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Bi-Plane
Frontal X-Ray | configuration
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configuration
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Image Generation
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ssighment
specify readable unit-level tests

at a higher abstraction level
than current keyword-based scripts

to minimize synchronization
test specification versus test implementation

« Identify needs testers, developers
e Own DSL for testing vs. existing tools
e Choose best option for pilot,

¥ “ then implement solution



Solution: Gherkin + SpecFlow

Gherkin :
e extendable DSL Given precondition
» natural language test specification = When trigger
: e i Then expected outcome
e behavior specification by example

2
SpecFlow: Specﬂcw
* Cucumber-family tool Cucumber for |
e write test specs in Gherkin
e generate test code
e integrated in IDE
e NOT a test framework

le|suedj

4

testRunner.Given("precondition
testRunner.When("trigger", ((str
testRunner.Then("expected outco
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Business case

Extra review/maintenance

Write test framework

Write test code

Write test cases

Test spec generator

Write scenarios test spec

Gherkin/SpecFlow

CppUnit

Traditional
(cpp)

Unit Spec.

v

Unit Design

v

Product. Code

v

Test code

v

Unit Test Spec.

v

Unit Test Exec.

v

Unit Test Report

New

(Gherkin/SpecFlow)

Unit Spec.

/\

Unit Design

Test Scenarios

v

Product. Code

v

\ 4

Test Primitives

—p

Unit Test Exec.

v

Unit Test Spec.

v

Unit Test Report

Yearly savings maintenance costs:

| s0% | 50% |

CppUnit: 25% of code size
Gherkin: 12.5% for test primitives

j 50% |

] 50% |

50% |

2015 2016
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Pilot

Goal: technical feasibility g
Time: 1 month )
Content: implement test cases for 1 feature

Outcome:
 smooth tooling integration
e test infrastructure
e executable test spec completely written by tester
e running tests in virtual environment
e answers to technical questions
e decision: use this approach for all unit tests



Test setup 1: virtual machine (Developer PC)

(_]

]
Developer/continuous integration PC Execution environment:
virtual machine
P
specflow M
Cucumber for NET
|
Step definition u
(unit under test)
Test primitives Inter-proce
{'E#} Communicat
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Test setup 2: Actual target hardware

Developer/continuous integration PC Execution environment:
real hardware setup
~ M
Cucurmber for MET

Step definition u

(unit under test)

Test primitives Inter-proce
{l:#:l Communicat
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Example: Feature File

Feature: Basic Fluoroscopy
Scenario Outline: Start and stop radiation using fluoroscopy, basic flow

Given Channel "<ChannelType>" 1is supported by the configuration |
When user presses the fluo pedal for the "<ChannelType>" channel
Then all devices are prepared for "fluoroscopy" on channel "<ChannelType>"
And the Xray-on indicator is "active" for "<ChannelType>" channel

When user releases the fluo pedal for the "<ChannelType>" channel
Then all devices are unprepared for "fluoroscopy" on channel "<ChannelType>"
And the Xray-on indicator is "inactive" for "<ChannelType>" channel

Examples: will execute for the monoplane and biplane configurations
| ChannelType |
| frontal |
Examples: will execute for the biplane configuration only
| ChannelType |
| lateral |
| biplane |

:
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Results

‘ _ z . W . aézt rfC{{C“Mber makes t t
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 Reality vs. initial ideas " ONRED. It make.
* Benefits oral of yg »
— Cooperation Vic Henderiky

— Automation level
— One test spec for multiple configurations/exec env.
— Reduced maintenance effort
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Future vision

* Requirements validation earlier (in study)
e Test case generation from model (in study)
* Integrate Model Driven SE + Model Based Testing

Engineering domain Testing domain

Common grammar

Design model Test model

& (Gherkin)
(Generated) (Generated)
production code test scripts

Implementation
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Conclusions

Efficiency increased

Lower initial and maintenance costs

Testers and developers work in parallel

Faster test scenarios (natural language)
Specification by example (using tables)
Generation of Unit Test Spec (keeping in sync)

YE®S

Testability increased

Tester in driver seat (reducing developer bias)
Also embraced by developers (‘TDD’)
Reproducibility (using SpecFlow)

e Stubs and debugging facilities

e Running on development & target system
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Questions & Answers
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