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Microsoft today announced Visual Studio 2019, the next version of its IDE with

P f K h integrated Battle Royale mode. Release timing will be shared “in the coming
rO n O C u I l aS months,” with the company simply promising “to deliver Visual Studio 2019
quickly and iteratively.” The news comes days after Microsoft's acquisition of
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One-Slide Summary

AQuality Assurance maintains desired product
properties through process choices.

ATesting 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.

AI\/_Io_cking uses simple replacement functionality to test
difficult, expensive, or unavailable modules or features.

(special thanks to James Perretta for material)
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Outline
A Motivation and Basic Concepts

A A look at some examples of -
testing you might be familiar W|th

A Testing Concepts

A Re%ressmn Testing,
Testing, xUnit

A Test-Driven Development
A Integration Testing

A Mocking

1/24/2024 EECS 481 (W24)i QA & Testing
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Learning Objecti ves: b\
| ecture you should be &

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. (knowledPe/vaIue) explain the belief/hypothesis of test-driven .
devel opment, and why i1ts ngoodo

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

1/24/2024 EECS 481 (W24) i QA & Testing 4
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The Story so fareée

AWe 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

APlanning should be low risk

A Risk comes from uncertainty. Therefore, we measure the world to
combat uncertainty and mitigate risk.

A Good measurement is difficult and requires critical thinking

A But how do we
measure, assess or
assure software quality

1/24/2024 EECS 481 (W24)i QA & Testing
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Official Definition

AQuality 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.

Brenan Keller

A OXfO rd EngIISh 72611/‘ Mﬂ/t{&/{fn, \af @brenankeller
DICtIOHaI’y o A QA engineer walks into a bar.

Orders a beer. Orders 0 beers.
Orders 99999999999 beers.

Error on line 42 .
Orders a lizard. Orders -1 beers.

Orders a ueicbksjdhd.

First real customer walks in
and asks where the bathroom
is. The bar bursts into flames,
killing everyone.

1:21 PM - 30 Nov 18
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Quality Motivation

AExternal (Customer-Facing) Quality
APrograms should fAddo
ASo customers buy them! |

Iﬂor ra

to select ad

Alnternal (Developer-Facing) e

Quality
APrograms should be
readable, maintainable, etc.

1/24/2024 EECS 481 (W24) i QA & Testing
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Internal-Facing Quality

Alf the dominant activity of software englneerlng IS
maintenance é

A Then the internal quality is mostly maintenance!

Looks like you You sure about
made a mistake

AHow do we ensure maintainability?
A Human code review
A Code analysis tools and linters

A Using programming idioms and
design patterns

A Following local coding standards
AMore on this in future lectures!

Early example of code reV|eW/pa|r pro'grammlng
1/24/2024 EECS 481 (W24) i QA & Testing Card Verifier (left) and keypunch (right) 9
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External-Facing Quality

AWhat does fiDo The Ri ght

ABehave according to a specification
A Foreshadowing: What is a good specification?

ADonodt do bad _.Bmmmm.w

R K
A Security issues, crashing, etc. - T you'll never forget -

A Some failure is inevitable: | B A ”
How to handle it? 4 KOW&hW

ARobustness against g e
maintenance mistakes = )

ADo fAfixedo
Into the code?

1/24/2024 EECS 481 (W24)i QA & Testing
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Doing the Right Thing

AWhy dondot we just write
our software Y IS correct?

Pranay Pathole

Carla Notarobot #@ & @PPathole

58 @CarlaNotarobot

Programming is like a “choose your
own adventure game” except every
path leads you to a StackOverflow
question from 2013 describing the
answers? same bug, with no answer.

Boss: Where did you get this code?
Me: Stack Overflow
Boss: From the questions or the

1/24/2024 EECS 481 (W24)i QA & Testing
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Doing the Right Thing

AWhy dondot we just write
our software Y IS correct?

AThe Halting Problem prevents X from giving the

right answer every time.

AxXalways-give-the-wreng-ahswer

AX cannot always give a right answer

AWe can still approximate!
AType systems, linters, static analyzers, etc.

1/24/2024 EECS 481 (W24)i QA & Testing
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Practical Solution: Testing

1/24/2024 EECS 481 (W24)i QA & Testing
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Examples of Testing

Or testing experiences you may
be familiar with

1/24/2024
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Testing

AfSoftware testing is an investigation conducted to
provide stakeholders with information about the quality
of the software product or

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

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

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

1/24/2024 EECS 481 (W24)i QA & Testing
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Testing in UM EECS Courses (1/3)

AEECS 183 and 482
A1 main() function == 1 test

AFor each test
ARun test against correct solution, save output

AFor each buggy solution

A Run test against buggy solution, diff output with result from
correct solution

A If outputs differ, a bug is exposed!

1/24/2024 EECS 481 (W24)i QA & Testing
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Testing in UM EECS Courses (2/3)

AEECS 281
Al input file == 1 test

AFor each test
APipe input to correct solution, save output

AFor each buggy solution

A Pipe input to buggy solution, diff output with result
from correct solution

A If outputs differ, a bug is exposed!

1/24/2024 EECS 481 (W24)i QA & Testing
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Testing in UM EECS Courses (3/3)

AEECS 280
A1 function with assert()s == 1 test

AFor each test
ARun test against correct solution
A Throw out the test if it fails

AFor each buggy solution
A Run test against buggy solution
A If assertion fails, a bug is exposed!

1/24/2024 EECS 481 (W24)i QA & Testing
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Exercise: UM EECS Testing

AWith your neighbor, discuss and write down brief
pros and cons of each testing method

Alf notecards are passed around, write your UM email(s)d
akayourunignamedo i n Dbl oc k | b&kdachumaros)

Alf we caMwe ceadtigive you cre

ARecall
A183/482: 1 main() function == 1 test; output diff
A281: 1 input file == 1 test; output diff
A280: 1 function with assert()s == 1 test; assertion failure

1/24/2024 EECS 481 (W24)i QA & Testing
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Testing: Inputs and Outputs

AFor 183/281/482, students write program inputs, but not
expected outputs

AFor 280, students write program inputs and also
expected outputs

Aln real life, you rarely have an already-correct
Implementation of your program

ATesting with random inputs (fuzz testing) can help
detect nbad seghaults gnemory drrarsg, S
crashes, etc.)

A But does not provide full expected outputs

1/24/2024 EECS 481 (W24)i QA & Testing
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Testing Concepts

1/24/2024
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| W Language

Why EngllSh IS

so hard

\W\ Marlene Davis

YOU think English
is easy? Check out
the following.

1. The bandage
was wound around
the wound. »

2. The farm was cultivated to produce
produce.

2. The dump was so full that the
workers had to refuse more refuse.

We must polish the Polish furniture
shown at the store.

He could lead if he would get the
lead out.

&. The soldier decided to desert his
tasty dessert in the desert.

7. Since there is no time like the pres-
ent, he thought it was time to present the
present to his girlfriend.

8. A bass was painted on the head of
the bass drum,

9. When shot at, the d
o ove dove into

10. | did not objec|
which he showed r:ue.t i o

to learn

11. The insurance was invalid for the
invalid in his hospital bed.

12. There was a row among the
oarsmen about who would row.

13. They were too close to the door
to close it.

14. The buck does funny things when
the does (females) are present.

15. A seamstress and a sewer fell
down into a sewer line.

16. To help with planting, the farmer
taught his sow to sow.

17. The wind was too strong to wind
the sail around the mast.

18. Upon seeing the tear in her
painting she shed a tear.

19. 1 had to subject the subject (03
series of tests.

20. How can | intimate this to my
most intimate friend?

Heteronyms
These are brilliant. Homony™
or homographs are words of like
spelling, but with more than 07
meaning and sound. oy
When pronounced differe?™
they are known as heteronyms:

21
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Testing Concepts
ARegression Testing
AUnit Testing

AxUnit

Scientific
Cq i

ATest-Driven Development| =
Alntegration Testing

A
AMocking
[
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