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Bloomy Quick Facts

Platinum

= NI Platinum Alliance Partner

. . W N o s I
- Awarded “Outstanding Technical Resources” 2013 and 2014 P7INSTRUMENTS It

= NI Certifications Embedded Specialty
- 13 NI Certified LabVIEW Architects

- 2 NI Certified LabVIEW Embedded Systems Developers | Platinum
NATIONAL :
- 2 NI Certified TestStand Architects Wikstrumenrs paiance

- 3 NI Certified Training Centers
- 13 NI Certified Professional Instructors
- Published “The LabVIEW Style Book” © 2007, Prentice Hall

Hardware-in-the-Loop (HIL) Specialty

Platinum
- 1SO 9001:2008 Certified TViNSTRUMENTS: Aliznes

Vision Specialty
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About Grant Gothing

- 10 years at Bloomy

- ATE Product Manager

- CLA, CTA, CPI

- EFT Module for TestStand

- Product manager and chief architect
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Quick Survey

- Heard of TestStand Custom Step Types
- Developed a sequence using Custom Step Types
- Created or modified a Custom Step Type

- Deployed Custom Step Types to multiple developers/systems
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Agenda

= Quick intro to TestStand Custom Step Types

- Why make a Custom Step Type?

- When should you create a Custom Step Type?
- Common applications of Custom Step Types

- How to make the most of your Step Type
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"’E Insertion Palette - 3 X

Intro to Custom Step Types

»

Step Types

B¢ D a~d

E‘Ei Tests
ﬁ Pass/Fail Test
ﬁ Mumeric Limit Test

Built-in Step Types e

ﬂ String Value Test
Generic interfaces 8 o

----"EE Additional Results il
E Sequence Call

Ship with TestStand A Satement

ﬁ Property Loader

Code modules & subsequences i Labe

@ Message Popup

Statements, message popups, property loader Bt ot

53 HAow Control

Labels & comments 5 £ Synchronization

- Lock

Flow control & synchronization o e
() Notification

- wat

Batch Synchronization -

»

m
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Intro to Custom Step Types

Moare Info :

:»;B Insertion Palette o DC Power Supply Output
Seolines Specify DC Power Supply Output Alias %
@/ Gdy m . Name PS +15V Output [=]
tl b S jalty Group Power E|
T -LEDs Power : PS +15V Output
I - Button Dial
CUStOI I l Ste eS - Buttons: Re| . .
f— - DMM Selec C:*J“u“ce::l::::on: ti;nr:jt e E
I I 1 11 1 s -ITAID Qutput Settings
Application/architecture-specific interfaces ®
- 5 Ey 05 [a
> Hardware Access Fram
B@ HAF Base Specify By Expressions

Jﬂ nitialize Hardware
User-Developed T Conm vt —

EHE Connections

Wizard-like configuration dialogs 60 iae Cormactn

----- @ HAF Disconnect Instruments

-3 Digital Signals E
- May call code modules 7Ot Smis [T ey Stgstor Tomn -1V Sl
- Hardware & file interfaces 0 s e ot | A O Poves Sy O |

~[23 HAF Analog Output

H HAF Waveform Input
Custom data & reporting B |
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Anatomy of a Custom Step Type

Step Properties

Step Data (variables) - Name, Description, Icon
Configuration - Run Options, Post-actions
Results - Default Expressions

Custom data types - Default adapter and code module

Disable Properties

Sub-Steps Module
Edit step code modules - Adapter
Pre-Step code modules - Code Modules
Post-Step code modules
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Anatomy of a Custom Step Type
Step Data (variables)

- '™ Example_Step Type Step Type, Type ... 0.0.0.0 (Modified) My Typesini
=2 Container

Emor (Container)

String

String

CommonResults (...

. o+
Container o+ ¥

=7

0 Mumber s

=7

< click fo insert Reld>

<Fight click fo insert Reld>
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Anatomy of a Custom Step Type

Step Properties

NI_FileDiffer\BGColor ico -
Default Step Name Expression:

"Default Step Name"

Step Description Expression:
"Step Description Expression”

Designate an Adapter:
<Mone> -

Mtach to this File (f you do not attach the type, TestStand saves the type with the file
only if this file contains instances of the type.)

Comment

[7] Apply Changes in this Dialog Bex to all Loaded Steps of this Type

(e (i G

H Example_StepType Properties ﬂ I Example_StepType Properties ﬂ
| Defautt Loop Options | Default Switching | Default Synchronization ‘ Default Loop Options | Default Switching I Default Synchronization
Defautt Expressions | Disable Properties | Code Templates | Version General | Menu | Substeps | Default Run Options | Defautt Post Actions
General ‘ Menu | Substeps | Default Run Options | Default Fost Actions Default Expressions ‘ Digable Properties | Code Templates | Version
Pre-| ion:
ﬂ BExample_Step Type |JE Expression
-

Post-Expression:

Status Expression:

[H Example_StepType Properties ﬂ
Default Loop Cptions I Default Switching | Default Synchronization
General I Menu I Substeps | Defautt Run Options | Default Post Actions
Defaut Expressions | Disable Properties | Code Templates | Version

Select Properties to Disable from the Following List

Mote: When you change the values of these step type properties, the values do not
aL_nomatically propagate to steps of this type. Refer to the NI TestStand Help for more

O Specify Module -
[ Edit Code N
[ Edit Module Pratotype

Advanced Button'\Edit Flags

O Comment

O Load Option

O Unload Option

[ Run Mode

[ Precondition Evaluation in Interactive Mode
[ TestStand Window Activation L&
[ Result Recording

O Step Failure Causes Sequence Failure

O lgnore Run-Time Emors

[ Use Lock

[0 Lock Name or Reference Expression

O Batch Synchronization

O Switch Enabled

O vitual Device Mame

[0 Switch Operation

[ Routeis)to Connect

[ Routels)to Disconnect L

mn

[ Appty Changes in this Dialog Boxto all Loaded Steps of this Type:

T

[ Apply Changes in this Dialog Box to all Loaded Steps of this Type.

[

Help ] [ Wiew Changes
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Anatomy of a Custom Step Type
Sub Steps & Code Module

Edit Substep(s)

% Analog Output €
Analog Output Configuration

Specify Analog Output Alias

Alias| Amplifier : CH1 AO

=

[¥IDisconnect After Qutput

Specify By Expression

More Info 8

‘7 NATIONAL
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'H Example_StepType Properties

S

Default Loop Options |

Defautt Swiching | Defaul Synchronization

Default Expressions Disable Properti | Code Templates |  Version
General Menu S

ubsieps | Defaut Run Options |  Defauit Post Actions

Adapter:
I8 LabViEW -
Name Type Details E Add... ’
B e
3 et Edt Deidls
S [ Specy Hodde. |
EPcst Paost-Step
[ mowew |
| Move Down |
Substep Info

Apply Changes in this Dialog Box to all Loaded Steps of this Type.

[ Hep | [ viewCranges..

Preconditions

Pre-Expression

Pre-Step substep(s)

Post-Step substep(s)

Main module

Post-Expression

Status expression

Post Actions



Common custom step types
(Or built-in steps implemented as custom step types)

Steps: MainSequence

™

Pre-TS 2016 Property Loader

VI Functions

NI TCL Steps

ExtraPutty

NATIONAL
INSTRUMENTS'

==l

Stey

Proj

= 712

Steps: MainSeguence
Step Description Settings
[=] Main (2)
glnmahze Connection Initialize connection with ™" target, Login...

Send-Received data Send command : " on target : 0 with Ti...

m

<End Group=>

[=] Cleanup (0)
<Insert Steps Here>

[ Step Settings for Send-Recsived data

Properties E’ Module

Module:

Function:
Parameter Name
Retum Value
Connectionld
Command
Title
Comments
TimeCapture
DataRev
MaxSizeof Data
Settings
argd
arg10
ag1l
arg12
arg13

ExtraPuTTY\BxtraPuTTY dil
C:\Users\Public’\Documents'Mational Instruments’Test Stand 2014 (32-bit)"Components’.Step Types \Bdra PuT TY\Exdra PuTTY dll

SendRcvData_F - ? Code Template: | MNone
Description Log Value Expression
wvoid
unsigned long [
const char ™ [}
const char ™ [}
const char * ]
long ]
char [1000000] =[]  Step.Result.DataReceived
long [ | 1000000
unsigned long ]
bool & [[]  Step Result.PassFai
char [1024] [[]  Step.Resuit.Report Text
bool & [[]  Step.Result.Emor.Occumed
long & [[]  Step.Resuit.Emor.Code
char [1024] [[]  Step.Result.Emor.Msg




Bloomy EFT Module for TestStand

EFT Module for TestStand
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Haome = Documentation = Best Practices for Custom Step Type Development

Best Practices for Custom Step Type Development
Publish Date: Mow 21, 2014 | 8 Ratings | 5.00 out of 5 | Print

Overview

TectStand includes numeraus huilt-in sten tvnes to create stens ina test seguence Some sten tvnes call code modules specife how the

Best Practices for Custom Step Type Development
http://www.ni.com/product-documentation/8300/en/

Joe Spinozzi — Cyth Systems LLC
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Why make a Custom Step Type?

- Simplify Sequence
- Standardize Development
= Speed Up
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When should you make a Custom Step Type?

Step Type

- Development
- Debug

- Deployment
- Maintenance
= Support

Time Savings

- Test Development

- Test Deployment

= Training

- Standardization & Reuse
= Error Reduction
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Common applications of Custom
Action engine front-end

Step Types

£7 compactUTS - MUX E3
&% Step Seftings for Action > & B compactUTS - Matrix
Properties |13 Module
Call Type: VI Call =
Project Path: - ¥ Task Set Single [~]
(Optional) (No file spectied)
VI Path: cUTS lvibp'\Main Funclions\eLITS_MATRIX.vi - i RAERE port Port2 [~
C:\UsershPublictDocuments'National Instruments’\Test Stand 2016 (32-bit)\Compenents'Step Types'HAF\Plugin Driver
Parameter Name Type In/Out  Log Default Value cUTS.IWlibp:cUTS_MATRIX.vi I+
cUTS MATRIX Action Enumeration... in = Set All (Port) cUTS MATRIX Action
Port Number Number (32} n &l 1 Port Number : o St abe Out Row Column St.EFE
+ Matrix Connection Cortainer in o Metrix Come;ﬁ:_ I error out 0 s ] = -
Siate Boolean in & [& True error in (no error) == Port State Out = & compactUTS - MUK
+ emorin {no emor) Cortainer in = Port State compactUTS - Matrix
Port State Number (132} in ) 0 oK
State Out Boolean out = :
+ emorout Cortainer TE out [} Step. Resutt. Emor N Task|Set All (Port)
Port State Out Number (132 out (=] port | Port 2 |z|
0 —T T F—F—F—F
- - rl ;
- Custom view for each action - Instrument & UUT Interfaces !
[at] cl 2 c3 cd c5 w6 7
= Show only relevant fields = Custom file IO 5 (o=
- Reduce ambiguity
‘7NAT|0NA|. Expo Booth #205
p¥ INSTRUMENTS' BW www.bloomy.com ni.com




Common applications of Custom Step Types
Action engine front-end implementation options

One step for all actions One step for each action
= (5 Digital Signals = £ Analog Signals
@ cUTS - MATRLX _  [E HaF Digtal Input [ HAF snalog Input
Action [CI HAF Digtal Input (PFT) HAF Anclog Inpu (NLT)
1B <ompactTs - MUK e - [E3 vAF Digtal Input (Mutiple) HAF Analog Output
‘“"“"“’”(’l:r‘:‘_m - L | 23 HAF Digital Input (Multiple) NLT (g HAF Wavefom Input
o compactUTS | E¥ compactUTs - MUX = @ HAF Digital Output : HAF Waveform Output
compactUTS - Matrix . . 0 seget Cordigunston == S Signal Configuration =
Task| Initialize P ACt' O n _S peCIfI C a S e Do ‘%‘% Signal Configuration
port Port0 Task|set Single [-] tab / SU bpan el o ity Signal Alias - : “ et éisnam‘as
port Port2  [+] / i Alias Amplifier : CHL Al
G e s i o
| 0 = To = ./' Step.Resul eans AR} =)
L] — —— [ e fter Measurement
o) (s e
Best when result data is the Best when result data is
same for all actions different from action-to-action
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Common applications of Custom Step Types
Advanced TestStand Interactions

= Custom Ul Messages

- Retrieving execution data
- Serial & part numbers
- Socket info

- Special process model interfaces

™

NATIONAL
INSTRUMENTS'

@ BLOOMY

-
L} Untitled 8 = =
Send Message to User Interface
UL Message Name Message ID
Set Ol Image |Z| 10110
Image Path
Lsuppor‘t Files\Images\TED Board ITA.jpg zzg:\i'on

TED Board ITA

l’-y; QK l lﬂ Cancel

Expo Booth #205
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Common applications of Custom Step Types
High Level Architecture Interface

= Multi-IO interactions (Files + Hardware + TestStand API)
- Hardware Abstraction Frameworks

- Specialty Tests (eg. multi-limit waveform analysis) e g e

Analog Output Configuration

S Specify Analog Output Alias

e a=c

Fie Edt Hep
o T e - — - Mame |'CH" + Str{Parameters.Channel) ~ =
Bl ¥ty (S k Access F M —
= =SS | contiguration  [2] LN = | T= Varclare 21048
| bevumens | Sorat Coraetons | Comen Divicen | Comres Mesiages Signal Configuration Group Amplifier T -
fedex Name Group SigraiTyze Prstiias Lo = Mame
i Sigral
2 PS +15V Output Fowes DX Powe Supoly Cutpes: Fower Supply | Amplifier : CH1 AO
T PS5 415V Readtack Power DC Porwnr Supoly Readbace Ferwar Supply g
4 P5-15V Outpst Fowes DL Power Sapply Cutper Fower Supply | Single2
5 P5-154 Readback Power DL Pawe: Sapoly Readback Fower Supply  Single2
6 PS5 Oupat Fowes O Rower Sapply Outser Fawer Supaly - Singlet:
T PS5 Resdouk Powet DC Powe: Supoly Readback Power Supply  Singled:
B 1SR Input Rasitansce Penwes Ranlag gt (Y] 7-Wese Resisthren. 5 5. 100000 2.1
9 15V Hoet satance | Power Ak Irgnd (] W Beistarce, 55 100000 5. AQ Value: 1 v
10 5V gt Resistance Fower Analag Input (] 2 Wive Resistance. 55, 100000 X
1115V P Input Voitage Powes Analog Input [T01] O Voits, 5.5, 100 31
12 15V N e Voltage Fower Analag iput oMM DC Vait, 3.3, 100 "l g Disconnect After Output
13 5V lnput Violtage Powert Analog Inout DM DC Vit 5.5 100 PSSl L

Specify By Expression

More Info ?

acl) detaait -10,10 T
17 Oz AD Amgitie | Anakog Cutgut DAY 00, detaull, 10,10 o2 mgll 3 - ..
18 Od3AD Amoifier | Analog Cutoar DAQ s0d, delslt -10.10 CH3 é o o £ ExDre ssion LU CalS.OUtp Utvo rtage ﬁ;s‘] ¢
19 GHAD Amglilier Analag Cutses DAD a0, defasit, - 10,30 (]
X CRAD Amgafier  Analog Cutpr DAQ 300, deaalt 1010 CHy
1 CHEAD Ampafier | Analog Cutour oA a0, detanit. 10,30 46 i ohysical channel
2 cHLAl Amgifier | Analog Ingut DAg S ASED 10 §oagszziiaco =
B oA Amgilier | Anslog Input DAQ SILFSEDID i i
M ouA Aregifier | Analog Ingut DAQ HORSELID o B
[ oHA Amgafier | Analog Input DAY ARRSEDI0 i T value FesetTo |
% ona Amosfier | Analog Inout oA ARSEDID : Bl
I ONA Ampifier | Analog Input DAQ AISRSENI0 1w & T [ Expo BOOth #205 l

B Cffser] Amosfier | Analog Inut DM 0 Vi, 5.5, 100 oMb panmins] cosfigreation

| 2 Ot Amofer Anajos Irout oM BC Volks. 55 100 o - ko I WWW.bloomy.C0m




Custom Step Type Guidelines
- Practical

= Intuitive

- Accessible

- Deployable

- Maintainable

NATIONAL
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Custom Step Type Guidelines

- Practical

- Time saved > time spent
- Return on investment

= Will it make developers lives easier?

- Not every code module should be a CST

7 NATIONAL Expo Booth #205
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Custom Step Type Guidelines

Intuitive

‘7 NATIONAL
’ INSTRUMENTS'

- Reduce ambiguity
= Only show pertinent information
= Include live feedback

- Tip strips and in-dialog help

- Use pre-existing conventions
- Standard Variables
- Eg. Step.Result.Numeric
- Drop-down boxes

Expo Booth #205
@ BW www.bloomy.com

|Z| [7] Disconnect

Output Mode | Continuous - Start after Output

Waveform Parameters
Specify by Expressions Type Square Wave E|

Freq (Hz) | 1000 Amplitude (pk-pk) | 1
Sample Rate | 10000 Offset| 0
# Samples| 100 Duty Cycle % | 50

[¥] Display Graph

0.6-

0.4-

5 02-
=1

0-

0.2-

0.4-

06-) | I 1 1 1
0 0.002 0.004 0.006 0.008 001
Time

Amplit

ni.com




Custom Step Type Guidelines

Accessible

‘7 NATIONAL
’ INSTRUMENTS'

Allow programmatic access

- Store individual variables in properties

- Avoid using flattened string data

Step.Configuration for Setup
Step.Result for return data

Interface with TestStand API

- SequenceContext

- ExpressionEdit ActiveX object

- Access variables (eg. locals, parameters)

@ BLOOMY

Expo Booth #205
www.bloomy.com

/
Walu Type
[l Container
[f#t] SignalName . Expression (String)
i Group Expression (String)
[TFF] AutoDisconne: ct - Boolean
Mode HAFWaveformO
+ [fE] Waveform Settings Container
car

ObjectString

"Adnn!
mwe [

& Analog Output Configuration

%  Analog Output Configuration
ouma

Specify Analog Output Alias m &

Name |"CH" + Str(Parametars.Channel) ~ D>
o
Group | “Amplifier” - E
S
=

Amplifier : CH1 AO

A0 Value: 1 v
[“Ipisconne; ct After Output

Specify By Expression

Expression Locals. OutputVoltage




Custom Step Type Guidelines

- Deployable

(¢ NATIONAL
’ INSTRUMENTS'

- Use Packed Project Libraries for source code

- Create installer using TestStand Deployment Utility i a

- Use TestStand Public directories

- Relative paths, no changes to search directories

@

Expo Booth #205
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Custom Step Type Guidelines

- Use version numbers to update old sequences el TED Testseq+ | T

- Don’t change property names

=)

Steps: MainSequence

Ctar

- Keep backwards compatibility, or change StepType Name

= DO NOT use the default module for runtime code
- Use pre- or post- substeps

= Maintainable
N 4
TS DS GO T
Designate an Adapter:
3 LabVIEW DOdgelodue.
g
7 N

) L. @ BLOOMY

Expo Booth #205
www.bloomy.com

N

General I Menu Substeps | Defautt Run Options I Defautt Flﬁdmns
Adapter:
I3 LabVIEW v
N\
Name Type Details \m’
Hree Pre-Step Execute vi
Delet:
{HCeate  Ede Create.vi E
14 Edit Edit Edit Wrapper.vi Specity Moddle...

ni.com



Additional Tips
- Debugging

- Can't Step Into Pre/Post Steps
- Open VI first, set breakpoint E -
[etuph—f— st ) -
- Close References e
- Avoid TestStand object leaks B g
, , : L%F L . =] bt
= Avoid using APl if unsure i 1T
Menval
IFf:l;States[S] L éfa[z . . %Out[ﬂ
- Use TestStand modal dialog and
termination monitor functions
- Allow user to “Cancel”
- Revert config to original
E Booth #205
WN?%&%%EINTS @ BW m.blggmy.com ni.com



References

- Creating a Waveform Custom StepType and adding information to the ASCII

report
= http://www.ni.com/tutorial/3184/en/

- Best Practices for Custom Step Type Development
= http://www.ni.com/product-documentation/8300/en/

- Bloomy EFT Module for TestStand
= www.bloomy.com/eft-module-teststand
= http://sine.ni.com/nips/cds/view/p/lang/en/nid/215009
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EFT Module for TestStand
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http://www.ni.com/tutorial/3184/en/
http://www.ni.com/product-documentation/8300/en/
http://www.bloomy.com/eft-module-teststand
http://sine.ni.com/nips/cds/view/p/lang/en/nid/215009

Questions?

Grant Gothin
’

grant.gothing@bloomy.com

508 2717340 CIDE

provided by (@) BLOOMY'

Stop by the Bloomy pavilion at Booth #205

Follow our blog at www.bloomy.com/support/blog
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mailto:grant.gothing@bloomy.com
http://www.bloomy.com/support/blog

Stay Connected During and After NIWeek

Iﬂl ni.com/niweekcommunity
] facebook.com/Nationallnstruments
] twitter.com/niglobal

youtube.com/nationalinstruments

Please provide feedback on this session via the NIWeek Mobile App
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