&

NS 022




JSON Toolkit
Demonstration

=

{

"released": true,

‘current_version”: 412,

NS2022
"name’: "Nick Dodd",
"name’: "Jason Woollard”,

]
¥

TRIDIUM



When can | get hold of this?

« Available now:

 To evaluate using Demo Licenses

 Niagara 4.9 onwards included in images

 Production use:
« Add DR-JSON license part

 Not capacity based
« Requires active SMA
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Agenda

* Why might you need a JSON Toolkit?
* How to export JSON data

 Then again, at scale
* A relatively ‘enlightening’ example

 Cloud use cases, with inbound data

N52022 TRIDIUM



Again, What i1s JSON?

{
 “Key” : Value pairs 1-8007 4
. Key = String "manufacturer”: "Cyberdyne”,
"model”: 101,

* Value = Numeric / Boolean / String
|H,

"cpu”: "neura
"self-aware"”: true

« Objects { } ’ N
« Contain Key Value pairs requires -
on Y P "clothes”, "boots”, "motorcycle”
],
e« Arrays [ ] Y
« Contain lists of Values "T-1000™ { ..}
)
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JSON took over the world

2.20% -
2.00% -
1.80% —
% 1.60% -

1.40% —

Stack 1.20% — ® json

Overflow ® xml
. 1.00% -
Questions ® csv

0.80%: — . yaml
0.60% —

0.40% -
0.20% -

0_00(%} mew

I I | | | I I 1 | | I I | |
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Tag

https://insights.stackoverflow.com/trends?tags={son%2CxmI%2CyamI%2Ccsv

[Accessed Feb 2022]
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https://insights.stackoverflow.com/trends?tags=json%2Cxml%2Cyaml%2Ccsv

Where is JSON used?

o |

Ul / Charting / JavaScript Web Service API’s

@Q . mongo N m

Storage - NoSQL loT - Sensor Data / Control / Config
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The Wiresheet is not enough;-

st a T ETNG) The Downward Spiral:
String Concat - Ot {"r Type™) .
e FrS— e « 1000s of points

—— [-::E Tnciany « History Data

CurrentTime g

= 7_1 « Events Timestamps

Out 16-May-19 StringConcat t:
String Concat -
Out 2013-05-16T17:11]

messazeNo m InA 2018-05-16T17:14

String Const T InB " 1d™ |

Out " " 1d™ | InC 0.53 {ok}|

et Further Down The Spiral: .
E=arl  Formatting Dates

Multiply
Multiply n

pointData m String Concat
n String Const Out " "pointData®:{ " - - =
Out ", "pointData” | InA_" "pointData”:] "] [ ] N P
R umeric Frecision
InC ", "fallback™ "{ol | . T
[re—r— - — * Includin agds
HumericSele A
Mumeric Select [_ g g
Select 0 fok]]
Qut 42.0 {ok}| StringConcat t: _J
B4InA _42.00 {ok} @ def| StringConcat  lm
B n B 234.00 jok] @ dei Out 11{ok]|
= 0 B=InC_ 2400 {ok} @ dei| InA Jok]|
Folder B<InD_ 17.00 ok} @ dei| InB 1ok}
1] E<InE_ 29.00 ok} @ dei| InC Jok]|
B4 InF_42.00 {ok} @ def| InD' {ok}|
B51InG_—5.00 ok} @ def|
B<InH_100.00 {ok} @ del
Inl 0.00 {ok]|
InJ 0,00 {ok}|
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Demand for a generic solution?

Watson

Many APIs!

{

// Insert
} sparkplug-A Birth

Sparkplug-A DData
{

:{‘
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JSON Schema 101

(Lots more docs and tutorials also available)
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JSON Schema basics: Bindings

[} E] E i jsonToolkit

I 1 WindSpeed
L f JsonSchema Ramp E Numeric Writable

c . Ramp Dut 454 ok} @ 10
{--*} RelativelsonSchema Dt 25410k In10 25.4 [0k}
[ } ssonschemaservice inis oot

© objects
[ }object
{1’} BoundObject
Dﬂ.rrays
D Properties
[ }FixEdS‘tring

[ }FixedNumeric
[ }FixEdBDDlean
[ }Cu:uunt
[Bcurenttine ]

G:l UnixTime

O BoundProperties

D Query

'D'Alarm

D ExportMarker

O Inbound

D Queues
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JSON Schema basics

[ ] BasicBindings (Json Schema)
' G) Generate
[2 copy

& Clear Output

(Ml Output i Output History
&) Metrics
:.: Indented Display
(M Enabled ® e
(@ status {ok}

(@l Fault Cause
(Ml Last Updated |02-Mar-2022 05:04 PM GMT

@ config Json Schema Config Folder
RS Queries Json Schema Query Folder
[} root Json Schema Object

{ } stationMame Json Schema String Property
{ } myApiVersion  Json Schema Numeric Property

[ } messageld Json Schema Count Property
(E) timestamp Json Schema Current Time Property
[#} whatisJson Json Schema Bound Property

[#} multipleslots  Json Schema Bound Object
[#] selected slots  Json Schema Bound Array
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Binding with ‘Regular’ Schema

[ 1 Jsonschema (Json Schema)

{

“messageNo” : T,
3 Output “windSpeed” : 34

¥

{} root Json Schema Object
{ } messageCount  Json Schema Count Property

[#} sensorData Json Schema Bound Property

. Einding I slot:/SchemaExample/WindSpeed/out

Absolute Ord - resolves against base station:
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Scaling with ‘Relative’ Schema

{+} RelativeJsonschema Relative Json Schema
“messageNo” : B,
(Wl output ‘sensorB” &P
. Base Query | station:|slot:/|neqgl:n:point |
{ ] root Json Schema Object slot:/path/sensorT
{ } messageNo  Json Schema Count Property
{4} sensorData  Json Schema Bound Property slot:;/path/sensor2
. Binding | glot:out |

slot:;/path/sensor3

Relative Ord - resolves against base:
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Transport Agnostic

,_llquDntaTnpic B []]

String Writable
BasicBindin Qut {"stationMame":" {ok} @ 10
Json Schema & { } — - =i In10 {"stationName":" {ok} M QTT
Output {"stationName":"fd" In16 - {null}
Last Updated 02-May-19 11 I
Schema Modified a .
| HttpClient @
I Hitp Client
Enabled trug
I | Out [["ermor | type" 3, "address " lights/ 3 state",'ded H TT P
= psth api/ ERNfutoROMTOZE1E10diPVVC
select Exporter { } Json Exporter = = i ["hus 3000, s3t"254,"bri" 254, "on "true]
< View internally I
E ilRecipient N
<> View with external application I "J]Err:;[ R;?;E:rﬁ" . [ I
@ Savetofile | Route Alarm E_ma || ~

— — -@lﬂody {"slationﬂame":"l

Json
file
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Device Connectivity

Example Use Case T
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Device Connectivity

RelativelsonSchema {-.}
Relative Json Schema

Qutput {"hue":10068,"sat" :254," bri" :254," or
Last Updated 02-May-19 11:42 AM BST
Schema Modified I

Current Base And Qutput —

PHILIPS PHILPS PHILIPS
Hue white Hue white Hue white
and color and color and color
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Enlightening Example

{+} RelativeJsonSchema (Relative Json Schema)

(@ Output
ColorToHSE
Frogram 'ﬂ,
= zet 1 2 3
preview FOOEECERD Folder ’ Folder ’ Folder '
hue 3E4TS hue 3E4TS hue 3E4TS hue 3IE4TS
sat 254 sat 254 sat 254 sat 254
br 205 br 205 br 205 br 205
Ll Base Query slot:/Hue|negl:n:light
{#} hueValues Json Schema Bound Object

‘ ﬂ|lght (Ml Binding slot:
Dizplay Mame

il Json Mame Source

Selected Slots @

. Slots To Include sat 9
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Linking to a Transport

JSON Queue Change URL Send
Relative)sonSchemaHue {.,}
Relative Json Schema
Qutput {"hue"245845, "sat" 254, "bA'":1040, "on" true} Queue * IdentifyCurrentLight E HitpClient @
Last Upd ated 01-Mar-22 308 PM GMT] Engine Cycle Pair Jueue Program Http Client
Schema Modified R Qut BEaszeAnd utP ir baseAnd QutputChanged Enabled true
Current Base And Output Engueue Q"_ urTemplate 3pi/DOEHEP 52y XEMEEE DDKKKKLFP knTHr KELETMXZAE lights s/ state Out
urlOut api/DeGHSP 5zyXEMBSEDDKKKKL TP knTKr KELBTMXZAE lights/3 state——— path_api/D0GHAP5zyXEMBSEDDKKKK1fPknTKAKELBHD
payloadOut Ihue"24545. "sat"=254."bri"1 00, "on"true} data Ihue"24545. "sat"254 "bi"-100,"on " trusl D

e item http://172.16.20.5/api/lights/1/state

{ MESSAGE
"hue": TOSEE=M
”Sat”: 25‘ 1) 10 I ", I I, I . I . apl ghts/ /Sta‘te {
"ori": 254 Folder ‘T {"hue":10068,"sat": 254,"bri": 254,"on": true} "hue": 10068,
on" true o der 2’ {"hue"10068,"sat": 254,"bri": 254,"on": true} e ‘sat": 254,
b api/lights/1/state "bri": 254,
Folder ‘3 {"hue":10068,"sat";: 254, bri": 254,"on"; true} "on": true
b

TRIDIUM
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Stop!
Demo time

Expert

Clicking Until

Stuftf Happens
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Visualization

Example Use Case 2

NS2022



Queries

BE Queries Json Schema Query Folder
r‘ Query Interval 00000h Olm 0032 [0ms-+inf]
(Ml Last Query Completed Timestamp  |08-Jun-2019 03:31 PM BST
{a} TransformQuery Json Schema Query
F] Query Ord station: |transform:slot:/VelocityServlet/hue/TransformGraph |.‘ - }

(@ Last Result Size 5
{a} BoundQueryResult  Json Schema Bound Query Result
F] Query TransformQuery

F] Output Style Row Array With Header Preview
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Queries E[

{c} BoundQueryResult (Json Schema Bound Query Result) ”Ti meSta M p”, ! |_ | g ht 1 ”,
. Query TransformQuery I ng ht 2!! HAve I’age”

. Output Style Row Array With Header Preview :I
Key Value Pair Object g
Single Column Array I:

'55", 50.80,
Objects Array > 4370, 4725

Named Objects

Column Array With Header :I!

Column Array |:

"00", 49.10,
56.52, 52.13
]
]
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Injecting schema output to HTML

<htmlI>
<script>

function drawChart() {
var data = google.visualization.arrayToDataTable(

/ <-- this is the important bit, injects data from schema!
);

var chart = new google.visualization.LineChart(document.getElementByld('chart"));
chart.draw(data, options); }
</script>

<body>
<div id="chart” style="width: 1040px; height: 780px"></div>
</body>
</html>
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Injecting schema output to HTML

/ <-- this is the important bit, injects data from schema!
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Viewing the result

Current Hue: 38.2
70

65
60

55

50 -
45
40

35
05 10 15 20 25

— Lamp1 —— Lamp?2 Average
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NumericWritable [ ]-tnnltips

isonToolkit
Concept
Demonstration:

GROUND FLOOR OVERVIEW

1. Bindings: £ 12,050

ness: 49.0 fok! @ def

2. Inline Writer

Inline Writer: [__] #4offff /\
3. Type Override \

Enabled

Ground Floor AHU Alarms [\ 3
POINT STATUS  HISTORY
Zone Air Performance 0-50%
Outside Air Temperature 0] 4
Frost Coil Temperature oK Clean Filter
Cooling Coil Temperature
Simultaneous Heating & Cooling

Supply Air Temperature

Return Air Temperature
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UX Ready

"ctationName”: "dodd”", ® Generate
"myApiVersion™: 3.1415,
"messageld”: 2739, & Clear Output
"timestamp™: "2019-86-86 12:86:48.8048+8108",
"whatIsJson": "json is a lightweight data-interchange format. It is ea .
"numberWithHistory™: { @ Metrics
"out™: 4.58,
. Output “inl@®: 4.53 il Indented Display
"1lnle": 8,
"nestedString™: "Properties, Arrays
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Take me to the clouds above

Example Use Case 3
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AWS: Cloudwatch Charting

JsonSchema [ } © cloudwatch (String Writable)

Json Schema — » O

Output {"temperature":22.78,"occupied" true," poy Ml Facets

Last Updated 16-May-19 12:02 PM BST [3 Proxy Ext Mgqtt String Object Publish Ext

Schema Modified = ut ["temperature™:22.78, "occupied™:true, "pm

ulnl =

building/cloudwatch —> Function —> Cloudwatch

L aunch!
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https://eu-west-1.console.aws.amazon.com/cloudwatch/home?region=eu-west-1#dashboards:name=BuildingMonitoring

JSON Alarm Recipient

Cloud JsonAlarmRecipient i. { } root Json Schema Object

Alarm Class a Json Alarm Recipient { } E— B Format String

Total Alarm Count E_I_ Route Alarm )

Alarm Enabled true { } timestamp Json Schema Alarm Record Property
B4 output {"staﬂonﬂame':'fﬂrumlﬂ',_r- (@ Alarm Property |timestamp

} uuid Jscm rd Property

} alarmvalue Jsg uuid rd Property

&y JsonAlarmRecipient (Json Alarm Recipient) {
(i TimeRange  12:00 AM- 12:00 AM { } source Jsq sourcestate rd Property
(@l Days Of week  [# sun @ Mon @ Tue [# Wed [# Thu @ Fri [#] sat { ackState

- } sourcestate JsC
Ll Transitions [#] toOffnormal [#] toFault [#] toMormal [#] toAlert

rd Property
(W Route Acks @ } offnormalvalue  Jsg 3ckRequired rd Property
} highLimit g "R rd Property

(@l Enabled @ true
alarmClass

(@ Publish Point  |null @ Select Source

{ ¥ Json schema  Json Schema

G) Generate

[3 copy
& Clear Output
L output =i Output History
G Metrics

:.: Indented Display
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Alarm Demo - Route Outbound

JsonAlarmRecipient “

Json Alarm Recipient MQTT ™M
=== Route Alarm —
é
|Enabled tru > Ej
.'1[output {"stationName":"forum19"

building/alarm Function DynamoDB

. . . 180 - forum19 Offnormal
L fsummit22”, Time: 2019-05-16 12:24:50.002+0100

: "2022-05-16 12:24:50.002+0100", TS

High Limit: 100.0

) ”3842f3f1 _2’] b6_4---”, Breaching Value: 200.0
24010}
. | oca | . ‘Statlo n: ‘S | Ot " UUID: 291c3dc7-2b18-492c-8118-dde%ed745bed [}
"Offnormal”
,,, y ’ 176 - forum19 Offnormal Web App
:"200.0 E Time: 2019-05-15 14:40:30.014+0100
. ”WO0.0”, Low Limit: 10.0 User
L 1 High Limit: 100.0
. ] O . O Breaching Value: 200.0
UUID: 3842f3f1-21b6-4eb8-a6b6-bca1f30c8a48 ) | La unc h |
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https://master.d26co6e3m9wy0a.amplifyapp.com/

S O Importing JSON

Yy JsonMessageRouter

¥4 JsonDemuxRouter
Q Selectors

¥ JsonPath

Y JsonAtArraylndex

¥4 JsonContainsKey

¥% JsonlndexOf

¥4 JsonSum

Yy JsonlLength

¥¢ JsonFindAll

Y JsonArrayForkach
Q Handlers

A AlarmUuidAckHandler
® SetPointHandler
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Alarm Demo - Ack Inbound

A— 8 — O <—

ack alarm
Web App AWS Lex Function

DynamoDB

acknowledge alarm id E{l»}] as {name}

building/ack - “Andrew”.
[
il {name) "3842f3f1-2106-4..."

acknowledge alarm E{&g I'M

JsonExportSetpointHandler (a
JsonMessageRouter Json Export Setpoint Handler
Json Message Router Route E

=Route Result

Key J
setpoint {"messageType™:"setpoint","lig
alarmAck ["messageType": "alarmAck”, "user": "sol AlarmUuidAckHandler

Alarm Uuid Ack Handler

Route
Result

L aunch!

c"alarmAck”,

Q0 0 0o © © © o
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https://master.d26co6e3m9wy0a.amplifyapp.com/

Demo: Change Point Values

© colourinput (String Writable)
' (Wi Facets » o -
% [+ Proxy Ext null
= Oyt blue {[ok]l @ 10
AWS -] - {null}
Text & Object (fy ExportMarker Json Export Marker
Web App Rekognition (W 1d 1

(@ Platform Writable | @ true

: "setpoint”,
JsonExportSetpointHandler Q
v JsonMessageRouter Json Export Setpoint Handler
Json Message Router Route —_oall
= Route Result

M Key
AlarmUuidAckHandler a
Alarm Uuid Ack Handler
> Route |
Result

building/lighting MQTT

Launch!
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https://master.d2vfevpc5yftvw.amplifyapp.com/

JsonPath **

JSON Path == —

Path S.housekeepingRooms.room[?(@.room

Oracle Hospitality Web Service
Hotel Occupancy Data in <15 mins

Our existing “Micros” driver for this
same task took months to develop

$.housekeepingRooms.room[?(@.roomld=="11")].housekeeping.housekeepingRoomStatus.frontOfficeStatus
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Developer Shout Out

e Docs and videos show how to customise JSON Toolkit:

« Type Overrides - Defines BValue mapping to JSON
« Custom query styles - Cowsay... BACnet/Bovine :)
 |nline JSON Writer - Freestyle
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Thank-youl!

Any Questions?

Also welcome any time via
supportemea@tridium.com
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