 183 and 482

Å1 main() function == 1 test

ÅFor each test
ÅRun test against correct solution, save output

ÅFor each buggy solution
ÅRun test against buggy solution, diff output with result from 

correct solution

ÅIf outputs differ, a bug is exposed!



Testing in UM EECS Courses (2/3)
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ÅEECS 281

Å1 input file == 1 test

ÅFor each test
ÅPipe input to correct solution, save output

ÅFor each buggy solution
ÅPipe input to buggy solution, diff output with result

from correct solution

ÅIf outputs differ, a bug is exposed!



Testing in UM EECS Courses (3/3)
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ÅEECS 280

Å1 function with assert()s == 1 test

ÅFor each test
ÅRun test against correct solution
ÅThrow out the test if it fails

ÅFor each buggy solution
ÅRun test against buggy solution

ÅIf assertion fails, a bug is exposed!



Exercise: UM EECS Testing
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ÅWith your neighbor, discuss and write down brief 
pros and cons of each testing method
ÅIf notecards are passed around, write your UM email(s)ð

aka your uniqnameðin block letters (e.g., ñbkochuna ò)
ÅIf we canôt read it Ąwe canôt give you credit for it

ÅRecall
Å183/482: 1 main() function == 1 test; output diff
Å281: 1 input file == 1 test; output diff
Å280: 1 function with assert()s == 1 test; assertion failure



Testing: Inputs and Outputs
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ÅFor 183/281/482, students write program inputs, but not 
expected outputs

ÅFor 280, students write program inputs and also 
expected outputs

ÅIn real life, you rarely have an already-correct 
implementation of your program

ÅTesting with random inputs (fuzz testing) can help 
detect ñbad thingsò bugs (segfaults, memory errors, 
crashes, etc.)
ÅBut does not provide full expected outputs
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Testing Concepts
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Testing Concepts
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ÅRegression Testing

ÅUnit Testing

ÅxUnit

ÅTest-Driven Development

ÅIntegration Testing

ÅMocking

wƻǎǎΩǎ ¢ŀȄƻƴƻƳȅ ƻŦ ¢ŜǎǘƛƴƎ

Scientific

Computing

also includes

Å Verification

Å Validation


