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Novel Approaches to Pass Data
Between TestStand and LabVIEW

Who has struggled with deciding what is the best approach to share/pass data between
TestStand and LabVIEW? This talk will examine the pro's and con's of using variants,

variants with attributes, objects, images, DVR's, clusters, pass by reference, pass by value,

1\T NATIONAL queues, and events to share/pass data between LabVIEW and TestStand.r INSTRUMENTS"
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Standard Variable Options

Insert Local

Cut Ctrl+>.

Copy CtrI+C

Paste Ctrl+

Delete Del

Copy Value

View

Nurnber

String

Boolean

Object Reference

Container

Type

Array of

e no steps selected
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LabVIEWAnalogWaveform

LabVIEWDigitalWaveform

LabVIEWDigitalData

LabVIEWDynamicData

LabVIEWCIusterArray

LabVIEWIOControl

Error

Path

Expression

NI_TDMSReference

IVI

La bVIEW



Basic Structure of LabVIEW VI's in Demo

co acscup tut

O /lain (5)

Message Popup

6,„,r• Cluster Out
Message Popup

10. Ouster In

Message Popup

<End Group>

Properties Text and Buttons 47- options Layout

Trtle Expression NameOf :Step

Message Expression

NarneOPStep)
- Locals (tilusters')

Actgn Ouster Out vr Resultüst Aray of Result[O empty]
PlarneOPSteco

Acton, Ouster In + [:11 Ouster Cluster_Out :Container) r>
Name0f(Step)

cRcht ck:i, to Inset!' Local•

- CV-c: Parameters (Ousters')

Demo Path "C Users" Stnng (By reference) 14)
Demo Numenc 6 Number (By reference)

DemoStnng dog" Stnng (By reference)

Array0fDemoStnng Array of Stnngs[13 9] (By

• Parameters DemoStnng - Str Parameters DemoNumenc.
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Basic Structure of TestStand Sequence in Demo

Cluster Out:

DemoNumeric ►
Demostnngla7—

Array of Demostring b, iv—

DemoPath

error tn (no error l F.— •

Cluster In:

Cluster Inr=LM

error in (no error
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PerriclAurnE•

DemoString

Array of DemoString

.4

DemoPath

Demlumeric

DemoString
,

Array of Dernostring

DewoPath

►`ovgjDemoNumenc
•  b_11)emoString

► .o.] Array of DemoString
• ZDemoPath

',:lerror out

Cluster:

DemoC luster

DemoNumenc
,

rp li

DemoString

Array of DemoString

DemoPath



Pass by Value

Parameter value passed into subsequence does not get passed out

4 Message Popup NameOf (Step)

PassByVal Call PassByVal in Nl_Week_Dem...

4 Message Popup me0f(Step)

E PassByRef Call Pass Week De...

Message Popup Name0f(Step)

Subsequence:

• Pro or Con: Variable of Calling
Sequence stays the same

Parameter Name Type Log Default Value

DemoNumenc Number 0 D Parameters.DemoNumenc

DemoStnng Stnng E E Parameters.DemoStnng

El Main (3)
ff,i) Change Dogs to Cats Parameters.DemoStnng = "Cats"

frV Increment Number Parameters.DemoNumenc = Parameters.Demo Numeric -1

Message Popup Name0fIStep)
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Pass by Reference

Default setting in TestStand for all variables

4 Message Popup NameOf (Step)

PassByVal Call PassByVal in Nl_Week_Dem...

4: Message Popup Name0f(Step)

E  PassByRef  Call PassByRef in Nl_Week_De...
rz Message Popup

Subsequence:

1\T NATIONALr INSTRUMENTS

• Pro or Con: Variable of Calling
Sequence is updated

Parameter Name Type Log

Demo Numenc Number 0 El Parameters.DemoNumen

O 0Demo Stnng

Ei Main (3)

Stnng Parameters. Demo Stnng

ft) Change Dogs to Cats Parameters. DemoStnng = "Cat"

,fr) Increment Number

Message Popup

<End Group)

Parameters.DemoNumenc = Parameters.Demo Numeric +1

NameOf(Step)



Clusters
• Need to "Create/Update Custom Data Type from Cluster"
• Good for passing data in Sequential steps

+ error in lno error,

+ Cluster Out

+ error out

DemoCluster

Container

Container

Container

DemoNumeric

DemoString

Array of DemoString

311

DerncPath

O 
16A i
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Complex Cluster:
/ Create/Update Custom Data Type from Cluster

Use ttis dalog boa to aeate ar update a TestStand custom data type baxd en VIEW de

*Create a Nee Type Q UPdate an Easley Type

❑

❑

TWIG NOM:

Force Exact match

DemoCluster

lebVIEW Lebel TdamId Nam LabVIEW Type TeetStend Type

Dernolemenc DemoNumenc Nutter (DBL) Number

DernoSbrog DernoSbrog ASCII Seng v %roe

Pray of DarnoStfrig Peay_dDemoSterg 11 )0rtay (ASCII v Amy of Strings

Dernopath DemoPath Pah Deng

Derma...A Deed)... Ntalber (U32) Ntanber

dela value reference data_yelm &creme Number (U32) NUITilgr

Nect n TeetStand h Ob)ect_m_TeaStand, Obtect %femme Obtect Reference

Create Custan Data Type In191e:

NI_Week_Derneeeq- <Selected Sequence Hea

If Create/Update Custom Data Type from Cluster X

Use this dialog box to create or update a TestStand custom data type based on the LabVIEW duster you select.

0 Create a New Type Update an basting Type

Type Name: Cluster Out

Force Exact Match

LabVIEW Label TestStand Name LabVIEW Type TestStand Type

Demo Numenc DernoNumenc Number IDIEILl Number

Demo Stnng Derno Stnng ASCII Stnng sr Stnng

May of DernoStnng Artay_of_DernoStnng 1D Array (ASCII sr Array of Stnngs

Demo Path Demo Path Path Stnng

Create Custom Data Type In Ftle:

Nl_Week_Demo seq- <Selected Sequence File) ''

Help Create Cancel

4



Clusters Continued
• Custom Data types appear in Insert -> Type-> Custom Data Type

arrEl, Number
,C,krt

,ut tfl A
String

a ion( Copy Ctrl+C
Boolean

sCan Paste Ctrl+V
Object Reference

text

nStal Delete Del Container

Copy Value
Type Cluster_Out

Array of
View

Path

Expression

NI_TDMSReference

IVI

LabVIEW

Con's:
• If using just a container and you change the cluster

then you must change the container everywhere
• Not very flexible if still making lots of changes in

Cluster/Type def.
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Pro's:
• Data easily visible in TestStand
• Custom data type can be used easily in

multiple places
Better to use Custom Data Type then
creating a container with variables
• Changes to a Custom Data Type

will populate throughout sequence

E.F. Locals Musters')
ID ; -
QM Ouster

am
NB

DemoNumenc

DemoStnng

+ Array_of_DemoStnng

DemoPath

to Plseft Locab

Result[0 empty]

Cluster_Out er/

Number

Stnng

Array of Stnngs[C) emp

Stnng



0 bj ects

Object Oriented Programming fully supported in TestStand

Ok for passing data in Sequential steps

PI Step Settings for Object Out

Properties [2 Module

Call Type: Class IdemberCall

Project Path:

[Optional)

Class Path:

Member Na

(No file specified)

Parameter Name

DemoPath

DemoNumenc

DemoStnng

Array of DemoStnng [0

+ error in (no error)

Type iniout Log Defautt

Path in n E
Number [DSO in E E
ASCII Stnng v in El E
1D Nray (AS . No in E E
Container in

ect in TestStand Ivcl Object Reference out

+ enor out

Value

Parameters DemoPath Jr4

Parameters DemoNumenc 1r4

Parameters. DemoStnng AV

Parameters Array0fDemoStnng

Locals Object

Container ut ■ Step Result Error jr4

11\T NATIONALr INSTRUMENTS

- Locals (*Objects')

Result List Array of Result[Q empty]

17 Object Nothing Object Reference r;*

4** to insert Local>

Pro's:
• Supports Dynamic dispatch
• Encapsulates Data
• Cannot accidentally change data in

TestStand
• Good for passing data in Sequential steps
Con's:
• Can not see what is contained in object

during execution
• Can not change data in TestStand



Variants

- Initially, Create an Object Reference or Container
(134- 171 aka to imed Local>

- 14 Parameters (Variant:1

7::rt Parameter
- 114 FileGlobals

Cut Ctrl+.
<Right aria to inter/ Fk Glo.

• • StationGlobals 
Copy Ctrl•L

Paste Ctrl+V
• ThisContest 

Delete Del• 4 RunState
• Ea Step (Variant CopyValue

View

Number

String

• For troublesho ing create
variant in .tionGlobals

Nothkag
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C c:ert er

Parameters [Variants']

El Variant

Prght ack to knell Parameter)

Nothing Obiect Reference (By re... 14;•

Aila111111111momm—
Adding Parameters Vanant to StationGlobals Vanant = Locals Vanant

co E.:Variant ln
4 Message Popup

<End Group >

ti Cleanup

ion, Vanant In.vi

tlarre0f:Step;

Step Settings for Adding Par. eters .Vanant to StationGlobals.Vanant

roperties frx) Expression

Expression:

StationGlobals.Variant = Locals Vanant



Variants Continued

• During runtime Container/Object Reference changes to
"Array of Results"

• Variant Values can only be seen in variables tab during
execution
• Variant created in StationGlobals will retain values afte

run for trouble shooting

Vanants - NI_Week_Demo.seq [9] Pa.

Steps

Step Descriptico

El Setup (0) 

El Main (5)  
1,4 Message Popup Name0f(Step)

Vanant Out Action, Vanant Out vi

5641 Message Popup Name0f(Step)

.. PI

Vanant In Action Vanant In vi
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Vahant

7

"C: \Users Scott'

67 97 116
"D" "o" "g"

®

EEC

- [2]

77

111

114

101

100

111

103



Variants

Pro's:

Works well for sequential steps

Provides some idea of data contained

Very flexible if you are still
changing/deciding the data to pass
between steps

NATIONAL
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Con's:

Can be easily overwritten

Can be confusing when working with
large clusters in the variant

Can be confusing when passing
around strings
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data string out

+ error out
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Variants with Attributes

Create String Variable
1r,

- Ig i„ Locals (Variants with Attributes')

  ResultList

VanantsWithAttributes

MUST select Binary String
_ „, LI

Array of Resutt[0. empty]

Stnng rs•

out 0 Locals.VariantsWithAttributes AV V

Container • out E step.Result.Error AV V0



Variants with Attributes

• Must Use "Flatten to String"
• Don't use "Variant to Flatten String"

• The help says this function strips out all variant attributes.

• Guessing this is what TestStand is Leveraging under the hood

L
Dernoriumeriv 
1?! 

Label.Texto—[

Value o 

DemoNumeric

Label Te to
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DemoString
PS 

Label.Text

Value 0--

CIL•13011

Array of Dernostring

ILiabel.Texto 

Value

CaV:61111

DemoString

Label.Texto

alue ►

13=3

DerncPath
?!

Label.Texto

Value 0

rl.1.109,611

WICIZA

 1DemoNumeric

DemoString

  Ekb.] Array of DemoString

 EFffilDemoPath

 1.-7lerror out
Array of DemoString

Label Text',

Value ►

DemoPath
JI razaza  

Label.Texto-

Value ►

■



Variants with Attributes

o fI Vatiant Array ci Cortainers[0. 3] V.

1@.3DJU2100hYLIN1>300DLX1@65,1131HoDHkB3WoEUeEC3Bee>7eTDH.FUQ•gocl_elmU@_JZ.A9L4c_AN<ba938SLc4?nRGFbFX OZFbLbchKO6S—FEAm43G]nNabA439H35416G5?:U9OPIRAbV0.X112D \JY5fr? J:1'48UUFC[Cle'b4R6UH1.38K>ocX.16OUGX.PmZYrUSGY963_ >.cC.U15TJ BVG F
ICAtiRfIXGRbDGgZAEr 1 8WYgbltd—InPYo5MWKJX.IIMWERCWYVOW6]:PSo2>j13PnTBUS<EIE: \o13@_431N1ISHm..2)1co1V5kCnGmmcCfC9k5818iniZ2hXRoG'›jEh077fJMcP7J8A.<"

Pro's:

Works ok for sequential steps

Very flexible if you are still
changing/deciding the data to pass
between steps

Handy for Variant Attribute Look up
tables
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Con's:

Forget to change from ASCII string to
Binary String

Previous Variant stuff does not work.
Strips the attribute

Long String of junk



Images

• Need NI Vision
• Could only get the LabVIEWIOControl to work

• Not sure why the Container did not work

Parameters.lmacie

Step.Resuk

Value

Expected Container or LabVIEWIOControl, found Object Reference.

Locals .ImageContainer

Step.Resuk.Error

NATIONAL
INSTRUMENTS

f00 ✓

The type of 'Locals.lmageContainer' does not match the LabVIEW cluster 'Image Out', or cluster passing is disabled in the type definition of 'Locals.lmageContainer'.



DVR's

• Pass DVR as a Number
• Pass Reference to DVR as a Number
• Pass DVR as a Data String like variant attribute

- lncals (T0V11,V)

n ResultList
DVR

® DataValueReferenceRef

DataValueReferenceDataStnng

data value reference ref out

data value reference data stnng

+ error in (no error)

NATIONALr INSTRUMENTS

0

0

Number (U32)

Bina Stnn

ASCII Stnng
Binary Stnng

in

in

in

Array of Resutt[O empty]

Number

Number

Stnng

❑

❑
❑

'1+,4
.1.10

Parameters DVR

Expected Nurnber fcund Object Reference.
Paramlerruremuram 

Pro's:
• Can be nice for large data sets
Con's:
• Forget to change from ASCII string to

Binary String
• Long String of junk

O <The expression cannot be empty.> 1 i

O 
MI

ji ' I 1

El

"e e



Queues

•
•
•

Pass Queue as a Number
Pass Reference to Queue as a Number
Pass Queue as a Data String like variant attribute

Parameters Queue Jr4 4

Nurnber found Object Reference,r E.pected
Parameters

• Pass Queue Name

DemoNumenc

Array of St y

DemoPatb

(

Number of Elements to Enque e

error in (no error)  

HNo Er or -H

I nor   rte=n IDernoNurneric

DernoString   Dernostring

Arra . cf DernoString   1 A ay of DemoString

 {=DenmPath

---;---11/-1 --lerror out
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- Locals (*Queues')

Resultbst Dn
El Queue o

IIMDerno0ueue out

LIL11.1

c(,e e Ns e

DernoQueue
MDernoQueue Ref out QueueName

1111
•

F= tat

QueueRef o

NI No bear

QueueNsme In siDemoNumericDernoNurne,
Demostring EIDemoStnng

Array of DernoString Amy of DernoString

or in (no error))=, -1:01. 
DernoPath IlDemoPerth

I=
štrror

error out

Oueueflel in

erro

DemoNumeric

DemoStr,

tDh m St gm 



Queues Continued

Pro's:
• Can store multiple pieces of data

• Can be from multiple steps
• Can then be processed in a single step

Con's
• Must make sure you enqueue enough elements

otherwise code will hang waiting to dequeue
element

• Can be confusing where elements are enqueue if
you have many asynchronously running VI's

NATIONAL
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Parameters Oueue Jr4 4

Expected Number, found Object Reference,
Parameters.Demoran T-Cr 4

- Locals (*Queues')

n ResultList
Ea Queue

QueueName

QueueRef



Events

• Cannot pass data between steps in traditional sense
• Events are not like queues. Once the event fires if nothing is a registered

listener then the data is gone.
• Must have a Asynchronously running VI registered to listen to event.

• Can have as many clones running as you would like
• All will simultaneously receive data.

DemSt,ng

Arily 0...2

NATIONAL
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user event m1=1

User Event Ref ln =I— TypRef (strict) ,11 t Reg Events

Value  User Event 

Event Registration Refnum ln1=1

error in (no error)

Parameters.Evert

Step.Resuk.Enr

Expected Number. found Object Reference.

HNo Ertor

Value User E 

UsrEvtRef

D
!DemoNumenc

 if4Aer 1,anyooStf r „Tog", st ring

--1-111 ,1=1DemoPath

■  jefror out



Asynchronous Dynamic Events

• Can easily do One to Many

st:

error in (no error)
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Numeric Control

3rd:

DemoNumeric
Je riSt

Array of DemoString

DemoPa h

error in (no erion

I= error out

2nd:

WO! (co errurM.—®,

Use

•a able

Ma Error -1,1

Source
T pe
one

0 wan ayernoblismeniapemyrtp:phr, sp_

 5. vl 5, • rro,uul
la ,,aaauaj—. FP Baba, bar 1

cucr cut



Conclusion

Can put almost anything into an Object, Cluster, Variant or Data String and
pass it between steps

LabVIEW fully supports Object Orientated Programing

Queues can be used, just make sure to enqueue enough elements

Dynamic Events can easily send messages/data to many VI's simultaneously

Variants work well for sequential steps or Dynamic dispatch

Varying abilities to view data in TestStand
High — Cluster

Medium — Variant

Low — Object, Data String, Queues, DVRs,
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