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Ml Elements of a Test Architecture

Manufacturing Execution System (MES)

I Systems Management | Test Management | Data Management | Real-Time Dashboards | Operations Modeling

I Test Ul I Sequence Editor I Data Connectivity and Publishing I
I Test Architecture/Sequence
Test St Debug Ul aaen death
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i DUT Control DUT Handler
Abstraction Layers LI S Al a i
I I Instrument Drivers/Configuration Tools
Dynamic Signal Analyzer Multifunction DAQ Digital IO
FPGA Based IO WaveformGenerator RF Instruments
Programmable DC Pow er Supply Electronic Load Instrument Control and Synchronization
ack: Test Station Connector/
Nplgg?arngﬁé Display Ngﬁ%%n Computer/ Fixture Mass DUT Handler
afety Hardw ar Interconnect
DUT
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nl Why Continuous Integration?
Bug lifecycle

Where do things go wrong?

* Waiting a long time between code checks

* Don't runthe checks thoroughly every time

* Don't bother to write good tests

* Don'tlook through the test/analysis results to see what broke
* Humans havea limited attention span

* Repetitive testing is boring and usually skipped by humans

Introduced Detected Fixed

Weeks or Months Days or weeks
OPEN

ni.com

INTERNAL - NI CONFIDENTIAL



 Bug lifecycle — After CI

Introduced Detected Fixed

Minutes or Hours Minutes or Hours




M Traditional Waterfall Development
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M Continuous Integration Continuous Deployment (ieaizeq)
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I What is a Pipeline?

art

| When triggered, an orchestrator (build automation server) will execute
a staged set of actions (the pipeline) on your target source code and
publish the results back to the orchestrator.

orin p:

any way, in whole

| This set of actions is user defined and the tasks to be executed can be
tailored for each branch of each project or project phase that wishes
to use a pipeline.

nsent of THALES - © 2023 THALES. All rights reserved.

| The ability to frigger automatic execution of these tasks on detection
of a SW change makes pipelines perfect for Cl tasks. Carrying out
static analysis, Unit testing, build checks and even testing out different
configurations with a HIL setup on every change made.

Get source Run stafic : . . :
code Run unit tests Publish artifacts

| THALES
IE Thales / Template: 87211168-DOC-GRP-EN-006 OPEN BUIH%?EMKEUET\]WE(S?\&?BEWFAL
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I Tools & Process Overview

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part
ordisclosed fo a third party without the prior written consent of THALES - © 2023 THALES. All rights reserved.
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appropriate.

Bithucket

Establish the sub-repositary
from the template area and
manage by selecting a
branching strategy and
monitoring pull request /
peer review as required.
Configure Jenkinsfile as

TDEMs

Establish Jenkins parameters for the sub-
repository, assign or create a slave
machine as necessary be that physical or a
WM in the Build & Cl Area.

Establish the JIRA Kanban / Sprint area for
the project/LRUfrepositery. Create as
many of the tickets as possible down to an

atamic level.

JIRA Tickets are created for
saftware, linked to a Sub-
Repo and Branch

Tast UK SCR

JIRA Ticket
assignment &
update process

Creates 2 JIRA Tickst on
build failure stating to
address quality, build o

execution Issues

N Test UK SCR
TESTUKSCR llenkins Scans the top level repository and sub-repositories for any commited changes that have been pushed mJ./
It can alsa commit data back to the repository from the slave machine, such as build results and run info (useful for
vvQ)
‘ Build & C1 Area
| | I | l | (if using Vhts)
— Slave Agent 1 Slave Agant 2 Slave Agent 3 Slave Agent X
Sub-Repo 1 Sub-Rs 2 Sub-R 3 Sub-Re X
uhepo ubiepa WShepo ulRepo (VM / Test PC / Dev PC etc) (VM / Test PC / Dev PC ete) (VM / Test PC / Dev PC etc) (WM / Tast PC/ Dav PC etc)
Nate: Not every sub-repository needs a Slave Machine or VM. VMs are useful in that they can be configured to be a desired windows 05
Git & Bitbucket build (e.g. Windows 10, Thales ONET policies applied) and can then be further tailored with anything specific and added as a snapshot
Pull/Push | (e.g. with Jenkins Slave Node established, OneTest Installed etc). This allows you / Jenkins to create a buikd and test it, before reverting to
D T a blank set-up for the next build at the click of a button, only needing to carry aut install of your desired default environment once.
Process (Blue] | T |
Branch | | Branch | | Branch Branch | | Branch | | Branch Branch | [ Branch | [ Branch Branch | | Branch | | Branch | Peer Review Process (purple) prior to
¥ ¥ z x ¥ 1 x ¥ z X v z Branch marge — Check Jenkins Pipeline
| L s passing and stable.

4

L

Engineers working an their
individual development

machines

Thales /Template: 87211168-DOC-GRP-EN-006
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I Test SW Framework - Source Control (Bitbucket & Git)

W Bitbucket projecis

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part

ordisclosed to a third party without the prior written consent of THALES

| Thisis our SW project area. All repositories are kept here, including

- ©2023 THALES. All rights reserved.
|

l14

n Lilly Pipe

n Callum Eggleden
n Callum Eggleden
n Callum Eggleden
n Callum Eggleden
n Lilly Pipe

n Callum Eggleden
n Callum Eggleden

n Callum Eggleden

4106d££9508

£795cE2b462

1£8858c8b10

b28cdcbddel

bl236eca293

G6abafe0llfa

b8Bdblefd2l

8aad553efec

8£333bBclze

Thales / Template: 87211168-DOC-GRP-EN-006

common deparimental code and project specific code.

Git based system, develop locally and store remotely — each
commitis tracked and can be rolled back to when required.

Each repository can have different levels of user access — useful for
confrolling security for those who have/haven’t signed project SALs.

Multiple Engineers can work on the same code at once using
Branches. If SW is desighed and managed properly (JIRA), merge
conflicts can be minimized.

Merge pull request #39 in TOPSIS-X/systems-ivvg from feature/TOPSISX-6386 to develop * commit
TOPSISX-6386 Resolve Conflicts

TOPSISX-6386 Fixing CCP VI to work with CCP Type Enum

TOPSISX-6386 Resolving Merge Conflicts

Merge pull request #38 in TOPSIS-X/systems-ivvg from feature/TOPSISX-6336 to develop * commit
TOPSISX-6386 Calling correct Type Defs

TOPSISX-6336 Updated Tiger CCP Status FGV and added a new utility to find uncalled Vis within th
TOPSISX-6386 trial VI

TOPSISX-6336 Tiger Typedefs updated to be of correct type in order to work with CCP general VI

OPEN

Q

Name

Repositories

[ Analysis_Files

Test UK

ACTIONS

—} Create repository
by Import repository
NAVIGATION

[2] Repositories

[ Jenkins Shared Scripts

@ MMS_FLIRT

B OneTest3.03

@ SIX_RCP_Gen_Libs

@ Template_Project

B Testing Area

Iy Branches dashboard

T4 Pull requests

{3} Project settings

All Branches Graph

[Al: ] master bugfix/*

master I

develop It

Author

n Callum Eggleden
n Callum Eggleden
n Callum Eggleden
n Callum Eggleden
n Callum Eggleden
n Callum Eggleden

n Callum Eggleden

THALES
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[ feature/* hotfix/*
Commit Message
Béb42cBaSec  Merge pu
OfEbbagaBla renamed
50c077114a8  Adding a
62534afBe2b  Updating
d2cB3edBbeb  Updating
354583facda Updating
52a%b165970  Reworkin
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Test SW Framework - SW Management (JIRA & Bitbucket)

This is our Project Managementareain JIRA.

Example_Project

Kanban board

Create Kanban boards/ sprints to show the status of
fickets for individual projects, using a naming convention
fo filter.

TODO 10
¥ Example 3 issues

TESTUKSCR-34

Create ticket detail with data from project requirements Moy Tesing a2

Example

(HW & SW) and internal SW design documentation. a-

TESTUKSCR-32
Madify Testing Area

Create Bitbucket Branches from Tickets to manage SW o

Development. 1o
E [Test UK Source Code Repository] / TESTUKSCR-34
Modify Testing Area 2
#Edit  QComment  Assign Llogwork More v Update Progress  Create Lower Leval Task  Start Work  Refine  Waiting - External < Export v
~ Details v People
Type: [ stery Status: (EZXT) (View Workflow) Assignee: ) Unassigned
Priority: — Normal Resolution: Unresolved Assign to me
Sacurity Level: private (CHARM) Reporter: @ Callum Eggleden
Labels: None
Votes: 0
Team Name: Bxample Sprint Team Watchers: @ stop watching this issue
Epic Link: Example
Sprint: Capability Drop 1
" i Ve v BigPicture - Skills
RAG Status: Not Assessed

The issue hias not been synced to the scope of any Box yet of you need

Information: « Info:1 (Details] ;
¢ ) additional permissions to accessit.

~ Description

Please modify the text file in the template area for illustration purposes,

~ Attachments

D Drop files to attach, or browse.

| 15 Thales /Template: 87211168-DOC-GRP-EN-006 OPEN

QUICK FILTERS: ~ Only My Issues  Recently Updated

IN PROGRESS 0

REVIEW / ON HOLD 0

Create branch for TESTUKSCR-34

Repository | [EJ Test UK/ Template_Project v~

Branch type

q e

Branch name

B

Feature v
Learn about branch types

39 master v

feature/ TESTUKSCR-34-modify-testing-area-2

89 master

89 feature/TESTURSCR-34-modify-testing-area-2

Create branch [NeEhte)

THALES
S ERNAL RV SRB AL



This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole or in part
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Test SW Framework - Jenkins

- © 2023 THALES. All rights reserved.

7

Jenkins is a Build Automation Server. Thisinstance of
it is the project area for Test UK at Thales.

It is linked to our Test UK project in Bitbucket & scans
all repositories in there for a “Jenkinsfile” — A text file
with this exact name & no extension.

This Jenkinsfile is set up by the user and defines our
Cl Pipeline for that instance/branch of the project.

Any repositories with a Jenkinsfile are presented in
the project view. Clicking the repository will open up
Jenkins view of it and present all acfive branches.

A slave agentis set up by Jenkins and created on
the target machine, usually a VM or test machine
connected to hardware.

Results dashboard detailing a history of each
pipeline execution and changesin quality, errors etc.

Thales / Template: 87211168-DOC-GRP-EN-006

# Jenkins

Jenkins Test UK

2w
), Status

#. Configure

@ Scan Organization Folder Now
. Scan Organization Folder Log
Crganization Folder Events
@ Delete Crganization Folder
& People

"= Build History

), Project Relationship

Stage View

Declarative:
Checkout
SCM

Unit Tests

OPEN

B3 Test UK

Folder name: TUK
General Jenkins Project for all Test UK SCR.
Repositories (1)

s W

]

Icon: SML

Sequence

Build Execute
Analyzer

Vi Analyzer

308 38 208 155

Report

155

Requirements
Analysis

135

ame |

femplate project

Store

15

Declarative:
Post Actions

970ms

THALES
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I Cl Pipeline Tools - Jenkinsfile, Groovyscripts

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part

ordisclosed to a third party without the prior written consent of THALES

- ©2023 THALES. All rights reserved.

s

| “Jenkinsfile” - This is a text file that sits in the main area
of a repository with this exact name & no extension, that
defines our Cl Pipeline.

| It tells Jenkins which Build Executor (Agent / Slave) to
use. Each stage is defined and environment variables
setup.

| The Jenkinsfile can be configured to switch stages in or
out, create new stages etc. We have standard pipelines
butthese can be configured per project and/oron
maturity of project.

| The Jenkinsfile calls “Groovyscripis”. These are re-
usable functions, kept in a separate repository (library)
that Jenkins calls without needing to deploy to the
target. The Jenkins Slave on the target machine
executes the Jenkinsfile & Groovyscripfs.

| We keep the groovyscripts as a repository in bitbucket
that Jenkins calls as a shared library. This means the
groovyscripts are under source control and aren’t
deployed with each project, preventing accidental
changes, uncontrolled scripts etc.

Thales /Template: 87211168-DOC-GRP-EN-006

[&f *CProjects\Project_ Name\Jenkinsfile - Notepad-++ — O X

Eile Edit Search View Encoding Language Settings Tools Macro Run  Plugins  Window 2 X

sEHEBERGa|ldhh ae|lay| 2% BE =1 EEERpe® EENBE|EE >

= Jenkinsfie B3 | B ViAtest goovy £3 | B nunhing groovy E!|
1 - ne { -
agent { label 'Test UK SCR Framework' }
L

3

4 stage ('Unit Tests') { //Please see Test Wiki for Groovyscript description, their functions and §
5 stceps {

6 scripti{

7 env.labviewPath_2021 = "C:\\Program Files (x86)\\National Instruments\\LabVIEW :
:1 env.Seghnalyzer = "C:\\Program Files (x86€)\\National Instruments\\TestStand 202{
g env.teststandPath = "C:\\Program Files (x86)\\National Instruments\\TestStand 2i
10 }

11 utfTest ("Test_Code\\Project Hame lyprod-)

12 1

sy \
bat "git clone ssh://git@bitbucket-cee:79%9/testukscr/analysis files.git C://Jenkin:
_:"C:\\Jenkins\\analysisiFilea\\Develupm&nt.viancfg","TEsl:fCUde',lU}

stage ('VI Analyzer') {

}

20 stage ('Sequence Analyzer') {
21 steps |
bat "xcopy /e /v /i \"${WORKSPACE}\\Test_Seguences\" \"C:\\Jenkins\\Builds\\Test_Se(
23 Seqitest ("C:\\Jenkins\\analysis_Files\\Development.tsaproj",10)
24 }

g C\Projects\jenkins-shared-scripts\vars\VIAtest.groovy - Notepad++

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins Window 7

cHHBE LB s ke e 2% EE 1 EREELo®|@®

[ Jenkinsfile &3 [ ViAtest groovy E3 |l runNirg groowy E:il

OPEN

1 bef call (path, targetDirectory, threshold) {

2 echo '"Run static analysis before build!

3 catchError (buildResult: 'SUCCESS', stageResult: 'SUCCESS') {

4 bat "LabVIEWCLI -OperationMName RunVIAnalyzer-checkstyle -ConfigPath *
5 }

& recordIssues enabledForFailure: true, gualityGates: [[threshold: "S{thre:

THALES
P ERNAL R EORRT AL



I Cl Pipeline Tools - LabVIEW CLI / CMD

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part

ordisclosed to a third party without the prior written consent of THALES

| Jenkins can use command line commands.These are

- ©2023 THALES. All rights reserved.

s

either in the Jenkinsfile or part of a Groovyscript (set
function).

Some commandsare standard CMD prompts for
directory changing and file manipulation, others use
LabVIEW CLI. LabVIEW CLI must be installed to drive
LabVIEW to conftrol the NI Suite of tools that forms our
pipeline.

Most LV CLI commandscome as standard but we have
created custom ones which we store in a separate
repository. These need to be deployed to target PCs / VM
before the pipeline can operate properly.

The image on the right shows both Standard & Custom
(circled) LV CLI functions.

The image below this shows how it is called inside a
Groovyscript.

Without support from NI to create these & tie the rest of
our framework together, we wouldn’t have a Cl pipeline.
We estimate a saving of 6 months to setup.

Thales /Template: 87211168-DOC-GRP-EN-006

OPEN

B Diffvi
B ExccuteAllBuildSpecs
B ExecuteBuildSpecAllTargets

B ExecuteMultipleBuildSpecs

run-nirg
RunSequenceAnalyzer-checkstyle
RunUnitTests
RunVlAnalyzer-checkstyle
SecureRunV|

SetConditionalSymbol

]
]
(]
]
]
C tsReportunit
]

Utilities/BuildSecurity

_>

e T )

o W e

it allowEmptyResults: true, test

lts: "nirg results.xml"

THALES
P ERNAL R EORRT AL



I Cl Pipeline Tools - Static Analysis (VI Analyzer & Sequence Analyzer)

_ || These are the tools we use to check the VIs & sequences we create fo | [E]V1Anmyzer Resuts Window B
¢ ensure they meet our coding standards. This increases bug detecfion, TestResults | Testing Erors | Summary

f’ maintainability and re-use. Currently performs 75 checks per VI and changed since you performed the analysc the wiong objes may be ighlighted.
:¢  over 10 checks per sequence step.

B Results List Subi -~
C;?E’ . . . @ ! Connector Pane Alignment 1 [
:= ] The config files for both analyzers are kept in a separate repository, 9 1 Duplicte ControlLabels

Dg which is deployed to the target machine and automatically used by ___ R UV M
:& the CI Pipeline, it does not require any user training or interaction post it :

5. kick-off. B CommentUssge " 1

= ; -~ Connector Pane Pattern 19

Sz . . . o . - Control VI Type 1

25 ] The pipelineis configured to target a LabVIEW project and Sequence 5 FllConnector Pane 1

o€ . . . [#--  Overlapping Controls 2

:¢ file(s) / workspace for analysis through the Jenkinsfile. G- Panel Sze and Position 1

° 8 it Spell Check 10

2‘ 5 E Tflnnel Position 2

Q£ . . e ~ VI Saved Version 23

3: |8 Development.tcapeo; | Show: 5 VireSends 8 2
£ % =0 [¥] Show Failures Only © Sort by VI ! - High Rank Test

§E Path Rule Description @ Sort by Test i - LowRank Test

‘g % - wmw Fla mm 0 E:q:msions must evalugte to a value of the e:q}ected l]!pe This control labeled "Slave's refnum out” shares the same label as another -
a3 < cbject on your front panel. You should give all front panel objects unique

o3 cEnter Paths )  Expressions must evaluate to a value of the expectad type labjelsto asoid namepcollisions. : F ’ K

§§ = Sequence Files to Analyze )  Expressions must evaluate to & value of the expected type -
é% CProjects s TopSI5-%: Test_Sequences COPWICP_Main Seq )  Expressions must evaluate to a value of the expected type [ r— ] [ = ] [ = ] [ e ] [ Help
Te cEnter Faths ﬂ Expressions must evaluate to a value of the expected type

£

| THALES
I& Thales / Template: 87211168-DOC-GRP-EN-006 OPEN BUIH%?EMKEUIT\]WE(SN#?BEWFAL



I Cl Pipeline Tools — SW Testing (Unit Test Framework)

| Unit Test Framework - allows repeated functional validation as part of the pipeline. A test is created for each
relevant VI. This could be; safety crifical test Vis, Vis tied directly to a requirement, Vis simulating the functionality of
a product or even Vis that get heavily re-used (HAL).

| The Cl Pipeline targets the project file and executes all unittests within, execufing the fests every fime the pipelineis
run.

| Thisisidealfor regression testing & canbe used to automatically generate validation documents.

- ©2023 THALES. All rights reserved.

53
Q
<
6
©
Q
2
<
>
(o]
2
>
IS
<
e}
£
9]
S
b Unit Test Framework Results - b [ Test Properties : Samplevtest - O 3 Topsis-X.vproj - - Project Explorer - o x
Ol = File Edit View Project Operate Tools Window Help
© Summary  TestResults TestErrors  Code Coverage ateqgn] e —
25 S Configuration S| %o X||erv m-& o6
= Bl ltems | Fi
a5 Test Results Test frrors Sep Teardoun | TG I3 o .
T+ Passed 1 vtest File 0 & Project: TopSIS-X.hvproj
o< Test Vectors Comment N Input [11] [3] Output = My Computer
a3 Failed 0 Wl under Test 0 Advanced Condition [10] & Topsis-x
25 Skipped o - errorin (no error) [8]=F === [0] error out
g etup 0
35S Error 0 Teardown VI 0 hd
o
= = Total 1
5% Test Execution o Input Name Data Type Input Value ~
o
€5 Total 0 ~- Setup VI
; 6 £ VI under Test
Rel
® o Soisi " [ Input Double Float 3
Q£ tatistics s [ Condition Enum U16 0
25 Total Time 00:00.71 Vs in Project 206 5 emerin (ne errer) Cluster
[<is]
&£ Project Code 4% Vls Passed 1 ibd status Boolean FALSE
oz Coverage ’ i-[] code 122 )
0 > Vs Failed 0 [ source String
g
5 2 Vis Indirectly Tested 0 -
2
T
> = Vls Not Tested 205 Output Name Data Type Comparison Expected Value ~
g 5 - VI under Test
0 [ Output Double Float - 6 2 Dependencies
[pa & emoraut Cluster = % Build Specifications
g Iy status Boolean FALSE
00 e code 132 0
s source String
20 Teardown V1
=)
v
|2] Thales / Templat e: 87211168-DOC-GRP-EN-006 ok | [ Cancel | [ Help

o EANKL . NEGRIBETiAL



I Cl Pipeline Tools - Test Execution

| By setting up a physical PC as a Jenkins slave agent
and installing the required tools (LV / TS / Analysis
tools etc), we schedule builds of our CI pipeline
connected to actual test hardware and UUT.
Allowing us to execute full tests.

| With proper error handling, this allows for a majority
of longer tests to be run reliably
overnight/weekends.

- ©2023 THALES. All rights reserved.

| Different configurafions of simulators are setup in
different Bitbucket branches using config files. This
allows for easy R&R, regression, integration testing.
All scheduled in Jenkins.

Test results overview displayed starting with any
failures, then all differences highlighted. We use a
custom LV ClI step to parse the TesiStand results
report to into Junitformat to allow for this.

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part

ordisclosed to a third party without the prior written consent of THALES
|

|22 Thales / Template: 87211168-DOC-GRP-EN-006

All Failed Tests

Test Name

= Report / Module_1.5eq\.CPU Test\ Register Test.. Test_Step

= Error Details

Data Name: Register Test Details: Start Date / Time : 2023-85-84 @ 14:35:22.923
End Date / Time : 2823-85-84 @ 14:35:22.823

Step Type : PassFailTest

Step Group : Main

Test Time : 3.93e-05

Test Data : Name = PassFail ---- Value = TRUE

4 Requirements Analysis / IVVQ.rgtf. Requirement'. PAS_PR.J..Requirement

4 Requirements Analysis / IVVQ.rgtf. Requirement'. Output Voltages Diagnostics..Requirement

< Requirements Analysis / IVVQ.rgtf. Requirement'. Power Supply Diagnostics..Requirement

4 Requirements Analysis / IVVQ.rgtf. Requirement\. Input Voltages Diagnostics.. Requirement

4k Reguirements Analysis / IVVQ.rgtf. Requirement. Advanced Power Management Diagnostics..Requirement

All Tests
Package Fail (diff) Skip (diff) Pass (diff)
IWMVQ.rgtf. Requirementy 0 ms 5 -10 0 46 +10 51

Module_1.seq\.CPU Diagnostics!
Module_1.seq\.CPU Test

Module_1.seq\.Main Sequencel

5 45 5 +5
4 A 5
+4 5

+1

[ o3 e

0
1
0
4]

IModule_1.seq\.Power Supply Testt

OPEN P ERNAL . NIESREFBENSTF AL



I Cl Pipeline Tools — Requirement Analysis (Requirements Gateway)

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part

ordisclosed to a third party without the prior written consent of THALES

| Allows linking between requirements documentation (DOORs/PAS) <> Test Code (Sequences / VIs) <> output
reporis of an execution of that test code. Automates tracking of progress through a project so far.

- ©2023 THALES. All rights reserved.

|2

Shows coverage between each link, i.e. how much of the requirements are covered in the sequence? How much
of that sequence was executed in the last run? Therefore showing how many requirements were last met in that SW

run.

Bitbucket branches can contain SW configured to test all aspects in situations where test code may not execute a
requirementin ideal condifions. E.g. a diagnostics subsequence may not execute when every test passes, but that
subsequence must still exist, still be called on a failure and still be tested properly to ensure requirements are met.

Only needs to be configured at project kick-off or when entering a new development phase (e.g. fransitioning from

IVV to Production).

P Requirements Gateway - ReqGW_IVVQ
File Edit View Tools Reports Help

NG5 nEd R @R W frown =l

[£J Management View | 4, Coverage Analysis View | % Impact Analysis View | 3% Graphical View | & Requirement Detals | £ Link Details

Overall Quality: 25%

60 177

Specification  ETy) 177

Coding

Project Details
J documents

Storage: File
Size: HK

Thales / Template: 87211168-DOC-GRP-EN-006

237

187

50

Project Overview

sasy 5%

[ TestStand Sequence / Workspace

)

100%

Implemerts

OPEN

THALES
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I Review Process — Bitbucket & Jenkins

€) Callum Eggleden | develop = master @ "g .

@ Learn more

Develop

| When an engineer initiates a pullrequest to
merge a branch back into develop, the
reviewer is presented with an overview of
the changes.

Overview Commits

etails

n Callum Eggleden created a pull request 03 Jan 2023

* Updating sequence to point to VIs from the PPL created in the build step
* updating project to build to a set path in C:projects\builds so the PPL can be found by the sequence
¢ Updating sequence file to use relative path for the PPL

The changes are immediately clear from
commitcomments & the fact that the build Activity
failed shows there are issues present. €D [t soyouvantiosaye

- ©2023 THALES. All rights reserved

I Fo"owing circled Iink i'q kes you through to n Callum Eggleden [[[EEE) develor to master incommit 839e8286¢21 09 Jan 2023
the Jenkins Dashboard (BlueOcean in this
case)

n Martin Holloway marked the pull request as [[TIITEY 03 Jan 2023

n Callum Eggleden OPENED the pull request 03 Jan 2023
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I Review Process - Bitbucket & Jenkins

Sequence Requirements
Start Unit Tests VI Analyzer Analyzer Build Execute Report Analysis Store End

—® @ @ @ @ @ o O—e

I TestUK_Dev / template_project 1 > Pipeline Changes Tests @ Artifacts

Branch: develop [} @ 11m17s No changes

Commit: bo1de13 (@® 4 months ago Branch indexing

1 tests have failed
x There are O new tests failing. 1 existing

failing and 2 skipped.

Existing failures - 1

. > Unit Tests / Test Case 1 - Project_Name.lvproj\My Computer\Unit Tests\Replace_me.Ivtest <1s

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole orin part
ordisclosed fo a third party without the prior written consent of THALES - © 2023 THALES. All rights reserved.
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I Cl Pipeline Tools - Jenkins Dashboard View (VI Analyzer)

VI Analyzer Warnings

Severities Distribution

High Normal Low
lssues
Show 10 &  entries
Details

Reference Comparison

New

This block diagram contains fewer than 1 comment.

Thales / Template: 87211168-DOC-GRP-EN-006

History
Normal @ i
08
06
04
0z
0 ! . . ! ] ! . |
# 24 = 25 *7 L] 29 210 =1
Qutstanding Fined
Agg regated Analysis Results
ViAnalyzer SequenceAnalyzer
2
5
File
Replace me2 vid 0s :‘
#1 #4 #3 #5 #7 #5 #9 #0 =11
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I Cl Pipeline Tools - Jenkins Dashboard View (Sequence Analyzer)

in whole orin part

without the prior written consent of THALES - © 2023 T

y not be reproduced

or disclosed to a third party

=

Severities Distribution

High Normal
Details

Issues

Show 10 #  eniries
Details

Reference Comparison

History
Normal g %
2
1.5
05
’ T
. . ¢ ° 2 » 10 1
New Qutstanding Fixed
File

Module_1.seq:0

Step run mode is set to Skip. in Data. Seq["MainSequence”]. Setup[” Simulation Dialog”].T S.Mode
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I Cl Pipeline Tools - Junit Test Result Detail
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Test Result

17 failures (z0)

All Failed Tests

Test Name

4= Unit Tests / Project Mame.lvproji.Unit Tests\. Test Caze 1

4= Unit Tests / Project Mame.lvprojiUnit Tesis\. Test Case 2

4 Requirements Analysis / ReqGW

Prod.rgtfi. Requirement. CPU Diagnostics.. Reguirement

4 Requirements Analysis / ReqGW

+ Requirements Analysis / ReqGW

4 Requirements Analysis / ReqGW

4= Requirements Analysis / ReqGW

4 Requirements Analysis / ReqGW

Prod.rgtfi. Requirementi. ROM Diagnostics..Requirement
Prod.rgtfi. Requirementt. RAM Diagnostics. .Requirement
Prod.rgtfi. Requirement. Video Diagnostics. Requirement
Prod.rgtfi. Requirementt. Keyboard Diagnostics.. Reguirement

Prod.rgtfi. Requirementt. Else. Reguirement

4= Requirements Analysis / ReqGW

4 Requirements Analysis / ReqGW

Prod.rgtfi. Requirement'. Register Diagnostics.. Requirement

4 Requirements Analysis / ReqGW

+ Requirements Analysis / ReqGW

4 Requirements Analysis / ReqGW

4= Requirements Analysis / ReqGW

4 Requirements Analysis / ReqGW

4= Requirements Analysis / ReqGW

4 Requirements Analysis / ReqGW

Prod.rgtfi. Requirementt. Instruction Set Diagnostics. Requirement
Prod.rgtfi. Requirementt. Cache Diagnostics. Requirement
Prod.rgtfi. Requirementt. FPU Diagnostics. . Requirement
Prod.rgtfi. Requirementt. Speed Diagnostics. Requirement

Prod.rgtfi. Requirement\. Input Voltages Diagnostics. Requirement
Prod.rgtfi. Requirementt. Output Violtages Diagnostics.. Reguirement

Prod.rgtfi. Requirementl. Advanced Power Management Diagnostics.. Requirement

Package
Project Name Ivproj\ Unit Tests\
ReqGW _Prod.rgtfi. Requiremenft

Thales /Template: 87211168-DOC-GRP-EN-006

OPEN

Test Result
4 failures (+4) , 16 skipped (+16)
—

All Failed Tests

Test Name

|
40 tests (+20)
Took 3 min 43 sec,

[#radd description

Duration Age

= CHROME 48 0 2564 37 Linux .guineaPig_1.Guinea Pig Assert Tille 1 - A

= Error Detalls

Testing if the page title eguala "I am a page title - Sauce Labs - 4.3sec

A",
4 Stack Trace

= FIREFOX 45 0 LINUX .guineaPig 1.Guinea Pig Assert Title 1 - A

= Error Details

Teating if the page title eguals "I am & page title - Sauce Labs - 7.1sec 1
At
4 Steck Trace
b INTEANET EXPLORER 11 WINDOWS guineaPig 1.Guinea Pig Assert Title 1 - A TOsec 1
4 MICROSOFTEDGE undefined AMY .guineaPig 1.Guinea Pig Assert Titke 1 - A 16sec 1

All Tests

Package

Duration Fail (dify Skip (di#) Pass (diff) Total (dliff)
CHROME 48 0 2564 97 Linux 24 see 1 4+ 4 +4 5 10 +5

Duration Fail (dify Skip (diff) Pazs (@if) Total (aif)
52 ms 2 0 0 2
Oms 15 0 38 53

THALES
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I Summary of Benefits

| Automated regression testing - SW Unit testing ensures the detection of unexpected changes & behaviourin
existing code which can be fixed before it becomes a biggerissue - saves a large number of wasted hours. This
testing occurs on every push back to the repository and every merge.

| Automated requirements capture - Links requirements from test sequences back o DOORs / PAS documents for
IVVQ / Production. Captures project status and any scope creep - will aid in understanding & estimating of future
projects.

| Automated quality checks - Enforces coding standards on Vis & Sequences, making it easier for multiple
engineers fo work on and understand.

| “Passive training” where people will naturally adjust their code to meet coding standards prior to pipeline
feedback.

| Improved code quality & bug detection - Better, clearer code makes it easier, maintain understand and re-use.
Faster bug detection allows for quick fixes while in the same headspace.

Can execute fully automated tests in either VMs or Physical Machines & report back (useful for HIL or Gauge R&R).

A Dashboard of pipelineresults - Reduced fime spent in reviews, quality status available “at a glance”. Resulis
from each build are kept together with the individual build so it's all tied together.

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin part
ordisclosed fo a third party without the prior written consent of THALES - © 2023 THALES. All rights reserved.
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Questions
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Links

Continuous Integration — Learning Path
» https://learn.ni.com/learning-paths/continuous-integration

VI Analyzer — checkstyle

» https://github.com/LabVIEW-DCAF/VIA-Checkstyle

» https://forums.ni.com/t5/Continuous-Integration/VI-Analy zer-Results-gt-Checkstyle-
Format/td-p/3741067?profile.language=en

Requirements Gateway - JUnit
« https://forums.ni.com/t5/Distributed-Control-Automation/Requirements-Gateway-in-
Continuous-Integration/td-p/3915133?profile.language=en

OPEN INTERNAL - NI CONFIDENTIAL
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https://forums.ni.com/t5/Continuous-Integration/VI-Analyzer-Results-gt-Checkstyle-Format/td-p/3741067?profile.language=en
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https://forums.ni.com/t5/Distributed-Control-Automation/Requirements-Gateway-in-Continuous-Integration/td-p/3915133?profile.language=en
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In the mobile app,
click into the
session you would
like to provide
feedback for
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Give us your feedback!

uick 2 Question Survey

5 AM
AM

11:156 AM

11:15 AM

10

11:156 AM

10

11:15 AM

11:15 AM

Tue May 23

w2

MAY MAY

22 24
Multichannel RF Data Recording
and Analysis

9 Meeting Room 19A

& Aerospace & Defense «
Technical Session

Optimizing Validation Processes:
Building Complex Test Systems
with Distributed 1/0

9 Meeting Room 19B

@ Aerospace & Defense «
Technical Session

Panel: Continuous Integration (CI/
CD)—Don't Leave Home without It

9 Meeting Room 12A

& Programming Essentials «
Technical Session

Using Python and TestStand to
Boost Your Test Development

9 Ballroom G

@ Product & Technology «
Technical Session

What Does Left Shifting Test
Mean in the NI Ecosystem?

9 Meeting Room 18A
@ Lasspodabionadachnical Session

< Tue May 23

F Add to Schedile o ical 9. Check In

Optimizing Validation Processes: Building
Complex Test Systems with Distributed /O
T 310:15 AM - 11:15 AM

9 Map Meeting Room 19B

Aerospace & Defense « Technical Session

Take Session Survey

In this session, learn to improve efficiency
and reduce non-recurring engineering costs
in validation labs by connecting multiple
distributed line-replaceable unit (LRU) test
systems. Also learn how to abstract LRUs
and construct complex test systems faster
and more efficiently using existing
distributed 1/0 and edge computation
technology.

Click “Take the
Session Survey”
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