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LabVIEW & TestStand Better Together

¥ % NI TestStand
LabVIEW '

The complementary roles of LabVIEW and TestStand
throughout the test lifecycle
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But | don't need TestStand, right?

‘I don’t need user
management”

‘I don't need multi-uuT
support”

‘I don't need to provide
anyone other than software
developers the capability to

develop tests”

‘I will never need to run

"My test limits will never
change”

‘I don't need fancy test
reports”

‘I don't need database
results storage”

‘I don't want to pay for

operations in parallel” Base Deployment Engine
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A long time ago in a test lab far,

far away....



Somebody is automating a manual test

« Connectingan instrumentto a PC (or even
better, use PXI)

e Use LabVIEW to communicate with instrument
using appropriate APIs
« VISA

« DAQMX
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3 VI's Acquire, Analyze, Present

« The starting point for many automated test solutions is the ubiguitous 3 VI solution

« We acquire, analyze and present. Often the presentationis in the form of a graph or chart or a
simple file I/0 operation resulting in a measurement data file of some description

Measurement
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A measurement quickly becomes a test

 Pass Fail criteria applied to a measured value gives us our first test producing a Boolean result
« We may provide upper and / or lower limits

« An array of measurements may be compared to a single value and the results aggregated or
compared to multiple limits such as a mask test
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Eventually we externalise parameters?

« We realise that ‘hard coded’ limits or instrument / UUT configuration results in considerable code
churn as products evolve or specifications change

« Parameters/ Limits are oftenread in dynamically from CSV or Text files meaning the test
configuration can change without software modification

@ AutoSave (. fo:) "f) = = Book1 - Excel O General*
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Clipboard & Font [ Alignmen t » m‘ 13 L
& m % p ¥ - 4 Write To
DAQ Assistant Filter Measurement
2 — = d : Signal Fil
1 |Limit_Name Limit_Low Limit_High ata i 1gna e
2 |ECU_VOLTAGE_TEST 3.3 42 — Filtered Signal i Signals
3 = e
4 1
5
&

upper limit

¥ Result
lower limit H—/H——"" B """""

Read Delimited Spreadsheet (DBL).vi (4833)
format (%.3f) [1]
file path (dialog if empty) [0] ﬁd‘ [4] new file path (Mot A Path i...
number of rows (all:-1] [3] R |- R m— [&] all rows
errorin (no error) [11] = [8] first row

transpose? (F) [12] [10] mark after read (chars.)

£ [13] error out
ES— [14] EOF?
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Test Sequencing

We add multiple tests, decision making, control logic and error handling

« Results of test may be used to determine later actions
« Steps may be repeated

A results list is maintained throughout

E

» L L3 ¥
DAQ Assistant Filter Measurement
data Signal File
Filtered Signal Signals
N vl

N
— I [z — : +3V Voltage Test Result
lower limit ? SO N N
(| [E=E

{*ECU Supply Voltage Test =
“+Report Failure ¥
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User Management

« We add the option for ‘some’ users or types of user to perform certain protected actions
« We implement our own authentication mechanism
« Maybe we authenticate the Windows user, maybe we maintain a database of users

Password Check Program: Prompt user for password input and check
if it matches. If it matches, proceed and run program. If it doesn't match,
loop. If the user cancels, exit the program

Login B
[Prampt User for Input Express‘-ﬂ“
User name: |admir1| |
i This is where the main

Password: | |

Input ;
I':]P}:I §IHEIIUWOrIdI
Password "'"'%
error out
Enable

Ferror in [no erroi

program would go

[ oK H Cancel ]
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Test Reporting

Reporting needs move beyond writing to text / CSV / TDMS file
Addition of headers, corporate logos, images and captured waveforms
Hyperlinks to addition files and resources (calibration data or data plots)

operator -
report file path

Multiple report formats

Fills the template's named cells with data.
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Becoming difficult to manage

 Adding more customers means more reports, configurations and limit files

Increase in product variants increases the number of limits and configuration files

Data storage requires data analysis, now you're potentially dealing with SQL

Product variants have different test flows, decision making logic becoming more complex

R&D want to use same solution as production but with more interactive capabilities, but how?

Fragile?

Maybe we should have selected a Test Executive before things became complex?
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ytere™

A long time ago in a test lab far,

far away....



Customer purchases TestStand

|

TestStand
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Implements TestStand + “The VI”

Final Functional Testseq X

Steps: MainSequence

>~ Pz

STEP DESCRIPTION

+ Setup (0)

- Main (5)
L Power On Health Check Pass/Fail Test
L Gain Test Pass./Fail Test
L Mose Figure Test Pass/Fail Test
L Spurious Emissions Test Pass/Fail Test
L LD Phase Moize Test Pazs/Fail Test
«End Group:

+ Cleanup (0)

Single or small number of VI calls

Complex or long running

Minimal user feedback

Limited interaction opportunities
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WHAT IF
TITANIGC MISSED THE

IGEBERG?
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Scope Creep

« What if my customer now wants:
* Different functional behaviors for different users
» Different Report Formats for individual projects
« Multiple report outputs from a single test run
* Multi-UUT testing
« Control of shared resources across multiple test sockets

« Ability to interactively execute and re-run single steps in a sequence or entire
tests

« Ability to interact with instruments or UUT using soft front panels whilst carry
out investigations or optimizations

* Ability to add pre-conditions for test execution in the interests of test
throughput

* Ability to re-order tests programmatically based on anticipated yield in-order to
reduce time to find first failure

Theseare all things we can reasonably expect a maturing product testto require
eventuall
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TestStand uh?

Thisis the stuff we end up needing
anyway

"My test limits will never

« ’ change”
| don't need user g

management” ‘I don't need faf’vcy test
reports

‘I don't need multi-uuT

support” | don't need database

results storage”

‘I don't need to provide . I don’t want to pay for
anyone other than software | will never need to run

~ S , Base Deployment Engine”
developers the capability to operations in parallel
develop tests”
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There's a better, more
complementary way

(and it allows for parallel development and head start work)



Parallel Activity 1 — Ul
Development



Ul Prototyping

 Get early buy-in or approval by the end users of the Ul
* Debugany usability issues
« |dentify potentially different use cases
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LabVIEW Ul Prototyping

« LabVIEW Ul prototyping ok for mock-up or layout proofing

« Behavioural examples requires coding
 Test execution requires implementation
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LabVIEW + TestStand Controls Ul Prototyping

« TestStand Controls have behaviours out of the box
« TestStand APl makes sequence execution easy
« TestStand controls allow test progress and reporting with very little code

Execution View

Report Viewer

—]

g =+ |ExecutionViewMgr g

ConnectExecutionView +

b |Connect the Execution View ‘

to the ExecutionView Manager.

Liobj

opts

&+ [ExecutionViewMagr §

Liobj

ConnecRepartView | Connect the Report View ‘

to the ExecutionView Manager.
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Demo

kanran



Ul Prototyping



LabVIEW + TestStand API = Advanced Ul

new_project.pntprj - PNT Autormation

File Edit View Project Simulator Help

/ﬂ\ Dashboard D Test Builder @ Test Execution

[# TestBuilder

(1) Information Eg Report ¥4 Email £ Settings

= Sequence
H

o DUT ublox
Sequence Editor | new_project

E-% Group Fundamentals
Test Time To First Fix Test "
Test AccuracyTest Step Types A STEF DESCRIFTION
5, Fundamentals Group
L LabVIEW M <End Group>
""" % Group

: Time To First Fix Routine
= Fundamentals

| Accuracy Test

Acquisition Sensitivity Test
Re-acquisition Test

Time To First Fix Test

. Tracking Sensttivity Test

SETTINGS




Parallel Activity 2 — Test
Sequence Development



Test Sequence Prototyping — Manual Sequence

« A simple sequence of prompts guiding the user through a manual test
« We get to debug order of operations
We get to debug control flow
We can use Test Types with None Adapter to record test outcomes
We get a fully-fledged report
Fast and Easy to create — No programming required

Manual Sequenceseq X

Steps: Power On
=~ P

+ Setup (0)

- Main (3)
@ Set PSU Cument to 0.5A NameOf(Step)
@ Set PSU Voltage to 5V NameOf(Step)
@ Set PSU output State On NameOf(Step)
<End Group>

+ Cleanup (0)

kanran



Demo

kanran



Manual TestStand
Seguence



Test Sequence Prototyping — Work Instructions

« A simple sequence of I

Fle Edt View Execute Debug Configure Source Control Tools Window Help D DMM Measurement

advanced prompts guiding sk B 0 b i
the user through a manual # Windows ¥ X (O MainSequence - Manual Sequence with...

-
a Steps
Sequence Files (1) a
’[68’[ >Pn e ESEs >

Manual Sequence with Wor..

« Fast and Easy to create —

Little programming . = e i

© MainSequence - Manual Se.. @ UUT Posti... Numeric Limit Test, &

required s

Other (0 A + Cleanup (0)
« We can display images to :
gUlde the Operatlons Connect the multimeter as shown in
P—— the image and then enter the value
shown on its' screen into the input
Call Stack box (highlighted by red arrow) below
“= UUT Good Health Check - Main (Manual Sé YPE BREAKPOINT

= MainSequence - Main (Manual Sequence w
Numeric Value

En‘er va[ue here . n

= Cal Stack = Threads Submit Data Entry

User: administrator Environment: <Global>




Test Sequence Prototyping — Report Prototyping

« Test Types using the None Adapter allow us to provide measurement data and apply limits /
comparisons — Results appear in report allowing early validation of format

O Serial#: 123445 Test UUTs - Manual... X Manual Sequence with Work Instructi...

Report X
BR2ALS  i-=

UUT REPORT

STATION ID CHRISTOPHER7940
SERIAL NUMBER 123445

DATE 19 May 2024

TIME 11:08:07
OPERATOR administrator
EXECUTION TIME 2.40579 seconds

NUMBER OF RESULTS 2

UUT RESULT Passed

Expand / Collapse MainSequence

Begin Sequence: MainSequence
C:\Users\christopherroebuck\OneDrive\NI Connect 2024\NI Connect 24 Demos\Manual Sequence\Manual Sequence with Work Instructions And Data

Collection Step Type.seq

Steps  Report
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Demo
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Manual TestStand
Sequence with work
instructions



Want a different (or multiple) report(s) — No Problem

« No need to duplicate report generation code

« TestStand Process model allows multiple report plugins to process the results list
« Multiple reports of differing formats

« Create your own report plugin for custom report formats

Result Processing ot
Active Configuration:  |<Default for Inline Processings b Reset to Defaults ... Advanced...

Output Name Enabled Display Options Mew Thread >
= Database r Generic Recordset (M) 2— |Tes Qf\
‘ Offline Results File r C:Uzers'Public\Documents . National Instumerts'TestStand 2| 2= |Yes E=-|

-
-

Help Ok Cancel

Magic check box makes these options appear
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Limits Loading

 Externalise limits by manually setting them up and then exporting them

» Reload using Property loader step type

NI TestStar Import/Export Properties...

Fle Edt Vie
>3
i+ Inser
&) sted

D <N

e SRE e JSE S
o
a

= NI
Tem

+i5‘
+ v

=) Import
... ) Source 1
Export

Export Options  Property Selector

Select Sequence: y P Y x
All Sequences Fitter: All Properties View: Display Names
Property Loader Groups NAME TYPE AME AS NAME
Group Name -+ = E‘" Properties Container
e _ = E]EE Sequences Amay of Contai...
= DE [0] MainSequence Sequence
A +[_JEE (1] Power On UUT Sequence
v 3 DE [2] Power Off UUT Sequence
= IE]E [3] UUT Good Health Check Sequence
+)-0tf3 Parameters (UUT Good Health Chec...
#.[_]Q Locals (UUT Good Health Check)
= IE]EE Main Amay of Contai...
#[_]L [0]Measure UUT +5VE Rail  Action (Step)
e IE]Q [1] UUT Posttive 5V Rail Test NumericLimitTe...
+- 28 Setup Array of Contai...
+- 28 Cleanup Anray of Contai...
- g FileGlobals Container
— + D." StationGlobals Container
Description:
Description for Group 1
Expot || Close
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Manual TestStand
Sequence with
external limits



Parallel Activity 3 —
Measurement Code
Development



LVOOP Driver Development + Test Harness

« Simulate Instruments whilst becoming familiar with APIs
 Overload specific instruments
 Scalable / extensible

FSU

Power Supply Class
||on;}' % ':u’ﬁ"iqt' FSU FSU FsU FSU FSU

g =ET i <ET error out
'->D H INIT CURR QUTFUT CLOSE
poccncs [ LIMIT s | o] YOLT STATE ool } 2 o

Current (A)
}

Voltage (V)
.

Output State
[TE}
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LabVIEW Hardware
Abstraction



Instrument / DUT control —= QMH /DQMH / AF / WTF etc

» Treat the instrument as an active object
An asynchronous entity

Request / Broadcast communications
Has state

Chooses if state suitable for requests

BT

¥ NI TestStand _
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Instrument / DUT control - QMH / DQMH / AF / etc etc

Extensibility

|

% NI TestStand

l TestStand calls

public AP| =

Debugging in
LabVIEW

n Power Supply.lvlib on Main Applicat... — a
File Edit View Project Operate Tools Window Helj

ltems  Files

[J Arguments
£ [ Requests

i i;ﬂ. Show Panelvi
i m, Hide Panel.vi
L [md Stop Modulewi

DQMH

Common Framework

Voltage (V)

i;ﬂ. Show Diagram.vi
> ig@, Set Power Supply Typevi
i [md, Set Voltage Levelwvi
i [l Set Current Limit.vi
Ll Set Output Statewi
-], Start Module From TS.vi
i;ﬂ. Start Modulewvi
-] Synchronize Module Events.vi
- [ml, Obtain Broadcast Events for Registration vi
|wl Null Broadcast Events--constant.vi H A |_
[P" Broadcasts

?; A mature design Power Supply Base.lvclass
A pattern recognised

globally and fully
supported l

] (wan | e | ey

2 power Supply [Power Supply.viib:Mainvi] Fron...  — a X
File Edit View Project Operate

> & () Il |15pt Application

Tools Window Help

2?2

i

Current Limit (A)

Instrument Mimics

Manual interaction
and debug tools

Agilent 3634A Power Supply.lvclass

DLL %

Hardware Abstraction Layer

Simulated Power Supply.lvclass
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Demo
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PRO TIP

« Set DQMH API Testerto run in Main App Instance

Ia =)

§e_qqence Filg Path | Main Application Instance l

Tes’EStand Execution M
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Custom Step Types

« Custom defined Steps
Available in Insertion Palette

Define Runtime and Edit time behaviour

Define actions when new step instanceis inserted

Custom properties allow persistence of data between edit and run time
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Demo
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Manual TestStand
Sequence With Custom
Step Types



Examples of custom steps

- BB Konesd DMM Standalare — - .

File Control

Graph Logging

DC

[
[
1

"

-

 ral S Lok o) "YWl AL 1) BT B el I

Voltage inV
=
o

KN

oveP ocpP
MIN: 7.752mV / 15.351mA
MAX: 999.237mV / 999.268mA

432.447mV
696.86mA

B Channel name:
a Operation mode: source

T

0,95

Source mode:

Use Value for Range: X

kt KONRAD TECHNOLOGIES

HOW TO TEST!

Los
_—0,6 o
B c
¥ 3
_—0,4§
[ 5
F02 »
Fo

; : | I -0,2

st
1 1,05 1,1 1,15 1,2
Timeins

2 oo
Value: v

Current Limit: = 1A

Configuration

voltage

Enable: X

Remote Sense:

koni-anl

.+.technologies-:-

= 60.1

MIH: 40 Channed nama: test '

K

Typa:  TH-501 B

Oparation mode: configure and measure H

72m A L

Wi 10ms

;\ [ /\/\m A
g AR L ARV

0,2

Measure moss
Range

Termiral

. KONRAD TECHMOLOGIES
R ' T O 7D TEST!

T T T T T T T T T T
0,4 0.5 0.8 1
Time ins

Configuration

DC current B
+/-500mA B

anala] bis (Fear) B

No Samples: 100 B

20000 B

sample rate in Hz:




Tooling - Step Templates Accessibility

Wizards generate code from templates and integrate into TestStand and wtep Tvpes
LabVIEW to make easier to use L LabViEw

+- Teats
L Action
L Sine Pattem Generator
L Action (Random)
L Graph Evaluation
FTP Files
"= Additional Results
E Sequence Call
fX Statement
= Property Loader
il Label
' Message Popup
»_ Call Executable
+1 Flow Control
+1 Synchronization
+1 Database
+ Data "
€0 VIEW Ltility
Konrad Technologies
= KTIM

>

O create Project
Choose a starting point for the project:

Al

Templates

Sample Projects
DOMH Consortium

Konrad Technologies DQMH Instrument Template &
.'-_ The Konrad Technelogies DOMH Instrument Tem H from Delacor.lt
WliE improves on the DOMH by replacing the module private data with a dedicated...

2]

Next Cancel Help

Switch Open
Switch Connectivity

Switch Disconnect Al
Switch Cloze
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In summary

TestStand provides the features you end up implementing anyway

Prototype sequences, reports and Uls with real execution much sooner

Provided guided work examples with interactive LabVIEW steps

LVOOP allows PoC instrument harnesses

Asynch LabVIEW 'Module” allows interaction and “sniffing”

Reduces time to first test
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Thank You
& Questions?


mailto:c.roebuck@Konrad-technologies.co.uk
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