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TestStand : reminders (1) BSAPHIR

QO Definition

« NI TestStand is ready-to-run test management software designed
to help you develop automated test and validation systems
faster ».

O Standard as a fact

TestStand establishes itself as a test bench development
platform since version 3.0 (2004)

14 of the top 15 electronics manufacturers use NI TestStand
(Electronic Business, 2004)
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TestStand : reminders v

Signal Physique & Instrum

QO Customization

Callbacks
Operator interface

Database Schemas

a Process models
Sequential

Parallel

Batch Synchronized |
Section

Socket 0 Socket 1 Socket 2
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TestStand : reminders (3) v

Signal Physique & Instrumentation

a General architecture

Sequence
Editor

GPIB/Serial 0
and VXI Acquisition Instrument.

Motion Vision

E)istributed
1/0

NiDays 08 Building a project with NI TestStand : Architectures and methodologie-



TestStand : selection criteria (1) erex

0 A test sequencer is recommended:

if the test sequence depends on product under test
if the test sequence has to be modified

0 TestStand advantages
Modularity which facilitates « re-use »
Scalable et durable
Forma structure, error management
« Core » robust et customizable
Parallelism, multi-thread, multi-execution
Login, user management, UUTs management
Execution report, database results logging
Multi-languages resources files
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TestStand : selection criteria (2) Jerex

0 TestStand disadvantages
Requires Microsoft Windows
Run-time license at least on each station
« Insufficient » native Step Types palette

Complexity

a Carrying out TestStand
Training essential
NI partner assistance

INSTRUMENTS

Certified TestStand“ Developer

y NATIONAL
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Using TestStand BSAPHIR

Spur_1.2v (dac)
Spur_2,2V {dBc)
7w (dc)

many results

0 In laboratory
Characterization bench

Validation bench to analyze
g
0 In production
Input control bench -
Assembly bench
Functional test bench PASS
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Case studies (/)

a ATMEL : IC characterization bench

custom

_ Project selection
OpEraeINEHace

Seguence

JlesiStand Engine

Editor (ActiveX server with API)

@sule
BSAPHIR

Signal Physique & Instrumentation

Measurement sheet
(MS Excel)

Unit Under
* Test
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Case studies BSAPHI

Signal Physique & Instrumentation

a STMicroelectronics : TELMIX bench

Seguence

Editor

TestStand Engine m
(ActiveX server with API) MySoL:

Results
Database

Unit Under
Test

Instruments
& Switches

Y1
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Case studies (©) BSAPHIR

O STMicroelectronics : RFTS characterization bench

T # Loop on environment : MySsoL: .

> Temperature

> Pov&/elr Supply t @ . )
/ > module parameters TestStand Step - @ eSults
u TestStand Database

m LabVIEW Data Extraction —> Raw data
Y -| — :
------------------------------------------------ Graphlcs
V[ seomowne |
Loop on module : Step Module

> variable (within script)
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Case studies (/) BSAPHIR

0 AREVA T&D : Sensor input control bench

o N &°
. . vodt L Ra
Impossible challenge: five days delay Lt et
4 Y
\ 4

Use of generic configurable steps TS

Saving sensor lot results into ASCII file
then results analysis with MS Excel

NiDays 08
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Case studies (© ) ESAPHIR

0 INVENSYS : Gas products functional test bench

Custom
Operaio) Interiace

Seqguence TestStand Engine

Editor (ActiveX server with API)
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Case studies nfji”ﬁ%

Signal Physique & Instrumentation

0 AREVA T&D : PLC monitoring

Se m i-a uto File Execute Debug Configure Help
Validation Mesvieg~ AREVA BWatch3 Test bench 110

¥1.0,0.50804
b o e ra t o r Product S/N || Name | Comment | Status B
@ CPU's Configuration Check CPU's configuration - Disabled all sensors - System's Failure alam ON - Passed

@ Sensors Activation Check sensars activation - Mominal density - System failure alaim OFF Pasged
Terminate Execution | ehoy Doge

& Tt threshold (Decrease] Check. 1st threshold resspassing Pasged

E‘ 2nd threshold (Decrease] Check 2nd threshold resspassing Pasged

Current sensor & 2nd threshold (Increase] Check 2nd threshold disappearence Passed
& st threshald (Increase] Check 13t threshold disappearence Pasged

1/ 10
Label $ & 3d threshold [Increase) Check 3nd threshold resspassing

GDA/D &I 3dthreshold [Decrease] Check. 3nd threshald disappearence
¥ End LI

Simulator CPU ) - | _Density (g/l)
Responding 4 2915
Pressure (bar) Pressure (bar) E—
49 4 Disconnected
Liguefaction
4
Temperature (°C) Temperature (°C)
Threshald 3 ' 64,80
Threshald 1 55,90
o
— Lensity {0/l Threshold 2 53.30
Init » =
Morningl density 58.50

Control

Software HMI GOA/0 : Check density value

User MESULODG Murnber of Tests: 10
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ESAPHIR

Signal Physique & Instrumentation

Case studies

a SODIMAS : Lift electrical control box

Initially intended
in LabVIEW

Only one generic
Step Type
Sequences easily
written by a
technician

Fichier Mode dégradé Maintenance Configuration  Aide

Mesvleg~

SODIMAS : Banc de test SDE

Logout

Reprise

Terminer Test

Quitter

Etape In

Etape Suivante

Etape Dut

Rl

Entrées / Sorties Digitales

Jﬁpe | Dezcription | Commentaire ‘ Mode Exec, Status
b 2 Message “Raccardement”
B TestUrit #1 Test, Tensions = 24¥DC, TOWDC, 230WAC, <N... Relais = 00070010 010007170 01100001 00000010
i TestUnit #2 Test, Tensions = <NC>, 10WDC, 230VAC, <MC... Relais = 00011010 01000701 01110001 00000010
End

1! Resultat du test:

Tensions Relais Securite Ordre da Fabrication

1z 3 435 6 7 3 [1234567

v Gl e ;
Etat GF1 Scenario

T2 l | tovoc [Carte porte et frein

940 11 12 13 14 15 16 P

Etat GF2 rogression

T3 - 24 VDO

1T 18 18 20 24 22 23 24 - Sécurité 20:26:51 1/ 3
T+ [l za0vac 12/09/04 ol
- - -

- 00 VAC 25 26 27 28 29 30 81 82 !
Centrale de mesure
i - Externe
Agilent 349704
y M® voie
Voyants Interface raccordement Contrble il' 102 YOO
Buzzer
— i | e
- Test en cours
code 2 [i] - Etat QF2

- Défaut

Utilisateur: Mesulog

|Nnmhre détapes: 3 ‘
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Case studies ()

0 HONEYWELL : Assembly and functional
sub-assemblies test bench

PLC and tester

3 UUTs in parallel
o Assembly
o Functional test
o Packaging vision test

Videos display for
hovice operator

BSAPHIR

Signal Physique & Instrumentation

Ele Execute Debug Confiors Tooks Help
V10570120
ATP Bench O tor Interf cEieioy
enc perator Interface Dainéja7
MESLLOG 2007
— Product under Test [ Test Statisti R Packaging Test St staty
e Tye Shca Calbratian Ualing  Detected SH R atus: | @
T v| | Tcesoom v e ok 1) Assermbly =
Techrical Reference £ant3 M Waintenance 2)Prefunct Test Ll
[6240808 | [s603040002881 | N PASSED: 3) Funct, Test el
Embedded software | Embedded software 2 Soporects @ Prefackagng Ll N
[ s ]
L f 5) Packaging Test
— ) Packaging Test Ll
Work Order ‘Quanlwly | - 6) Srale =
g [~ Evacuation Ramps
~ Container
ot - 4
m b Products 0 Functest e . —
Step detal
[ sigePass | [ tewtwrs | weicht | 0447 ka Fiablty s . ‘

User Group Fath

[ administrator |

[E\TestBenchCommon'S equence\Sequencer seq

User message

Descrpiion Flow Propetiss | %
AcnireFileGlobals Lock0)
Call Assembly_Testin <Curert Files
) »> Evacuation Famp Assembly Call Evacuiation Fiamp Assemby in <Current File> Frecandition
Urlockd FieleaselFief3 obals Lock()
L. I Assembly Test FAL Goto <End Growpy Precondtion, Post
Lockl AcqireFileGiobals Lockl)
) Hardler] Lock Call Handler Lock in cCurrent Files Fost Acion
Lockz AcoirelFileGiobals Lock2)
X Hancler Unlock Call HandlT Uirbock in <Current File
3] Read 20 Label Call Read 20_Label in <Curent Fil> Precandilion 4
] SafelyBio Lock CallSafelyBox Lock in <Curent Fil> :
Urlock1 FieleaselFiefiiobals Lock1)
= Functional Test {Call Functional_Test in <Curent Fle>
Lockd AcqireFileGlobals Lock3)
) SafelyBox Liniock Call S afelyBon Uniock in <Cunent Fiies
¥) >> Evacuation Ramp FunciTest  Call Evacuation Fiamp FunciTest in <Curent File> Frecondition
| Unlack2 FicleaselFlef3 obals Lock2)
. IF Functional Test FAIL Goto Unlock? Precandition, Past
Handier2 Lack Call Handler2 Lock in <Cunent Fie>
[ Hander2 Lniock. Call Handler2 Urlock in < Curent Fis>
== Packaging Test Call Packaging_Testin <Curert Filey A
»» Evacualion Ramp Packagng  Call Evacuation Ramp Packaging in <Curtert: File Precandition
Seale Incrament Call Scale Incremert in <Cunent File> Post Expression
120 Scale Frint Lot Label CallSeale Print Lot Labelin <Curent i Precandition o

Sequence Description:

Generic Sequencer V2 20.70131

|User: administrator

[Model; Parslieiodelseq

Mo Tests Selected

[Number of Tests: 25

ays 08
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Case studies (V) ESAPHIR

0 VALEO : Assembly and functional test bench
Different sequences launched in parallel
Components control, picking indication for the operator
Replacement of three PLC
Monitoring of vision station and acoustic station
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Architecture (7 ) BSAPHIR

0 Instruments driving
Interchangeability (IVI, IS, others) ?
Switch Executive ?

0 Database
Tests parameters (configuration)
Tests limits (specifications) Direct link
Tests results (= report) to ERP ?

0 Additional servers _

] ] Operator interface
NI Shared Variable Engine |, ®g sharedrand |* indicators
OPC e automatically
updated
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Architecture () BSAPHIR

0 Stations
Single station
Deployment on many PC

O Network

LAN : server connection (file or database)
WAN : remote control, database

a Source Code Control = comer

# g0 O

Tortoise SVN o

ﬁ] Seduence

Synchronicity = @

{0 DAGMX

Others... % o

[ Instruments

{0 Label

&,‘] Operator Interface
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Architecture (2) e

Signal Physique & Insirumentation

0 Operator interface
o TS :UlMessage @perator Interface

4

liestStand ERgine

(ActiveX server witin API)

UlMessage

SEgUEnce

. Shared
o Additional Server Operator Interface Variable

Engine

JlesiStand Engine
(ActiveX server with API)

SEJUEnce
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Methodology (" | ﬂ;::m

0 Recommendations

o Modularity
o Use containers ( = LabVIEW cluster)
o Create sub-sequences

o Data zones
o Sequence « Parameters » and « Locals »
o « File Globals », « Stations Globals »

o Setup and Cleanup

o Documentation
o Use labels
o Use comments
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Methodology () e~

Signal Physique & Insirumentation

Q Step Types libraries

Da&Gms Global Channel

Generic modules creation Bure 10 |

o Configuration dialog box o o
o Execution Module (PostStep) Lo ] [Coomen ]

Use of validated independent modules
o Different Step Types versions can coexist
o Different Run Time Engine versions can coexist

Version management

Insert Skep Tests 3 StEp T':.-'I:IE Version
— P Action Frequenc':.f_(:n:nunt 1.2.4.0
Loap D Frequency_Pu:uwerInBand_l 2 1.24.0
Go Up 1 Level BkSpace Data »
Open Tree View Report 3 B Frequency_Measurement_1_2 1.2.4.0
Browse Sequence Context. .. Datalog , Ededitsubstep 3.5.0.725
Sequence Propetties.., LR ES R i’ PDStSUbStED 3.5.0.725
DagTrad 3 Stanford DS360 »
DA v B eoan Selftest
G ) A 8 o2y k2400 Sourcemeter
Analysi » GWPPT-1830 »
Tna y|5|: N - N B® \:2400 Instrument: Function
emplate -
AGEIZ2504 3
@ Sequence Call COSTIA30E »

fi Statement 'I—
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Methodology (- | ﬂ;::m

0 Project tree

o Search directories
o By default
o Be careful when adding new search branches

o Folder organization
o Generic
o Specific to a bay
o Specific to a product

o Types
o Sequences (process model, callbacks, test sequences)
o Code modules
o Executables
o Data




Methodology n;:::

Signal Physique & Instrumentation

O Execution status
PASS

ERROR
TERMINATED

5! Résultat du test: i S|

0 Status management
Post Step
Post UUT

0 Error management
Resume after operator action

Stop test execution
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Methodology (© | n;;:::;q

0 Database - Automatic logging
Generic

Specific

Teststand b bl L D LERLEZ T ISD IR UUT
Database Options ... results
EUsiem
SCHEME -
By product family v
Report
generation
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Methodology (©) ey

Signal Physique & Insirumentation

0 Database - Occasional access
Database steps

Step

.:.i Open Databaze

.:.i Open SOL Statement

.:.i Cloze SGL Statement Product
% Close Database specification
% Data Operation _ database

Step

Dlitzl O)gizlijog <  Product
results
DAl OPERRLGN database

Step

v
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Methodology ( /| ns';::m

0 Test report

¥ Enable < Disable

Automatic report generation = execution trace
o ASCII
o HTML
o XML - ATML ?

Custom report generation

0 Printing
Default label

Tested product label

Lot packaging label * ’
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Methodology (©) ey

Signal Physique & Insirumentation

0 Debug and maintenance tools

Tools P om|GEEC
o Breakpoint < Step Into / Step Over / Step Out / Terminate
o Watch Expression = « Online » variables modification

o Skip / Passed / Failed - e Ve

. \Watch Expression Yalue | Type
©) InteraCtlve Loop anals.EnunU A E MNumber
0O Next Step anals.Enunt_E A 0 Murmber

Using Sequence Editor

IDEVelopmeEnt EXCCUUER S FEETEEEEEEEEREEEEEREEEEREE StepNy/Siep dehgene

Using Operator Interface o
si implémenté

[EXEcUon SiEpNSICPEXECHUEIN S EELEEEEEREEEEERTE ECieRNecaIENd  UnRNZES
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Conclusion BSAPHIR

0 TestStand is a powerful but complex tool
0 There is no universal architecture

0 Not ONE programming method, but...
... use methodology !

0 With a suitable architecture and a good
methodology, NI TestStand is always a good choice.
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Questions P

Signal Physique & Instrumentation
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Contacts ESAPHIR
Jean-Louis Schricke Emmanuel Boivin
P Centr'Alp - Parc du Pommarin 50 rue du Mail
173 rue du rocher de Lorzier 38 530 Barraux France

38430 Moirans France

+33 (4) 76 3520 17
+33 (6) 88 20 75 48

+33 (4) 38 92 15 50
+33 (6) 88 20 75 48

ils@mesulog.fr emmanuel.boivin@saphir.fr

www.mesulog.fr www.saphir.fr
7 NATIONAL 7 NATIONAL
)‘INSTRUMENTS’“ "INSTRUMENTS’”

Certified TestStand™ Architect

Certified TestStand” Developer

2 LabVIEW

Certified Developer
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