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Gradiant, ICT technology centre in Spain

Since 2008, focused on technological development and knowledge
transfer to industry

12
+ 1 OO g european projects

professionals

5,2M€ 54%  46%

revenue in 2017
contracted companies competitive public funding
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Our model

Focused on industry goals
Same language, flexibility, competitiveness, profitability
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Focus on...

Connectivity

* Communication Subsystems

/ Intelligence

* loT (Internet of Things) « Data Analytics and Big Data

* Integrated and Onboard Systems + Intelligent video Analysis

* Networks « Learning Analytics and Adaptive

» Wireless Communications Learning

e Bioinformatics

Biometric Systems

Security

* Multimedia Security
* Cloud Security
* Privacy by Design

+ Privacy Protection Systems , b
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Focus on...

Connectivity

Security

/ Intelligence
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eLearning@Gradiant:

Team consists of 13 members
International projection
Working with several publishers
Learning Analytics & Talent
Management

Adaptive Learning & Adaptive
Instruction

e Gamification & Intelligent
Tutoring
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https://www.youtube.com/watch?v=jOV6apJ26Fg
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Software development

e Academy contributes with new findings to society.

e Company develops a product

Time
== @
Money

@ Multidisciplinary Team working together
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Software development. Good practices

Pair Programming
Refactoring

Code Reviews
Continuous integration

Test Driven Development

—_

Extreme Programming

& Bugs, money, time
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Software Testing

—————————————————————————————————————————————————————————

Objectives

e Attempt to execute a program or app with the intent of
finding software bugs

e Provide objective, independent information about the
quality of software and risk of its failure to users.

—————————————————————————————————————————————————————————
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Levels of Testing

1. Unit Tests

2. Integration Tests

3. System Tests
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When should one do software testing?

1. Test Driven Development (TDD)

THEN

TESTS p |IMPLEMENTATION

2. Test After Development (TAD)

THEN
IMPLEMENTATION

>

TESTS
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Using Unit Tests. Tools and examples

Workflow

Write a function

Load it

Experiment with it in the
console to see if it works

4. Repeat

NN —

e Recommend testthat package
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Using Unit Tests. testthat package

- COPLEXEC YRORMIEN"D 1 hypotenuse <- function(x, y)
3 test_that( 2~ {

:. {Hypotenuse, with inputs x=3 and y = 4, returns 5", 3 sqrt(x**Z + y**Z)

6 expected <- 5 4 }

7 actual <- hypotenuse(3, 4) 5

8 expect_equal (actual, expected)

9 }

10 )

11

Tests are organised hierarchically: expectations are grouped into
tests which are organised in files

Ideally, tests should be written once and run many times.
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Using Unit Tests. Tools

© | hypotenuse.R @  test-hypotenuse.R

\/'

context("hypotenuse output")

test_that(
"Hypotenuse, with inputs x=3 and y = 4, returns 5",

expected <- 5
actual <- hypotenuse(3, 4)
expect_equal(actual, expected)
}
)

test_that(
"Hypotenuse, with inputs x= 5 and y = 12, returns 13",
expected <- 13
actual <- hypotenuse(5, 12)
expect_equal(actual, expected)

www.gradiant.org



Using Unit Tests. testthat package

S | Context
| hypotenuse output

= Results
OK: 1
Failed: @
Warnings: @
Skipped: 0
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Using Unit Tests. Different expectations

expect_true, expect_false, expect_null: for common return types
expect_length: the length of a vector

expect_gt, expect_It: for numeric inequalities

expect_named: for the names of variables

expect_type, expect_is: for the type/class of variables
expect_error, expect_warning, expect_message: for testing
feedback

vvvvvv‘
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Using Unit Tests. Different expectations

|
1 context("hypotenuse" .
: ("hypotenuse") 1 hypotenuse <- function(x, y)
3 test_that( 2~ {
4 "Hypotenuse, with inputs x=3 and y = 4, returns 5",
5. ¢ 3 sqrt(x**2 + y**2)
6 expected <- 5 4 }
7 actual <- hypotenuse(3, 4) 5
8 expect_equal (actual, expected)
9 }
0 )
11
12  test_that(
13 "hypotenuse with no inputs, throws an error",
14+ {
15 expect_error(hypotenuse(), 'el argumento "x" esta ausente, sin valor por omisidén')
16 }
178 )

an
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Using Unit Tests. Organising tests using contexts

|
e 1 hypotenuse <- function(x, y)
3 test_that( 2~ {

" n wi in = = r &

g. {Hypote use, with inputs x=3 and y = 4, returns 5", 3 sqr't(x**Z + y**Z)
6 expected <- 5 4 }
7 actual <- hypotenuse(3, 4) 5
8 expect_equal (actual, expected)
9 }
0 )
11
12  test_that(
13 "hypotenuse with no inputs, throws an error",
14+ {
15 expect_error(hypotenuse(), 'el argumento "x" esta ausente, sin valor por omisidén')
16 }
170 )

an
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Using Unit Tests. Running test
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Using Unit Tests. Running test

KFWS | Context

3 | hypotenuse output

3 | hypotenuse input

2 | hypotenuse checking small values

1 | hypotenuse comparison for identical and equal expectation

= Results

Duration: 0.1 s

0K: 9
Failed: @
Warnings: 0
Skipped: @
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Using Unit Tests. Integrating test into a package

.~ testthat (VI 2 Q: test-clustcurv_surv.R &
* testthat.R (V) “ test-kgroups_surv.R ©
“ test-utils.R o

. man

B R

.| tests

R clustcurv.Rproj
DESCRIPTION

B LICENSE
NAMESPACE
README.md

vV v Vv

Q0000000
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Using Unit Tests. Integrating test into a package
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Using Unit Tests. Integrating test into a package

Environment History Connections Build Git
7 Install and Restart = [/] Check {3k More ~

==> devtools::test()

Loading clustcury e Running all test into the

Loading required package: testthat

Testing clustcurv
VTOKEWS I Context package
10 | clustcurv_survChecking 1 cluster...
Checking 2 clusters...
Finally, there are 2 clusters. 1 1
vi 1 | clustcurv_surv [12.3 s] g Contlnuous |nteg ratlon
wrE o Wietgmpt A ServicesTravisCl,Jenkins
1 1
= Results

Duration: 12.6 s

OK: 3
Failed: 0
Warnings: 0
Skipped: 0

Warning message:
package ‘testthat’ was built under R version 3.4.4
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Using Unit Tests. Integrating test into a package

Environment History Connections Build Git

/| Install and Restart =[] Check ‘J} More ~

==> devtools::check()

Ensuring DESCRIPTION

Updating clustcury documantation Dependencies declared iN

e o e ———— DESCRIPTION and NAMESPACE

C GS: -Wall -pedantic . .

BUTLAinD CLREGUTY —rorrcccererene oo eenrco e Functions are correctly described

'/lemry/Framewor‘ks/R.Framewf;rk/Resour@s/bm/R' --no-site-file --no-environ \ .

--no-save --no-restore --quiet CMD build \ A” necessa ry fl |eS a re present

Running all examples

Running all the test

'/Users/nora/Dropbox/github/clustcurv' --no-resave-data --no-manual

checking for file /Users/nora/Dropbox/github/clustcurv/DESCRIPTION’ ... OK
preparing ‘clustcurv’:

checking DESCRIPTION meta-information ... OK

checking for LF line-endings in source and make files

checking for empty or unneeded directories

building ‘clustcurv_0.1.0.tar.gz’

LR O

Setting enV Vars = - oo oo oo

_R_CHECK_CRAN_INCOMING_ : FALSE

_R_CHECK_FORCE_SUGGESTS_: FALSE

Checking ClUSECUPY === m oo e e e e

'/Library/Frameworks/R.framework/Resources/bin/R' --no-site-file --no-environ \
--no-save --no-restore --quiet CMD check \
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Using Unit Tests. Tools

> library (testthat)
> library (RUnit)

> library(shinytests)

library (covr)

library (usethis)
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