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Easing in to SystemLink

From LabVIEW!




Who am 1?

Matt Holt, Principal Solutions Architect; CLA, CPI, E.I.T.

| enable digital transformation initiatives and data-driven decision making.

2022: Joined NI Digital Transformation Practice
2020: Global Digitalization Director; Celanese
2019: Sr. Staff Systems Architect; IloT Implementation Board Lead — Lockheed Martin
2017: Sr. Staff Engineer; MFC Test Engineering — Lockheed Martin
2014: CTO; lloT and Microgrid Control — ELM FieldSight, LLC
2010: Lead Architect; Test and Automation / lloT — Dell Engineering Services
2007: Passed CLA Practical Exam
2006: Passed CLAD and CLD Exams
&

2004: Programming Supervisor; Manufacturing Smart Factory — Toshiba International Corporation ¢ 2
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Why are we here?

*Overview of SystemLink
*Introduction to SystemLink APIs
*Examples and Demos
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SystemlLink
Overview
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2 SystemLink

Streamline lab operations and amplify engineering insights in an integrated,
scalable, enterprise solution.

—
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Manage Systems and Assets
Manage and install software for your entire test fleet, monitor test system health,
and manage and track NI and 3" Party instrument utilization

Monitor and Analyze Parametric Tests
Collect and view test results, files and parametric data; filter data for additional
insights and track KPIs with dashboards and ad-hoc analysis

Plan Tests and Work Orders
Track incoming test requests, define test requirements, schedule, deploy, and
remotely execute tests

Track Product Specification Compliance
Elaborate requirements into engineering specifications to drive test consistency,
quickly discover product issues, and track test progress

Automate Analysis and Reporting
Fully integrated Jupyter Notebook development environment to create
Python scripts to extract, transform, and analyze data

L ]
€ CcC 0 @& test.lifecyclesolutions.ni.com/dashboards/d/hJ_YCBo4z/battery-cycle-dashboard?orgld=1 (U}
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\S
Connect SystemLink

V With TestStand to complete the loop
from specifications to measurement

With LabVIEW to centrally manage test
data and test system status

With DIAdem for further analysis
and powerful report generation

—
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SystemLink Deployment Options

SystemLink Server SystemLink Enterprise

SYSTEMS MANAGEMENT
DATA MANAGEMENT

Test Lab/Floor

RREE)

SYSTEMS MANAGEMENT

DATA MANAGEMENT

Designed for

Scale of impl i d standardizat Designed for
Individual Labs / Cells cale of Implementation and stanaardization

Scalability

&
EMERSON. I."



What is the SystemlLink Client?

» SystemLink Client provides local device processing and configuration for hardware systems managed by a
SystemLink server.

» SystemLink Client is application software that includes processing services and APIs to help you enable
remote configuration functions and data services in SystemLink. Each hardware device managed by a
SystemLink must have the SystemLink Client installed to manage communications with the server.

* The SystemLink Client is the same for both SystemLink Server and SystemLink Enterprise.

& NI SystemLink Client [ o] @[]
Hostname DTP-Win?
Model Name DTP-Win7
Serial Number DTP-Win7-001
Minion ID Virtual_Machine--SN-5119-9958-7006-2843-4914-0334-34--MAC-00-15-5D-28-09-03 o
Locked State Unlocked
Connection Status ~ Connected
! Do not connect to a SystemLink server
@ Connect to a SystemLink server

This system will attempt to connect to each address in the failover list, in order, until a connection can be

established.

Server hostname and IP address failover list:

| E3
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Modules and Navigation

SystemLink Navigation begins with the “Navigation” button on the top left of the web application
after you're logged in. This allows access to all modules assigned to your role.

v Overview

v &4 Systems Management

Systems
Assets Explore
Package Repository v &  Systems Management
States
Asset:
Reports o
Jobs
v Test Insights v Operations
Dashboard Work Orders
est Plan
Results B broduct migh
Products Products
Reports Test Results

> = Measurement Data Analysis Files

. £  Analy
> H Custom Applications

ripts
> & Utilities Routines
> &3 Data Administration Executions
> 4 Access Control v & AccessControl
oles
Workspaces

Most SystemLink users will work primarily from the Systems Management and Test/Product
Insights modules.

s
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—] Systems

1 86 Systems

Add systems

Name

~ APAC (1)
LVTESTOGS

~ BATS Cell Lab (T)
AM-gjanir
USAUSLT-PQBFENS
DTP-WinlD
EC2AMAZ-MOSDALH
EC2ZAMAZ-PMGAKRS
ECZAMAZ-LEIKZT
EC2AMAZ-ES21EIO

~ BATS Historical Ingestion (1)
USAUSLT-9F3Z542

~ BATS Pack Lab (5)
EC2ZAMAZ-BH342HM
EC2AMAZ-THSINFV
EC2ZAMAZVD4KARS
EC2AMAZ-HBFO65A
EC2ZAMAZ-FTQJIOI

~ BATS Shared (1)
USAUSLT-NE85G4AS

~ BATS Staging (2)
TestStand2s
EC2AMAZ-N4TBPAL

~ Battery Process Analysis (1)

ECZAMAZ-AHMBORQ

2 7 Connected

[¢]

(9]

(9]

[¢]

(9]

[¢]

(9]

(9]

[¢]

(9]

(9]

[¢]
(9]

[¢]
(9]
(9]

Fiy

10.1.128.233

10.116.6.55

10.0.0.2

172.24.50....

10.0.28.2

10.0.20.153

10.0.30.38

10.0.25.204

10.0.0.11

10.0.28.87

10.0.23.117

10.0.22.154

10.0.31.153

10.0.27.130

192.168.1....

10.0.1.216

10.0.29.25

10.0.17.160

130.164.148. ..

fed0::280:...

130.164.18...

1 5 9 Disconnected

Precision ...

Precision ...
20UCSIL10N
Virtual Ma...
HVM domu
HVM domu
t3.2xlarge

HVM domu

20UCSIL1ON

ch.dxlarge
HVM domu
HVM domUu
HVM domu

HVM domu

20LES11000

HVM domu

HVM domu

HVM domu

NI cRIO-9045

NI cRIO-9047

Virtual Ma...

2LBVNL1

DSHQLE3
PF2F1...

8625-8...
ec2b3s...
ec25ch...
ecZebd...

ec2de’...

FF2NE...

ec27eT...
ec2049...
ec2ied...
ec2iac...

ec2462...

RIOQF...

ec2045...

ec2754...

ec2374...

01CEE...

0LE13...

4728-2...

Workspace 4

APAC

BATS Cell ...

BATS Cell ...

BATS Cell ...

BATS Cell ...

BATS Cell ...

BATS Cell ...

BATS Cell ...

BATS Histo.._.

BATS Pack...

BATS Pack...

BATS Pack...

BATS Pack...

BATS Pack...

BATS Shared

BATS Stagi...

BATS Stagi...

Battery Pr...

BTS

BTS

BTS

nnnnnnn

177

Worksp3)

Syste|

Marc

Septy
Novel
June
Jung|
June|
Nove]

Augul

May ]

June|
June
June|
June

Jung|

July ]

Janu

Janu

Nave]

Marc

Marc

Febr

Systems Management

Manage and install software for your entire test fleet from a central web interface

* Reduce time required to keep test equipment up to date

*  View and report job history, including software updates and system errors

Monitoring test system health with support for alarms and notifications from

customizable dashboards

« QOut of the box monitoring for CPU, Memory, and Disk Utilization

- Extend health and monitoring capabilities with the SystemLink Tag API

Manage and track the assets connected to your test systems

« Execute remote diagnostics, such as self-test, self-calibrate, and device reset

* Manage date/time, network settings, and admin passwords for RT systems

Track system utilization

s
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Systems Management: Feeds and States

Feeds are created in “Package Repository” to expose software packages to clients.

A feed can include NI supplied software packages, custom-built software packages, and required dependencies

Package Repository

Create Replicate Clone Filter
Feed Name | Workspace Description
2 A Demo Feed Default
£ aaa Power Validation Lab
{*  Acme Test Programs Default
£  Acme Validation Test Instrument Drivers Default Acme instrument drivers for the Acme Validation Test team
£ Acme Validation Test Libraries Default Acme reuse libraries for the Acme Validation Test team

States are a collection of packages (hosted in feeds) that can be deployed as a set.
This can be used to duplicate software versions and configuration on multiple clients.

Create Import Export Duplicate Compare Delete Filter
O Name | Warkspace Description Architecture Created Last Updated
()] £ 2021Base Default windows x64 July 21, 2022 July 21, 2022
(] €3 A Demo State Default NI Linux Real-Time x64 June 07, 2020 June 07, 2020
(] £  Acme Test Suite Default Installs all Acme tests Windows x64 March 30, 2020 September 20, 2022

&
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7 3 6 Assets

Add asset

Name

108 Connected

Model

~ NI-5bRIO-9629-01E3834F (10)

Celll
Conn0_DI0O0-3
RIOO
Conn0_AQ
sbRIOL
NI-sbRIO-9629-01...
Towerl
sbriol
Trayl
Conn0_Al

~ FL-PowerSeat (14)
Seat_Heater
cDAQ9185-1D196...
cDAQ9185-1D196...
Power_Seat_2
cDAQ9185-1D195...
cDAQ9185-1D196...
cDAQ9185-1D195...
Power_Seat_1
Cell ID4
cDAQ9185-1D195...
cDAQ9185-1D195...
cDAQ9185-1D195...
cDAQ9185-1D195...

OC1E5-1D155...

ERETT ERETT ERI

234235r
Dioo-2

NI sbRIO...
ADO-3

NI sbRIO...
sbRIO-9623
MI-Cycler
123324
12343235

AlQ-15

NI €DAQ-..
N19229
MNI19214
NI cDAQ-..
N19401
MN19239
NI19401
MI cDAQ-..
ID4
N19229
MN19239
N19234
MNI19214

NI'9234

NI PXle-8...
NI PXle-8...

NI PXle-8...

Kl DYVIia O

Serial nu

123213

01E3834F

1E3834F

01DDDO51

01E3834F

01E3834F

1234567

23124

123124

01DDD051

01D1961C

0123EA42

01D0AD2C

01D195D&

013407EB

01C87SEE

0170495C

01D195E8

123456789

016A2878

015E8825

01CCAS2B

01D0OAOSS

01D17BCl

21A28B8

020B2DDA

020B2E4F

nNnl1carena

62 8 Disconnected

Refresh:

NI-sbRIO...
MI-sbRIO. ..
NI-sbRIO...
NI-sbRIO. ..
NI-sbRIO...
NI-sbRIO...
MI-sbRIO. ..
NI-sbRIO...
NI-sbRIO. ..

NI-sbRIO...

FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...
FL-Powe...

FL-Powe...

glkam109
glkam109

glkam109

allrans 100

10 seconds

Presence Last selfc...

Present
Present
Present
Present
Present
Present
Present
Present
Present

Present

Present
Mot pres...
Mot pres...
Present
Present
Mot pres...
Present
Present
Present
Present
Present
Present
Present

Present

Mot pres...
Present

Present

Dyracosmt

Calibratid

Jdan 4, 21}
Mowv 21,
Dec &, 2{
Mar 7, 2|

Mar 22, ]

Asset Traceability

Automatic asset tracking for NI and 3rd party LXI, USB-TMC, and GPIB

iInstruments

grouping or filtering assets

Export asset data for external reporting

Search and locate test assets across all systems

Tracks asset connection and location history over time

B9

=~ U e W e

-

B
System
PXI-ATDEMO-1
PXI-ATDEMO-2
NI-WTS
ATDEMOKITNIWK18
DESKTOP-NK98GAG
ni-NI

2

C D
System Connection Name
Connected
Connected
Disconnected
Disconnected
Connected
Disconnected

Chassis 1

Chassis 1

E F G H

Vendor Model
PXIChassis1 National Instruments NIPXle-1062 V08X145D2 PciPxi
PXIChassisl National Instruments NIPXle-1062 V08X191C3 PciPxi
PXIChassis2 National Instruments NI PXle-1071 154EE6D PciPxi
National Instruments NIPXle-1082 16D9B99 PciPxi
PXIChassisl National Instruments NIPXle-1082 318EF6E PciPxi
National Instruments NIPXle-1082 V08X18028 PciPxi

Serial Number BusType Resource URI

0/National Instruments/NI PXle
0/National Instruments/NI PXle:
0/National Instruments/NI PXle
0/National Instruments/NI PXle:
0/National Instruments/NI PXle
0/National Instruments/NI PXle

3rd party assets through programmatic APIs and web interface

Add custom properties and keywords to assets that can be used when

pl
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Data Management

 Collect, store and view test results, files and parametric data

— Ingest data from TestStand or 3 party sequencers using
SystemLink’s Test Monitor LabVIEW, Python, .NET, or HTTP APIs

* Quickly search and filter data to analyze past results and gain
additional insights

— View waveform and parametric measurement data from a web-
based user interface

* Interactive web-based data visualization and analysis

— Plot and group measurement data across different conditions

— View distributions using box and violin plots as well as histograms

s
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Alarming and Notifications
SystemLink enables alarms and notifications to be sent based on Tags.

Tags in SystemLink transmit and store slow-moving measurement data like system status or health.

Use tags to track measurements, system/equipment states and transitions, monitor system health, create alarms, and
visualize data on dashboards.

Tags can be collected by clients, OPCUA, or through SystemLink APIs by any client capable of consuming HTTP APIs.

v @= Utilities
Alarms
Tags

Files

Jupyter

Alarms are configured per tag and can be triggered by value or last update. Notifications are emails that can be sent to
individuals or groups when an alarm is triggered.

—

&
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SystemlLink
Connectivty

RESTful APIs
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SystemLink: Enterprise Connectivity

SystemLink Web Ul

& @ httpsi//www

Systems
o ih,
Tags ..:
| o o 2N ﬁ‘ Connected T&M Systems
Enterprise Data Repositories
= gr=) PC-Based Stations*
e — e
Corporate Data Lakes [~—1 SystemLink . .
Applications
: 1 1 1 |
| . AL Linux Controllers+
Engineering Data SystemLink _ EDHHEE

Sources i Server

Manufacturing & Ops EXE -
Systems w

. MLl PXI Systems

. L ATE Racks
For system integration, Central Server / Central Database
SystemLink provides published
RESTful Web Service APIs
APIs: LabVIEW / G Web Development, SySte_mLmk .
Python, C# .NET, RESTful Web Services / Client S
16 HTTP.
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SystemLink API Overview
SystemLink provides two well-documented APIs:
1. HTTP/s (LabVIEW!

2. Python

22 TestInsights S §

Test Insights  » Results
Manual

Dashboard View w Download Edit = Analyze - Save Query % 1000 of 3495 test results Filter displayed test resuli

HTTP API
Results O Product | Test Program Serial Nu... System Elapsed ... Started At Pass Rate Status e
O & veso2 Manufacturing Test.seq 748042 Production Li 10.58 5 September 19,2022 9:22:41 A 100% Passed Python API .
Products
O & ve-s012 Manufacturing Test.seq 256286 Production Li 10.24s September 19, 2022 9:12:34 A 100% Passed V7 Default
m o] WR-2017 hannifarturinn Tast <an ANARRZ Praductinn i 10 57 = Santember 19 7077 4-N7-70 A 1% Pasaar g Nafank

& |
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SystemLink HTTP API: Swagger

To access detalls around specific functionality, expand the desired section and
review the parameters, example response values, and response data model. You

can test DIRE

Gets 8 single test result.

Parameters
Hame
resultld * =34

string

(path)
Responses

Code

200

18

Jv2/results/ {resultld} Getsa testresult

CTLY from this interface.

Example Value | Model

Test Result Response ~ ¢

status

startedit

Description

tedht
The id of the result to get. RS

pProgramiame

id*

systemId

Description

hostHame

operator

Example Value Model

partHumber
i
"status®: {
" statusType"
" statuslome"

"PASSED" ,

Do ced” serialfumber

018-05-07T18:58:05

018-05-09T15:07:
total TimeInSaconds

1=943fL0c0",
: "5=30931993cacB046850a9967

keywords
properties
filelds

statusTypeSummary

workspace

"‘I-rorkrpur;:" : "£34b178c-288c-4101-afbl-833992413anT" ¥

Status Object » ¢.. .3
string (Sdate-time)
example: 2018-05-07T18:58:05.2196922

IS0-8601 formatted timectamp indicating when the tect result began

string (Sdmate-time)
example: 2018-05-09T15:07:42_ 5279212

ISO-8601 formatted timestamp indicating when the result was last updated

string

example: My test progzam

Program noame

string

example: 02600cf8-cfbb-4Lff3-al338-031=343fb0c
Id of the test result

string

example: S5=30831993cac8046850a996

Id of the system

string

example: My-Host
Host name of the syctem

string

example: admin

Hame of the operator rurnning the tect
string

example: oRIG-9030

The part number of the device under test.
string

example: abo-123

Sequentisal number of the device under tect
number ( Sdouble)

exampl=: 20_0
Total run-time of the tect in ceconds

*I---1

> {...1

> I---1

L S
string ~
example: £94bl78e-288c-4101-afbi-833992413aa7

EMERSON

The workspace the test result belongs to
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LabVIEW SystemLink Toolkit

The LabVIEW SystemLink™ Toolkit helps you communicate with SystemLink software.

SystemLink

1+ up Q Search ", Customize¥

Configuration Utilities

Alarms

19

Configuration —

Manages the connection to SystemLink
Test Monitor —

Create and update Test Results and Test Steps
File Transfer —

. Upload, download, and manage file meta data for files stored
on SystemLink

Tags —

. Create, configure, and manage tags stored on SystemLink

&
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DEMO

To the Code!

s
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May 21

Modernizing Your Lab
Operations

10:15-11:15

Generative Al to
Accelerate Test
Workflows
2:00-3:00

Modern Lab Operations
with SystemLink: Hands-
On

2:00-4:15

Automating the Lab with
SystemLink (Automotive
Track)

Gaining Product Insight
From Your Test Data

11:30-12:30

Maximize Your Lab with
SystemLink Software

3:15-4:15

Other “Connectivity, Data, and Insight” Activities

May 22

Analytics From Wafer To
Reel To Strip
(Semiconductor Track

10:15-11:15

Modern Lab Operations
with SystemLink: Hands-
On

10:15-12:30

Al at the Edge
1:30-2:30

Modernizing Your Lab
Operations

11:30-12:30

From Concept Through
Execution: Analytics in
Action

Analytics From Wafer to
Reel to Strip

SystemLink Ask Me
Anything

2:45-3:45

SystemLink Learning Courseware (V/ILT)
Managing Systems and Assets with SystemLink
Enterprise

O+ User Forum

SystemLink User Group Meeting
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