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7 Ways
SystemLink
can Improve
Your Test
Operations

Steve Michalec & TJ Giere
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Chal Ienges |n « Configuring Test Systems

« Ensuring Latest SW release aligned with Test

Test Operations request

« Low visibility into test equipment utilization, health,
traceability

 Difficult to Monitor Test Execution in real-time
* Viewing critical test parameters

 Difficulty in tracking and scheduling incoming test
requests

« Managing test request from Maintenance, Calibration
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7 Ways SystemLink can ) Q&A_
Improve your Test Operations « Closing
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What Is SystemLink?

SystemLink is a software platform that helps
you manage your test and measurement
Systems.

With SystemLink, you can deploy software,
configure devices, monitor tests, and analyze
data from a web-based interface.

S%st_emLink can help you improve operational
efficiency and producfivity for your test and
measurement applications.

- ChatGPT

Your Future Overlord

ni.com
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Lab Efficiency through Systems and Asset management

@ Reduce time spent keeping systems up to date
W Get notified when your equipment is at risk

el Plan maintenance and keep track of your test assets

ni.com
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Reduce time spent keeping systems up to date

B8 Systems Management ? A

Systems

47 7/ 34 20 0 31

systems connected disconnected pending discovered alarms

TestCells v Yy J

¥ (Workspace equals Default AND Property matches Group:Test Cells ) X

[ ] Name 4 AlD Al Al2 Al3 Utilization Test Status Throug... Pending status I}
Data Logger 1 (o) 17.2... 17.0... 1,41... 1,41.. error; {"st... 14 a
Data Logger 2 O 18.2... 18.1..  31.2. 18.7... error: {"st... 12 a

Data Logger 3 (o] 16.1... 16.3... 16.8... 16.1.. error: {"st... 4 A




nl

Get notified when your equipment is at risk

systems

34

connected disconnected

pending

0

discovered

31

alarms

*Default v Yy /

L]

¥ ( Connection status equals Connected

Connection status equals Connected (refresh failed) Connection status equals Connected (refresh pending) ) X

Name IP address
~ Test Cells (3)
Data Logger 1 A (o] 10.2.136.186
Data Logger 2 A (o] 10.2.136.183
Data Logger 3 A (o] 10.2.136.184
~ Desktop Machines (2)
Desktop 1 A (o] 10.2.136.185
Desktop 2 A (o] 10.2.136.187
~ Empty(2)
Measurement SDK Demo - DO NOT MESS A (o] 10.2.227.16
BRADT2-LT A (o} 172.19.224.1

Model

NI cRIO-9042
NI cRIO-9042

NI cRIO-9042

Precision 3630 Tower

Precision 3630 Tower

NI PXle-8840 Quad-...

Precision 7520

Serial number

01E10AB4
01E10AB8

01ET0ACT

516VCV2

518TCV2

030FE886

HHGQNN2

System start time

May 1,2023
May 1, 2023

May 1, 2023

April 30, 2023

April 13,2023

April 25,2023

April 27,2023

Pending status ]

ni.com
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Dashboards

ni.com

Plan maintenance and track your test assets

88 Demo [ Advanced Utilization Demo ¢ =<

Site | All ~

== Disconnected
== Connected

== Pending

Austin

Cluj

Tel Aviv

Munich

0.8

0.6

0.4

0.2

Utilization Percentage

System Status

<

82%
14%
4%

Apr 9
2023

Asset Calibration Status

== Approaching Calibration
== Past Calibration

== Calibrated

Asset Utilization By Region

Asset Utilization per Day

Apr 16

Day

48%
45%
7%

Apr 23

i+ & O Llast30days v~ Q O ~« &

Overall Asset Utilization

0.0818%

68.4%
83.44%
65.6%

Apr 30
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By putting your test systems’
health and status Iinformation
In one place, SystemLink gives
you the tools to keep your lab
running smoothly.
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Image by Rebecca Scholz from Pixabay
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https://pixabay.com/?utm_source=link-attribution&amp;utm_medium=referral&amp;utm_campaign=image&amp;utm_content=5753283
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Master your data

\!.1, Harmonize your test data using automated ETL data ingestion

ﬂ]’i] Use built-in visualization tools to navigate your data

@»»  Manage fine-grained control over who can access your data

ni.com
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\\_.!, Harmonize your test data with ETL automation

A pro——
: Upload .| oz . . .
(F"ecéjasézrglihem. ‘| cxmm File Ingestion Service
gestion) __| e
Trigger
= —— Notebook Execution Service
|| cxmm Python / Jupyter

TestStand, LV,
.NET, Python
SystemLink Client
(API Based Ingestion)

il

HTTP(s) =
V > ‘ DataFrame Service >

: Test Monitor Service B @

1l
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Use built-in visualization tools to navigate your data

(O] 3"1" e BXa := e > [ Log ITA to Parametric Data|
® Standard Deviation - Passed - > [] Module Warm Up
1E73BFA (1)
21 )
v Noise Test
Step: Noise Test Noise Test .
Measurement: Standard Deviation > Noise Test
o 205 SN: 1E73BFA
< Operator: gklema
] .
E | Part Number: 141054B-01L > [ OvPTest
g . ® . <Test Program: 140
© 20 . s . * o Time: Oct 17, 2019 11:49:06 PM 5[] Power Consumption Test
] High Limit: 21.22
= L . Value: 20.09513
Low Limit: 19.06 > D Power OFF UUT
Status: Passed
19.5 Result: 1E73BFA (1)
Inputs +
19
0 5 10 15 > [ Channel
Index .
> [[] UUT Raw/Calibrated
Statistics 0 > [] uUT Sample rate (sample/
Channel Name Mean 20 -20 Minimum Maximum Moving Mean Cpk > [ UUT Finite Sample - Sampl
Standard Deviation 20.034 20.320 19.749 19.766 20.325 ~ 2.353
Standard Deviation - Passe... 20.034 20.320 19.749 19.766 20.325 il 2.353
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Manage who can access your data

Role Editor

Info Privileges

Applications and services

Test Insights v

Privileges

Allow all privileges

Access web application

Create test results and products

List and view test results and products

Modify test results and products

O &O®O

Delete test results and products

CANCEL DELETE UPDATE
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By organizing your data in one
place with appropriate data
models, you can maximize Its
utility and gain control over how
and by whom it Is accessed.

\ B

Image by Diarmuid Greene / SPORTSFILE /Web Summit, CC BY 2.0, via Wikimedia Commons


https://www.flickr.com/photos/websummit/22156734814/
https://creativecommons.org/licenses/by/2.0
https://commons.wikimedia.org/wiki/File:Web_Summit_2015_-_Dublin,_Ireland_%2822156734814%29.jpg
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Keep your stakeholders up to date automatically

Simplify report generation using the integrated Jupyter
environment and SystemLink HTTP APIs

f A See metrics at a glance with Grafana dashboards

Automate tasks on an event or a schedule with Routines

ni.com
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Simplify report generation with Jupyter Notebooks

ni.com

v

Test Insights

i3

i B @

&

Systems Management
Systems

Assets

Package Repository
States

Reports

Jobs

Test Insights
Dashboard

Results

Products

Reports

Measurement Data Analysis
Custom Applications
Utilities

Data Administration

Access Control

Attachment

Vehicle Program: EV10 Part No: AFX1573329S
Requestor: Gunnar McCleod Serial No: 17592256312

0.2
secs

2.0
Secs

Test Name: HPPC Sweep
System Lab: North BuildA
HPPC Charge Power Tables (kW)

Set Temperature: 32 °C
Low Volt Setpoint: 13 V

10.0
Secs

20.0
secs

System ID: TB_laslo_new
Smart No: City Summer 3

338.319

315.764

278.616

255.259

957.513
1159.03
1E+30

288.319
907.513
1109.03

913.658
1106.74

265.764
863.658
1056.74

814.212
994.572

228.616
764.212
944 .572

748.057
914.265

205.259
698.057
864.265

Page 1 of 9
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f A See metrics at a glance with Grafana dashboards

=  Dashboards i
88 Amy / Battery Demo < (@ 2016-02-26 03:37:46 t0 2016-02-2623:19:52 v > Q & ~ B3
Lab Visual Lab Manager Station 1 Station 2 (Test 2: Aborted)
STATION 2 Test Status Run by: Amy Zhong Run by: Amy Zhong
Stations Tests Test Time (s) Voltage ... Current ... Test Time (s) Voltage ... Current ...
2 4 71567 3.56 0 171496 3.47 o0.0500
Data Data
Alerts — Complete 60% Running 20% Test_Time(s) Current(A Voltage(V) Discharge_Cap: Test_Time(s) Current(A Voltage(V) Discharge_Car
ABORTED: Station 2 Test 2 — Aborted 20% 1670 0 418 423 118 3.47
Overview 3342 0 418 843 118 3.52
Station Test Status Start Time 5014 0 418 1268 118 3.54
1 1 Complete 2016-02-26 03 6686 0 418 1689 118 3.55
1 2 Comblate 2015-12-02 17- 7720 -1.000 4.00 2109 118 3.56
v Station 1
Color C... Voltage vs. Time Current vs. Time Discharge Energy vs. Time Discharge Capacity vs. Ti... Voltage vs. Current
Test1 = z
0 s 6 <
Test 2 4 = 2 15 4
= = 2 b = =
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Automate tasks with Routines

i

Create Routine

Name

Generate Weekly Test Report

Description

Generate an RTEC PDF Report. Report will be uploaded to SytemLink and a copy will be emailed to Steve.

Workspace State
Default v  Disabled (® Enabled

Source

Time v

Notebook

RTEC Report.ipynb v

Start Date and Time * Repeat
5/12/2023, 17:00:00 = Weekly v

UTC: 2023-05-12 22:00:00

Cancel Create
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Keep your stakeholders
Informed with the data they

need by simplifying report
generation.

\\ B

Image by Geraud pfeiffer from pexels.com


https://www.pexels.com/photo/tasty-roasted-steak-cut-on-plate-6542794/
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Reduce the cost of test

Q Get the most out of your test equipment by tracking under-
utilized assets

Reduce cycle time by analyzing execution data trends

Monitor health metrics like power draw to optimize costs and
reduce your energy footprint

ni.com
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Track under-utilized assets

28 Systems Management ? Fy
Reports
Update Report Wiew Assets Download Source
Report: Asset Utilization -
Group by: Asset -
Filter: Property -
X Model - equals - NI PXle-8880
* | Time Span - 365 - Days -

Asset Utilization (Updated 05/03/2023 10:17:25 CDT)

G a4+ OEX A 7 ez

aes-VRTS

PXI-Perin-Windows

NI-LinuxRT-VM3

Asset

DESKTOP-UPUMTJ4

88803Demol

DESKTOP-TCCJI7D

° o ok o? ok o? of o7 o® o2

Assets Utilization (&)
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} Reduce cycle time by analyzing execution data trends

EE TestInsights P §
Test Insights > Reports =4
Dashboard Update Report View Results Cancel Download Source Export as HTML Save Report
REI Report: Test Times -
Group by: None v
Products
Query by product: Property -
Reports
¥ Part Number v equals v 150896C-01L v
Query by result: Property -
X TestProgram v equals - FVT1_140 -

Test Times (Updated 5/16/2023, 1:59:22 PM)

6 Q+ QDRAXA Tag
160
140
120
100

80

Elapsed Time

60

40
20
0
) 9 9
(\’LQX < 29> NI s> 3
o YNA V;\a W 6@0
Test Start Time
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@ Monitor health metrics, save the world (and some money)

PXI systems are used 40 hrs/week, but are
often left powered on for on 168 hrs/week
(2417)

Internal testing shows that typical PXI .
systems use about 225 watts per hour,
even at idle

NI sold ~84K PXI systems last year

In Texas, 1 kWh costs $0.099

Collectively, that comes out to 126,020,045 kWh of electricity globally at a cost of nearly $12.5M!
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Reduce costs by ensuring your
test assets are utilized to their
fullest and save energy when
they aren't needed.

mage by lker-Free-Vector-lmages from Pixabay


https://pixabay.com/users/clker-free-vector-images-3736/?utm_source=link-attribution&amp;utm_medium=referral&amp;utm_campaign=image&amp;utm_content=36000
https://pixabay.com/?utm_source=link-attribution&amp;utm_medium=referral&amp;utm_campaign=image&amp;utm_content=36000
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Make data driven decisions

m Drill into your data using interactive, customizable reports

9,0 Track measurement compliance from spec to test

ni.com
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Test Insights

Test Insights > Reports

Dashboard

Results

Products

Reports

Drill into your data using interactive, customizable reports

Generate Report

Report:

Group by:

Query by result:

Query by product:

View Results Cance!

Failure Pareto - Results

Part Number

Property

Property

¥ Started Within

hd Custom

30

Save Report

s | Days)

Generate report to visualize data
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Track measurement compliance from spec to test

Specifications

Spec Compliance Manager

Team Edition

Create and Manage Specifications

Upload parametric test data

Automatically compute compliance

Built-in and custom statistics

Custom Reporting

AllProducts > Example Opamp

B Specifications View © FEAD-ONLY

~input  Parameric

St Offet Vot

fnpur Oftaet Vo (15]

It Offamt Vot [

gt Nolse Vot

gt Mose Vot 151

Inpat Noise Vot

Tormp (°€) »in
128

[-05.26.58)
|-26.25.85)

125)

1281

(251

nl

«“

v/

All Products > Example Opamp

- View Categories

Input @

Parametric

Health

O 6 0 ¢ b b O

v/ Compliance View

Coverage
NA
NA
NA
NA
NA
NA

NA

(®23Mar 2023,0922 C

Cpk
2.065440582...
0.671660439...
1.0294117647...
4883605.166...
2.0368714756...
211623010459...

2.0610241018...

Min

4.5647524761..

-13.00051275...

-2.75646620..

21790522663..

7.61488418138...

9.0843291563...

8.965970500.

005

215e84713891006

1673708159561

B validation
Max Mean
14070464891.. 975
57.55300894..  111120689655..
36.256320871.. 8.8653846153.
4093288553.. 3.4e-07
13.2903011601.. 10.3
1.09318831164.. 9.999999999..
101575134886.. 9.599999999..

ni.com
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Use correlated, cross functional
data to make informed decisions
about your products.

ni.com

Image by Geraud pfeiffer from pexels.com


https://www.pexels.com/photo/tasty-roasted-steak-cut-on-plate-6542794/
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Track your tests [Com'”g o ﬁ}

E Track the status of tests from request through result

Schedule lab equipment for tests or maintenance

G

R .
ﬂ:"'-ée Collaborate with your team to get test done

ni.com
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Track the status of tests from request through result

Create work order

Info Properties

Name* Type*

Enter name Test Request v
Workspace* Earliest start date
Lof v MM/DD/YY [ii]
Requested by Due date

Enter user v MM/DD/YY i}
Assigned to

Enter user v
Description

Placeholder

Cancel Create
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Schedule lab equipment for tests or maintenance

=  Work Orders &

5 9 15 15 15 15 15 15 15

Created by Me Assigned to Me All New Defined Reviewed Scheduled Running Pending Approval

All Test Requests Calibration Requests Maintenance Requests Create work order v Default v Q L 4

Test Request

Name Status Assigned To ) Type Earliest Start Date Due Date Start Date Workspace n
Calibration Request

[] cycleTeste Defined LinY. Maintenance Request Test Request - 12/12/22 - LoF
ﬁ TC81B-07 maintenance Defined Bernhard W. Charlie S. Maintenance Request 12/12/22 12/12/22 12/12/22 LoF
h TC01B-01 maintenance Defined Bernhard W. Charlie S. Maintenance Request 12/12/22 12/12/22 12/12/22 LoF
_ Cycle Test F Defined LinY. Miles M. Test Request 11/30/22 12/12/22 - LoF
'_j Cycle TestE Reviewed Bernhard W. Miles M. Test Request - - - LoF
; Cycle Test E2 Reviewed Bernhard W. Miles M. Test Request 12/13/22 12/12/22 - LoF
[ TC81B-01 calibration Scheduled Bernhard W. Charlie S. Calibration Request 12/12/22 12/12/22 12/12/22 LoF
—} Cycle Test E3 Reviewed Bernhard W. Adison R. Test Request - 12/12/22 - LoF
: Cycle Test E4 Reviewed Bernhard W. Adison R. Test Request - - - LoF
L TCO02A-01 calibration Scheduled Bernhard W. Charlie S. Calibration Request 12/12/22 12/12/22 12/12/22 LoF
) Cycle Test D Scheduled LinY. Adison R. Test Request 12/12/22 12/12/22 12/12/22 LoF
Cycle Test C Scheduled LinY. Miles M. Test Request 12/12/22 12/12/22 12/12/22 LoF
Cycle TestB Scheduled Bernhard W. Miles M. Test Request 12/12/22 12/12/22 12/12/22 LoF
Cycle Test B2 Scheduled Bernhard W. Miles M. Test Request 12/12/22 12/12/22 12/12/22 LoF
Cycle Test A In Progress Bernhard W. Miles M. Test Request 12/12/22 12/12/22 12/12/22 LoF
TC81B-06 maintenance Defined Bernhard W. Charlie S. Maintenance Request 12/12/22 12/12/22 12/12/22 LoF

TC81B-06 calibration Defined Bernhard W. Charlie S. Calibration Request 12/12/22 12/12/22 12/12/22 LoF
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Schedule lab equipment for tests or maintenance

=  Scheduling i
Calendar @ Ready to Schedule Schedule v i= 05/02 -05/08  V
Day Week
System 2 3 4 5 6 7 8

TC81B-01 Calibration

XX-XXX Test Bench 2

XX-XXX Test Bench 3 Drive Cycle H

XX-XXX Test Bench 4 Reserved Battery Cycle Extended

XX-XXX Test Bench 5 Calibration Lifecycle Test v2

XX-XXX Test Bench 6 Lifecycle Test v4

XX-XXX Test Bench 7

XX-XXX Test Bench 8

XX-XXX Test Bench 9
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Collaborate with your team

= Work Orders |/ Battery Cyclev2 / Battery Test1

Name Status
Battery Cycle Test 1 New v
Product DUT serial number

BatteryPack_B Build -

Parameters States Files History Comments

Assigned to
Charlie S.

Start date / time

+ Add comment

Earliest start

11/03/2022

Estimated duration

Due date

10/01/2023

Last updated

11/01/2022

Please add in reports from Brian %
« specreport-decl2
« test plan reference

®
[
m
i

@ 4 o«

Adison Robinson  10/26/2022 3:30 PM CT

@Charlie Salinas Add in states for the following test plans
« battery testl
« battery test 2
« test plan xyz
« planzbc

Set up tests with these test equipment:

Charlie Salinas  10/23/2022 3:30 PM CT

Scheduling all tests under Frank for now

ni.com
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Stay on top of your test backlog
and track all your tests from
request through completion with
SystemLink work orders.

mage by Pexels from Pixabay


https://pixabay.com/users/pexels-2286921/?utm_source=link-attribution&amp;utm_medium=referral&amp;utm_campaign=image&amp;utm_content=1867053
https://pixabay.com/?utm_source=link-attribution&amp;utm_medium=referral&amp;utm_campaign=image&amp;utm_content=1867053
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L0 .
.‘ Deployment options for your scale

Deployments:

« On-Prem

« Private Cloud

* NI Hosted Multi-tenant (coming soon)
Environments: Adaptableto customer solution

« Windows Server

« Kubernetes Cluster (Linux Containers)
Scalable:

 From <50 to 1000+ systems and users

« < 1TB dataor 1M results to 100TB+
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Summary

7 Ways SystemLink can
Improve your Test Operations

N o Ok b RE

Improves lab efficiency

Master your data

Keep your stakeholders up to date
Reduces the cost of test

Make Data Driven Decisions
Track your Test Lifecycle

Manage your IT needs

ni.com
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Give us your feedback!

Quick 2 Question Survey

In the mobile app,
click into the
session you would
like to provide
feedback for

10:15 AM
11:15 AM

10:15 AM
11:15 AM

10:15 AM
11:15 AM

| 10:15 AM

11:15 AM

10:15 AM
11:15 AM

Tue May 23

Y Q

MAY MAY

22 24
Multichannel RF Data Recording
and Analysis

9 Meeting Room 19A

& Aerospace & Defense -
Technical Session

Optimizing Validation Processes:
Building Complex Test Systems
with Distributed I/O

9 Meeting Room 19B

@ Aerospace & Defense -
Technical Session

Panel: Continuous Integration (CI/
CD)—Don't Leave Home without It

Q9 Meeting Room 12A

& Programming Essentials -
Technical Session

Using Python and TestStand to
Boost Your Test Development

9 Ballroom G

@ Product & Technology +
Technical Session

What Does Left Shifting Test
Mean in the NI Ecosystem?

9 Meeting Room 18A
€ Janspadationadachnical Session

< Tue May 23

Y Add to Schedule  ical 9. Check In

Optimizing Validation Processes: Building
Complex Test Systems with Distributed I/O

Tue May 23 10:15 AM - 11:15 AM
9 Map Meeting Room 19B

Aerospace & Defense - Technical Session

Take Session Survey

In this session, learn to improve efficiency
and reduce non-recurring engineering costs
in validation labs by connecting multiple
distributed line-replaceable unit (LRU) test
systems. Also learn how to abstract LRUs
and construct complex test systems faster
and more efficiently using existing
distributed 1/0 and edge computation
technology.

Click “Take the
Session Survey”

ni.com

NI CONFIDENTIAL
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