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1. System.out.printin(,,Hello World!!");
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System.out.printin(,Hello World!!");

* Jan Koszela

» Eclipse Poland Limited at
Wroctaw

* Java Developer / Analyst

4.5 y. of comm. exp. based
on Java web stack,

« automotive, e-commerce

* linkedin.com/in/jan-
koszela-6bb38583
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1.
2. Software testing pyramid



Software testing Pyramid




Software testing Pyramid

E2E Tests
(Ul Testing)

Integration Tests

Unit Tests




Software testing Pyramid

E2E Tests

(Ul Testing)

Integration Tests

mockite Unit Tests pssor)




Software testing Pyramid

Unit Tests




Software testing Pyramid

Jbehave, .E

@ Serenity eeo

cucumber

@ Prqtt anto.rj_; E2E Tests

(Ul Testing)

TTTTTTT P

Integration Tests

Unit Tests




Software testing Pyram\d
P A @

E2E Tests
(Ul Testing)

Integration Tests

Unit Tests




Software testmg Pyramid

_4:‘}j. A
Jbehave,
cucumber

@ Protractor

POSTMAN

mockite Unit Tests

AssertJ
Fluent assertions for java
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1.
2.
3. Integration tests



INntegration tests
UNIT TESTS PASSING

unit tests passing - no
integration tests



INntegration tests

E2E Tests

(Ul Testing)

@ @iﬁﬂsg Integration Tests g
POSTMAN

Unit Tests

g




INntegration tests

WhEETahCuE ice cheam




INntegration tests

Automated
GUI Tests

Integration
Tests

Software Testing
lce-Cream Cone
Anti-Pattern




INntegration tests

Manual Session

Based Testing

|deal Software
Testing Pyramid
Automated

GUI Tests

Automated
GUI Tests Automated API Tests

Integration Automated Integration Tests
U @00 Ak bbb bbby
Automated Component Tests

Software Testing
lce-Cream Cone
Anti-Pattern Automated Unit Tests



Is the inverted test pyramid
really anti-pattern?



ANSwer
WHAT IELTOLD)YOU

wll DEF[NI]ST\

¥
neratorsnen




1.
2.
3.
4. lce-cream cone , pattern” cases




EE e a0 o o e




EE e a0 o o e

You are working with
legacy code

EFFECTIVELY
WITH

LEGACY CODE

Michael L. Feathers

LEGACY (ODE
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You have an integration
to a specialized physical
device



https://www.paypal.com/us/webapps/mpp/credit-card-reader-how-to/chip-card-reader

B B e g 0 = Bo o

You have an integration
to a third party API



https://blog.restcase.com/internal-vs-external-apis/

Question 2

HOW 10
EatAn
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Alternative solution

Enterprise
Application

Wearable Device
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E2E Tests

(Ul Testing)

Integration Tests

Unit Tests
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E2E Tests

(Ul Testing)

/ ntegration Tests\

Unit Tests
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. Diamond test




“Diamond test

.—.,.-r“. ‘
34..." & .Hn

Shine bright
ldce/a/ diovmond




Diamond test
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PDiamond test

e Benefits:

- We have confidence that the code does what it should

- Immediate stacktrace feedback thanks to fast-fail
convention

- Realistic inputs, expected outputs, we don’t care about
code, because it does what it should

- Easier maintenance



PDiamond test

* Don't hesitate to adjust the project to your
architecture needs

» Best case of the pyramid usage, is use it as a
guide

* In real-world projects more accurately is to use
sometimes what we called the DIAMOND TEST

* Integration tests as the major part diamond test
are still reasonable and relevant for test models



Diamond test

You have an integration
to a third party API

.
v
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. API first approach
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What are the benefits of
an API-First Approach?



Advocate API First Design

m. Hﬂ-o - Hﬂ-e

Team - Teams

Code first design APl first design



How we are able to defend our microservice
from external API?



ANnswer

Try defensive programming (H*@' DF DEFENSIVE




JDBC == DbC

s
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Connectivity

 DbC -> Design by
Contract
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. Design by Contract




Design by Contract
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DESIGN BY CONTRACT LEADS TO BEHAVIOR PRESERVATION. BEHAVIOR PRESERVATION LEADS TO LESS CRAPY SOFTWARE.



esign by Coalract
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esign by Coalract

Preconditions




esign by Coalract

Preconditions




esign by Coalract

Preconditions




esign by Coalract

Postconditions: E2E

Test Results: All Tests

58 test scenarios (including 30 rows of test data) | &

A Summary @ Test Results

Scenario Results (including rows of test data) Automated

@ Passing 56 97%

=) Pending 0

© Ignored 2 3%
Skipped 0

X Unsuccessful

© Failed 0
A Broken 0
& Compromised 0

Total 58



esign by Coalract

Postconditions: Integration tests :)

Run GameEngineControllerTest 8- L
P @ = l? ‘L=-, E # II o All 2 tests passed - 15 124ms

v & GameEngineControllerTest (guru.zpr | "C:\Program Files\Java\jdkl.8. 0_40\bin\java" ... e

& should_allow_to_play_when_scor 15 104ms| 07:56:26.873 [main] DEBUG org.springframework.test.context.junitd.SpringJUnitdClassRunner - SpringJuU

@ @ should_not_allow_to_play_when_sco 20ms 07:56:26.888 [mAain] DEBUG org.springframewnrk.test.context.BootstraplUtils - Instantiating Cachelware
07:56:26.929 [main] DEBUG org.springframswork.test.context.BootstrapUtila - Instantiating BootatrapC Eﬂ

07:56:27.054 [main] DEBUG org.springframework.test.context.BootatrapUtils - Instantiating TestContex

07:56:27.122 [main] INFO org.apringframework.boot.test,context.SpringBootTestContaxtBootacrapper - N
07:56:227.127 [main] DEBUG org.springframework.test.context.support.AbstractContextLoader - Did not d =

07:56:27.128 [main] DEBUG org.springframework.test.context.support.AbatractContextloader - Did not d

| 07:56:27.12% [main] INFO org.springframework.test.context.support.Abstractlontextloader - Could not
. l 5 : : g z
o |_T5ISP b3 _I |.EI.13L'I [main] INFO nrg.spru.ugffmnrk: r.n::!r..n:nm'.e:r.'l:..!up-purt.hl-:.nnf.ntinne??flgt??textfnadtrT_TrJ..'La

@ Statistic [ O Messages  [B Terminal | > &Run ¥ 5: Debug

% & TODO @) Event Log




esign by Coalract

Postconditions: Unit Tests

UNIT TEST?

Run IntFieldCacheTest

%

© Al Tests Passs
a 5315 Fassec

s1alodd uasela

7 tests passed

Al

Populatin with 8 people.
Populatin Wit people.
Populatin with 2 people.
Populatin with 20 people.
Populatin with 100 people.

exit code 255

abegasony :$:

IT GOMPILED: PASS




Integration tests:

* Not only important from the Diamond Test POV,
but also for Pyramid or Ice-cream cone models

» Potentially more effective compared to unit tests,
because we operate on real data. The more data
we have, the more resistant application we have

got

* Potentially are slower compared to unit tests, but
we could improve it, by using in-memory data
(quasi integration)




Take aways:

» Software test pyramid is a guide for preference
depends on software architecture and client
needs. It is not a panacea for everything

* |ce-cream cone anti-pattern still may apply to real
use case mostly for legacy code at monolith
architecture

e Diamond test model is well suited for
microservice-based architecture in real world
projects




Take aways:

* Building applications based on API-first strategy
allows organizations to develop and maintained
efficiently for all devices, platforms a operations
systems

» To reduce a risk of failure from integration with third
party APl try defensive programming

* Contract programming should be used in key areas of
our application, like inputs, on which data we depend

 It's worth writing integration tests because they are
based on real data




Source of knowledge

*https://sqa.stackexchange.com/questions/37623/is-inverted-test-pyramid-re
ally-anti-pattern

*https://leeorengel.com/software-testing-best-practices/
*https://blog.restcase.com/internal-vs-external-apis/
*https://labs.spotify.com/2018/01/11/testing-of-microservices/

*https://www.slideshare.net/Applitools/visual-regression-testing-at-the-speed-
of-unit-testing-by-qil-tayar

*https://swagger.io/resources/articles/adopting-an-api-first-approach/

-h’/ctps://luisespinal.wordpress.com/2012/11/19/design-by-contract-by-exampl
e



https://sqa.stackexchange.com/questions/37623/is-inverted-test-pyramid-really-anti-pattern
https://sqa.stackexchange.com/questions/37623/is-inverted-test-pyramid-really-anti-pattern
https://leeorengel.com/software-testing-best-practices/
https://labs.spotify.com/2018/01/11/testing-of-microservices/
https://www.slideshare.net/Applitools/visual-regression-testing-at-the-speed-of-unit-testing-by-gil-tayar
https://www.slideshare.net/Applitools/visual-regression-testing-at-the-speed-of-unit-testing-by-gil-tayar
https://swagger.io/resources/articles/adopting-an-api-first-approach/
https://luisespinal.wordpress.com/2012/11/19/design-by-contract-by-example/
https://luisespinal.wordpress.com/2012/11/19/design-by-contract-by-example/

Questions?




Feedback

B Google Forms  http://bit.do/piramidy i diamenty




Contact
'i https://www.facebook.com/jan.koszela

y https://www.twitter.com/jan_koszela

M jan.koszela@gmail.com
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