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« Historical goals for distributing IP
* NI platform solutions for distributing your IP

 What's next: roadmap and exploring your
needs

Agenda
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Best Practices for Distributing IP

What Is Software IP?

in-tel-lec-tu-al prop-er-ty (noun)
Definition —a work or invention that is the result of

one has rights and for which one may apply for a
patent, copyright, trademark, etc.

(From Oxford Languages)

For software,

« the source of IP is typically code, algorithms,
models, data, etc.

« we might share our IP in the forms of source
code, libraries, and applications

* how we protect our IP varies from open-source
collaboration to protection by compiling into
binaries, or even just providing a web service
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Early needs when distributing IP

In 200x, developers and end-use were not highly
connected; most Windows systems were not very
connected to internet.

Basic needs were to help developers and end-users
be successful with software by giving simple steps
for:

» Installing software (both interactive and silent) using
media

» Licensing and activating software
» Building projects and installers, including automation
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Features

NI solution introduced “NI Installers”™ Vs

B & ~| LabVIEW The Lab¥IEW application.
[#--- =3 ~| Documentation
1o 3 +| Examples
oo (=3 +| Application Builder

In 2003, NI created an MSI-based installer framework 8= el B
 Presented a consistent UX and reliability for installation o fTnTmEe | el i

operations

This feature and its selected subcomponents will
require 302 MB of disk space.

 Used for all NI software installers

Directory for LabVIE'W

* Supported componentization to allow user to select e e
optional components to install Dok | oo | veny | _coes |

« Supported simple dependency relationships, displaying

EULAs and activation N [T ]

5 B My Computer Destination Divectony

In 2005, NI customers needed to deploy custom and NI 1% oo '
components via installers =l e

diferent lacation, chek the Biowse button and select §

* NI added support for building custom installers using the
same base framework: S——

r:\ngmFiesvuuiedepd‘I\
e LabVIEW 8.0
. Later added to CVI, TestStand, Measurement Studio

Diechony for Matonal Instruments products

« Both NI and customers benefited from this commonality
when NI introducing new features [

Untitled Preject 1.vproy My Computer] €
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Best Practices from 2003+ using NI Installers

Need: Installing software (both interactive and silent) using media

» Use NI built installers and suites to target the software and drivers you need

» Use installer CLI and “specification” file to automate and customize installation

» Use Batch Installer Builder and Volume License Installer tools to create custom “suite” installers

Need: Licensing and activating software

» Activate NI software inline with installation, using NILM GUI, or use NILM CLI to automate

» Use Volume License Manager to manage NI software licensing internally

» Use Third-Party Licensing and Activation Toolkit with LabVIEW to add licensing to your software

Need: Building projects and installers, including automation

» Use LabVIEW, LabWindows/CVI, TestStand, and Measurement Studio installer builders to create
custom installer, and use builder CLI or API to automate builds

» You can add dependencies from your installer to required NI SW components
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Fast-forward to present day needs...

Systems more connected than ever, end-users have
higher expectations for efficient development and
delivery of software updates, and end users are just
savvier technically

Additional needs are to help developers and end-
users be successful with:

» Installation of software delivered within open and
closed network connected systems

Sharing reuse components for development
Managing project dependencies for development
Automated build and test development processes

YV V V VY

Updating and managing remote systems and
deployments

A\

Automated delivery of software updates
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NI Platform Solutions for Distributing IP

Use Cases and NI Platform Solutions NI Package  JKI VIPM* NI NI License

Management SystemLink Manager

Building and installing your applications including \/
dependencies on end-user and target systems

Automate your installer build and test processes \/

Installing LabVIEW reuse libraries and tools into your \/
LabVIEW projects

Updating and managing remote systems and \/
deployments

Licensing and activation of your applications and \/
reuse libraries

* NI has had a partnership with JKI since 2010, and as a valued partner in handling dependency
management in LabVIEW, NI provides VIPM Community Edition with LabVIEW.
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“Legacy” framework shortcomings...

By 2018, NI recognize the following missing needs:

x Limited visibility and flexibility to manage installed
components

x Framework did not support web-based distribution

x Installation could not download only required
components

x Limited support to upgrade and patch components
X Limited dependency model between components
x |ll-suited to supportremote system management

X No low-level access for custom workflows
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What Is NI Package Management?

In 2019, NI released framework to package, distribute, and manage NI software on Windows

A package is an installable software component

that represents a product, tool, driver, library, or
jUSt files Feed A Feed B Feed C
(Pkg List) (Pkg List) (Pkg List)
« Contains:
* Files & directory information for installing ‘, ‘ ‘
 Metadata: name, description, version, etc. _
- Dependency information to other packages Repository
« Packages are typically distributed as a feed (a Package(s)

list of packages) that points to a repository (or
pool) of packages

Custom
« All NI software built and deployed using this Actions

framework, while still supporting legacy = ~=<10m

installers Actions
—50Mm

Actions
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What Is NI Package Manager GUI?

Use GUI to install software delivered from network connected systems

» Browse for software products from ni.com

¥ NI Package Manager

BROWSE PRODUCTS INSTALLED

« Lists installed packages and discover
recommendations not yet installed

Drivers

- List available updates (patches) to install

Software Suites

4 »
LabVIEW and Drivers

Version

Bitness Language

2021 ¥ 64-bit ¥ | English
L' NI Package Manager

BROWSE PRODUCTS INSTALLED (B

Tools Network Category v Maintainer ¥ | | ClearFilters Products only
. .
* Repair or remove installed packages
O \ Name
[0 11 Compliance Package
- . - [ LabVIEW Runtime (32-bit + NI Package Manager
[ ] CO n fl g u ratlo n Settl n g S L] LabVIEW Runtime (32-bif BROWSE PRODUCTS | INSTALLED UPDATES PACKAGES | @ &
(L LabVIEW Runtime (64-b1) |
O LabWindows/CV1 Shared Runtime Category v Maintainer v Clear Filters Settings X J
- - - - [ LabWindows/CVI Side-By-Side Rur
« Flexible filtering of list of packages T
[ NI Certificates Installer —
. ] NI Distibuted System Manager 20§ | Name M Feeds
« Update registered feeds for system T ‘
] NII/O Trace 15.0.0 [ LabVIEW Runtime (32-bit) Natig|
] NI LabVIEW 2015 Runtime [ LabVIEW Runtime (32-bit) Natig | Name URI
- - - ] NI LabVIEW 2018 SP1 (64-bit) [ LabVIEW Runtime (32-bit) Natig| | ni-update-service-21-0-released https://dow &
® O ptl O nS tO S hOW mO re paC kage | nfO rmatl 0 n 1 N License Manager 7 LabVIEW Runtime (32-bi) Resource Natie | "rupdstesemice 2 D eased enties s,
O N & Automation Bl [ LabVIEW Runtime (64-bit) Natio " " :: 19-0-released | htt:s://daw
[ NI Package Builder O i | NET Library Runtime Nati| | ni-volume-license-manager-3-2-released htps://dow
[ NI Package Builder Support for Tes] O | NET Reflector Runtime Natio ni-velume-license-manager-3-2-released-critical https://dow I
[ NI Package Builder Support for Tes§ (] | ActiveX Library Runtime Natio ClUsersc 7
[ NI Package Manager [m] | Analysis Library Runtime National Instruments  Runtime. 19.0.0.49152-0+f0
O NI Switch Executive 2015 [m} | DataSocket Library Runtime National Instruments Runtime 19.0.0.49152-0+f0
[0 niUpdate Service O | Diadem Connectivity Legacy National Instruments ~ Runtime 19.0.0.49152-0+f0
mblaaS i om D [ LabWindows/CV! Instrument Driver Runtime National Instruments  Runtime 19.0.0.49152-0+10
[m] | Internet Library Runtime National Instruments Infrastructure 19.0.0.49152-0+f0
O | Low-Level Driver National Instruments Runtime 17.5.0.49152-0+f0
[ LabWindows/CVI Network Streams Library Runtime National Instruments Runtime 19.0.0.49152-0+f0
[m] I Network Variable Library Runtime National Instruments Runtime 19.0.0.49152-0+f0
O | OpenGL Library Runtime National Instruments Runtime 19.0.0.49152-0+f0
[ LabWindows/CVI OpenMP Library Runtime. National Instruments  Runtime 19.0.0.49152-0+f0
[m] | RealTime Runtime National Instruments Runtime 19.0.0.49152-0+f0
O | Shared Runtime Base National Instruments Runtime 19.0.0.49152-0+f0
1 1 ahWindowe/CV1 S01 Tanlkit Runtime Natinnal Inctrumente  Runfime 2 40 4Q157-Na v
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What is NIPM CLI?

Use nipkg.exe to perform and automate low-level commands for managing packages

« Install, update, repair, and remove packages

B Command Prempt - O *

« Update registered feeds for system

Command-Line Interf
ation of software p

« List installed and available packages
« Download packages from registered feeds
« Pack (create) and unpack packages "M help - print help

download - Downlo:
info - att

 Create and edit feeds, and list feed contents
* Fullhelp available, “nipkg help <command>”

installed
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Packages might be cool, but are installers still supported?

* Yes: NI Package Management includes
capability to create a "Package Installer", which

Is a "wizard" like GUI that wraps packages and g istting Labview and orivers X
feed S. Select Agree Review Finish
« Support a one-click install EXE to setup the PROGRAUMING ENVIRONMENTS SbYIEW ahd Drivers
system, register feeds, and prompts for "top- tat;::i:”m Eu;i LabVIEW and Drivers provides LabVIEW
" . -, . d B - -
level" packages to install and any additional 7] 6 Web Development software qo || ware and compatible Ml driver
recommendations. P
* Online installer is small and downloads files from =[] LabviewFpGAModule 2021
Ni .com [ ] LabVIEW Control Design and Simulation Module 2021
. . . . [ ] LabVIEW MathScript Module 2021
« Offline installer contains all packages required _ _
) ) ) |:| LabVIEW Unit Test Framework Toolkit 2021
for installing without a network [ LabVIEWW Analyzer Toolki 2021
 Non-interactive & silent modes supported L LabiEW Digital Filter Design Toolkit. 2021
[ ] LabVIEW Advanced Signal Processing Toolkit 2021
* A‘fsuite” installer displays multiple top-level g LabVIEW NXG Web Module =

packages

Select all Deselect all MNext
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Package and Installer Build Tooling

Tools to manage project dependencies for development and automate build processes

« LabVIEW build specifications

» Build package, feed, and/or package D N Poctage Butder (5510 - Demopts
installer that contains LabVIEW

®H &8

applications/libraries and dependencies " 3 || Wy e somin ~ [ packages

e Seton.
E-F O w2 q|BR R & W Vg o, 2w TR

p =

« Upload built packages to SystemLink feed | o + & g s " oty ety + oot v

4 B Test Station

. . 4 |8 Mobile Device Test.seq o & Build Scriptivproj My Test Station._| 1000
« Use CLI/API to automate building spec * 12 MobikDesccDemodt ¥ Tetecoe
. I% MobileDeviceTest.c D TestExec.exe.Manifest .
* |27 MobileDeviceTest.dll H testexecico Installers and Reposwto A= *
H - «[] MabileDeviceTest.prj (& TestExec.ini BB T S4~F mme
° TeStStan d De I O m ent Utll It +&l MabileDeviceTestDema Il &) Testbxecllb Display name ’ c Version
play
. . 4 = EJWEW “ = Tnes‘s = My Application Installer
<[ TestStand 2019 (64-bit) LabVIEW Si... Maobile Device Test. icati 2
« Build a package, and feed or installer, that T g “  [RETERSa
- - o[& Build Scriptlvproj % MaobileDeviceTest.c
contains TestStand sequence files and Wi resoenne Propertes
- ‘D TestExec.exe. Manifest - D MobileDeviceTest.pr) N : My Test Stati
de pende Nncies Inputs - File System View 4 & doner Ta:e Package -
= ¥ — 3 i MobileDeviceDemo = 2
H H H = 4 g LabVIEW Display name My Test Station
» Use CLI to automate building a solution = B VobikevceTesbamott Gucages 2
A = o Program Me: & Package name mycompany-mobiledevicetest
- NI Package Builder 3 Il et
= |3 MobileDe... . ategory pplication Software
g _ o L1z B 5
[ MobileDe... Version (next build) 1.0.00
. . 4 .du(NEo[ o System summary “ | Version field to incremen t  Build (4th field)
& Date 85/22/2022 19:39:32
® BU| IdS mUItl ple pa.C kages y feeds y and 4 38 MobileDe... MIPE version 20.6.8.1227 Display version Use Version property

" = B MIPB bitness 64-bit

InSta"e rS P NIPM version 21.8.8.49273 Maintainer MyCompany
.

L T e Tm——
» Supports TestStand deployment workflows

» Build “suite” installer from other installers

« Simple CLI to automate building solutions
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Best Practices using NI Package Management

Need: Installation of software delivered within open and closed network connected systems
» Use NI Package Manager GUI or nipkg CLI

Need: Automated build and test development processes
» Use nipkg CLI or any of the package and installer builder tools
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VIPM

Product Summary

Included with LabVIEW

Search for LabVIEW tools

and install them right into
your palettes

Build packages of your
reusable code

Manage configurations of
packages used by your
project (dependencies)

Share packages privately

with your team or publicly

the LabVIEW community.

D untitled 1 Bl m} x
File Edit View Project Operate Tools Window Help
S 0N P 2 wo o |15ptApplication Font v | Sov Tov Gbv Bag +| Search SN b
~

a

4+ Search %, Customizev TJI

=5
Filter 1D Array Remove Reverse 2D
Duplicates fro... Array
H.d
Conditional Reorder Array2 Index Array
Auto-Indexing... Elements

[ v JEOY g ger - X
E b File Edit View Package Tools Window Help
~ =2 =
Slice 1D Array Sort Array Empty Array vi @ < 8 = oo«
#2020 [~ |(Tan v H |
[ ]
SearchAmay  Delete Elements * Uninstal sl c
T Name Version YA Company "
OpenG Buttons Library 4007 VIPM Community OpenG.org
- OpenG Boolean Library 4.0.0.7 VIPM Community OpenG.org
T OpenG Array Cbrary a4 | UpMCommunty  |OpenGog |
~ OpenG Application Control Library 4.1.0.7 VIPM Community OpenG.org
Onanf|asats Eila in Brnisct Taal_A007 VIPM Community OpenG.org
[0 31 VIPM - OpenG Array Library X | VIPM Community OpenG.org
VIPM Community OpenG.org
L VIPM Community occ
. VIPM Community NI
Fackage Information VIPM Community OpenG.org
Select an action to perform on the package. VIPM Community Nicolas Bate
i VIPM Community OpenG.org
* 2020 [+ || OpenG Array Library || VIPM Community Neosoft Technologies Inc
] VIPM Community MNProjects
. - M the we License VIPM Community MNProjects
8  Uninstall | )
VIPM Community MediaMongrels
OpenG Array Library v4.1.1.14 by OpenG.ol ~ "
Released Ot Fi 03 Mar 2018 071345 0600~ VIPM Community Marelk
. Author: OpenG.org VIPM Community LabVIEW Open Source Project
iii  Show in Palettes | Copyright: Copyright (c) 2002-2007 Cal-Bay Systems, Inc., Jim Kring; 2006-2007 MKS Instruments, Inc.; 2010- VIPM Community Zaphiro Technologies
2011 Jonathon Green VIPM Community BenjaminR
License: BSD VIPM Community LAVA v
L SrmiE s | patible LabVIEW Versions: > = 2009, >
patible OS Versions: ALL. | o ‘
Repository Name: VIPM Community =
Description:
The OpenG Array Library package contains several routines for operating on array data.
Release Notes:
Package build with VIPM 2013
[FIX] 126 - File Library Fix for QuickDrop and Shortcut Palettes: Add (OpenG) Suffix to OpenG Vis that conflict
with built-ins
This Package depends on these other packages:
oglib_error >= 2.0
oglib_lvdata >= 2.0
oglib_string >= 2.6
- v
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Building VI Packages

» Build packages of
your reusable code

» Define package
dependencies on
other packages

* Add password
protection or remove
block diagrams during
packaging process

 Add licensing and
activation with NI's
TPLAT toolkit

mCoIIection Extensions (Sets and Maps) for LabVIEW - [Collection Extensions.vipb] - VI Package Builder — X
File Edit Package Tools Window Help
—] B‘ » Q < = |@Help | | = 2020 |v|
w Basic @ Palettes
i’ Build Information
Display Information Palette Set
[E] Description Default | x mCoIIection Extensions X
@ Custom Category L ‘
Destinations
. . T Category Name
[£] Source File Settings S pyes oo | [oE
v Advanced = e
&% Package Dependencies (Right-Click lcon for more options) T

ﬁ Licensing & Activation
Install Requirements
/i Incompatible Packages
& Custorn Actions

f£] Pre/Post Build Actions
(=] Package Filename

+orn?

fa}

Functions Palette

Name

ExaM-
FLES

Palette Location

Collection Extensions

Functions>>Programming = Collection> =5 IE'
et= = Collection Extensions

b

Controls Palette

Name

(Right+Click Icon for meore options, Left+ Click to Edit, Ctrl+Click to edit multiple)

Palette Location

(Right+Click lcon for more options, Left+ Click to Edit, Ctrl+Click to edit multiple)
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Managing Project Package Dependencies

. ‘Actnackae T ER e e
Manage projectpackage D e g EE
configurations (using a VIPC file) e e

« Store copies of the packages inside
the VIPC file (for off-line systems)

« Use in conjunction with source code
control (like Git and SVN)

« Use API to automate package
installation and builds (Continuous
Integration)

1111111

Current view

ssssss

vipb

I vip 1 VIPM -V ge Configur to
File E iew Pa ools  Window
B & 0 B |G [x]
tring Libra
ay Librai
r Libra
3l
el

Ready ...

n
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Share Packages

® © ® [7] modbus-VIPM Searchby JKI X  +

d cC 0 Qal@ A * B

Get VIPM ¥ @ Sign In

& vipm.io/search/?q=modbus

VIPM A, modbus

Privately

Search Results for "modbus”

Share packages with your teamvia a

Package Summary Stars Installs
Shared Pac kage Repository (V| PM Pro N i Modbus Library  ThisMadbus vy provids ow evel customizable o o
. by NI communication over the Modbus standard. N
and Enterprise) ——
=1 Connectivity for NI Linux  Predix Modbus TCP Connectivity for NI Linux RT toolkit is
s N % 1 i 251
i RT designed to allow users send and store sensors data .
by Ovak Technologies
DCAF
. DCAF Modbus Module i 5 $  TEGE
Publicly -
i Plasmionique Modbus
. . Master Open source Modbus master library for LabVIEW * 6 4+ 3429
Share packages with the community on & .
1 1 1 | d d mc I LB Drive Control LB Drive systems over Modbus. * 0 + 3
vipm.io (include source code) K3 [ —
GModBus over Serial s
Lifie lmpI‘eme:nt ModBus protocol over serial line in your LabVIEW * 0 L 902
i application
3 by SAPHIR
Soosus GModBus over TCP Implement ModBus protocol over TCP in your LabVIEW i B T
Radl by SAPHIR application -
KELLER RS485 Library - - .
i . Communcation library for digital pressure transmitters, pressure
. H H oween| by KELLER AG fir % 0 1 500
anyone can puplisn on vipm.io gaues s comerers
Druckmesstechnik
N
Instrome Instrument Control Instrument Communication Module for LabVIEW ICM is an open-
:,','::’.‘ Module source LabVIEW toolkit for acquiring and writing to "slow" data, ® 1 3 104

o

by Original Code Consulting

such as that coming from instrument...

Page 1 of 1
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SystemLink

Managing software and data for ot > Maraged s >

VNATIONAI. _
¥ INSTRUMENTS

Systems Manager

test & measurement Groups  History  Sofware  Restart  More = Y Gof6systems v | Filter
D Name IP Address Model Name Operating System Serial Number Connection Comments
aga, . . (J Automated Test Systems (2)
C apabl I Itl eS I n Cl u d e : E] # PXle-8840Quad-1 10.2.74.79 NI PXle-8840 Quad-Core Windows 7 030E1626 Connected Test Station 1
D Q PXle-8840Quad-2 10.2.74.80 NI PXle-8840 Quad-Core Windows 7 030DDB85 Connected Test Station 2
 Remote Systems Management O controsyscoms 6
[\:/ Q NI-cRIO-9068-190CB7B 10.2.74.64 cRIO-9068 NILinuxRT 4.1 190CB7B Connected Test Cell 1
 Test Asset Management T B 0508150005
. . & NI-cRI0-9068-190D673 e
e Test Monitoring & Results R T — _ _
Management 13 0

 Measurement Data Management

# of alarms.

Pending systems System states

= Connected
Disconnected
s System states are software package sets 1
3 you can define and deploy to systems. I I I

*d_Controller-MAC-00-80-2F-15-27-56 DAQVYNA-TB2FT
System

Systems with highest CPU usage O Systems with highest memory usage Systems with highest disk usage
100

0 0 0
20509PM 20509 PM 8:46:42 AM 84521 AM 8.46:42 AM 84113 AM
32312020 32372020 3/23/2020 3/24/2020 312312020 32412020

™ DESKTOP2HSROLHCPUUS..  ® DAQVVNA-QIBUPLL CPUUS, W EC2AMAZHEMASAB MEMO. ® DESKTOP-2HSROLH MEMO.. W Cirostratus DISKUSED 8 EC2A DISKU...
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Remote System Management

Discover, and efficiently manage and configure the
software on your distributed systems using the following
capabilities

Manage which client systems can connect to server

Upload packages and configure feeds that client
systems can use

Execute remote software installs, upgrades, and
downgrades on systems using NI Package Manager
as a service

Capture, compare, and edit system “states” that
represent software collections, and deploy to
systems

Deploy changes to multiple systems simultaneously
using “jobs”

Manage client system availability for updates using a
lock/unlock feature

States

Available

Category w
Name
B Upgrades (5)
LabVIEW Runtime (32-bit)
LabVIEW Runtime (64-bit)
NI Certificates Installer
NI Package Builder
NI Package Manager
B Application Software (7)
Common Code Modules
High Temp Test
InstrumentStudio 2019
Motherboard Test
NI SystemlLink Client

TestStand (32-bit)

Maintainer =

Overview System Settings Software History Alarms and Tags

View w

Maintainer

Hational Instruments

Hational Instruments

National Instruments

Matignal Instrements

Matienal Instruments

Acme
Acme

Mational Instrumenis

Acme

HNational Instruments

Hational Instruments

Time Settings  Devices and Interfaces

Inztalled Version

2016 f6 20617
2018 SP1 13 2018 5P 14

202

20192
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Best Practices using SystemLink

Need: Updating and managing remote systems and deployments

» Configure and install software on a connected remote system, and/or force systems to adhere to
known software states

Need: Automated delivery of software updates (continuous delivery)

» Use the SystemLink APIs to perform operations, such as,
» upload new packages to the server
» create/update available feeds with new packages
» access client system information
» initiate jobs to install packages and push states to client systems
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Package Management 1s replacing “legacy” installers

« Asof 2019, new NI software distributed using e P
paCkageS File Edit View Project Operate Tools Window Help
« LabVIEW and TestStand support both legacy and | S| % SR E~& o) e
package technology Items  Files
- Nl is planning to remove legacy supportfrom | =8 g omeerenssdsrelcsiontems tan S5k
LabVIEW and TestStand E eude inBuld
« Package technology offers similar capabilities 5% Depenenci
to legacy installers, but we know there are &‘% cation (EXE)
some gaps RN i a e
« Nl is gathering feedback about which .
capabilities are essential for your workflows Expand Al e e O
 Consider using NI package technology for new projects ::::P““' [ Zip File
« Consider prototyping port of existing projects to identify '
gaps and challenges
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Customer Feedback

Installer Builders in LabVIEW Application
Builder

This survey asks questions to better understand how you use NI tools (i.e. LabVIEW, LabVIEW Application Builder
and NIPM) to package and distribute your applications.

If interested in participating in a similar TestStand survey, please leave us your name and email.

ni.com
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Linux Exploration

o
One other area we are currently
exploring for package management, ‘
IS improved support for Linux. NI
currently supports installation of LINUX PACKAGE
certain NI software (mainly drivers MANAGEMENT

and LabVIEW) on common desktop
Linux distributions, but the
Installation is not intuitive.

Offline Installation of NI Linux Device Drivers

AE KB

Updated Apr 12, 2022

W e are currently exploring ways to
Improve the installation process. A
subsequent step in this improved

support will be exploring deployment =1

support. Environment @

Driver Operating System
« NI Linux Device Drivers e Linux
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