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#OurGiantsAreFemale

Margaret Ingels

October 25, 1892 — December 13, 1971
First female engineering graduate from
the University of Kentucky

Joined the American Society of Heating and
Ventilating Engineers Research Lab
Developed the “effective temperature”
scale to incorporate humidity and air
movement in the equation for human
comfort

“Petticoats and Slide Rules” is a famous
speech and inspiration to women in
engineering
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A Tree Full of Object Data

Decompaosing object data into a tree structure

using JSON and SlLite



Agenda

 About Me
 Warning
* Problem Statement
e Solution
* Object to JSON
e JSON to tree
 Use Cases
* Bonus
 Links
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About Me

e Stefan Lemmens

Test development engineer at Jaga Climate Designers

LabVIEW Developer since 1999 (LabVIEW 5.0)
LabVIEW Champion since 2021
Member of SAS LabVIEW Mastermind

Created a leaderboard on Advent of Code
and Discord server for LabVIEW developers

LabVIEW shortcuts booklet

Mostly use Actor Framework (basics to PPL tutorial)

Mail : stefanlemmens.be@gmail.com
NI Forum : StefanLemmens
Twitter ; @stefan_Lemmens



https://acrobat.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3Ac4c4323e-d069-35d2-a524-36d95622f000
https://forums.ni.com/t5/Actor-Framework-Documents/Actor-Framework-from-basic-to-PPL-plugins/ta-p/3776945
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Ensuring a better indoor climate without
damaging the outdoor climate.
That’s our main goal as Jaga Climate Designers!
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Jaga Products
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Warning

* This works for me

e Still room for improvements

* This will break encapsulation
» Use it carefully

jaga ATE DESIGNERS



Warning

This works for me

Still room for improvements

This will break encapsulation
» Use it carefully
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Problem Statement

» Different applications/test have different settings

* Configuration clusters/objects can contain a lot of parameters

A different Ul is needed each time

General

Display Settings

File Settings

Total Allocation Chunksize
3 3+ [GE] 128

Frint O ptians

| ME]

=l Worksheet Print Dptions
Harizontal Grids

Yertical Grids
Fiow Header
Column Header

Page Header

oooooo

Page Footer

Background Color
Frame

Empty Cals

Ooo®

Empty Raows
=] Margin
Left

Top 35
Bottom .36

Fi

4
Recorder Settings
Analog 1 Analog 2
Enabled ~
Encoder Input Trigger Input
ACP1/ARP1 T
Ho X
General Display Settings
Video Color Misc Video Settings Visible
Brightness (% :UZ-DD 70 |2|video Fading (%) @ video Data
50 B rings & Spokes
[ 80 5| Display Range 8 sector Line
8 sector Indicator
—— J Rings & Spokes
o o o0 = ri
< Rings Sector Indicator
100 |5 - q
5 ngs =
| .
Settings
~l0.00
n Interpolate . Campaign Directories
5
Active Directory | C:\CAMPAIGN +] 5P
General Background Maps
World Map
XMLRPC Server Port 8900 Cultural Physical
Speed of Light| 299792458 B Countries Otakes
| BrRegions [ClLekes (Eurape)
| BASSgad e 0 (M)ssr. (CJpisputed Areas (CLzkes (North America)
(PSR B states/Provinces [CIRivers
(CIRivers (Europe)
Legacy Devices [CIRivers (Morth America)
B vinor Islands
RVI Serial Number 0
Rings & Spokes
LRU Serial Number 0

Brings & Spokes

Sectors 12 =

OK Cancel

File Tools

= [ R0
S Group 1
@® Current Channel
@ Voltage Channel
S Group 2
(® Current Channel
@ Veltage Channel

—_—
Configuration Tool.lvlib:Configuration Tool Main.vi > E “

Sensor ID ”—‘
vesciption [[ |

Configuration E

ditor Framework

B

Cabeqory

Mew and Changed for LabyIEW 8.x
Paths
Frant Panel

ControlsfFunctions Palettes
Source Control

Debugging

Colors

Fonts

Printing

Revision Histaory

Menu Shortcuts
Enviranment

Security

Shared Variable Engine

VI Server: Configuration

I Server! Machine Access
VI Server: User fccess

WI Server: Exported Yls
‘Web Server: Configuration
Weh Server: Visible Yis
Web Server: Browser Access

Options

how dots at wire junctions
howe Lip strips over terminals

Use control caption For sub¥ tip strips
[[] Shove sub¥I names when dropped
eletefcopy panel terminals From diagram
onfigure Express ¥Is immediately

nable auto wiring
Minimum distance Maximum distance
4 32z

[[]Use transparent name labels

[[]Place front panel terminals as icons

nable automatic errat handling in new YIs
nable automatic error handling dialogs

nable automatic wire routing
Auto-insett Feedback Mode in cycles
[]Place sub¥ls as expandable

lace structures with Auta Grow enabled

how red ¥s on broken wires

abels snap to preset positions on terminals
[] Labels locked by default

Default label position

Defaulk &2

[] Show constant Folding of wires

[1 Show constant Folding of structures

Options Dialog Framework o

][ Cancel ][ Help




Requirements

* 1Generic Ul
* User-friendly

* Take a (configuration) object and
v' Display
v Edit
v Read from file
v’ Save to file
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Solution

* Part1: Object to/from text/file

* Part 2 : Display & edit the data

aga {IATE DESIGNERS
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File Format

~ ” o~ ”
name” : “Jason

| wanted to switch from XML to JSON

“iD"” : 1701,
“name” : “Data”

. Why????

v’ Easier to read and parse

v’ Better support for (empty) arrays
v Supports optional elements easier
v" Way to represent objects

v’ Better suited for data storage

v Used by Jaga Device Controllers
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JSONtext

* JSONtext by JDP
v Uses JSON Path notation to access (sub)items
v Very good for everything with JSON
v" Now also support JSON scheme validation

JSONpath notation

bpath.to.item

-

Cluster
I o EEE e T
< P -0 123 3 ’
A i
Any LVtype

jaga CLIMATE DES
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{"library™:
{"novel™"Harry",
| "study™:"physics”

|h=ttE:e’a'i5nngth.mma’|

Y

IS.Iihrar}r.nwEI

< JS0MN =

{"library":
{"novel":"donald”,
"study”:"physics”

= —



JSONtext

* JSONtext by JDP
v Uses JSON Path notation to access (sub)items
v Very good for everything with JSON but doesn’t support objects
v" Now also support JSON scheme validation

Cluster

[ JR J | S
Ed

JSONpath notation

[S.path.to.item

R

Any LVtype

~ -~
jaga ¢
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{"library™:
{"novel™"Harry",
| "study™:"physics”

|h=ttE:e’a'i5nngth.mma’|

Y

IS.Iihrar}r.nwEI

< JS0MN =

{"library":
{"novel":"donald",
"study”:"physics”

= —
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JSONtext Object Serialization

VIPM toolkit by PNR
Extension for JSONtext to (de)serialize objects

* Easy to use
Breaks encapsulation !!!!

=]

0]
A
- A
w5
|
L]

s packages

E |F|:|r more details go to |

- https:/test.geentral.crg/swagger . Packages
:cc ====TI====T.?E£EO} Ihttp5:;’_e’te5t.gcEntraI.|:|rg,a'api,a'packages,a‘listl‘i 3 [fos])
Active 'i i error out error in (no error) e o e T50H = [ -': error cut
pretty Print? - =T ] LG x_'l o—e =
CregtedDate [}

B
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LabVIEW Composition

Another VIPM toolkit by PNR
* Provides functions to compose and decompose

* objects
e clusters
* maps and sets

Breaks encapsulation

* Makes private data accessible
* Easy to use

Used by JSONText object serialization

jaga CLIMATE DESIGNERS

Decompose LabVIEW Object
[Composition.lvlib:Decompose LabVIEW Object.vi] (4815)

LabVIEW Object [11] [3] Private Data Clusters
.t [2] Library Versions
i fbaei [1] Class Mames

[0] error out

error in (no error) [8]

Decomposes a LabVIEW Object into its private data dusters from oldest
ancestor to last decendant (same order as in Probe Watch Window).

Compose LabVIEW Object
[Composition.lvlib:Compose LabVIEW Object.vim] (4815)

Type [7]

Private Data Clusters [11]
Library Versions [10] =
error in (no error) [8] =

[3] LabVIEW Object

--------- [0] error out

Composes a LabVIEW Object from its private data dusters and specified
library versions,



Displaying the data

* Generic way to display all kinds
of data in a user-friendly way

Tree Structure

 Can handle multiple levels

* Can handle different data types
* Commonly used to display JSON

jJaga CLIMATE DESIGNERS

Custom Properties

S

Mame
Wait
Settings
temperatures
RoomTemperature
WaterTemperature
WaterTemperature2
jdpc_config
controfType
+ ACOparams
= TPTparams
mode
desiredTempCelcusHeating
desiredTempCelcusCooling
tempDiffCeldusHeating
tempDiffCeldusCooling
pipeHeatingMinTempCelcus
pipeCoalingMaxTempCeldus
tempDiffCeldusTurnOffHeating
tempDiffCeldusTurnOffCooling
tempDiffCelcusHysteresisHeating
tempDiffCeldusHysteresisCoaling
fanSpeedreaRangeTempCeldusHeatin
fanSpeedreaRangeTempCeldusCoalir
= speedConfigurationsPercent
H
C
+ BMSparams
= commanParams
= fanConfiguration
type
minSpeed
maxSpeed
= 3KeyControlPanelConfiguration
centerDesiredTempCeldusTPT
3KeyControlpanelPresent
CO25ensorPresent
valveConfiguration

Mew

25

L o s o Y o Y o s o Y Y o s s |

false
false




Show JSON in a tree

e Let’'s ask ChatGPT
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Show JSON in a tree

e Let’'s ask ChatGPT
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Tree Control - A little present

* From Steve Watts (Random Ramblings on LabVIEW Design blog)
* Create a tree hierarchy from a database table

3 TreeTestStubl

Expe

ront Pal

error in (no error)

status code
o) o

source

error out

‘status  code
g T

source

File Edit View Project Operate Tools Window Help
@ 15pt Application Font |~ ||3o || iio~ || 82~ | (2D~ Sisach N
“ <’ m
TreeTodB ,',.)&ngoTree TreeTodBTable
VU0 N s i s N N R nEnEn.
ﬁ 0 1 0 Category 1
dBTableToTree Lz g-o 2 1 Menu ftem X
1d(PK) parent pame tag =4 Category1 3 1 Menu Item Y
i 0 - Menu Item X
Y 1 0 Category 1 Menu Item Y 4 1 Menu ltem Z
/_ 0 2 1 Ment: Bem X Menu ltem Z 5 0 Category 2
- Category 2
3 1 Menu Item Y Other Menu 1 6 5 Other Menu 1
(=) Other Menu 2
4 1 Menu Item Z INSERTSQLString
Sy Menu Lvi3
5 0 Category 2 Empty Category <
6 5 Other Menu 1
7 5 Other Menu 2 |
8 7 Menu Lv3 i
9 0 Empty Category




JSON to database table

e Combine JSONtext and SQLite to
create the database table

 Presented at GDevCon#2
by Dr. James Powell

L ,ga . - D o G‘ f (;

JSONin SQLte

* Easier and less rigid than mulfiple columns

* JSON support functions in SQlite

» Searchable (and indexable|

» Fast parsing

» Combine with JSONtext on LabVIEW side
- Simple Example

b M ) sz



Example data

;
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o =] oy U1 = W

M = O WO

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

[ T

(%
(S}

{
E "Actors": [{

"name": "Tom Cruise",

n n g

age": 56,

"Born At": "Syracuse, NY",

"Birthdate": "July 3, 1962",

"photo": "https://jsonformatter.orqg/img/tom-cruise.jpg",
"wife": null,
"weight": 67.5,
"hasChildren": true,
"hasGreyHair": false,
"children": |

"Suri",

"Isabella Jane",

"Connor"

"name": "Robert Downey Jr.",

n n C

age": 53,
"Born At": "New York City, NY",

"Birthdate™: "April 4, 1965",

"photo": "https://jsonformatter.org/img/Robert-Downey-Jr

-1pg",

"wife": "Susan Downey",
"weight": 77.1,
"hasChildren": true,
"hasGreyHair": false,
"children": [

"Indio Falconer",

"Avri Roel",

"Exton Elias"



JSON tree

10
11
12
13

14

Can query JSON data
Retuns table with one row for each element
key value
{"Actors":[{"name":"Tom Cruise","age":56,"Born...
Actors [{"name":"Tom Cruise","age":36,"Born ...
] {"name":"Tom Cruise","age":56,"Born ...
name Tom Cruise
age 56
Born At Syracuse, NY
Birthdate July 3, 1962
photo https://jsonformatter.org/img/tom-cruise.jpg
wife
weight 67.5
hasChildren 1
hasGreyHair 0
children ["Suri","Isabella Jane","Connor"]
] Suri

Walks recursively through JSON substructures

Result Set

?EI

EELite
CLOZE

s o]

[SELECT = FROM JSON_tree(%s)

type atom
object
array
object
text Tom Cruise
integer 56
text Syracuse, NY
text July 3, 1962
text https://jsonformatter.org/img/tom-cruise.jpg
null
real 67.5
true 1
false 0
array
text suri

1S0OM String |[abc K-

id

11
13
15
17
19
21
23
24

parent

23

D“"' FEILike [ Sk
o]
strings ™
fullkey path
$ $
£.Actors 4
£ Actors[0] $.Actors
£.Actors[0].name £.Actors[0]
$.Actors[0].age $.Actors[0]
£.Actors[0].Born At £.Actors[0]
£.Actors[0].Birthdate $.Actors[0]
$.Actors[0].photo £.Actors[0]
£.Actors[0].wife $.Actors[0]
£.Actors[0].weight £.Actors[0]

£ Actors[0].hasChildren $.Actors[0]
$.Actors[0].hasGreyHair $.Actors[0]
£.Actors[0].children

&.Actors[0].children[0]

£.Actors[0]
& Actors[0].children




Result Set

JSON_each o e

OPEN E""'""" EXELC. CLOZE

* Can query JSON data — == F6L e
e Retuns table with one row for each element Strings "'||
* Only walks one level

[SELECT = FROM JSON_each(%s)

JSON String |[abe B

key value type atom id  parent fullkey path
1 name Tom Cruise text Tom Cruise 2 £.name %
2 age 36 integer 36 4 $.age 3
3 Born At Syracuse, MY text Syracuse, MY ] £.Born At &
4 Birthdate July 3, 1962 text July 3, 1962 8 %.Birthdate g
5 photo https://jsonformatter.org/img/tom-cruise.jpg text https://jsonformatter.org/img/tom-cruise.jpg 10 %.photo 3
6 wife null 12 &.wife &
7 weight 67.5 real 67.5 14 S.weight &
8 hasChildren 1 true 1 16 $.hasChildren %
o hasGreyHair 0 false 0 18 %.hasGreyHair &
10 children ["Suri","Isabella Jane","Connor"] array 20 &.children &

& ;ga CLIMATE DESIGNERS



JSON extract

« Extracts and returns one or more values

 Comparable to unbundle for clusters
 Comparable to using the JSONtext Find Item

e Useful in queries in combination met WHERE-statement

SELECT value FROM JSON_each(json('MY_JSON_STRING"), '$.Actors’)
WHERE JSON_extract( value, ‘$.age’ ) > 55;

jaga CLIMATE DESIGNERS



Add empty elements

* Use JSONtext to add a default element to an array
*  Without knowing the datatype

* Might give error 402844 : JSONtext: Input JSON cannot be converted to requested LabVIEW Data Type

150N 5fring I ab —T ﬁ kibc ||JSON Qut  JSON String I@ k 1bc ||1SON Qut
Tag In| ab« [ Tag In |@ r T l-i [

{anr; ] {JS'Z'F]I' JE0H
) f..of ) { .:.}
I~-|-|:| et I~-|-|:|
ME.ISDH JEDH;“M ME.ISDH .15-:-r~|

[ % poelBE+ I Lod & o] [l % peelEF Lol & o]

null m....._.....
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A Tree Full of Object Data.vi - O X

File Edit View Project Operate Tools Window Help

[} é 1 LVClass % D:\Project. .. \Test Classes\{Test Class Hollywood. lvdass E’I

Use Case 1

Actors[0]
name
age o]
Born At
Birthdate

 JSON Viewer

hasGreyHair false
children

= Actors[1]
name
age a
Born At
Birthdate
photo
wife
weight a
hasChildren false
hasGreyHair false
children

Element
S.Actors

Filters




Use Case 2 "Air Temperature™: {

"Measured™:24.472225183%920%9,
"Min™:24,

"Max™:2¢6,

"Status":"Pass"™

e Result Screen 1

Serial Number 0020240102074211
MAC Address 08:d1:f9:9f:51:bc
Pass_Fail true

Date 20240701

Time 090809

Current In
CurrentIn 1
CurrentIn 2

jaga CLIMATE DESIGNERS



Use Case 3

* Config Ul

inga

JESIGNERS

Settings

Sections

ConfigData

Main Ul

Flasher
(Measure
Database Logger

Printer

(mc)
Parameter Value
= Measure
= Settings
VISA Power Supply
VISA Analog Input LC-AI8-01
Ch1 Voltage 12
Ch2 Voltage 5
Ch3 Voltage 5
WiFi_Wait 90000
= Limits
Air Temperature
= Water Temperature
Min 24
Max 26
= Room Temperature
Min 24
Max 26
= Power Supply Chl
Current
= Power Supply Ch2
Current
Power Supply Ch3
Analog Input 1
CO2 Sensor Type CM1106
= adcInputlmV
Min 4000
Max 6000
= adcInput2mV
Min 4000
Max 6000
Original WiFi Network IoT
iaga «f o ﬂ Cancel




Base Actor

_E!' = FwdActor

||Eb

Fwd Actar in

Fwd Actor out

ApplicationSettingsPath *

errar in

" em)

@ £
name
B
o &
ICDnﬁg |'
=h,
F
! !

error out

il




Read Config from File

E Ma Error *t

Section |[1bc K

Section Formatted Cluster Type ¥ F ||Section Formatted Cluster

ApplicationSettingsPath

error in | Sk ¥t | |error out




Bonus - The other way around
* Creating a LabVIEW cluster typedef from a JSON file

{
E "Actors": [{
"name": "Tom Cruise",

4 "age": ,
5 "Born At": "Syracuse, NY",
"Birthdate": "July 3, 1962",
7 "photo": "https://jsonformatter.org/img/tom-cruise.ipg",
3 "wife": null,
9 "weight": R
1 "hasChildren": true,
11 "hasGreyHair": false,
12 |2 "children": [
13 "Suri",
14 "Isabella Jane",
15 "Connor"
1 r ]
17 |+ I
1 =] {

19 "name": "Robert Downey Jr.",

2 "age™: ,

"Born At": "New York City, NY",
"Birthdate": "April 4, 1965",
"photo": "https://jsonformatter.orqg/img/Robert-Downey-Jr.jpg",
"wife": "Susan Downey",
"weight": ,

"hasChildren": true,
"hasGreyHair": false,

B "children": [

"Indio Falconer",

"Avri Roel",

"Exton Elias"




Bonus - The other way around
* Creating a LabVIEW cluster typedef from a JSON file

1 E{

2 |2 "Actors": [{

3 "name": "Tom Cruise",

4 "age": 56,

5 "Born At": "Syracuse, NY",

6 "Birthdate": "July 3, 1962",
7 "photo": "https://jsonformatter.org/img/tom-cruise.ipg",
8 "wife": null,

9 "weight": €7.5,

10 "hasChildren": true,

11 "hasGreyHair": false,

12 |= "children": [

13 "suriv,

14 "Isabella Jane",

15 "Connor"

16 |+ 1

17 |r I

18 | {

19 "name": "Robert Downey Jr.",
20 "age": 53,

21 "Born At": "New York City, NY",
22 "Birthdate": "April 4, 1965",
23 "photo": "https://jsonformatter.orqg/img/Robert-Downey-Jr.jpg",
24 "wife": "Susan Downey",

25 "weight™: 77.1,

26 "hasChildren": true,

27 "hasGreyHair": false,

28 | "children": [

29 "Indio Falconer",

30 "Avri Roel",

31 "Exton Elias"

32 |L 1

33 |+ }

34 L

35 |L}
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Bonus - The other way around
* Creating a LabVIEW cluster typedef from a JSON file

Cluster
1 E{
2 |2 "Actors": [{
3 "name": "Tom Cruise",
4 "age": 56,
5 "Born At": "Syracuse, NY",
6 "Birthdate": "July 3, 1962",
7 "photo": "https://jsonformatter.org/img/tom-cruise.ipg",
8 "wife": null,
9 "weight": €7.5,
10 "hasChildren": true,
11 "hasGreyHair": false,
12 |= "children": [
13 "suriv,
14 "Isabella Jane",
15 "Connor"
16 |+ 1
17 |r I
18 | {
19 "name": "Robert Downey Jr.", O R
20 "age": 53,
21 "Born At": "New York City, NY",
22 "Birthdate": "April 4, 1965",
23 "photo": "https://jsonformatter.orqg/img/Robert-Downey-Jr.jpg",
24 "wife": "Susan Downey",
25 "weight™: 77.1,
26 "hasChildren": true,
27 "hasGreyHair": false,
28 | "children": [
29 "Indio Falconer",
30 "Avri Roel",
31 "Exton Elias"
32 |L 1
33 |+ }
34 L
35 |L}
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Takeaway

Convert your data

iInto JSON and use
SQLite to filter

jaga cLim:
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Packages

* JSONtext by JDP Science
https://www.vipm.io/package/jdp_science_jsontext/

* SAQlite Library by JDP Science
https://www.vipm.io/package/dridpowell lib_sqglite labview/

* JSONtext Object Serialization by PNR
https://www.vipm.io/package/pnr_lib_jsontext object serialization/



https://www.vipm.io/package/jdp_science_jsontext/
https://www.vipm.io/package/drjdpowell_lib_sqlite_labview/
https://www.vipm.io/package/pnr_lib_jsontext_object_serialization/

.
=

Links

* Application Design Around SQLite - Dr James Powell - GDevCon#2

https://www.youtube.com/watch?v=i4_|-UuWiPY

e Tree Control — A Little Present

https://forums.ni.com/t5/Random-Ramblings-on-LabVIEW/Tree-Control-A-Little-Present/ba-
p/3486755

* Encrypted SQLite — A Gift

https://forums.ni.com/t5/Random-Ramblings-on-LabVIEW/Encrypted-SQLite-A-Gift/ba-p/4105019

ga CLIMATE DESIGNERS


https://www.youtube.com/watch?v=i4_l-UuWtPY
https://forums.ni.com/t5/Random-Ramblings-on-LabVIEW/Tree-Control-A-Little-Present/ba-p/3486755
https://forums.ni.com/t5/Random-Ramblings-on-LabVIEW/Tree-Control-A-Little-Present/ba-p/3486755
https://forums.ni.com/t5/Random-Ramblings-on-LabVIEW/Encrypted-SQLite-A-Gift/ba-p/4105019

ji
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SQLite Tools

JSON Validator

JSON Path

JSON Path Finder

DB Browser for SQLite

SQLite JSON Functions And Operators

https://jsonlint.com/

https://jsonpath.com/

https://jsonpathfinder.com/

https://sqglitebrowser.org/

https://www.sqglite.org/json1.html



https://jsonlint.com/
https://jsonpath.com/
https://jsonpathfinder.com/
https://sqlitebrowser.org/
https://www.sqlite.org/json1.html

Special thanks to

 Dr James Powell
* Steve Watts
* Pascal Neuperger
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