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Make Measurement

Reuse Your New
Super Power




Companies Face Pressure to Accelerate Innovation

Time-to-Market

Tight market windows create short
. opportunities to take share but require
Continuous faster development approaches

Innovation

Emerging technologies
drive new testing challenges

Complexity 00 O

Need to integrate more
capability into products

ENGINEERING ORGANIZATIONS
FACE COMPETING REQUIREMENTS

Changing
Requirements
Difficult when changed mid-project

leading to additional time and
resources

Cost

Pressure to reduce capital and
operational expense driving
efficiency in all stages of design
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Evolving NI Test Software

Enable Automated Test & Measurement Professionals

m o m
InstrumentStudio DIAdem

FlexLogger VeriStand
E 3 Build Community

SystemLink

1 Strengthen LabVIEW

2 Connect LabVIEW+

Deliver new capabilities in LabVIEW & NI Software to
meet the evolving requirements of applications and users

Bridge seamlessly between tools, tasks and teams to
accelerate the productivity of test professionals

Engage and collaborate with the community to empower
their continued success
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Software for Professional Test Workflows

Electronics
Validation Test

Characterizing electronic prototypes to
ensure quality and performance

Set-up & Measure & Analyze &
Configure Automate Share

Electronics
Production Test

Functional test ensuring manufactured
products meet specifications

Set-up & Measure & Deploy &
Configure Automate Maintain

Electromechanical
Validation Test

Characterizing physical prototypes to
ensure quality and performance

Analyze &
Share

Build &

Customize Configure

Embedded
Software Test

Testing deployed software for defects
across wide parameter variations

Configure & Test & Automate &
Map Bring Up Execute
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m Instrument Studio

Free Companion Software for PXI
Instruments

0OSCILLOSCOPE \
PXle-5162 (4CH)

Visualize and Control PXI Instruments
Interact with Multiple Instruments

2 _ . Monitor and Debug Applications
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m INnstrument Studio Professional

Extensible Automated Validation

A : dpr +
7.\ BE Scope Measurement. sp ME Scope Instrument.sfp -
pinmap | PinMap.pinmap

= Stop all outputs = om JIScopeAcquireWaveform.se u
00:00:00 RUN E v e F
FORM
NI-SCOPE ACQUIRE WAVE Run Custom Measurements
Pinl
Pin Names Wit Pin

x Automate Measurements
|

IsMUPowevSquly Xie-4. 1E+7 :
Minimum Record Length l u " ‘ | ‘
llnRushCu"enlMeasurem... s : - |
2 [ |
JiE=— = —E R ErRiE I v Control Any Instrument
DOV Tiggerlewd  TrggerSope aa U IV V v v V
05 _ Positive A-
457
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Benefits of Standardization for Reuse
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Challenges for reuse
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Characteristics of a solution

3 @ @,

Y, @ 4 &

Language Agnostic Allows debugging in Interactive Measurement
the native IDE Uls
R E s €&—— ==
- | 0D
v

Support for No Code Enables seamless transfer _
Hardware Session

Automation between interactive measurement
Management across your tools

& automation
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nt
Service-based Architecture

Support for Any Programming Language
*  Service-based APIs are universally usable

- Enables native development / debugging / deployment

Use in Multiple Applications

* Architecture not coupled to any hosting application

Decoupled Implementation
*  Reduce challenges with incompatible dependencies

*  Reduce challenges with process models and thread use (Root Loop)

Support for Distributed Systems

»  Enables support for multi-machine and cloud-based systems

Serviceability
* Independently serviceable components

«  Clearly defined APIs with no back doors

&

ni.com EMERSON. I'I I




nl

InstrumentStudio Measurement Plug-Ins

InstrumentStudio m TestStand Your Test
Professional "
o Input Measurement Step SOIUthﬂS
% - [
g | Measurement Step - a @
- - [ Measurement Step V é)

'GRPC 'GRPC

] I

| ul |

Measurement !
I & \ =

Plug-ln I E . - EMT"—' :

: ) . 0 :

\ ,

N - 1- GRPC == - e - g

Utility Services

Pin Map 10 Discovery Session Manager gRPC-device

$ grPC .
e e ll??TT=== %
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gRPC Utility Services

Discovery Discovering, retrieving and resolving services Today
Pin Map Look up pin connection aliases Today
Session Management Reserve and retrieve hardware sessions Today
User-defined Measurement Plug-Ins Run custom measurement logic Today
Monitoring Monitoring running measurements Today
gRPC-device Access hardware across processes/computers Today
gRPC-TestStand Control TS Engine from multiple languages/processes Today
Hardware Capabilities Discover system hardware and capabilities 2403

Publish Publish versioned measurements 24Q3

Library Discover versioned measurements 2403

Deploy Download and load versioned measurements 24Q3

Switching Automatically switch connections Future
Logging Publish data into multiple formats Future
Alarms Receive rules-based notifications Future
Synchronization Synchronize instrumentation Future

&
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Re-use across Test
Scenarios
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Reuse Scenarios

— Reuse IP from interactive to automation environments
— Reuse measurements written by other groups using other languages
— Reuse measurement in multiple testing scenarios without modification:
« 1 System, 1 DUT (show panel and monitoring and automation)
« 1 System, N DUTs (show panel working with pin abstraction and sites)

* N Systems, N DUTs (show panel working with remote instruments, show code calling remote)
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4-Wire Resistance Measurement w/ Multiplexer

4-Wire MUX
/ D .o out g
m m m oo : — 7 Z
2. ¢
emo irin iagrams : \ Ll
N/ Rew
f ; A\ Riean DUT g
Continuity Measurement (2-Wire) - = ‘f I! \] 2y 2
Ivest nput ; =
+Viueas — Sense HI kEv+ \ \ / o i
“Vimeas —Sense LO T } 7 Riero
Input LO @
[ [ Rew . .
Input HI @ NI PXle-4139 SMU : :
Y [ ]
. [ ]
Y [ ]
Input LO @
\ \/ R
/ D ke g
DUT CHANNEL 1..4 At F I, \“ 5
2 : [ 1 -
NI PXle-4147 SMU A \ \\ j HZ
Riean

NI PXI-2503

Rise R M rement

. Current Shunt Measurement

Voltage Measurement

Voltage Measurement

Voltage Measurement

Voltage Measurement

Vohage Measurement
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Remotability workflow diagram

Remote client machine

InstrumentStudio TestStand Your Test
Professional s
Noes, oo Measurement Step Solutions
A [ 8
: T o Measurement Step - @
/ ) ? Measurement Step v pC':ri)
e e e e e S e S ;; e e e e s e m === ———I————---—--- = :::::f_’_ﬁ\*\ = 16&5'1;lsit;ﬁl;léﬁticioinir;)“é[:

Measurement
Plug-In

Y
@

Utility Services

PinMap 10 Discovery Session Manager gRPC-device
'y

Measurement Snapshots < ee—

Local Control

TR Ney e s e serR e ST I e ey s SO S G R e sy e [ArSERT.. (S SR S S S S S G S S S S ST S S S S S ST S ST G S S S ST S G S e Sy
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What’s Next?
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m Instrument Studio Roadmap

Short-term product focus

Cover broad range of electronics test validation and
production debug operations

Allow basic automation of interactive operations
Allow the creation and sharing of custom panels

Deliver more out-of-the-box panel functionality

Long-term product focus

Support more advanced testing topologies
Increase data connectivity

Improve path to fully optimized production test

Streamline and improve customization capabilities

Capability
Panels
RFmx S-Parameter measurement workflows

Support for electronic loads

Shipped 2024 2025+

2023 Q4
2023 Q4

Pro

Measurement-centric panels

Support for non-NI hardware

Support for additional NI hardware
Workflow

Measurement organization and search
Improved channel alias and pin map options
Improved system configuration

Additional data logging options

2023 Q4

ro

ii

ro

Additional remote-control support

Additional parallelism support

SN NS

Automation

Pro

In-app sequencing and sweeping

Streamlined sequence creation

TestStand Semiconductor Module support
Extensibility

LabVIEW VISA gRPC driver APIs

Simplified session management

2024 Q1
2024 Q1

Pro

Pro

Publish and share custom measurements
Additional datatypes and controls

Full C# support for custom measurements

v
v

Release Cadence:
Quarterly

Roadmap Date:

2024 Q2 Next Release: 2024 Q3

Roadmap is a snapshot and can change based on a variety of
factors, including development execution and customer input.
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Pro
Additional remote control support

2025+

Description

- Easy and secure control of remote
measurements and instruments from

Measurement / / InstrumentStudio
Logic [/

Instrument

InstrumentStudio,
TestStand,
DIY

A

/ /
[/

// Remote boundary

&
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Pro
Additional parallelism support

2025+

Description

| | - Streamline and enhance the capability of
L measuring multiple devices
InstrumentStudio f simultaneously

Device Under Test

Stop all outputs = BE | Active pin map |N|5copeﬁ.cquireWaveform.| Site filter

NI-SCOPE ACQUIRE WAVEFORM AUN Y b G

&
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Pro
In-app sequencing and sweeping

W MyProject” - InstrumentStudio

File Help
Project files m.s Instrumentsfp* | B8 Oscilloscopesfp® | ME Instrument 2sfp* | ME Instrument 3sfp*  + o - -
e e : Description
> " [ ] 00:00:00
DCVM - AC MEASUREMENT L - + SMU/POWER SUPPLY =
MyProject.seq* B - — — o \/" JE RUN
PinMap_222 - =
_ + Sequence interactive panels as steps,
Step list Execution log —— e Channels H = . .
: B SedS0 - 1 sweep parameters, monitor steps during
2 Channel 0 Voltage v & . . . .
execution and view the report from within
1 M Oscilloscope PXle-5162 (4CH) 00000 700000 i, E
Start (Continuous RESOURCE NAME T .
-0 v . one application
W Temperature Chamber Sweep _
2 v A FREQUENCY AMPUTUDE
T TkHz 148 Channel 1 Idle v 3 . . .
E— + Built using the TestStand Engine and
3 P Diaital capt Channel 2 Idl o]
Set temp and wait Digital capture annel e v
TestStand sequences
2 | ?M_U Power Supply PXle-4... 1, PEDEST! = - - = .
SAMALERATE NUMEER OF SAVRLES DIGITAL MULTIMETER =
5 M InRush Current Measurem... B00KS/s £00000 PXle-4081 +
Determine current drawn... Charnel | Frequency (Hz) | Ampitude (48) | SNR (a8) THD (o8 | SINAD (28) | SFOR (48) o
- - — RN
s v MR e
Channels
; W DCVM Demo: SimulatedDMM - PXle-4081
Hessarem Channel 0 7 DCvokage v | £
8 W DMM PX1-4071 RANGE 1000V INPUT RESISTANCE
Read single point Auto v 10M0Q ¥
0507.91 V DC
3 W SMU Power Supply PXle-4...
Stop
M Oscill ’Xle-5162 (4CH)
10 -_.i_c‘ loscope PXle-5162 (4CH

Automated sequence next to live interactive panels
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Plug-In Library

Customer Plug-in

Library

NI Plug-in
Library

Description

Edit Layout

[P K 4

= Large panel

Small panels

¥ Measurements

»

¥ MNlLExamples

Game Of Life (LabVIEW)

Example that demonstrates the usage of XY Data
in a graph.

| Unassigned L |

NI-S5COPE Acquire Waveform

Acquire a waveform using an NI oscilloscope.

| NI-SCOPE Acquire Waveform 1 v

¥ Instruments

¥ (Other devices

SMU/Power Supply
DCPowerl - PXle-4143

| Unassigned L |

Digital Multimeter
DMM_4072 - PXI-4072

| Unassigned L |

NI-SCOPE Acquire Waveform 1

Acquire a waveform using an NI osdlloscope.

Clear all

Accessing Plug-In library from within InstrumentStudio

« Discover and use plug-ins and collections
of plug-ins shared locally on a customer's
network or externally by partners and NI

Plug-ins available in the library may also

include source code to improve code

debug workflows

& |
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Additional datatypes and controls

2025+

Description

Waveform

WD

« Add more available data types to custom
measurements and represent more data
types in language-agnostic Ul controls

1000000

&
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Full C# Support for Measurement Plug-ins

NIOCPowerSo.DXVoltsgess & X Progrm.cs

| EINOCPowerscurcedCetage 1% Examples. NIDC

@ 1 -using Google.Protobuf Reflection;
2 using Grpe.Core;
3 using NationalInstruments.Core;
4 | using Nationallnstruments.Core.10;
5 | using NationalInstruments.Grpc.Device;
6 using NationalInstrusents.Grpc.OCPomer;
7 | using National
8 using Natiomal ink.Core.Grpc;
9 using National ink vi;
10 |using Kational Ank vi;
11 using National Ank.Utilits
12 |using static National ink V1. Sessiontanagesent i
11 using Sessionanagervl = National ik V1. SessionNana tservice;
10 using Google.Protobuf.Collections;
15 |using static Nationallnstrusents.Grpe.DCPomer.NibCPower;
16
17 Gnanespace National ink. Exasples
18
19 8 /I <susmary>
20 || /// DcPomer measuresent example
2 11/ </summary>

1 220 internal class NIDCPowerSourceOCVoltage : HENSURSRENESEFVICEBAS#NIOCPomerSourcedCVol tageCanf igurations
2 (

w public override string Displ => *NIOC! :

w2 public override string Version = *1.0.0.8%;
26
7 private readonly IGrpcChann _channelpool;
28 private readonly IDiscovery _discoveryClient;
29
30 public NIDCPowerSourceDCVoltage(1Grpechannelpool channelPool, 1DiscoveryClient discoveryClient)
n {
32 _channelpool = channelPool ;
13 “discoveryClient = discoveryClient;
3 )
35

w36 public override NIDCPowerSourceDCVoltageConfigurations DefaultConfigurationParameters { get; ) = nea()
3 t
38 PinNanes = ( “Pinl® },
3 CurrentLinit = 0.01,
s CurrentLisitRange = 0
4 VoltageLevel = 6
w2 VoltageLevelRange = 6.0,
a3 SourceDelay = 0.0
4 ¥
us

ected override IEnuserable<string> UserInterfaceFilePaths { get; )} = new string()

VoltageOutput

LongPath. Combine(AsseablyExtensions. Appl *NI0C Ltage.seasui)
- =% IO
<e 0C Source OC Voltag 118,27,118,47): Warning C53602: Dereference of a
21>C:\Progran < ) warning K5B302
1C:\Progran 5y ns83026:
+\Prog ing HS83026:
1>Ci\Progran 2 : worning NS83026: C:
+\Prog Visual  warning HSe:
1>C: \Progras Visual < 5): wacning MS8302
1>C:\Progras Vvisusl : warning #583026: Coul
:\prog Visual 5): warning K583026:
Source 0C Source 0C

> €
1>Done building project *NIDCPowerSourceOCVoltage.cspros”.
- uf @ uo-to-date, © skipped =
Build started at 7:00 AM and took 22.117 seconds.

-1/ DsplayName

possibly null reference.

Source
Source
Source
Source
Source
Source
v Source
“C:\Users\Paul\Desktop\NI-DCPower Source

-0
-1*

33 Sciution ‘NIDCPowerSourceDCVoRage' (1 of 1 project)
@ Connected Services

48 Dependencies
[ Propestes
B Protos.

fim S
= NDCPowerSourceDCVotage preto
Y geis

=

n_map.contet prot
session proto
sesticn_management servce proto

o [) MDCPowerSourcedCHoRage messui
D) NOCPowessourcedCVoltage pnmap
o [E) NOCPowerSourcedCVolage.

D NOCPowerSourcedCVoRsge senviceconliy
D NOCPowerSourcedCVoltagestp

[ NOCPowerSourceDCVoRage, Reportf$ 55 42 AMI(3 10 2023)ami
[) MOCPowerSourceDCVoRage Report9 08 44 AMI(3 10 2023 ami
[ MOCPowerSourceOCVoltageMutiSite pinmap

b C® Progames

Description

Stopalioutputs o, K2

P name
3 Pt

Configuration
oc vouted
o vore
o Voitof Voltage level (V)
o voito]
0 Velto
o voits 3
o Voito

Current imat (A)

om
Voltage fevel range (V)

Current limit range (A)
om

Scurce delay ()

NI-DCPOWER SOURCE DC VOLTAGE (C#)

v Latest run from NI TestStand: NIDCPowerSourceDCVoltage seq - Source DC voltage and measure voltage/o

Results

Voltage measurements (V)

- Current measurements (A)
& o001 *

BE  Actrepnmap  NIDCPowerSourceDCVoltag Ste fiter  Site0 W

RUN

« Full support and ease-of-use for
developing custom Measurements using
C#
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InstrumentStudio Pro Information

InstrumentStudio Pro
Webinar

Register for the August 7, 2024 session

Current Plug-In training
(valid until July)

Check| out the existing learning path for creating Plug-Ins|
The name will change in July but the technology will not

4uh auv aum mmm Back to the
beginning


https://event.on24.com/eventRegistration/EventLobbyServlet?target=reg20.jsp&eventid=4598791&sessionid=1&key=646C4FA5C1B354BFAC96117CD5ECFDA4&groupId=5484913&partnerref=ISbanner&sourcepage=register
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