Build an Automated Test System with TestStand
and the NI PXI Platform

Featuring: TestStand, PXI, LabVIEW, Switch Executive,

and NI Modular Instruments
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Today, We'll Explore:

- The Challenges of Developing Test and Measurement Systems
- The NI Test Platform

- Hands-On Hardware

- Automated Test with TestStand

- Scaling Up Production with Parallel Testing

- Test System Deployment
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The Origin of Test and Measurement

- Pen and paper approach

- Out-of-the-box software
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Today’s Designs: Converging Complexity
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Today’s Challenges: The Traditional Approach
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file://re/Fluke 8840A DMM, 5 1/2 digit on avalontest.com
file://RE/Hewlett Packard 35670A  Dynamic Signal Analyzer on avalontest.com

Traditional Test Solutions

Challenging to develop and maintain

- Disaggregate hardware

- Closed software solutions

- Conflicting programming approaches
- Lack of tooling experience

- Limited analysis and visualization

- Hard to integrate new technologies
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NI’s Value Proposition

Software
Flexible driver APIs, example code,
soft front panels, and configuration

PXI Chassis

PXI Modules
>1,500 options from over 60 PXI vendors

PXI Controllers
Performance embedded—Windows or RT OS
remote control via desktop or laptop

Options ranging from low-cost, 4-slot desktop to
high-performance,18-slot rack-mount

ni.com
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Market Shift Toward PXI for Automated Test

Benchtop Test Automated Test

Ease of automation

A
v

Interactive use

Speed of measurement

A
v

Time to first measurement

'

Integrated, modular I/O

v

I/O connectivity

Vendor-defined measurements Software-defined measurements

'

v

A
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Traditional Box PXI Modular
Instrumentation Instrumentation
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BAE PXI-Based Synthetic Instrumentation

Traditional Rack and Stack PXI Modular Instruments

Replaced with:

v

 Smaller

* Faster

* More Accurate
* Less Expensive
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Introduction to the NI Automated Test Platform
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Components of a Test Platform

ni.com

SOFTWARE

HARDWARE

Test Management Software

Test Development Software

Operating System, Drivers, Services, Hardware Abstraction

Test Hardware

Fixturing/Mass Interconnect

TestStand
v | cvi| etc

Test Hardware
Fixturing
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TestStand

NI’'s Automated Test System Solution v | ot

Test Hardware
Fixturing

TestStand

Test Management, Test Deployment

. Other Software
LabVIEW La lendows”"'/CVI Measurement Studio, Visual

Studio .NET, ...

SOFTWARE

IVI, VISA, NI-DAQmx, NI-DMM, NI-SCOPE, NI-FGEN, NI-HSDIO, ...

w =

PC or Embedded PXI Chassis Switching Generic 1/0 Specialized 1/0 Bus Interfaces
Controller (e.g., Data Acquisition) (e.g., RF) (GPIB/LXI/Serial)

]

Fixturing/Mass Interconnect
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TestStand

Common Needs S

]
No matter the industry, every company has test needs for its products to

ensure quality. A proper automated testing framework (either built in
house or off the shelf) should:

- Provide a flexible, open test architecture

- Eliminate programming of common test executive tasks
- Enable reuse of existing test code

- Simplify updates and long-term maintenance

- Accelerate test system development

- Ensure high test system performance
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TestStand

Role of Test Management Software -

Test System Components

Operations different for Operations repeated for
each device tested: each device tested:
Calibration
Configuring instruments
Data acquisition
Measurements

Analyzing results

Test strategies
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TestStand

Increased Productivity with TestStand e

Parallel
Execution

Custom Operator
Interface

Interface to
Coding Languages

Documentation B Developing Custom

Report M Leveraging TestStand
Generation
Sequence Execution
Engine

Database

Logging

Unit (Serial Number)
Tracking

v

12.5 25 375 50 62.5 75 87.5 100

Development Time per Test Executive [Man-days]
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TestStand

TestStand Test Management Software S

« Graphical development environment

« Automation of tests written in any
language

PP
1 99009 = LFE
5 i i HL

« Multithreaded sequence execution

« ASCIl, H-TML/Web, XML, and ATML report
generation

« Access, Oracle, SQL Server database
connectivity
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TestStand Test Management Software

- Full-featured and Simple user interfaces are provided in LabVIEW,
LabWindows™/CVI, C#, C++, VB .NET

- TestStand Deployment Utility builds a simple installer with necessary
dependencies
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Choosing a Development Environment

- Faster/Easier Development and Debugging

- Complete and intuitive graphical environment, hierarchal
dataflow-oriented design

- High-Performance Execution

NATIONAL INSTRUMENTS

- Efficient and fast executables, advanced multithreading LabVIEW

- Components

- Vls, DLLs, COM, A reusable/standard ActiveX server and
component capabilities

capabilities, proven reliability w Microsoft*
( Visual C¥#

Visual Basic

- Designed for Engineers

- Third-party party instrument support with more than
10,000 instrument drivers, powerful visualization
capabilities, and scientific analysis tools

STANDARD
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PXI--The Industry-Leading Platform for Test, Measure

I
a n d CO ntrOI Test Hardware

PXI Modules
>1,500 options from over 60 PXI vendors

Software
Flexible driver APIs, example code, PXI Controllers

soft front panels, and configuration Performance embedded—Windows or RT OS

remote control via desktop or laptop

PXI Chassis
Options ranging from low-cost, 4-slot desktop to
high-performance,18-slot rack-mount
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Modular Capability for Every Application -

Test Hardware

DAQ and Control Instruments Interfaces
GPIB, USB, LAN

Multifunction 1/0 Oscilloscopes

FPGA High-Speed Digital I/0 RS232/RS485

Digital I/0 Digital Multimeters CAN, LIN, FlexRay

Analog Input/Output Signal Generators Avionics Buses

Vision and Motion Switching 12C/SPI

Counter/ Timer / Clock RF Analyzers/Generators Boundary Scan/ITAG

Sensor Measurements Power Supplies DeviceNet, PROFIBUS

Reconfigurable I/O Dynamic Signal Analyzers SCSI, Ethernet

Signal Conditioning Source Measure Units VXI/VME

NI Offers 600+ PX| Products
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Fixturing/Mass Interconnects

- Hardware designed for quick connection and disconnection with high
signal reliability

- Very important for test systems with large numbers of test points

’, L2, (3 r(/' / B N > | ) =
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\ ¥/ Patchcords | ) hal &
Receiver e -
3 ~ .
Sy Test Equipment
" o
XYYy’ @%: Virginia Panel Corporation

MAC-FHNEL

Interconnect Solutions &
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Intro to the Hands-On Hardware
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The Challenge

AT DEMO UUT

HOW TO
FORCE FAIL:

- 4 tests on each UUT
- Low-pass filter test
- LED tests
- FET test
- Bit error rate test (BERT)

- 4 UUTs in less than 20 seconds
- Rugged, modular, interchangeable UUTs
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Testing an LED

- Provide constant current source and

measure voltage drop across leads
- LEDs on our UUTs should measure

between 2.4 and 2.9V
- DMM is used to source current and read

voltage

- Switching is critical for connecting DMM to

all test points

ni.com
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FILTER

Testing a Low-pass Filter [

VR1 g ‘ ]

- Sine wave output ramped from 1 kHz to 1 MHz on
V,, using a function generator

- We've replaced resistor, R, with a potentiometer, Vin——
allowing resistances from 100 to 200 Q RS

-V, read by an oscilloscope

10 , ! 5 C::

3,01 dB~ 1L

220 _ . ; ................................ ]

S50 et Passbandi --------------------------------- Stopband -------------------------- -
-60

Gain (dB)

Froqary (42 )
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Testing a FET (Field Effect Transistor)

- Operates at low-current levels

D
- Requires a high-precision voltage o
. i s ||l
- Ch O steps a gate voltage four times m :
- For every step of Ch 0, Ch 1 sweeps the Lo ‘
drain voltage and measures the drain
C u r re nt * “L?SS\"GS‘ Vi a vos ZA\'cs- Y’
- We'll be using a Source Measure Unit " e
(SMU) ir//
~ Drain i Vas = Vie2
Gate | ' T
o Source
W7 NATIONAL
’ INSTRUMENTS

ni.com




HSDIO Bit Error Rate Test (BERT)

- Generate a known stimulus and compare it to an expected response
- ldeal for testing the logic of your UUT or the quality of your transmission lines

1L

1001 01100101,  +!

- ® | Generate
wl R Samples :
Wi ’ : | E g :
E | ;' ‘ |
: Response :
1010 0110 1001‘ g i Acquire E "‘
i o Samples y
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Switch System Block Diagram

ni.com

High-Speed
Digitizer

Arbitrary
Waveform
Generator

High-Speed DIO

8X64 Matrix
Topology

Connections are not actually single wire

Unit Under Test

LED

Filter

FET
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»
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Switch Executive

Intelligent Switch Management Software =
Graphical Configuration
- Easy channel aliasing —

- Automatic routing =T "
- Interactive debug panel + Fassa st
- Simplified ADE integration : S

- Integrated TestStand deployment = a=-

v st o cren K 3

Excel Integration
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Instructor Demo

Switch Executive Demonstration

Objective

Time to complete: 10 minutes

Understand how to use Switch Executive to incorporate switching into
a test system.
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Exercise 1

Explore the Hands-On Hardware

Objective

Time to complete: 20 minutes

Configure the switch to connect to the UUT in Socket 0 and run the

provided LabVIEW VIs to verify that the UUT and modular instruments
respond as expected.
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TestStand

Automated Test with TestStand
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TestStand Components

- 2 Primary Stages of a Project
- Development--Sequence Editor
- Deployment--User Interface(s)

13 TestStand Coerator Intertace.

ni.com

A NI TestStand - Sequence Editor [Edit]
Eie Edt View Execute Debug Configure SowceControl Tools Window Help
HEHR X M b om GEES <Morne> - OHAIARX P E-B-5
FEEWME MY SR, @LW WL,
= # % | i computer Motherboard Test Sequence_.*
% | (s ManSegues * B [Sequences
& Step Dascapncn Setungs “ | sequence  ° Comment
S
oF BeD0 5 Senp [ cPU Diagnostics
ym E Fﬂ 2 Action, Computer Sequnce Smus | |EcruTes
INSTRUMENTS i @] Pase/Fai Tem Action, Vacuum On i = | &0
IPTV Set-top E e lme Toxt |8 8 SeouerceFieiond
Mgl Numeri Limt
Video - Camponent : Pass/Fsi Test, Pomerup Testvi
Y ouTs Sng Vs Teat {Powenn Test) Aest Passal
Call CPU Test in <Cumertt Fie> ey ke
‘_ Pass/Fai Tast, AOM Test i + [ Locals (MainSequence’)
Video - Composite Pass/Fai Test, RAM Ted vi + [} Parameters (MainSequence’)
our1 Numene Limt Test, 0 cx < 10, Vide. A s
S Hamen: L Test 5 5, Keyboard
N BN Cal Enscutstie & Step Sestinga for Viden Test
. [} Fropesy Loader Fropetes [ Moskie —
et Comectiry F. Al a S
Call Type: vical hd bt
CTEY B i v .
Project Path: - & Ze .
Fempiat ) &= 5 ot nt
\ e LAN Lo Mo fie speced] i Sy P
1 Path; Video Test i = o B__jaeScreded
[ ouder Motharboard Test Wideo Ted v
Parmeter Name Tipe hOs g  Defmk  Voe Video T
At NnberDB Ep— | arorou !
R 3 [ This V1 simulates the testing of a video card on @
emorout Cortaner [T o Stop Reauk Emoe (9| e
B Vindaws 2% Step Settings | 42 Ouput | 5§ Analyes Fesits
Model Sequentisbocel 521 Sep Selected [5] Numbes of Sieps 20
@)t Oy 08
- An . BT ———
@ e oy
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TestStand Sequence Editor

B NI TestStand - Sequence Editor [£dit] B

° ‘ reate File Edit View Execute Debug Configure SourceControl Iools Window Help
HOHQ XDDOEG pum G B

BE-E-ag HEMS %Y FE E
. PH] insertion Palette v 2 % | /T coquence Fle 1% | T x
° E d It Step Types 5 | [Gteps: MainSequence ~ B [Sequences N - n
F RO 2 Step Description H Se«auence Commer
= (5] setup () 2 [MainSequence
B Pase/Fail Test M
- Manage B oot stnser Sieps Here>
D Muitiple Numeric Limit Test (=) Main (5)
D strng Value Test . < n, ’
B Adin E T PassiFail Test Pass/Fail Test, Keyboard Testvi .
X B Seauence Numeric Limit Test Numeric Limit Test, 9 <=x Hame
[ ] e C u e %) Statement = [B# Locals (MainSequence’)
[ Label @ Multiple Numeric Limit Test  Multiple Numeric Limit Test, Number of Measu... o [T7] ResutList
[ Message Popup <A cickt
m Action Action o nset Localz
B Cal Becutable ;@' @ ers (Mais )
o D e b u g E ::?:’“adgr 1, String Value Test String Value Test <Right cicto insest Parameters
%2 Addtional Results <End Group> - (1@ RleGlobals (‘Sequence File 1)
9 Fow Control <Alght ciick to insert Fie Giobal>
. s g (=] Cleanup (0) + @ StationGlobals
B <insert Steps Here> G hisContext
- View reports iz ” o
af For + 43 Step (Numeric: Limit Test’)
] For Each
4 While -
. De IO i v | g B A— ;
Templates 3

- ax

[ Steps 43 Modue | Limts | Dta Source
<Drag Template Here> Cal Type: VI Cal -
- Create user e =
Dy Templats Hore> (Optional) {No fle specied)
. - [ Sequences. VI Path Examples’\Demo’\LabVIEW\Computer Motherboard Test\RAM Testvi = &
fl I e S Doy Tempiate Here> o\ Instnments\TestStand LabVIEW\Computer Mot
p ro Drag Templte fere> Parameter Name Tyee Ot log  Defat Ve RAM Testvi 4l
RAMFail Boolean in = True 8 v RAMFail Result
Resut Boolean [&] error out E
=] Step Resut Emor This VI simulates the testing of the

- Customize Ry

9 Insertion Palette | B Windows & Step Settings | 4] Ouput | i§ Andlysis Resufis |

[User: odmimstotor Model SoquentlfodelSoq__[1 Siep Selcted 1] Nomber of Sicpe:5
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Sequence Editor—Insertion Palette

Double-click or drag/drop to add
steps to your file

] Insertion Paletts

e + Code module steps

Few®anmd

e - Pass/Fail Test

E“%@ ﬁ - “Numeric Limit Test

Be - 'Multiple Numeric Limit Test
: - String Value Test

?:%?Ez"" - “Action Step

e - Flow control steps

- Message Popup step
--Synchronization
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Sequence Editor-Steps Pane

- Steps are placed inside
seguences "

Computer T = |

ops: MainSequence

- Sequences conta s

mTurn Vacuum Table On Action, Vacuum On.vi

° Setu p <End Group>

[=] Main (9)
. m Powerup Test Pass/Fail Test, Powerup Testvi
IVI a I n [ = {Powerup Test} Result PassFail
@ CPU Test Call CPU Test in <Current File>
L4 C I e a n u p @RAM Test Pass/Fail Test, RAMTest (computer dll)
%V\deo Test Numeric Limit Test, 0 <x < 10, hertz, Nationallnstrur
@Keybcard Test Numeric Limit Test, x> 5, Keyboard Testvi
- TestStand cancal &

I @Powerup Diagnostics ~ Numeric Limit Test, No Comparison, Powerup Diagn

many different d¢ . &

environments -

mTum Vacuum Table Off Action, Vacuum Off.vi

. Programmatically"ucucu e |
execution order with flow control
steps
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Sequence Editor--Sequences Pane

Sequences -~ 0

Sequence Comment A
CPU Diagnostics Debugs if any CPU tests fail

- To run a test program,
i [MainSequence Simulates testing 3 computer motherboard, Tests PowerOn, R... |
SequenceFileLoad

you execute sequences

<

- Sequences contain a
group of related tests
(aka steps)

- MainSequence is the top-level sequence

- Sequence files can contain a number of sequences, each
with its own list of steps
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Sequence Editor--Step Settings--Module Tab

- Module tab automatically populates with parameters and functions of code
module

- LabVIEW code module steps populate with VI icon and documentation

- You can easily step into LabVIEW or LabWindows™/CVI code with Edit
button

&% Step Settings for Powen
mmmmmmm 3 Modue | Data Source
Call Type cal
Project Patf - el
(Opional) 1A
(No e specfied)
e o Teey EEEE R
ers'\Public'\Documents' ional Instruments' 2012\Exar emo’\Lab VIEW \Computer erb eny
aaaaaaaaaaa ype In/Out  Log Powerup Testvi -
wwwwwwwww = B
e L 7 (E=] Result
D B beveer @l RS
HHHHH o &} ten Resu PassFal
3| Thi: imul; power up of the computs therboard and verifie -
o Co ou @] Step Resut Emor e o e e o er moll il -
= = ‘7 NATIONAL
ni.com The mark LabWindows is used under a license from Microsoft Corporation. Windows is a registered trademark of Microsoft Corporation in the United States and other countries.



Sequence Editor-Single Pass vs. Test UUTs

- Single Pass
- Executes test sequence once
- Often used during test development

- Test UUTs
- Loops through test sequence for multiple UUTs
- Often used for production as units roll off of assembly line
- Shows serial number dialog

Execute | Debug Configure  Source

P Test UUTs F5 |
P Single Pass Ctrl+F5
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Instructor Demo

Introduction to the TestStand Environment

Objective

Time to complete: 15 minutes

Run simulated mobile device test sequence.
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Exercise 2

Introduction to the TestStand Environment

Objective

Time to complete: 15 minutes

Run simulated mobile device test sequence.
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Hands-On Test System Creation

- Scenario: Tests are provided by your engineering team

- Filter Test Sh v i e
T Tes e
- BER Test I wumumumumumuuumumuiuummmmmuumumummnuumunmnn“”””""“""“” ‘H
- LED Tests - T - NWMNW ‘ ‘ ’ ’
. Easily integrated into TestStand  sesmss o (I
5 e ey e E= WLy

nnnnnn

VVVVVVVVV
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Exercise 3
Adding Tests Using the TestStand Sequence Editor

Objective

Time to complete: 25 minutes

Create steps to test the filter, LED, FET and transmission lines on one
UUT.
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Scaling up Production with Parallel Testing

¢ NATIONAL
’ INSTRUMENTS'

ni.com



Increasing Hardware Utilization with Switching

LED 2 (white)

b |

DMM

' |
+ . LED 1 (blue)
I
a8

TP6

LED1
X

LED2

[P

_klll

_+

PXI-2532 8x64 Matrix

ni.com
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Switch Automation with TestStand
Step 1

Create or import switch system
configuration file into NI Switch
Executive

N ATE - Measurement & Automation Explorer
Fie Ede View Tash Help
3 ShowHide Tree |l Save | Revert S import B Export [ Validate 8 Test Panel 3 Debug Pandl

Routes and Route Groups

a9 L0 ARGt AT
ik Filler_L oPass_ARB_ta_UUTL
ATE_Sumch_Conngueation
o i _LoFass, U o SCOPE

§
£

g Filter_LaPass_ULTS_to_SCOPE
e Loapback AR o SCOE
o Tt FETS U

o Test_FETS LT

e Tt FETS T2

e Test_FETS_UUTH

SCOPE(CHI
SUUCHOHD
SUCHLHD
SAUCHEHD
SACHIIHD

ARBICHO[S

= Tet FETIUT

e T FET O

1§ Test_Filter_LP_ULTD
un

3 Schematic Configuration == O

ni.com

Configure the Switching property
in NI TestStand to call
preconfigured routes and route
groups

2% Shep Settings for Blue LED Test

Fiopetties {3} Wodue | Limis | Data Sourcs

General Enable Switching

Run Options o e

Loaping Suitch Exesutive Vitual Device:

Post Actions Operation
& Switching

Synchiorization Route(s) to Connect [Tealeoomute ~Jf@lv]

Expressions Routef] o Discanect e

Prasondiions

Requirements Multicannect Mode: Multiconnect Routes S

Additional Resuls Dperation Oirder Disconnect After Connect -

Property Browser
Cornston Lk

Wait for Debounce Before Executing Step
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Exercise 4

Integrating Switching into the Sequence using Switch Executive

Objective

Time to complete: 10 minutes

Create a new step for testing the second LED and add switching

operations to the test steps for the two LEDs, filter, and FET on one
UUT.
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Sequential vs. Parallel vs. Auto-scheduled Execution

-Simple 1 UUT test fixture Sequential
. UUT] Test3
- Extremely simple code structure UUT 2 S
- 12 time blocks for 4 units uuTs3 Tst1 Ttz Tost3
UUT4 Test1 Test2 Test3
- Multiple UUTs in parallel Parallel Testing
-Switching allows hardware UUT 1 fet3
UUT2 Test2
to be Shared UuT 3 Test1 Test2 Test3
-~30—-60% decrease in testing time UuT 4 T Ttz Tesa

Auto-Schedule
-Same HW setup as above T - o

- TestStand auto-schedules resources uuT 2 oz Tos [ o
. . . UuT 3 Test3 Test1 Test2
-~15-20% further decrease in testing time .

UuT 4 Test1 Testz Test3

‘7 NATIONAL
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Execution Profiler

- Provides immediate visualization and performance statistics for all current executions, threads,
and resources

- Used to optimize test sequences by profiling step execution time

- A fully optimized test should take 4X the longest test time

B Resource Usage Profiler

(== = ]|

File Edit View Help

Fiesource Usage per Thread | Thread Usage per Hesuulce‘

AutoScheduled - Setup [AutoSchedule seq) [0x70] {Sacket: 0} M |DMM1 .
AutoScheduled - Setup [AutoSchedule seq) [0x7E] {Sockek: 1}
Autofcheduled - Setup ButoSchedule. seq) [0kFF] {Socket: 2} [t
AuteScheduled - Setup [AutaSchedule. seq) [0x80] {Sacket: 3} |DMM1
——Tr T — ‘|
o 10 16.339383 [5)

Summalyl Hesuurcssl Execulluns‘ Threads |Uperal\uns| Evenlsl

Thread ld  Thread Execution Test Socket TimeinUse[s) Percent Time inUse  Time Blocked (3]
070 AutoScheduled - Setup [AutoSchedule. seq| [Ox7. Single Pasgz - Test Socket Entiy Point - AutoSch... 0 E.153067 I7.EER 0.065020
O«7E  AutoScheduled - Setup [4utoSchedule. seq) [0x7. Single Pass - Test Socket Enty Paoint - AutoSch... 1 E.153060 37.E3% 0.0B5561
0s7F  AutoScheduled - Setup [AutoSchedule.seq) [047F]  Single Pass - Test Socket Entry Point - AutaSch... 2 E.102376 37.36% 0.080932
080  AutoScheduled - Setup [AutoSchedule.seq) [0480]  Single Pass - Test Socket Entry Point - AutaSch... 3 E.106826 4 0.077605
< | 1 | 3

Resume Display l [ Clear ]
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Switch System Block Diagram

Unit Under Test

DMM

High-Speed 8X64 Matrix
Digitizer Topology
Arbitrary
Waveform
Generator

SMU

High-Speed DIO
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Switch System Block Diagram

Test Hardware Switch Hardware Units Under Test

High-Speed 8X64 Matrix Topology | fET B fET |
Digitizer ~ Filter | ~ Filter
| LED | | LED |

Arbitrary
Waveform
Generator

 LED  LED
High-Speed DIO ~ Filter '~ Filter

| FET | . FET |
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Exercise 5

Performing Auto-Scheduled Parallel Testing

Objective

Time to complete: 15 minutes

Utilize the TestStand Auto-Scheduling steps to scale up the testing
from 1 UUT to all 4 UUTs in parallel.
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Test System Deployment
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TestStand Deployment

- TestStand Deployment Utility
- Analyzes test sequences and creates
distributable installer
- Full-Featured and Simple Uls written
in five development languages for
easy customization
- NI LabVIEW

(%3 TestStand Deployment Utility - New Deployment *

System Source | Distributed Files | Installer Options | Build Status |

Distributed Files: Wiew Destination

[=]

=W TestStand Public Documents Directory

<

W =5ubYIs: Save to 'SupportVls' directory >
=+ ¥ Examples
£+ Demo
1 LabvIEW
£+ Computer Motherboard Test - Copy
--[W Cache Diagnostics. i
--[w Cache Test.vi

W Computer Motherboard Test,apt
W Computer Motherboard Test. tpj
[¥ Computer Motherboard Test, tsw

--[¥ FPLU Diagnostics. vi
[ FPU Test.vi
--[¥ Instruckion Set Diagnostics.vi
--[W Instruckion Set Test.vi
--[¥ Keyboard Diagnostics.wi
W Keyboard Test,vi

. |

--[W Computer Sequence Simulation Dialog, vi

--[W Computer Motherboard Test Sequence - Copy.se
--[W Computer Motherboard Test Sequence.seq

r

-

I

Analyze Source Files ] [ Expand Al ] I Callapse Al

- NI LabWindows™/CVI
- CH.NET
- VB.NET e E | e

- C++ :

n | .com The mark LabWindows is used under a license from Microsoft Corporation. Windows is a registered trademark of Microsoft Corporation in the United States and other countries.

| TestExec.c

1@}/ Note

1
5| # lu <cvirte . h>

6 # lu <userint .h>
1 "TestExec.h"
1 "tsapicvi.h"
lu “tsui.h"

1 "tsuisupp.h"
1 <utility . h>

£ "tsutal h*

Forml.cs | Forml.cs [Design] = Start Pac
“1% WindowsApplication1 Form1

Fusing System;
using System.Collections.!
using System.ComponentMod
using System.Data;
using System.Drawing:

L using System.Text;

using System.Windows.Form:
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Provided TestStand User Interfaces

Default Full UlI-Cyziitetdvibtimde

[ TestStand User Interface - Computer Motherboard Test Sequence.seq =R
[l edt Execre Debug configwe Iods b
e Sequence Fle |
Step Description i) N
(= setup (1}
) Turn \vacuum Table On Action, Vacuum On.yi
< >
End Group B Sequence Cal
5 Statement
& Label
Insert Step E Message Popup
Cal Executeble
{Pawerup Test} Result PassFail Adapter g Fropets Loat
= Edit Pass/Fail Shurce... Ctrl+E o pe et
:| CPU Test Call CPU Test in <Current File= 3 Specify Module. CtilsM ¢ FTPFies
~ G *B% Addiional Results
@ RAM Test Pass/Fail Test, RAMTest (computer - 3 Flow Control
Preconditions. Ctrl+R.
m'\/ldeo Test Nurneric Limit Test, 0 <x < 10,hertz " Breakpomt 5 Detab
atabase
el Run Mod s
Keyboard Test Mureric Limit Test, x> 5, Keyboard — Om
Cut Ctrl X, LabVIEW Utility
~ Else 1) Copy R Ctl+C
 aw B Paste Ctrl
1 |
I Powerup Diagnostics Mumeric Limit Test, No Comparison i i
¢ End Rename F2
o ™ ] Run Selected Steps
= Run Selected Steps Using » | Templates A
Vaiable Value Sequence
- Laap an Selected Steps.. & st
- [ Locals [MainSequence’) (£ cPu Disgrostios + O Steps
Loop on Selected Steps Using VI o
Computer Nething - | EJcruTest | 1 O Variables
-+ [i3) RresulList [ jMainSerpience L step Lt Confgurations I, &5 Sequences
Faneal Fake B Sequenceicload Step Properties..  Alt+Enter <Dvag Tamplate Here>
[Tl CPUFal False
RéFail False
KepboardValue 0
Wideck/alue 0
== =
' -
T TestUUTs ] [ Single Pass | [ RunMainSequence
User: adrmiristiator  |Model: SequentiaMadelSeq |1 Step Selected (0] Mumber of Steps: 11

ni.com

Hotkey:

Ctrl+Alt+
Shift+Insert

NATIONAL
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Our Customized LabVIEW User Interface

4 TestStand Operator Interface =
Selected Sequence File: (g C:\Seminars\Buid an Automated Teat System with TestStand andthe PXI Platfor Hands-On)\Exercises\ATESequence seq <] [ OpenSequenceFie.. | POWERED BY
wwow, [ wun ~ i
wmnmam* Test UUTs Teminate Al e S a n
Socket 0 Socket1 Test Report
Step Description Se.. Staus Description Se.. Status @ stop [2) Refresh &} Home =
|1 Auto Schedule  Timeout: <no timeout> Done Timeout: <no timeout > Done -
fa Use Auto Sc...{'Scope”"Arb") Res... Done .. {"Scope""Ab"} Res... Done Batch Report M
{®Fiter Test  Pass/Fail Test, FterTestAs... Swit... Passed | Pass/Fai Test, FherTestAs.. Swi.. Passed
¢ End Res... Dene Res... Dene Station ID ATDEMOKIT
B s oMU Res... Coga - Res. Done il | | gatch Serial Number NONE
({SFETTest  Pass/Fal Test, FET Testvi Swi.. Passed Pass/Fai Test, FET Testvi Swit.. Passed
% End Res_ Done Res_ Done Date Saturday, August 13, 2016
s Use Auto Sc..."DMM" Res... Done s Use Auto Sc..."DMM" Res... Done Time 7:57:04 AM
{3Bue LEDT.. {27 . Numeric... Set... | ERERN {3Bue LEDT.. {2638805150386), Numeric... Swi.. Passed il operator administrater
| {3 Whte LED ... {2.667516708374), Numeric... Swi.. Passed.| | {3 Whte LED ... {2.635208747314), Numeric... Swi.. Passed |
% End Res... Done % End Res... Done
fa Use Auto Sc___"HSDIO" Res.. Done B4 Use Auto Sc._"HSDIO" Res.. Done Test Socket UUT Serial Number UUT Result
UBERTest {0}, Numeric Limit Test, x < ... Addi... Passed UBERTest {0}, Numeric Limit Test, x < ... Addi... Passed 4 NONE Passed
L ¢ End Res... Dane L ¢ End Res... Done 1 NONE Passed
% End Done % End Done .
<End Groups <End Groups 2 NOWE Fasse
3 NONE Passed
End Batch Report
Socket 2 Socket3
Step Descrption Se.. Status Step Descrption Se.. Status UUT Report
|2 Auto Schedule  Timeout: <no timeout> Dene |2 Auto Schedule  Timeout: <no timeout> Dene
" fia Use Auto Sc...{'Scope”. Arb") Res... Done " fia Use Auto Sc...{'Scope”. Arb") Res... Done Station ID ATDEMOKIT
fFiker Test  Poss/Fail Test, FiterTestAs... Swit... Passed | fFiker Test  Poss/Fail Test, FiterTestAs... Swit... Passed |
Test Socket Index 0
% End Res... Done % End Res... Done -
e Use Auto Sc... 'SMU" Res... Done e Use Auto Sc... 'SMU" Res... Done Serial Number NONE
C{SFETTest  Pass/Fal Test, FET Testvi Swit.. Passed | C{SFETTest  Pass/Fal Test FET Testvi Swi. Passed |  Date Saturday, August 13, 2016
© End Res... Done © End Res... Done Time Si57:08 AN
fie Use Auio Sc..."DMM" Res... Done fie Use Auio Sc..."DMM" Res... Done
3 Blue LED T.. {2.675305366516). Numeric... Swi.. Passed 13 Blue LED T.. {2635736216141), Numeric... Swi... Passed .  OPerator administrator
. {3 white LED . {2638937950134). Numeric .. Swit.. Bassed | . {3 white LED  {263437628746). Numenic . Swit_ Passed |  Execution Time 18.9656 seconds
¢ End Res... Dene ¢ End Res... Dene Number of Results 15
fia Use Auto Sc..."HSDIO" Res... Done fia Use Auto Sc..."HSDIO" Res... Done UUT Result —
GUBERTest {0}, Numeric Limit Test, x <. Addi... Passed | GUBERTest {0}, Numeric Limit Test, x <. Addi... Passed |
. % End Res... Done . % End Res... Done
© End Done © End Done
o o = Expand / Collapse MainSequence
Begin Sequence: MainSequence
(C:\Seminars\Build an Automated Test System with TestStand and the PXI Platform
Hands-On\Exercises\ATESequence.seq)
! il J v
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Instructor Demo

Execute Project with Customized TestStand User Interface

Objective

Time to complete: 5 minutes

Understand the use of potential customizations to TestStand User
Interfaces.
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Exercise 6

Execute Project with Customized TestStand User Interface

Objective

Time to complete: 5 minutes

Understand the use of potential customizations to TestStand User
Interfaces.
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New Test Requirement (optional)

SOCKET0O @ @ -

- There are 3 LEDs on each test
socket ( , green, and red)

- Use provided API in TestStand to show the operator
whether the UUT is testing ( ), has passed
(green), or has failed (red)

- Why shouldn’t we add this code directly to SOCKET2 @ @ *
MainSequence? AT DEMO JUT
- This adds clutter and hides purpose of test code :

- Socket LED control and UUT LED testing could be
easily confused by operators

‘7 NATIONAL
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TestStand Execution Architecture—Process Model

- Sequence file that contains all code not specific to one type of UUT
Reporting

L]
. Step Description
- Database logging ® Setup )
= Main (12)
. . @I Inttialize Entry Point Call Initiglize Execution Entry Poirt in ModelSupport.seq
° Se rl a I n u m be r Sca n n I ng %I Mode! Pluging - Begin Call Model Plugins - Begin in Model Support.seq
[E] Process Setup Callback Call ProcessSetup in <Current Files
. . . [ PrellUTLoop Callback Call PrelJUTLoop in <Cument File
B p p
. Reportlng information By PreUlUIT Callback Call PreUUTin <Curent Fie>
. @I Model Plugins - Pre UUT Call Model Plugins - Pre UUT in ModelSupport seq
to a C u Sto m u Se r I nte rfa Ce @ Madel Plugins - UUT Start Call Model Plugins - UUT Start in ModelSupport seq
-[L_é'__);ff:;ain-éeélzuel.ﬂcgéa-ll-be-lc-k o - [;a-ll. .P;mﬁ.at:;r;.:séqu;;cé.-i.n:-F\;L:nét:ate:.Pr;cessModBIUierd
° D Efa u |t p ro C e SS m O d e | @I Mode! Pluging - UUT Done Call Model Plugins - UUT Done in Model Support.zeq
@I Model Plugins - Post LT Call Model Plugins - Post UUT in Model Support seg
1 H [ PostUUT Callback Call PostUUT in <Current File>
B
IS Seq uentla | MOdeI 'Seq @PostUUTLoopCallback Call PostUUTLoop in <Current File:
<End Groupz
. = Cleanup (2)
© W h 0 | e CO m p a n I e S 0 r @I Process Cleanup Callback Call ProcessCleanup in <Cument File
@ Mode! Plugins - End Call Model Plugins - End in ModelSupport seq
H <End Groupz
groups often standardize
SequentialModel.seq

on a customized process model
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Solution for LEDs—Callbacks

- Sequences that a client file can override to modify behavior at a particular time

- Engine callbacks

- Predefined by the TestStand Engine [ Computer Motherboard Test Sequence.seq Callbacks =)

- Ex: SequenceFileLoad to launch Calback Name Calback Type Present Add
an FYI dialog describing the eited | Eeobe
purpose of a sequence file etonuiay tevket ] [Ce

- proces model allack

* Sequences marked as a PoalT Mot o
“callback™ in process model e e
can be overridden by Dansiitines e =
sequence files using that ok ][ Coed |

process model

- Ex: PreUUT can be overridden
to replace serial number scanning from process model with intelligent camera-based

vision recognition system
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Exercise 7
Overriding Callbacks

Objective

Time to complete: 15 minutes

Override the PreUUT, PostUUT, and PostUUTLoop callbacks to change
the status LEDs for each UUT to yellow, green, and red, depending on
whether the unit is testing, passed, or failed.
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National Instruments Services and Support

- Technical Support
- Web support resources
- Application engineers worldwide
- Premier support
- Instructor Led Training
- Developing Test Programs Using TestStand

- Architecting Test Systems Using TestStand
- Thousands of engineers trained each year

- Certification e
- Certified TestStand Developer (CTD)
- Certified TestStand Architect (CTA)

ni.com/services
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Visit ni.com/automatedtest

Access test development resources
- System design templates
- Reference guides
- Optimization strategies

Read case studies

- Explore business and technology impact

‘ Lea rn a bOUt th € p rOd u Cts Start Building Your Own PXI System
Customize your system by selecting the hardware, software, and
. PXI, La bVI EW’ Teststa N d’ an d more services you need forgyour application
. Hardware Software Services
- Configure a system or get a quote = o+ T o+ oy
w” e A
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Stay Connected During and After NIWeek

Q0 ni.com/niweekcommunity
Bl facebook.com/Nationallnstruments
] twitter.com/niglobal

@ \outube.com/nationalinstruments

Please provide feedback on this session via the NI\WWeek Mobile App



