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TestStandifier

Adapt your DOMH® modules
to efficient usage in TestStand
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Cyril GAMBINI, M. Eng, Neosoft Technologies

CLA, CTA, LabVIEW Champion

» 18 years working with LabVIEW (PC, RT, FPGA), TestStand, VeriStand, FlexLogger
« 17 years working for NI partners
» Currently Vice-President of Engineering at Neosoft Technologies (Canada)

* Involved in several open-source projects
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Founded in 2000, NI partner since 2008

NEOSOI-T

Technologies

CLA/CLD/CLAD, CTA/CTD, CLED, CPI, LV Champion on staff

DOMH® Trusted Advisor

System integration and retrofit — Software, mechanic and electric assemblies

Automated test systems

Silver
Partner

Acquisition and control systems n I

Embedded RT and FPGA systems

SYSTEM INTEGRATION
Hardware In the Loop systems (HIL)

Automated inspection systems &
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Agenda

DOMH® and TestStand

TestStandifier

Using the output in TestStand
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Computer scientist

* Pioneering contributions to programming languages and distributed computing
* Introduced abstracted data types and principle of data abstraction

- Elaborated the principal of Liskov substitution (OOP)

« Second woman to receive the Turing award

* Professor at the MIT
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DQMH® and TestStand

What Is TestStand ?

« TestStand is an ENGINE to run test sequences

- Calls adapters to execute code (LV, .NET, DLL, ...)

« Uls allow to create and visualize sequences

+" NI TestStand - Sequence Editor [Edit]

File Edit View Execute Debug Configure

HEHR R QL

# Insertion Palette

Step Types

QEva@

H-B-@g
-1 X

D Tests
Pass/Fail Test
Numesic Limit Test
Multiple Numeric Limt Test
String Value Test
Agtion
£ FTF Fles
“R% Additional Fesults
B Sequence Cal
) Statement
=Hi Property Loader
% Label
3 Messags Popup
BN call Brecutable
3 Fow Control
#3 Synchronization
&3 Database

0

Source Contrel  Teols  Window  Help

SN P 0 R EEG LR NS SEEL OB R D B B e FOHAOARSS FLE DL
@ Computer Motherboard Test Sequence....
Steps: MainSequence ~ B Sequences
Step Description Settings Sequence
£ Setup 2) [E cPU Diagnostics
ESimulaﬂun Dialog Action, Computer Sequence Simulation Dialog.vi Ecpu Test
ETum Vacuum Table On Action, Vacuum On.vi =il
<End Group> B
5 Main (17)
aPowemp Test Pass/Fail Test, Powerup Test.vi
K {Powerup Test}.Result. PassFail
E_)| CPU Test Call CPU Test in <Curent File>
R ROM Test Pass/Fai Test, ROM Testi
I RAM Test Pass/Fail Test. RAM Test.vi Variables
{3 Video Test Numeric Limit Teat, 0 <x < 10, microseconds, Video T... Name
{23 Keyboard Test Numeric Limit Test, x > 5, Keyboard Testvi - [E¥ Locals (Main "
>3 if ThisContext SequenceFailed VideoValue
By CPU Diagnostics Call CPU Diagnostics in <Current File> Precondition, Load Option, Unload Option ROMFsil
EHOM Diagnostics Pass/Fail Test, ROM Diagnostics vi Precondition, Load Option, Unload Option Resutlist
{3 RAM Diagnostics Pass/Fai Test, RAM Diagnostics vi n jon, Unload Option + [ Rea
{3 Video Diagnastics Numeric Limit Test, x < 0. Volts, Video Diagnostics vi onditio Unload Option RANFail
EKeybuard Diagnostics Pass/Fail Test, Keyboard Diagnostics.vi Precondition, Load Option, Unload Option PowerFail

¢ End

33 KevhnardValue

What is DQMH® ?

- DQMH® stands for Delacor Queued Message Handler
 Freely available reference design for LabVIEW (framework)
- Modules executing as long as needed

* Public API defining how to use the module

 Tester to manually trigger Public API

« Maintained by a consortium - https://dgmh.org
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https://dqmh.org/

DQMH® and TestStand

TestStand

Purpose:
* Execute SCRIPTED sequences
« Give a status to a UUT

* Report results

Handles WHEN a code is executed:

» Using the process model

Handles 1 UUT or multiple UUT tests (batch or parallel)

« TS engine automatically duplicate sequences to execute

N4AANEE B \V,

Hy NN EEN I“T

DOMH®

- Modules can be singletons or cloneables

The tester is built for ‘free’ (and very useful)

Enforces documentation

Control when to start / stop a module

Keep data context during its execution

s
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DQMH® and TestStand

“Traditional’ TestStand programming

Steps handle the logic

 All the code requested to be executed by TS is encapsulated

within the Step Sequence Cnntﬂtln H """ .
i .

Steps are short in time

* When an adapter runs, TS walits ! DAQrx Task Name [z My Task

MIEL||Voltage value

* Handle termination within the step

,ﬂ_nalng DEL Jdi 27 v |-
1Chan 15amp

r@|errnr aut

a

« TS can catch errors returned by a step and trigger a specific

sequence to run (Error Callback)

Steps may produce data

« TS may collect the data for result processing / reporting A
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DQMH® and TestStand

Why using DOQMH with TestStand ?

Code can be done without TestStand in mind

Access to the tester from LabVIEW and from TestStand

Forces to create atomic steps by design (atomicity of the requests)

Capability to keep a context outside of TS

Easy to create helper loops (continuous monitoring in // of a sequence execution)

Cloneables fit well with batch and parallel process models
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DQMH® and TestStand

As easy as it seems to be ?
Few problems to overcome :

« Launching a module : several steps

Rapidly stop your sequence execution on demand

Where should be the error handling ?

Tester : blocking execution !

Synchronise ModulelD and TestSocketlndex
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TestStandifier

About

Project containing the module to TS-ify

ﬁ NEO So FT C\.ADQMH_TSifier_L\

Technologies

O\DOMH_TSifier_ LV

D Choose a module to TestStandify — X

Choose Module Library :

My Singleton Module.lvlib w
My Singleton Module.vlib

My Cloneable Module.lviib

Application.lviib

Output Folder| C\Users\Neo\Documents E,

[] Create a subfolder with the module name?

prej || =

TestStandify ! Library Build Config Open Manual

Open Output Folder

2 TestStandifier

About

7 NEOSOIFT

23:47:23.318:
23:47:23.318:
23:47:23.293
23:47:23.238:
23:47:23.189:
23:47:23.078:
23:47:23.027 :
23:47:22.979:
23:47:22.979:
23:47:22.973:
23:47:22.952 :
23:47:22.951
23:47:22.951
23:47:22.951
23:47:22.804 :
23:47:22.859:
23:47:22.858:
23:47:22.857 :
23:47:22.815:
23:47:22.746 :
23:47:22.644
23:47:22.607 :
23:47:22.606:
23:47:22.579:
23:47:22 478 :
23:47:22.377 :

Qutput Folder C

Technologies

TestStandify ! Library Build Config

Open Manual

Validating : Sending Nonexistent Messages (34/71) ~

Validating : Semaphores for Singleton (53/71)

: Validating : Required Nodes - Tester (52/71)

Validating : Required Nodes - Obtain Request Events (31/71)
Validating : Required Nodes - Obtain Broadcast Events (30/71)
Validating : Required Nodes - Main (49/71)

Validating : Required Nodes - Destroy Request Events (48/71)
Validating : Required Nodes - Destroy Broadcast Events (47/71)
Validating : Required Event Vls (46/71)

Validating : Requests Folder (43/71)

Validating : Request Tagging (44/71)

: Validating : Request Folder (43/71)
: Validating : Request and Wait for Reply Tagging (42/71)
: Validating : Private Folder Organization (41/71)

Validating : Obsolete MHL Frames (40/71)

Validating : Non-Reentrant Vls in Cloneable Module Library (3%/71)
Validating : Non-Reentrant Reset Override (38/71)

Validating : Mon-Reentrant Queue Class Overrides (37/71)
Validating : Non-Reentrant Event Vis (36/71)

Validating : No Release Queue in Top-Level Error Case (35/71)
Validating : New Module Error Codes (34/71)

Validating : Module Name - Tagged Constant (33/71)
Validating : Missing DOMH Vis (32/71)

Validating : Main VI - Reinitialize All to Default (31/71)
Validating : Main VI - Panel Close Status Updated (30/71)

Validating : Main VI - Improper Wiring to MHL Error Handler (28/71) v

lec\Documents =

|| Create a subfolder with the module name?

2 TestStandifier

About

©);

23:51:00.748 :
23:51:00.748 :
23:50:43.663 :
23:50:26.405 :
23:50:26.403 :
23:49:56.793 :
23:49:55.511:
23:49:55.511:
23:49:54.436:
23:4%:53.974:
23:49:52.692 :
23:49:52.692 :
23:49:50.007 :
23:49:50.007 :
23:49:48.213:
23:49:46.295 :
23:49:45.005 :
23:49:08.529:
23:49:08.529:
23:47:24.786:
23:47:24.785:
23:47:24.044
23:47:24.008 :

Project containing the module to T5-ify
ADQMH_TSifier_LV2020\DOMH_TSifier_LV2020.lvproj || (@

NEOSOIFT

Technologies

TestStandify ! Library Build Config Open Manual

Ready to rock !! A
Sequence File build at C:\Users\Neo\Documents

Building sequence file...

Connecting to TestStand

RandR modified without error

Building PPL...

Relink all subVls in the Tester VI

RandR modified without error

Working on Do Something Else and Wait for Reply.vi

Start modifying R&R

Gathering Requests paths

Customn Module ID control has been added

Creating module Launcher

Tester launcher inserted in ib

Tester launcher created

Tester inserted in the target viib

Source Distribution Done - C:\Users\Neo\Documents\ My Clonezble Module Source Distribution
Building source distribution...

Test My Cloneable Module APLvi has been found

Locking for Tester V...

Selected Module is valid

Validating : Wait for Module to Stop for Cloneables (71/71)
Validating : Vls with Auto Error Handling (70/71)

23:47:23.983 : Validating : VI Reference AE - Proper Open VI Reference Options (69/71)

23:47:23.983 : Validating : Unwired Bundles in Main EHL (68/71)

23:47:23.958 : Validating : U32 Module ID Input (67/71) v
Output Folder | C:\Users\Mec\Documents E Open Cutput Folder

[] Create a subfolder with the module name?
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TestStandifier

Validating a module

Relies on the DQMH® validator

Continues only if the module is valid (according to the validator)

A modified module MIGHT run well

Can’t imagine how many weird stuff we saw !
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TestStandifier

Build a source distribution (and more)

» Duplicates the original module
* Relinks all subVIs to be flattened and not depend on vi.lib
* Inserts the tester in the Ivlib and create wrappers

* Modifies Request and Replies

* Modifies ModulelD handling for Cloneables

Never touches the original module !
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DOMH_ARG
[ GLONE

DDDDD

::::::
i o True 't
- - DOMH_BBN DOMH_TIMEQUTMSG
T tst d f Madule ID %s: The 'Do Something Else and
Wait for Reply' request timed out.
es anairier

e Wait Motifier
wait for reply

Rapidly stop a sequence by =
modifying ‘Request and Reply’ ==

DOMH_MOTIFIER_REF

DOMH_WAIT

O
Send a notifier along with this errar
request. It's the responsibility of DOMH_ERRORUNBUNDLE
the requestor to fire the notifier to
let this code know to continue. DQMH-:PA:'
- Can wait for a long time waiting an answer - Wicdule

(notification primitive)

« Wait no more than 100ms for answer.

Madule ID
Do Something Else Msg
[ies Wait Motifier
= wait for reply

Repeat until timeout reached or execution

0 DQMH_WAIT_FOR_LOOP
:SEE;I%:EEE_EE'@?@_I’]: TestStand - Get Termination Monitor Status.\riJ
te rm i n atl O n DOMH_MNOTIFIER_REF m ~ m E) J Xﬂ
7y ' WT&IE DOV WAIT _,{..::, j
T o= 4
) ) ) . E g  DOMHOBTAIN Al _ L - -
- Monitor TS for execution termination ) . e 2| - [ —— 1
I =
Send a notifier along wi_th.t_his
every 100ms - o
let this code know to continue.
« No modification of Main.vi !! lﬂﬁc'l:ffhi”r
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TestStandifier

Makes the DQMH® Tester run [ﬂ

. RELATIVE_PATH My Cloneable Module.Iviibp: Test My Cloneable Module APLvif~~~~ EH n P b VI (strict) 5 (%
In parallel to your test sequence ST e N oo B e
T THE hdp-»  Activate
State
Call and forget m =
« Standard DQMH® Tester:
Show Front Panel ?@ >!-
- [FCiosed -1
— Tester = While loop
— TestStand will wait until the tester returns to ;;;Q“h
R
continue executing the sequence
— Can only be stopped if manually closed
(Window closing) | 5y VT BT
error in (no error) e % at Vo #id|  error out
Test Module Mame [E=5k n HB-U:: m EE-U:; 0 :J“"’ FP.Close ‘L[: O bl
" - B  ——
- TestStandifier creates wrappers Vls to start / stop = _ TiE
Lhvlibp:Test |- ooy o
. E-FE =
the tester and calls the wrappers in a sequence g:

=
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TestStandifier

Builds a PPL |

* Creates a temporary project to link the Ivlib
» Creates a PPL specification
» Enforces dependencies to be always included

* Only one file to handle !

s
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TestStandifier

» Creates a sub-sequence to launch the tester
« Creates a sub-seqguence to stop the tester \
* Creates a sub-sequence stop a module ‘\e

Creates sub-sequence to launch a module

Creates a sequence file ! i\\.‘\

« Creates a sub-sequence per Request & Reply 0

* Creates a PostStepRunTimeError callback within the sequence file \
* Maps VI IOs to Sequence I10s

EMERSON I.“



TestStandifier

Launching a module

Align the Start Module and Sync Module

steps in a sequence

1. Place Start Module VI

2. Place Sync VI

3. Link them thanks to a local variable

4. Parameters published on the

sequence call (by value / by reference)

My Cleneable Module seq %

Steps: Start Module
[ A

STEP

+ Setup (0)

- Main (2)
L Start Module.vi
L Synchronize Module Events vi
<End Group>

+ Cleanup (0)

Step Settings for Start Module.vi

L Module  Properies

DESCRIFTION

Action, Start Module.vi
Action, Synchronize Module Events vi

SETTINGS

L1}

X Variables Sequences

Sequences X
SEQUENCE COMMENT REQUIREME?

iStart Module
E Tester Launcher
E Stop Tester
E Do Something Else and Wait for ...
= Do Something
E Do Something Else
E show Panel
E Hide Panel
= Stop Module
E Show Diagram
= Launch Tester
E MainSequence
= SequenceFilePost StepRurtimeEr...

£ >

¥ »* &

Call Type: Wl Call

Project Path:

(Optional) |{No file specified)
Wl Path:

My Cloneable Module Ivlibp*Start Module vi

Ve EE L2002 =

|C:\Users\Neo\Documer¢s\My Cloneable Module Iviibp*.Start Module vi

PARAMETER NAME TYPE

Run as Singleton? (F) Boolean
Custom Module |D
Use Default DAMH Mod...  Boolean

rorin Container

Show Main VI Diagram o... Boolean

Module 1D Mumber {132)
My Cloneable Module Br... Container
Wait for Event Sync? Boolean
&mor out Container

MNumber {132)

INOUT  LOG DEFALULT  VALUE

ooood

OoOoOooOoOooag

Parameters Run_as_Singleton_F
Parameters Custom_Module_ID
Parameters Use_Default_DAMH_Mod...

Parameters Show_Main_V|_Diagram_o...

Parameters Module_|D

Parameters Wait_for_Event_Sync
Step . Resutt. Emor

N3
N
N3
N
N3
fx
N3
fx
N3

AR S S Y

My Cloneable Module.lvlibp:Start Module.vi
Run as Singleton? (F) - Module ID
Custom Module [D =My Cleneable Medule |
Use Default DOMH Module 1D - Wait for Event Sync?
error in = error out

Launches an instance of the module Main V1. After calling this V1. you c

optionally register for broadcast events from the module by wiring the bn
events output of this VI to a Register For Events function.

After the optional Register For Events function call. you should always ¢
Synchronize Module Events vi for this module with the "Wait for Event S
output of this V1 to the comesponding input of the Synchronize Module
Events.vi.

To see an example of the proper wiring pattern, see the "Run New Mod
Value Change"” event frame in the AP| Tester V1 for this module.

Based on DQMH Project Template 7.0.1.1316.

< >
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TestStandifier

Step Settings for Start Module.vi LIS
L Module  Properties
M d I I D h - - Call Type: viCall v —
oaule Sync ronization it Pt o .’
(Optional) [No file specified) |
Vi Path: My Clonesble Module Iviibp\Start Modue vi Vi > % * L O 72 =
|C:\L|sers\Neo\Documents\I‘va Cloneable Module Iviibp*Start Module. vi |
PARAMETER NAME TYPE INOUT  LOG DEFAULT  WALUE My Cloneable Module.lvlibp:Start Module.vi
Run as Singleton? (F) Boolean in O O Parameters. Run_as_Singleton_F fx v Run as Singleton? (F) GLo Module ID
H " : Custom Module ID =My Cloneable Module |
Custom Module 1D Number {132] P eters Cust Module_ID X
« TestStand sequences are launched in nber (32 O O Panetes Custon Modue_ fev Use Defaut DQMH Module I " Wt for Event Sync?
Use Default DAMH Mod... Boolean in | | Parameters.Use_Default_DQMH_Mod.. fX EITOr i woed A
. . "
- ] emorin Cortainer 4 in a O fx v Launches an instance of the module Main V1. After calling this VI, you c
(0) rd er b Ut d on Ot Start iIno rd er Show Main V| Diagram o... Boolean in O | Parameters.Show_Main_V|_Diagram_o... fX optionally register for broadcast events from the module by wiring the bn
events output of this Vl to a Register For Events function.
Module 1D Number (132) out | Parameters. Module_|D fx W
) n After the optional Register For Events function call. you should always ¢
5 My Cloneable Modue Br... Cortainer o ot | v Synchronize Module Events.vi for this module with the "Wait for Event S
1 1 1 Wait for Evert Sync? Boolean out Parameters. Wait_for_Event_Sync fx output of this VI to the comesponding input of the Synchronize Module
* ModulelD is incremented and stored in a _ . - A Everts i
¥ emor out Container A out | Step.Result. Emor x v

To see an example of the proper wiring pattem. see the "Run New Mod
Value Chanae™ event frame in the APl Tester V1 for this module.

feedback node

1| False 't EF ] False vt
® Oﬁer a Way to Overrlde the MOdUIelD Use Default DOMH Module 1D Use Default DOMH Maodule ID
— -
. generate ; 14| False t
generatlon medue D generate

module 1D

* TestSocket Index = Module ID

Custorn Medule D &
152 i

(helps for Batch / Parallel Process Models)
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Using the output

Output is composed of 1 sequence file and 1 PPL

Warables  Sequences

Sequences X
| SEQUEMNCE COMMENT REGUIREME
¢ Concentrate on TESTSTAND ! B Start Module
{Tester Launcher
E Stop Tester

* Use the ability of a sequence call to execute actions in parallel _ |
E Do Something Blse and Wait for ..

B Do Something

» Handle your errors in the created PostStepRunTimeError if needed 5 Do Something Bise
E Show Panel
E Hide Panel

» Synchronize your Module ID to your TestSocket index B2 Stop Module
E Show Diagram

. ] E Launch Tester
* Prefer launching / stopping your modules from Process Model Callbacks F=) MainSequence

E SequenceFile Post Step BuntimeEr...
* Don’t forget: code runs in parallel to your sequence execution

« Use and abuse of the tester ! (advice: create Round Trips !)

s
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Use it!

Avallable for free on VIPM !

Regularly maintained by Neosoft Technologies

NI / VIPM Forum to post issues / questions / how much you like it !

— https://forums.ni.com/t5/Neosoft-Technologies/Support-Forum-Neosoft-DOMH-
TestStandifier/td-p/4328567

— https://forums.vipm.io/forum/102-dgmh-teststandifier-by-neosoft-technoloqies/

Open to sponsorship to add functionalities

Maintain compatibility with new versions of DQMH®

2

NEOSOI-T

Technologies
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https://forums.ni.com/t5/Neosoft-Technologies/Support-Forum-Neosoft-DQMH-TestStandifier/td-p/4328567
https://forums.ni.com/t5/Neosoft-Technologies/Support-Forum-Neosoft-DQMH-TestStandifier/td-p/4328567
https://forums.vipm.io/forum/102-dqmh-teststandifier-by-neosoft-technologies/

Acknowledgements - Questions

Developers, sponsors and supporters !

« Doyoung Kim, Neosoft Technologies

« Raphael Fortin, Neosoft Technologies

£ NEOSOFT
=« Technologies

* VIShots for sponsoring www.neosoft.ca

@ ViShoirs Cyril GAMBINI

cgambini@neosoft.ca

« DQMH® Consortium

- Darren Nattinger for advices on VI scripting

&
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