 Template

lifferent rates (i.e. multiple acq

sition rates, uire at one

|: Mo Error Vt
Hoo ]

Do v |10

Button": Value Change 'H—

Exit Button

If any loop exits it will
close all queue references,
causing the other loops to

error and exit.

Ideally you should send an
"Exit" command to each
loop to have them
shutdown cleanly rather
than relying on this
backup mechanism.

Templates for
Common DAQ
Applications

ctly interact with the user interface should be encapsulated as
cleaner, more maintainable, and eas «

 the data rawing the chart
ot interfere gging. The
ne wait on notification will produce an error is when the notifier
n released at the end of the program.
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Why Use a Template?

¢ |'s efficient

» Save your thinking for the novel parts of your
application

¢ NATIONAL
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What We’ll Cover

Preparing to use a template
= Wrapping hardware APIs

Some ready to use templates

Quick Measurement State Machine
Continuous Acquisition/Monitoring/Logging
* Advanced Templates

7 NATIONAL
.

INSTRUMENTS



Examples E

» Use MAX
» DAQmx installs into example finder
* |nstrument drivers also come with examples

Configuration

u Example Flnder EI@M*;.-’S*;.-'stem
= (gl Data Meighborhood
{3 AN Channels
- Pa | ette % FieldPaint Ikerns (untitled)

=& MI-DAGQm: Global Yirtual Channels

» Other drivers will normally place T o

=g MNI-DAGmx Tasks

examples in Example Finder -

[% MyWioltageTask

[% Trigger Task,

&8 Devices and Interfaces

y NATIONAL
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Common Architecture

Open + Configure + Read/Write - Close

Minimurm Value itinuous Samples |

Maximum Value Samplesto Read  Measurement rﬂl{ message + warnings |

e — i

S
— AL

|f-'-I Voltage ~ Analog 10 Wfm _ ;

MChan N5amp

timeout '

10.00

Physical Channel

a

y NATIONAL

INSTRUMENTS
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Common Architecture

Open + Configure + Read/Write - Close

Minimum Value
r
Maximum Value

¥
Physical Channels

Rati

Continuous Samples ¥

Filter Setting

[* "Enable” 't

B =t DAQmx Channel §)

|AI Strain Gage '"

|Samp\a Clock '“

bridge infoermation

strain gage informatiory

ni.com

b AlLLowpass.Enable

3

owpass Cutoff Frequenc
[}

Do Strain Null?

Do Shunt Cal?

9 True 't

*

e

shunt element \ﬂcatinn
|
[1s24

The "DAQmx Perform Shunt Calibration.vi”
was added to DAQmx 8.7, Mote that the
shunt element location values differ from
that of the previous YT used. When using
this VI as a direct replacement, create a
new shunt element location control or
constant to ensure proper functionality.

Measurement

Féﬂﬁw

l

Anzlog1D Wim _|
NChan NSamp

b status [~

VNATIONAI.
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Apply Good Programming Practices

Hierarchy
= Expose details at appropriate levels

Encapsulation
= Create reusable, enclosed units (subVIs and libraries)

Style Guidelines
= Keep the code quality high (better reusability)

This same reusable component is used in both
templates

y NATIONAL
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Common Architecture - Wrapper ?
-

/= \
f \

Open -

- Read/Write -

- Configure -

. Close

‘7 NATIONAL
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LabVIEW Templates

13 New = @
Create Mew Description
Sl g (] [~]
E@ Blank I Design Patterns template Folder
Eﬂ, Palvmorphic vI
E}E} From Template
# ) DA
=Sy Framewaorks
=1\ Design Patterns
; ':5 Master/Slave Design Patkern
‘;E ProducerfConsumer Design Patkern (Data)
‘;E ProducerfConsumer Design Patkern (Events)
"g ueued Message Handler
5 Standard State Machine
L ‘5 User Interface Event Handler
JJ‘__E Dialog (Base Package)
-Hi) Dialog Using Events
&) Single Loop Application
-Hig) SUbWT with Error Handiing
Jgg Top Level Application Using Events
LT Inskrument IfO (GPIE)
#RT
#C5) Simulated
[FHCT) Tutorial {(Getting Started)
[T User
#ICS) Praject
Sy Other Files M

(&4 (2

[Jadd to project

[il LI Il]

o4 J[ Zancel ][ Help ]

INSTRUMENTS
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Single Loop Design Patterns

 State Machine
= Usually has a start-up and shut-down state, but also

contains other states
1@

Stop

Action 1 e
Action 2 e

or

Action X e

y NATIONAL
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Single Loop Design Patterns

« State Machine

| "Start”, Default ~
o] TrEMSHON
o 3tart Tl | Functionality | e Cade a
stop
........ @

y NATIONAL
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Quick Measurement State Machine

Quick Measurement Sate Machine Template

This ternplate implements a simple state machine appropriate for single-shot acquisition of data

This TypeDef enum
controls which state will

be executed. \

+Initialize ~H>

Hardware Resources

EHFLATE
HuY
REFS [P iy

Data

B =

from any measurement device,

=» MEXT STATE =

»» Hw REZ0OURCEE »»

E Mo Error Vt

| "Acquire” M

This state acquires a new
measurement from HW and

either replaces, appends to, or F*Update Display vI
overlays the existing data.

x> DATA =

»» DEFALLT SETTINGS =

== Er -
| et HEw DaTa

Read from Hardware.vi Eﬂulncurpurate Mew Daga.vi
::Fm HTERFLATY
READ

Default Settings
............. L
B2

ni.com

[

..... [ Lol 52T || error out

y NATIONAL
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Look at the Code

Quick Measurement Sate Machine Template

This ternplate implements a simple state machine appropriate for single-shot acquisition of data

) from any measurernent device,
This TypeDef enum

controls which state will

be executed. \ |: Ma Error "’t

W] " Acquire”

This state acquires a new
measurement from HW and

- Initialize *H=} > NEXT STATE »»

either replaces, appends to, or F*Update Display v= Y
Hardware Resources owverlays the existing data.
EHFLATE
I | - g Ty oo M . S ——————— . S | m
ofg!
Data
- ez DAT A 3 mommoorrrrrsrme b ey, posssoosrssss] e s ]
Default Settings
I+ Benlace | m== e TS =T i (e A . S S— - L - BN — N S— &)

Read frofm Hardware.vi Incorporate Mew Daﬂa.vi

EHFLAT Boo HTERFLATH
READ [y m%“u‘
|E o] HEW AT

(B =3

[

e erru:ur out

ni.com

y NATIONAL
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Quick Measurement State Machine

Good for...

... qQuick measurements

|.e. measurements that return data
almost immediately

... Ul-based control

i.e. turning motors on/off,
generating signals

... Offline data viewers

Not appropriate for...
...multi-rate processes

* ...long-running measurements
...blocking operations

¢ NATIONAL
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Master/Slave Design Pattern

-
ﬂ Master/Slave Design Pattern

[MasterSlavePattern 1.vi] Block Diagram

= |
o~ | 25~ |5l

File Edit View Project Operate Tools Window Help
IEIE‘ OlEI|L.u|IE’ 3 |15ptAppIication Font |+ ||E;|'

|This template is for the Master/Slave design pattern.|

*| Search

|This loop is the master |00p.|

Maotifier below is used for
synchronization between
loops. Releasing the notifier

stops the slave loop(s).

data (can be any type)

OE T 0

Determine when

stop
to netify the slave 8

Master loop notifies the slave
loop(s) to act

loop here, b N

m TF L b

— E
I |This loop is a slave loop. It waits to receive notification to act from the master Ioop.|
& E Mo Error "t
2. "J

| @

i

: ¢ NATIONAL
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Producer/Consumer Design Pattern (Data)

|This loop is the producer loop.

Compuke conditions b decide
whether data is queued.,

T T RE|EE|5iI‘|I;| the queLe
stops the consumer
loopls],

data {can be anw bypel

element

EITE
-1k

1-_' [o Error *H

data (can be anw bype)

This is where you process the daka obtained
From the queue.

VNATIONAL
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Continuous Acquire

*+ENABLE-DISABLE ¥

cccccc

e ol STOF s T o L1 L) o = 1 1 = W S, By St e - Il e et liedh i 4

EMAELE:Record Button

Display loop

17

y NATIONAL
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Continuous Acquire

Ul Commana

Acquisition Command ( >> Data Queue,

Data Notifier
Logging Command Queue, Data Q @

Data N

yNATIONAI.
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Continuous Acquire

—> Command via queue
——> Data via queue

====> Data via notifier

Ul Command Queue >>

Acquisition Comgand Queue

Logging Command Queue, Data Quetre m
Data Notifier >> D|Sp|ay |oop

y NATIONAL
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e
Look at the code

Ul loop

= [[1] "Record Button': Value Change ~pF——

T
=
=

Status

DM =1 o Record Button

ENABLE: Stop Button
: —
[l3ABLE:E it Button " SEND: Logging -
DIEABLE:R: d Butt.
" ENABLE-DISABLE ~] =  SEND: Acquisition ™
N ]}
o Start |-t

M

14

i C IR
LOOF

0GEGING
LooF

Data Display Loop

Chart i" STATUS vI
-5 B ot ez ]
? ”

R INSTRUMENTS
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Continuous Acquire State Machine

Good for... Not appropriate for...

« Efficient Ul response * Single measurements
 Long Running measurements * Direct control from Ul (turning
+  Processing data continuously on/off equipment)

¢ NATIONAL
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How to Use

* Right-click on library and select
“Save As...”

 Leave “Copy” selected and give

d NEW Name

= Be wary of 255 character file p

limit

File

| o W | FR - &

Edit View Project Operate Tools Window Help

AT Y

ltems | Files

= [l Project: DAQ Templates.lvproj
= B My Computer
Er [ Templates

L
: 9 Modules e '
! o) support Open
- Main.i Explore...
] Quick Edit Guide.i Show in Files View Ctrl+E

[} Quick Measurement Temg
Cont Acq&Graph Voltage-Int  Add »
i No Template VIvi

J
% Dependencies Save

i-'% Build Specifications Find Save As.
Save All (this Library)
Show Error Window Save for Previous Version
¥
G#IDE >
Unit Tests 3

Create Variables...
Create Bound Variables.
Export Variables..
Import Variables.

Analyze Vis...

Find Project Items...

Arrange By 3
Expand All
Collapse All

Remeve from Project
Rename. 2

Replace with a packed library..

Properties

Original file

C:\Depot\NIWeek DAQ Templates\Continuous Acquisition Template\Continuous Acquisition
Template.vlib

Copy - create copy on disk

Creates a copy of the library file to new name. Copies the library contents to
new location using same names. Does not update referencing files outside
of the library to refer to the copies.

Name for copy of library file

| Simons Acceleration and Voltage Logger.lvlib

[7] Add copy to DAQ Templates.vproj

(@] i Rename - rename file on disk

=

} Referencing files in the project or its dependencies

[Cuntinue...] I Cancel I [ Help

INSTRUMENTS
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Other Templates

DDDDDDDDDDDDDDD

DDDDDDDDDDDDDDD

= JKI State Machine -

* http://jki.net/state-machine

= Data Acquisition Reference Design
* http://zone.ni.com/devzone/cda/tut/p/id/11805

= LabVIEW Actor Framework
* https://decibel.ni.com/content/docs/DOC-17181

 Each of these terms is “Googleable”

y NATIONAL
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http://jki.net/state-machine
http://jki.net/state-machine
http://jki.net/state-machine
http://jki.net/state-machine
http://zone.ni.com/devzone/cda/tut/p/id/11805
https://decibel.ni.com/content/docs/DOC-17181
https://decibel.ni.com/content/docs/DOC-17181
https://decibel.ni.com/content/docs/DOC-17181

Thank You! Questions?

* You will get a download link to presentation/demos ;-)

Recommended courses:
¢ Core?2

» Core 3
» Data Acquisition
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