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The Challenge of Managing Distributed Systems and Data

Ld

T&M Assets

Deployment
Device Mgmt
Diagnostics

in Test & Measurement

Data Collection
Data Visualization

CONNECT AND DEPLOY
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Test Monitoring
Test Configuration
Test Analytics

MANAGE AND ANALYZE

Measurement Data Search
Automated Data Reporting

Alarms
Health Reporting
Notifications

T&M Assets

Asset Utilization
Asset Calibration
Asset Tracking
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Approaches

. General Asset & Data
Custom Built Tools Management Tools

© Customised to the specific system © Ready to go out of the box
© Add new features when needed © Vendor support

(O Dedicated resources/expertise © Poor focus on T&M needs
© Difficult to maintain and update O Missing data connectors

© In-house training material and support © New features rely on vendor
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Approaches

T&M Systems and Data
Management Tools

O T&M centric but ready to go
Customised to the specific system © Smooth route from systems to data
Add new features when needed ' High level of customisation

© Vendor support

O APIsto integrate with other systems

Dedicated resources/expertise
Difficult to maintain and update

In-house training material and support ) Less customisation than custom built
O Longer to setup than general option

NI recommended choice
AN

Ready to go out of the box
Vendor support

Poor focus on T&M needs
Missing data connectors
New features rely on vendor
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Connected Intelligence for Automated Test and Automated Measurement

Q SYSTEMS & ASSET
3  MANAGEMENT

TEST MANAGEMENT

SYSTEM HEALTH MONITORING TEST MONITORING

SOFTWARE DEPLOYMENT TEST DATA COLLECTION

TEST ASSET UTILIZATION INTERACTIVE DASHBOARDS

SYSTEMLINK PLATFORM SERVICES

Improve test continuity, test
troubleshooting, and test data
retrieval.

Improve system uptime, asset
traceability, and configuration
compliance.

NATIONAL
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MEASUREMENT DATA
MANAGEMENT
MEASUREMENT SEARCH

DATA STANDARDIZATION
AUTOMATED REPORTS

Improve data insights through
standardization, cross-file
searching, and reporting.
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SystemLink Architecture — How Does it Work?

Networked data
services for information
exchange over TCP/IP.

Web application for easy
access from any browser

Systems
Systems Manager

# Systems Dashboard >

Managed Systems ; Active Jobs
O 19 Connected € 1 Disconnected ' 605 Succeeded X 69 Failed

! Discovered Systems = Pending Systems
L]
- -
‘ 8 < 30 —
Active Alarms Calibrated Assets
SystemLink
3 4 Alarm Rules . 11 Approaching Calibration X 5 Past Calibration Server

Central server for data
aggregation, processing, and
application hosting
Install on a Windows PC or Windows Server
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Controllers & PC

SystemLink Modes

Systems agent for
remote task execution
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Connect Systems & Manage Health
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Connect Systems & Manage Health

CHALLENGE: How do I increase system uptime & prevent minor system issues from turning into major problems?

Are all systems connected and running optimally?

Are there alarm states that require action?

IEE
What is the calibration state of devices? HEH]
KA

What software is running on each system?

HEH]

Test Engineers & h HEALTH E
Managers
SOFTWARE
, HEHHE
] CALIBRATION

e HEH]
Manufacturing Leads ALARM =
Lab Managers ) E
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Remote Device Management

Manage system access, configuration, and health through a central web application.

Track systems through a Search systems

central web interface across all groups SystemLink Nodes

Controllers & PCs
VNATIONAI.

A
INSTRUMENTS mm
C|aSS|fy SyStemS Groups History Software Restart More w Y 6of6systems ¥ Filter @ O

into groups
O Name IP Address Model Name Operating System  Serial Number Connection Comments

Systems Manager

Dashboard > Managed Systems >

Automated Test Systems (2)

I
I
|
1
1
— I
[J & PXle-8840Quad-1 10.2.74.79 NI PXle-8840 Quad-Core Windows 7 030E1626 Connected Test Station 1 - :
Y [
) & PXle-8840Quad-2 10.2.74.80 NI PXle-8840 Quad-Core Windows 7 030DDB85 Connected Test Station 2 :
7 Control Systems (4) — :
Multi-select to # @ NI-CRIO-9068-190CB7B 10.2.74.64 CRIO-9068 NILinuxRT 4.1 190CB7B Connected Test Cell 1 SystemLink 1
erform functions er 1
P . & @ NI-cRIO-9068-190D5D5 10.2.74.67 CRIO-9068 NILInuXRT 4.1 190D5D5 Connected Test Cell 2 Server 1 .:J M HH
in parallel (e.g. 1 :
H A NI-cRIO-9068-190D673 10.2.74.65 cRIO-9068 NILinuxRT 4.1 190D673 Connected Test Cell 3
install, restart). 5 9 X —
¥ @& NI-cRIO-9068-190FDF5 10.2.74.66 cRIO-9068 NILinuxRT 4.1 190FDF5 Connected Test Cell 4 -===p

L
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Remote Device Management Execute diagnosic

Gain remote access to system information, such as installed

devices, installed software, time settings, and job history. o e

@« Dashboard > Managed Systems > ATDEMOKIT-5L2 > Devices and Interfacg

Filter Save Refresh Reset Self-Test Self-Calibrate
~ Chassi
SI s;ilsw (]62 Settings
* View installed devices and interfaces, such as FGEN Name: scopE
. NI PXI-5422
assets connected via GPIB, USB and VISA. - vendor: National Instruments
NI PXI-5122 Model Name: NI PXI-5122
» Execute remote diagnostics, such as self-test, DCPOWER o Namben -
. . NI PXle-4143 .
self-calibrate, and device reset. o S .
NI PXI-6552 )
* View and report job history, including software DMM St present
updates and System errors. NIPXI-4071 q Current Device Temperature: 43.8°C
z\lﬁgilgﬂ VISA Resource Name: PX14:14:INSTR
* Manage time settings. cout
ASRL1:INSTR o
i i External Calibration
* For Linux RT devices, update password and LPT!

network settings.

View installed devices: e.g. model,
serial number, connection status
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Health Monitoring

17
Improve system performance with pre-installed ‘ Active Alarms
health metrics, alarms, and notifications. BE T Alarme and Notifications % 5 Alarm Rules
‘ Active Alarms >
Alarms feinonecas
) a Name Current Severity Resource Type |
fetive O & A High CPU usage on 'NI-cRI0-9068-190FDF5' Clear Tag
Inactive O & L ¢DAQ1Mod1 in INTEL-NUC-1 requires calibration ~ Critical (4) Calibration
° M on |t0 r SySte m h ealth m etrl cs , suc h as Aarm Rules [ £ ! cDAQIMod3in INTEL-NUC- requires calibration  Critical (4) Calibration
. . O & 1 cDAQ1Mod4 in INTEL-NUC-1 requires calibration ~ Critical (4) Calibration
avallable memory and dISk Space Tags [J & !  cDAQ9191-18B4B45Mod1 in INTEL-NUC-2 require Critical (4) Calibration
Calibration (J € !  DCPOWERin PXI-ATDEMO-1 requires calibration  Critical (4) Calibration
L4 CO nfl g u re alarm ru Ies and e m alI Notfeations O & 1 Dev1 in PXI-ATDEMO-1 requires calibration Critical (4) Calibration
e H [J € !  DevlinPXI-ATDEMO-2 requires calibration Critical (4) Calibration
n Otlfl Catl ons. Strategies () € ! Dev2inINTEL-NUC-2 requires calibration Critical (4) Calibration
» Create custom monitoring services and
connect to standard alarms workflow. s
- Create user-defined dashboards with health ] |
monitoring inputs (live reporting). o
I

View historical data

‘YNATIONAL trends
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Remote Software Deployment

CHALLENGE: How can | improve the efficiency of remote software management and increase configuration compliance

What application versions are running?

Which driver versions are installed?

How can | mass deploy efficiently?

How can | best revert to a prior version?

Test Engineers &
Managers

Manufacturing Leads
Lab Managers
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APPLICATIONS
DRIVERS
LIBRARIES / DLLS
CONFIG FILES

LANGUAGE
VERSIONS (.NET)




Software Deployment

Improve the efficiency of software deployment
and increase software configuration compliance

» Execute remote software installs,
upgrades, and downgrades

» Deploy to multiple systems
simultaneously

» Update software packages at a
component-level

» Establish dependent components

* Manage system availability for updates
through lock/unlock feature

‘7 NATIONAL
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Deploy software remotely to one

or multiple connected systems.

VNATIONAI.
Manager )% INSTRUMENTS
Managed Systems > Software ( NI-cRIO-9068-190CB7B, NI-cRIO-9...
Filter 4
System Name IP Address Last Updated Pending Status.
NI-cRIO-3068-190CB7B 10.2.74.64 August 14, 2017 7:49:09 PM CDT «  Software installation succeeded
NI-cRIO-9068-190D5D5 10.2.74.67 August 14,2017 7:49:10 PM CDT ' Software installation succeeded
NI-cRIO-3068-190D673 10.2.74.65 August 14, 2017 7:49:10 PM CDT «  Software installation succeeded
NI-cRIO-9068-190FDF5 10.2.74.66 August 14,2017 7:49:10 PM CDT ' Software installation succeeded
~
J
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I

09
I

B
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Monitor Test Procedures
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Automated Test Insights

CHALLENGE: How can | track the operational status of automated test procedures and consolidate data reporting?

* How can | get the real-time status of my test? AC L
* Which test sequence is currently running? m
* What step failed in the latest test? = ’
* How are tests performing across systems? SHIT ‘
1EHEH
HEH]
SEQUENCE STATUS — [ E
Test Engineers & E
Managers PASS/FAIL STATUS
, OPERATOR INFO AR
- , ——
| TEST RUN TIME HEH] Python
Manufacturing Leads E J
Lab Managers TEST REPORTS L NET etc
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SystemLink Test Module

SystemLink Test Module provides a web application for monitoring

automated test activity, as well as dynamic reporting of test results. Test Monitoring
BE T Test Montor WSt Track test activity across fleet of testers
#  TestMonitor Dashboard > . i
View pass/fail status at sequence and step level
ALL TESTS (LAST 30 DAYS) PASSED TESTS FAILED TESTS
2 6 1 9 7 Track live updates as tests execute
Test Reporting
r I TESTS WITH ERRORS TERMINATED TESTS Pre-installed reports for common test metrics
e O O Configurable and customizable report options
Search to locate tests by keyword/parameter
FIRST PASS YIELD THROUGHPUT . . .
Communication from Test Stations
1" Product-level integration with TestStand
o APIs for Python, LabVIEW & .NET in 2019
,"',,,, a1 ‘j‘.,,.
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Test Monitoring

Track test activities and results across a group of connected test stations.

» Access pass/fail metric per system
* Add custom properties and metadata

@« Test Results > Mobile Device Testseq >

Delete
Test Result Details

Attachments (1)

Steps
Collapse All Expand All
Step Name Total Time (s)
« MainSequence Callback 11.6448333
Simulation Dialog 2.4811097
Initialize Test Fixture 0.0003832
Power On Test 0.0004294
Battery Voltage Test 0.0008434
LCD Video Test 0.5891538
w RFTest 0.8376587
LTE Test 0.0680171
802.11b/g/n Test 0.0680864

View sequence hierarchy
and test step data

Type

SequencecCall

Action

Action

PassFailTest
NumericLimitTest
NI_MultipleNumericLimitTest
SequenceCall
StringValueTest

StringValueTest

+ TestStand plug-in for version 2014+

Filter

Status

Failed

Done

Done

Passed

Passed

Passed

Passed

Passed

Passed
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» Attach test data as files and transfer to server

HEHHE

BEHI
@ [

HEHHE

BEHI
m

HEHHE

Smel

TestStand

Vi

LabVIEW

=

Python,
.net, etc.
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Data Collection & Visualization
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Data Visualization with Distributed Applications

CHALLENGE: Develop centralized monitoring applications and remote interfaces for distributed systems.

HEHEE

User Location: Central Office / Field Office / Mobile BEH]
Bl

g | &2 | &

“ <) I ~ /,/.________j\\\ HEHHE

Remote Real-time Analytics and N 1 BEHI
Operation Monitoring Data Explorers =
BT I
HEHEE

HEH
AT E
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Web Data Exploration

Inspect your file data and metadata in the web browser.

MM _  DataVisualization NATIONAL
(1] File Viewer " INSTRUMENTS
# File Viewer >  TDMS Data
 Channels = ~ Graph o -
~ & W nicrio-9068-190d673_20181105... g ¢LPXnm ~
m
v & i, ni<rio-9068-190d673 o 24-000
o
o
W sv a0 [
o 23.90
™ v ail <
[}
]
& v ai2 £
? 2380
& v ai3 E
£
o
B
4§ 23.70
kY
wn
o
[}
o
n 2360
= 4 S
g
» Properties o
S, 23.500
~ m 8:55:44 AM 8:58:00 AM 9:00:00 AM 9:02:00 AM 9:04:00 AM 9:05:44 AM
& File B 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018
< >
Name: ni-crio-9068-190d673_ hd
20181105_080544.1d » Channel Data
ms
ni-crio-9068-130d673_20181105_080544.1dms
& Group ni-crio-9068-190d673
Name: ni-crio-9068-190d673 iy al.l ai.2 al.3
23.813242903007644  23.774507320376205 ~ 23.87042150039002  23.736877205128824 -
& Channel 23818173583086473  23.800466128640503  23.902280227967825  23.759147662691795

| 23.848023334991815  23.805230971192422  23.90962675652764 23.766310656047505




Custom Web Data Visualization

Create live reporting interfaces with configuration-based dashboarding tools or with the LabVIEW NXG Module.

- Data Consoles W7 NATIONAL
uE 7 Dashboard Builder PP INSTRUMENTS

#  Dashboards >  *cRIOTempMonitor >  Edit

Palette Panel Property Editor
= T e
T Text box input o | Lzas 0
# Number input Files Sent )
@ oseineron " —
1o 4 ), ww | DwaCemoes yu.mnun
B Check box : Channel 0 Dashboard Builder INSTRUMENTS
1.0
= Switch Channel 1 #  Dushbosrds > cRIOTemp Monior >
™% Horizontal slider 0.5
Channel 2
3 Vertical slider 0. System
8 Drop down list 0.5 Channel 3 ni-crio-9068-190cb7D v
i -1.0 T o
B List box aerx
% Radio button group - -1.50 -
00 10 20 30 40 50 60 71.0 ] Channel 0 Files Sent
Tag Bi 283 ~] Channel 1
'ag Browser !
2 ni-crio-9068-190cb7b  + v s
~ Channel 3 Buffer
Enter a tag path < 23.85 _
atdemokit-sl1.status string & 23.80 E
intel-nuc-1.buffer int 275 :
intel-nuc-1.files_sent int E
! 23.70 Disk 3
intel-nuc-1.start_time string 2385 =
intel-nuc-1.status string =
2360 -
intel-nuc-2.buffer int E
22.55 =
intel-nuc-2.files_sent int E
intel-nuc-2.start._ti i %0 s0 100 150 1950 > -
intel-nuc-2.start_time  string 1 o
intel-nuc-2.status string g 3
-
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Data Management Challenges

CHALLENGE:
e How can | trust measurement data from different sources?
« How do | access and search through our group's measurement data?

* How can | optimize data analysis and report generation?

)
A
EI H N
Erroneous and Finding Manual Analysis
Inconsistent Data Group Data and Reporting
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Automate Data Analysis and Reporting

Search Files

Place Files in
Central Location

Extract
Relevant Data

Analyze

i o |

(¢ NATIONAL
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Automated File Moving from Devices to a Data Server

Leverage metadata to route files to the right destination folder

HEHHE

<Test Bench 1>/<UUT-A>

C

RO /rest Bench 2>/<UUT-B>
JIELENaE
— — File Moving Service

BERl J
§ ~—

@c? <Data Logger 1>/<Operator XYZ>

HEHER e E

it | —
i — |

= SystemLink File Server
~ NATIONAL Server
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Searching Data for Manual Analysis and Reporting

Standardize and enrich your data. Find and retrieve only those you need

Data Preprocessor

— [ 2P| -

Cleansing & enrichment

‘7 NATIONAL
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DataFinder

|
'

Search/query

Web Data N
Navigation l

Specialized tool for engineering data



Analysis Server

—
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Analysis Server

- ’:-

Query A

ca-

Query B

Analysis A

Analy

=M

Result Type A

|2

Result Type B
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Monitor Test
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SYSTEMS & ASSET MANAGEMENT

L

Search & Explore
Measurement Data

Data Collection &
Visualization

&

Standardize &
Process Data

TEST MANAGEMENT

MEASUREMENT DATA MANAGEMENT

SEQUENCER: ! TestStand
reaae [ Labview

Development Automation Software

TEST AUTOMATION

LabVIEW . = 39Party

LabVIEW = 39 Party

DATA AUTOMATION
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Questions?
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The Open Architecture of SystemLink

SystemLink is designed to support a broad spectrum of NI and non-NI technology.

&1 SystemLink

NI SOFTWARE NI HARDWARE

MW Systems Monagement
[ ] Systems Manager

LabVIEW Apps 4  Dasshboard > ManagedSystems > PXI

LabVI EW NXG AppS Groups History Software Restart Exportto CSV More v ¥ 10cf 10 systems

Name IP Address ~ Model Name  Serial Number Connection Comments “ CRIO
TestStand Deployments D —

PXI-ATDEMO-1 1027457 NI PXle-8133 E Connected Test Station 1
Devlce DererS PXFATDEMO-2 1027458  NIPXIe8133E Connected  Test Station 2 - gﬂm PC/DA
leasurement Systems (4)

NI-cRIO-9068-190CB7B 1027464  cRIO-3068 190CB78 Connected Test Cell 1

NI-cRIO-9068-190D505  10.2.74.67  cRID-3068 1900505 Connected Test Cell 2

3 rd P art Y Software NI-cRIO-9068-190D673  10.2.74.65  cRIO-3068 1900673 Connected Test Cell 3 3rd Part y H ardWare

NI-cRIO-9068-190FDFS  102.74.66  cRIO-9068 190FDF5 Connected  Test Cell 4

NET . PCs
—

(64-bit)

co (C—Jo

C. C++ Systems Management Data Communications

Package Repository Event Services / Alarms :
Python o ) L HTTP Clients for data exchange
Test Monitoring Ul Visualization Tools
Other...

Source Code Manufacturing Reporting &
Control Execution (MES) Analysis Systems

‘YNATIONAL Customer Information Systems
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SystemLink: Supported Software & Hardware

Native Packaging Tools SystemLink Server SystemLink Clients

LabVIEW* (32 & 64-bit) | 2014+ o . _ - . _
: u. WINDOWS OS Options: 64-bit u. WINDOWS TARGETS: Win 7+, 64-bit
LabVIEW Real-Time 2017+
LabVIEW NXG 2.0+
. e——
TestStand 2017 =1 Windows Server " NI PXI
* A LabVIEW plug-in is available to create |+ Windows Server 2008 R2, SP1
deployment packages with EXEs, PPLs and —J « \Windows Server 2012 R2
Source Distributions. El__l_l )7 Windows PC

* Windows Server 2016
Command-Line Support

NI & Non-NI Software Windows PC

» Applications, libraries, drivers, docs Dj . & NILINUXRT TARGETS
installers, etc. can be packaged using - * Windows 7+
command-line interface and deployed = ‘7
with SystemLink |:|| 4 NI CompactRIO
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