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Agenda I TESTERACT

 Brief Overview Of DQMH

« Module Types
* Events

 The role of TestStand

« Handling Events
* Request
* Broadcast
* Request and Wait for Reply

* Debugging
* Demo
* Deployment



DOQMH Modules I TESTERACT

« A group of Vls that are
related External Caller

« Own memory space
 Can store data

 Easily reusable

« Uses Queued (silent)
Messages to communicate

« External Callers can call
modules at any point

Thermal

. Start Temp Chamber Chamber
. RamptoTemp — | ' Controller

. Turnon UUT
. Wait \
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UUT Com

. Turn Off UUT
. Ramp to Ambient

. Repeat
0. Stop Modules




A look Inside of a module I TESTERACT

 Main.vi —-;__.; Modules
° BaSiCa”y the brains for the mOdU|e _J.Thermalfhamberﬂcntmller DOMH.vlib
. | = [ Public API
* Public API | | @©[J Arguments
* Vls that tell the module to do something || # 0 Request
 Start Module, Obtain Broadcast Events, Do | | | B S”PPTM - |
Something, Show Panel, Hide Panel, Etc.. | | "% Launch Module from TestStand.vi
- g, Start Module.vi
¢ P”Vate VIS !ig. Synchronize Module Events.vi

* Anyth|n that helpS the mOdUIe that iS not i Obtain Broadcast Events for Registration.vi
exposed to callers BN J‘ Broadcasts

* Testers ;ﬂi?ifits
 Technically not part of the module | & " Module Sync
+ VERY IMPORTANT! | g
« Mimics external caller - ;Esters Main.v

m!. Test Thermal Chamber Controller_DOMH APLvi



2+ Types of Modules I TESTERACT

Cloneable

Singleton

« Can only have 1 instance In

memory at a time

* Any call to the Public API will

be to the single instance

* Can have multiple instances in
memory at a time

* Call Public API methods by using
a unique id

External
Caller

UUT Com Module\

1 2
Power Supply Module

Instance 1} Instance 2}




Events @ Emﬁ

* Ways to get information to and from a DQMH module
* The “API” for DQMH module

* Types of Events:
* Request
« Broadcast
* Request and Wait for Reply
* Roundtrip




Request Event 0 TESTERACT

Request — External Caller tells DQMH Module to do something

1- Caller Sends 2- Public API Triggers Event 3- Main.vi Event 4- Main.vi Message Handler Loop
Request ' Handler Enqueues . Dequeues and performs task

Temperature et Point (deg C) | Temperature Set Point E IUpdate Set Point
I DEL k 1 = | sooooo i ﬁﬁﬁﬁﬁﬁ j
UFDATE |CosLs I @) i E
SR O L. | [




Broadcast Event I TESTERACT

Broadcast — DQMH Module gets data to the External Caller

1- Caller Registers for 2- Main.vi calls 3- Broadcast vi triggers 4- Caller handles event
Events . broadcastviat | event with message

some point Temperature Set Point ! E jo] I— |['3:_'€5et ot Updated> User Event
I—-M '_| [emperature 5et Point I:-H-— e
B 5 d Handle

n 1 RegEvents 3B et
a1+ |Jser Bvent

Event




Reguest and Wait For Reply

Event g TESTERAGT

Request and Wait For Reply — External Caller requests information from DQMH Module

1- Caller calls 2- Public API triggers 3- Main.vi Event Handler
Public API event Enqueues

SET == ) o0 : : ; P
FOIT wait for reply % -0 ISEt Point Wait For Hepryrﬁ. =

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4- Main.vi Message Handler does 5- Public APl waits on Notifier and
task and triggers notifier returns payload
bI'F"-'pE =|T||':=:—'T'~'||'|T}— Set Point ] . E m:‘—ﬂ)f
Set Point Wait For Reply_error out r_. Bes b

Wait Notifier jpems .............................................
wait for rep|}.-




Roundtrip %7 ESTERACT

Request and Wait For Reply — External Caller requests information from DQMH Module

Broadcast — DQMH Module gets data to the External Caller



The role of TestStand

External Caller Layer

Low Level Layer
Hardware Layer
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Calling Modules From

TestStand

* Requests

* Reqguest and
Walit for Reply

 Broadcast

et

Thermal
Chamber

Controller




* Requests

Call Request

* Call as a normal step

Test UUT

Setup (0)

Main (12)

£ Power On Device Under Test an..
{53 Power Off Device Under Test

a Show Device Under Test Panel
! Wait ONLY to allow userto seei...
3 Wait

{23 Power On Device Under Test

3 Wait

{23 Perform Self Test

3 Watt

{53 Power Off Device Under Test

3 Wait

{53 Hide Device Under Test Panel
<End Group>

w &

Action, Set Power State vi
Action, Show Panel.vi

Timelnterval(2)

Action, Set Power State vi
Timelnterval(2)

Action, Perform Self Test.vi
Timelnterval(2)

Action, Set Power State vi
Timelnterval(2)

Action, Hide Panel.vi

Result Recording
Result Recording:

Result Recording:
Result Recording
Result Recording
Result Recording:
Resuit Recording:
Result Recording
Result Recording:
Result Recording:

* Does not care about acknowledgement

Disabled
Disabled

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled




Call Request and Wait for

* Reqguest and
Walit for Reply

Reply g

ERACT

* Call as a normal step
* Will thread lock until complete

+ Setup (0)
. lGetTemperste " Action, Get Curent Temperature.vi
<End >

Won't
execute until
step returns

or timeout




Call Broadcast I TESTERACT

* Create a VI to handle event

° = [ [1] <Simulated Temp Chamber Broadcast Events.Profile Complete>: User Event "P
roadacas Timeout 9 :

— — Timed Out?
DBL K Il Completed
g
Sequence Context
=3
_ Handle Event
error in (no error) - ~] error out
= 8% Reg Events Bl M

P User Event ¥




Call Broadcast — Exit

Strategy STESTERACT

* Need an Exit Strategy — could throw an error
e Use the TestStand Monitor for termination

 Broadcast

TestStand Monitor




Call Broadcast —

Asynchronous

 Broadcast

()T ESTERAGT

* Need to be asynchronous? Call in new thread

Sequences « 1 |Steps: MainSequence

Sequence Step Description
i = Main (8)
Call in New Thr 2
° © ead — ) Wait For Profile To Complete Call Is Complete in TCC Library.seq
0] Lot Action
Action
Action
Action
Action
Action

... Thread(Wat For Profile To Complete

Wait For Thread

Properties

Wait for: 8 Specify by Sequence Call:

(O Specify by Object Reference to the Thread

O Time Interval
() Time Multiple

® Thread




Other Considerations @ Emﬁ

 Place all DQMH calls into a library (e.g. Temp Chamber
_ibrary.seq)

* Do not use any TestSte/w: e w

Measurement and Automation Explorer... 'Eg Y @ \k \1 & S

(u N I eSS th at | S |tS p u rp ( Deploy TestStand System...

Offline Results Processing Utility...

* It should be completely:  scwreosmaen

Vorkspace File D¢ mentation

° Can be used by LV Onl‘ Package XML/HTML Files for Distribution...

Profile Execution

)QMH module

Gadget TAL.seq ¥ TCC Client.

Settings

r = False Result Recording
Module in TCC Li... Result Recording

« Create a Layer if you n = coesves s s (@.0. Broadcast)

Import/Export Properties...

o e s - Update Sequence Files... wrature in <Cument ... New Thread, Re:
([ D e u g ap a I Itl eS u S I Update Automation Identifiers e in Locals.Profiles Result Recording

pint in TCC Library... Result Recording

Update VI/LV NXG VI Calls... TCC Library seq Post Expression,
Navigate to Requirements Gateway obals. SelectedPath Pre Expression, L
Racu# Racarding

| DQMH Thermal Chamber 3 [ Start And Sync Module |
Customize... Show Panel

st v = )

<End Group> Hide Panel

1 Cleanup (2) Stop Module
18 Should Ramp To Ambient Here Confi Mioded
Stop Temp Chamber Call Stop Module i onfigure Module




Demo @ Emﬁ

« Add UUT Tools




DOMH Sequence File
Libraries

()T ESTERAGT

* Only call DQMH from here
 Share between all TestStand code

* Create Tools

Fﬂ TCC Library.seq

Sequence

[#3) Show Panel

ID Hide Panel

[£) Stop Module

[E] start And Sync Module
|I| Ramp To Setpoint

@ Get Temperature

|£| ls Complete

Seqguences + B Steps: Show Panel
Sequence Step
Sequences » B Steps: Configure Module [E) Corfigure Moduie o Subup €
Bl Show Panel ,_'—' Main (1)
Step B Hide Panel MShU“' Thermal Chamber F'anel
# Setup (0) D Stop Module <End Gn:-up
gl "a'" 3 (5] Test DUT # Cleanup (0)
i Launch an mﬂanc
- Test DUT No Show
SIEII'I: Then‘l"lﬂ| Challlr!';I FNLIDTT, DLl TV )
='+""Tht=:n'r'|.anl Chamber Sync Module E... Action, Synchronize Module Eve...
<End Group>
+ Cleanup (0)

Fﬂ UUT Library.seq

Description



Scenario — User Story ) TESTERACT

* Thermal testing a UUT
 Test at ambient before starting. If fail then don't test.

* CycC
* CyC
* CycC
* CyC
* CyC

e cold to -50@10deg/sec, hold for 2 seconds then test UUT
e hot to +60@10deg/sec, hold for 2 seconds then test UUT
e cold to -35@20deg/sec, hold for 2 seconds then test UUT
e hot to +35@20deg/sec, hold for 2 seconds then test UUT
e to ambient@20deg/sec, hold for 2 seconds then test UUT



Scenario - Architecture @ Emﬁ

2s % 65°

| S

35°
@ 20°/s \ 20°/s
Ambient

Ambient 25
10°/s 10°/s —_——
/ / - 36 é
B
2s -50°
B




Scenario - Table I TESTERACT

Cycle Setpoint (°C) Ramp Rate (°C/s) Hold Time (s)
Ambient 22 0 0
1 Cold -50 -50 10 2
1 Hot +65 +65 10 2
2 Cold -35 -35 20 2
2 Hot 35 35 20 2
3 Ambient 22 20 2




Thermal Example
Architecture

Client File .seq

Step
= Setup (3)
S Set Stop Monitor Hag

Client File .seq ) Stat Temp Chamber

) Get Profiles

Step v\ <End Group>
® Setup (0) e L.l ———— Test Abstraction .seq
= Main (5) ~ '@j Call Temperature Monitor Thread

S s B ~ Lt t Step DQMH UUT Lib .seq
% Get Temperature @) Start Profile / = Setup (1) Sequence
{8 Append Temperature @) Wat For Profile To e @) Configure DUT » |§2] Configure Module
¥ End ¢ End EI Main (1) Hide Panel
<End Group> S Set Stop Monitor Flag @| Self Test___| ) Stop Module
# Qeanup (0) » X Wait For Monitor Thread <End Group> Test DUT
?&thgi ‘:’°f"° = %mm ] Test DUT No Show
= Cleanup (2) <End Group>
[& Should Ramp To Ambient Here
'@ Stop Temp Chamber

<End Group>




Demo 0T ESTERACT

 Thermal Chamber Demo

 Show DQMH TestStand libraries

* Explain the thermal chamber demo
* Execute

» Use Tools to show and hide panel



Deployment I TESTERACT

 Create Packed Project Libraries from your DOMH modules
* Deploy DQMH Library and Module separate from other code

.
i
L m

DOMH DACmMx DOMH DACMx
Library.lvlibp Library.seq




