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Development Workflow c; CASUS
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Cl Tests

° Review required Show all reviewers

New changes require approval from someone other than the last pusher.
Learn more about pull request reviews.

A 1 pending reviewer v

o No unresolved conversations View
There aren't yet any conversations on this pull request.

Some checks were not successful Hide all checks
1 failing and 3 successful checks

X Build and Deploy Documentation / build (pull_request) Failing after 3m Details
v formatter / formatter (pull_request) Successfulin Tm Details
v a ci/gitlab/gitlab.com — Pipeline passed with warnings on GitLab Details
v a ci/gitlab/gitlab.com/run_integration_tests — Pipeline passed on GitLab Details
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Upstream test
unit-test generate_integration_test run_integration_test verify-unit-test-deps D) QEDhase-jl @ IntegrationTestQED o
> #104B557378

@ unit_tests_nighthy L] @ generate_integration_tests L] (.':) run_integration_tests - @ verify-unit-test-deps_julial.9 ] Parent

> 4 Trigger job () IntegrationTestQEDfields o

i b

Il @ unit_tests_releases 1l 3

b 7 = # (¥} unit_tests_releases: [1.6 5] ’

A _d © = - (el (+) IntegrationTestQEDprocesses %
@ unit_tests_releases: [1.7] 5]
@ unit_tests_releases: [1.8] =
@ unit_tests_releases: [1.9] 5]
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>
s CASUS
C I P I p e I I n e 0’ CENTER FOR ADVANCED

s SYSTEMS UNDERSTANDING

Upstream }iﬂ
unit-test generate_integration_test run_integration_test verify-unit-test-deps @ QEDhase-jl @ IntegrationTestQED o
> #104B557378

@ unit_tests_nighthy L] @ generate_integration_tests L] (.':) run_integration_tests - @ verify-unit-test-deps_julial.9 ] Parent

o : Trigger job () IntegrationTestQEDfields o

i b

Il @ unit_tests_releases 1l 3

b 7 = # (¥} unit_tests_releases: [1.6 5] ’

A _d © = - (el (+) IntegrationTestQEDprocesses %
@ unit_tests_releases: [1.7] 5]
@ unit_tests_releases: [1.8] =

Integration Tests

@ unit_tests_releases: [1.9] 5]

Unit Tests
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Cl Pipeline

Upstream m
unit-test generate_integration_test run_integration_test verify-unit-test-deps (1) QEDbase-]l (¥} IntegrationTestQED o
> #104B557378

@ unit_tests_nighthy L] @ generate_integration_tests L] (.':) run_integration_tests - @ verify-unit-test-deps_julial.9 ] Parent

= = e (+} IntegrationTestQEDfields =

i b

Il @ unit_tests_releases I .

% = i # (¥} unit_tests_releases: [1.6 5] i

%, P O - = (18l (v: IntegrationTestQEDprocesses H
@ unit_tests_releases: [1.7] 5]
A Integration Tests
@ unit_tests_releases: [1.9] o g

Unit Tests

Disclaimer

* Concepts are language independent
* Implementation is Julia specific

* Building up a Cl is not a trivial job
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C I P I pe I I n e (0" CENTER FOR ADVANCED

s SYSTEMS UNDERSTANDING

Upstream }iﬂ
unit-test generate_integration_test run_integration_test verify-unit-test-deps @ QEDhase-jl @ IntegrationTestQED o
> #104B557378
@ unit_tests_nighthy L] @ generate_integration_tests L] (.':) run_integration_tests - @ verify-unit-test-deps_julial.9 ] Parent
. ] |5 (+} IntegrationTestQEDfields [

e Trigger job

i b

[ & unit_tests_releases 28| = ) =

L% / (2 unit_tests_releases: [16] L) (+] IntegrationTestQEDprocesses o
@ unit_tests_releases: [1.7] 5]
(+) unit_tests_releases: [1.8] 5] | t r ti T StS
@ unit_tests_releases: [1.9] 5] g

Unit Tests

Disclaimer Example QEDbase.|l

* Concepts are language independent ¢ 8 different Cl jobs

* Implementation is Julia specific * 200 LoC yaml configuration
* Building up a Cl is not a trivial job e 2 Cl tools (400 LoC + tests)
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Unit Tests (for PkgA)
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\. J

using PkgA

4 )

- < New feature

Simeon Ehrig | CASUS | s.ehrig@hzdr.de | 9



Unit Tests Ny e ronsovince

PkgA/src.jl PkgA/test/runtest.jl

using PkgA
using Test

@testset "PkgA.jl" begin
@test PkgA.foo(4) == 7

end
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: CASVUS
Unit Tests: New Feature (:‘l COTER FOR ADVANCED
PkgA/src.jl PkgA/test/runtest.jl

using PkgA
using Test

@testset "PkgA.jl" begin

@test PkgA.foo(4, 2) == 9

end

-> Testing if the functions of PkgA still working after a code change.
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P o N
. . CASVUS
Dependencies in our Project Co‘l covte ror Ao

* Distinguished between own dependencies and
third party dependencies
* own dependencies are developed by ourselves
* third party dependencies developed by other developers
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Unit Tests Steps
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Integration Tests (for PkgA)
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Integration Tests Y corenorapwnce

PkgB/src.jl PkgB/test/runtest.jl
le PkgB
using PkgA

using PkgB
using Test

@testset "PkgB.jl" begin
@test PkgB.bar()

bar() = PkgA.foo(3)

en [j 2 Ej

- Test if PkgB is still working if we change a function in PkgA.
- The Unit test of PkgB is the integration test of PkgA.
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* Integration tests are executed in the CI pipeline of PkgA
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Upstream }iﬂ
unit-test generate_integration_test run_integration_test verify-unit-test-deps @ QEDhase-jl @ IntegrationTestQED o
> #104B557378

@ unit_tests_nighthy L] @ generate_integration_tests L] (.':) run_integration_tests - @ verify-unit-test-deps_julial.9 ] Parent

o : Trigger job () IntegrationTestQEDfields o

i b

Il @ unit_tests_releases 1l 3

b 7 = # (¥} unit_tests_releases: [1.6 5] ’

A _d © = - (el (+) IntegrationTestQEDprocesses %
@ unit_tests_releases: [1.7] 5]
@ unit_tests_releases: [1.8] =

Integration Tests

@ unit_tests_releases: [1.9] 5]

Unit Tests
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Integration Tests Steps o] corerrorsomce
* Integration tests are executed in the CI pipeline of PkgA

1. Determine which package use PkgA -> e.g. PkgB

2. Generate for each depending package own Cl job

3. Each integration test job clones the dependent package
4. Use pull request version of PkgA as dependency

5. Execute tests of PkgB
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Use the dependency graph of the Project.toml
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QED.jl Graph
Use the dependency graph of the Project.tom|
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QEDfields.jl modified
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Qeb.jl Graph R S

QEDfields.jl modified

Dependent packages:

Visited
* QEDbase.|l
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Qeb.jl Graph R S

QEDfields.jl modified

Dependent packages:

Visited
* QEDbase.|l
* QEDprocesses.|l
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Qeb.jl Graph R S

QEDfields.jl modified

Dependent packages:

Visited
* QEDbase.|l
* QEDprocesses.|l
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QED.jl Graph 1, CASUS

EEEEEEEEEEEEEEEEE

QEDfields.jl modified

Dependent packages:

* QEDProcesses.|l

Visited
* QEDbase.|l

* QEDprocesses.|l
* QEDfields.jl
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QED.jl Graph 1, CASUS

EEEEEEEEEEEEEEEEE

QEDfields.jl modified

Dependent packages:

* QEDProcesses.|l

Visited
* QEDbase.|l

* QEDprocesses.|l
* QEDfields.jl
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QED.jl Graph 1, CASUS

EEEEEEEEEEEEEEEEE

QEDfields.jl modified

Dependent packages:
* QEDProcesses.|l
* QED.jl

Visited
* QEDbase.|l

* QEDprocesses.|l
* QEDfields.jl
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QED.jl Graph 1, CASUS

EEEEEEEEEEEEEEEEE

QEDfields.jl modified

Dependent packages:
* QEDProcesses.|l
* QED.jl

Visited
* QEDbase.|l
* QEDprocesses.|l
* QEDfields.jl
* QEDevents.|l
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QED.jl Graph 1, CASUS

EEEEEEEEEEEEEEEEE

QEDfields.jl modified

Dependent packages:
* QEDProcesses.|l
* QED.jl

Visited
* QEDbase.|l
* QEDprocesses.|l
* QEDfields.jl
* QEDevents.|l
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QED.jl Graph 1, CASUS

EEEEEEEEEEEEEEEEE

QEDfields.jl modified

Dependent packages:
* QEDProcesses.|l
* QED.jl

Visited
* QEDbase.|l
* QEDprocesses.|l
* QEDfields.jl
* QEDevents.|l
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=D
. . CASUS
Integration Test of PkgA failed ( ) Rty
Code Change}[ Pull Request }[ Unit Test v/
PkgA
PkgB

- - Simeon Ehrig | CASUS | s.ehrig@hzdr.de | 31




S
| ' ' ' CASUS
Integration Test of PkgA failed: requires Change in PkgB (' N Gt
Code Ch Pull R t _ / Integration
ode L-hange ull keques Unit Test Test X
PkgA
PkgB

- - Simeon Ehrig | CASUS | s.ehrig@hzdr.de | 32




PN
. ! i CASVUS
Integration Test of PkgA failed: New Code in PkgB (' 3, SASUS
Code Ch Pull R t _ / Integration
ode Lhange ull keques Unit Test Test X
PkgA
PkgB

Code Change Pull Request
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S
Integration Test of PkgA failed: fix Unit Test of PkgB (' y CF\SUS
Code Ch Pull R t _ / Integration
ode L.hange ull keques Unit Test Test X
PkgA
PkgB

Code Change}[ Pull Request H Unit Test X
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S
Integration Test of PkgA failed: fix Unit Test of PkgB (' y CF\SUS
Code Ch Pull R t _ / Integration
ode L.hange ull keques Unit Test Test X
PkgA
PkgB

Set via commit message

Integration

Code Change Pull Request i v
g q Unit Test Test v/
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Integration Test of PkgA failed: fix Integration test of PkgA ySASYS

s SYSTEMS UNDERSTANDING

Code Ch Pull R i . / Integration Integration

ode Change ull Reques Unit Test Toat X e
PkgA Set via commit message
PkgB

Set via commit message

Code Ch Pull R t s Integration
ode Change ull Reques -
9 q Unit Test Tost
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Integration Test of PkgA failed: fix Integration test of PkgA

code Ch Bull R t Y Integration Integration y
ode Change ull Reques ' erge
g q Unit Test Test X Test v/ g

PkgA

PkgB

Set via commit message

Set via commit message

Code Ch Pull R t s Integration
ode Change ull Reques -
9 q Unit Test Tost
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Finish PkgB Pull Request

code Ch Bull R t Y Integration Integration y
ode Change ull Reques ' erge
g q Unit Test Test X Test v/ g

PkgA

PkgB

Set via commit message

Set via commit message

code Ch Bull R t Y Integration Unit Test
ode Change ull Reques i
J b unit Test Test v Depends X
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Finish PkgB Pull Request

code Ch Bull R t Y Integration Integration y
ode Change ull Reques ' erge
g q Unit Test Test X Test v/ g

PkgA

PkgB

Set via commit message

Set via commit message

code Ch Bull R t Y Integration Unit Test
ode Change ull Reques i
J b unit Test Test v Depends X
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code Ch Bull R t Y Integration Integration y
ode Change ull Reques ' erge
g q Unit Test Test X Test v/ g

Set via commit message

code Ch Bull R t Y Integration Unit Test
ode Change eques i
g u qu Unit Test Test v Depends V4
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P N
Finish PkgB Pull Request CycAsSYs
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code Ch Bull R t Y Integration Integration y
ode Change ull Reques ' erge
g q Unit Test Test X Test v/ g

Set via commit message

code Ch Bull R t Y Integration Unit Test \
ode Change eques i erge
g u qu Unit Test Test v Depends v/ g
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Lessons Learned Y s rom o

* Start implementing (automatic) testing as early as possible
* Think about your development workflow

* Develop your Cl pipeline incrementally

* Prepare yourself that your Cl concept has gaps

Update: The algorithm for searching for package dependencies

becomes a separate package:
https://github.com/QED]jl-project/IntegrationTests.jl

Cl example from QEDbase.jl
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https://github.com/QEDjl-project/IntegrationTests.jl

QED Graph Y o ronsovmco

* Avoid duplicated package

* Avoid cycles in the graph

* Restrict search depth

* Handle third party
dependencies
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