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Session 4
Agenda

- Trigger modules
- Array modules
- Exercise 3: Processing array data
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Trigger Modules

Starting a flow

* Modules will only do something when they
receive message

» Processing always starts with a Trigger
module
 Internal triggers: Interval, Scheduler, Data Generator

» External triggers: MQTT Sub, OPC UA Subscriber,
HTTP Listener...

» Trigger modules have no input connector

Interval Scheduler Data Generator
MOTT Sub Client HTTP Listener Websocket Listener
@
OPC UA Subscriber Azure loT Hub C2D CAM Raw Reader
Files Watcher ULIP Unicast Receiver TCP Listener
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WORKING WITH ARRAYS

The Array modules



Arrays

* Input and Output modules
sometimes use arrays of
messages (objects)

 Analytics modules typically
operates on one value per
message

 ‘Array * modules operates on
arrays

- Create arrays (Join) by time or
number of messages

“name” : “bar”}]

Split, Join and Filter modules

[y, (3, (3] o) OO ) ()}, {}, {}.

Array Split

O (0 e o) Oo m—) ((}, ()}, {(}.]

“Value" . 10 } , ”Value" <= 50

“value”: 10
“value”: 100}, HEmmE) Oo ﬁ[i b

“value” : 25}]

value” : 25}]

Array Filter

\\name// . \\abc// } , "name" = *a*

[{“name”: “abc”},
A\Y " e A\Y ”
name”: “foo”}, HmmmE) OO ——> (>

name” : “bar”}]

Array Filter
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Module
Array Pick/Omit

Use Array Property Pick to select which properties to keep in each object in the array
Use Array Property Omit to select which properties to remove from each object in the array

"data": [

)

o [

Array Property Pick

Properties to Keep:

sensorfie— temp";
"walue—25,

"{statuspe—ok"

)

ﬂ sensor
value

o )

Array Property Omit

Rroperties to Omit:

"data": [
{
“sensor":
"value":
br
{
“sensor":

"value":

w temp" ,
25

“pressure",
1013
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Module
Array Sort By List / Array Sort By Property

Use Array Sort By List to order the objects in the array based on a list of property values

Use Array Sort By Property to order objects in the array based on a value of a property (ascending or descending, strings or numbers)

—) o ——)

{ Array Sort by List {

Key Property: "data": [
sensor {
: “sen " ressurel',
X Key Values: P
: 25, pressure "value": 1013,
"status": "ok" temp "status": "ok"

}y

‘Tpressure]”,/ O - “sensor'™: temp|",

"value": 10TS "value": 25,

"status": "ok"

Ysensorf

Array Sort by Property

"status": "ok"

ource Property: }
data ]

Sort Property:
esteor % Crosser




Module
Array Get

Use Array Get to convert an array of objects into an array of values

"data": [
{

“sensor":

"valuefe (25

s
{

“sensor":

AN temp n ,

“pressure",

"valuele—|r

ﬂ’l’.}/
o |
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Arrays and Objects
Array to Object and Object to Array modules

Array of Objects

"data": [
{
“sensor":
“reading":
}I
{
“sensor":

“reading":

AN temp" ,
25

“pressure",
1013

O O Object O O

Array To Object Object To Array

"data": {
"temp": 25,
"pressure": 1013

Note! Only one Name/Value pair can be mapped per
object in the array. Additional properties will be ignored

9

Array of Objects

"data": [

{

}y
{

“key" . “temp",

"value": 25

“key": “pressure",
"value": 1013
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Arrays and Objects

Array to Object and Object to Array modules

Array of Objects

"data": [

{sensor)': ‘(templ

O @) Object

Array To Object

{

"data": {
—>{Tempi>(25),
press '»{ 1013

}

Name property:(s&gsor |
Value property: value |

Qo

Object To Array

Note! Only one Name/Value pair can be mapped per
object in the array. Additional properties will be ignored

10

Array of Objects

"data": [

{ \
“key':\CEressureP,
"vail]iel" 1013

}

I\
Name property: (Rey ]
Value property: value |
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Looping Over Array Elements
Array Split and Array Join modules working together

Input array
"data": [
{
“sensor": “temp",

“reading":

“sensor":

“reading":

25

“pressure",

1013

(Do (e @)e

Array Split

Property Mapper

11

Array Join

{

}

Output array

"data": [

]

{

y

{

}

A\ key" . \\tempu ,

"value": 25

“key": “pressure",
"value": 1013
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Looping Over Array Elements
Array Split and Array Join modules working together

Input array Output array

Insert any number of
modules here to process

"data": [ individual array elements "data": [

{ {
“sensor": “temp", “key": “temp",
“reading": 25 O O— O O —> O o "value": 25

be Array Split Property Mapper Array Jain be

{ {
“sensor": “pressure", A “key": “pressure",
“reading": 1013 : Array info : "value": 1013

Enable this setting in Array Split Set the ‘Mode’ in Array Join to ‘Auto’

Add Array Information Mode

Will include an array element in each message with array information 12 Auto A x C rOS Se r
for other modules in the flow.




EXERCISE 3

Working with arrays



Exercise 3
Overview

« How to work with array data:
 Loop over array elements
* Filter array elements
« Convert an array to an object

Do calculations on array data

Note: You can use the same Data
Generator module in all exercises

Qo

Data Generator Array Split

9 1Q

Array Filter

O

@

Array To Object

o

O,

Array Statistics

Oo

Property Mapper

Oo

Object To Array

Qo

Array Join

14
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Exercise 3.1
Generate array data

Oo

Data Generator

Use a Data Generator module to create arrays that will be used as input data in all these exercises

1. Create a new flow called Exercise 3

2. Add a Data Generator module

Number of Samples: 5
Output Strategy: All Items as Array

»
>

JSON:

Rules:
Data.name / Behavior: |dentifier
Data.value / Max: 100

3. Run the Flow and check the output

{

}

"name":
"value":

15

"sensor",
1
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Exercise 3.2
Loop over array elements

@@ @O

Array Split Property Mapper ~ Armay Join

Run the Flow after each step and check the output

1.
2.

Break up the array into individual messages by adding an Array Split module

Do something with the data in each array element, e.g. by adding a Property Mapper module
and rename ‘value’ to ‘measurement’
Note: Any number of modules can be used between the Array Split and Join modules to

perform operation on array elements

Re-combine the array by adding an Array Join module:
* Mode: Count
» Samples: 5

In the Data Generator, change “Number of Samples” to 10
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Exercise 3.2
Loop over array elements

@@ @O

Array Split Property Mapper

rrrrrr

Run the Flow after each step and check the output
5. Inthe Array Split module, enable Add Array Information

6. Inthe Array Join module, change Mode to Auto

Note

There are two other modules that can create
arrays out of sequences of messages:
Window and Join

17
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Exercise 3.3
Filter array elements

Data Generator

Array Filter

Run the Flow after each step and check the output

1. Add an Array Filter module:
« Add afilter:

* Property Name: value
« Condition: Less Than

* Property Value: 50
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Exercise 3.4
Convert Arrays to Objects and back

@)oo (e
Data Generator

Array To Object Object To Array

Run the Flow after each step and check the output

1. Addan Array To Object module:

* Name Property: name

» Value Property: value

2. Addan Object To Array module:

+ Name Property: name

» Value Property: value

19
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Exercise 3.5
Process array data

Data Generator

Array Statistics

Run the Flow after each step and check the output

1. Add an Array Statistics module:

» Target Property: stats
» Value Property: value

20
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Exercise 3
Wrap-up

&)o@ @)

Data Generator Array Split Property Mapper Array Join

Things to test/consider:

Why did we have to enable “Add array information” on the Array Split module?
®  Take alook at the output from the module

Why can’t you have a module like Aggregate in between Array Split and Join?

Why is the number of elements in the final array different when you change mode to auto in the last
step of exercise 3.2?

The Arra?/ Statistics module produces an output similar to the A?gregate module we used before.
Why couldn’t we use Aggregate here and how could you get the functionality of Aggregate by
combining some of the modules used in this exercise?

Extra exercises:
®  Usethe Array Sort By Property module to sort the array elements based on the values
®  Usethe Array Sort By List module to change the order of the elements based on the name
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