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Logistics

Photography allowed

Fire exit – behind you

Silence Electronic Devices

• Accessibility – please ask the 
team

• Slides and videos will be 
published later

• Q&A Session 

• support@tridium.com
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NIAGARA 101

TREY WEST



What is Niagara?





Building Automation System

• Protocol: BACnet MS/TP

• Space Temperature (°F)
• Setpoint (°F)
• Airflow (cfm)
• Damper Position (%)

98 VAV Terminal Boxes



Building Automation System

• Protocol: BACnet MS/TP

• Light on/off status (boolean)
• Motion Detector Status 

(boolean)

98 VAV Terminal Boxes

4 Lighting Systems



Building Automation System

• Protocol: Modbus

• Electricity Usage (W)

98 VAV Terminal Boxes

4 Lighting Systems

4 Electric Meters



Building Automation System

98 VAV Terminal Boxes

4 Lighting Systems

4 Electric Meters

4 Rooftop Units (RTUs)

• Protocol: LON

• Outside Air Temperature (°F)
• Supply Air Temperature (°F)
• Supply Fan Speed (%)
• Static Pressure (in/wc)



Building Automation System

• That comes in at roughly 5,000 points of data across 3 
different protocols



Requirements

• Device Interoperability



Requirements

• Device Interoperability
• Control Logic



Requirements

• Device Interoperability
• Control Logic
• User Interface



Requirements

• Device Interoperability
• Control Logic
• User Interface
• Remote Access







How does Niagara work?



Requirements

Device Interoperability
Control Logic
User Interface
Remote Access



Niagara Hosts

• When Niagara is installed on a 
device, we call that device a 
Niagara Host

• This could be:
• A server
• A PC
• An embedded controller



Java Application Control Engine 
(JACE)



Niagara Modules

• Niagara features are installed on 
the host as JAR files

• We call these JAR files Niagara 
modules



Niagara Station

• A Niagara Host contains a Java 
Runtime Environment (JRE) to 
run Java code

• We call the process in the host 
containing the JRE the station





Niagara Drivers

• Drivers are Niagara modules 
used for communicating to 
external devices

• Drivers handle protocol-specific 
details and normalize everything 
into standard Niagara data 
types:
oNumeric
oString
oBoolean
oEnum





Limitless Device Integrations with Niagara
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Requirements

Device Interoperability
Control Logic
User Interface
Remote Access





Requirements

Device Interoperability
Control Logic
User Interface
Remote Access



Niagara UI

• Niagara UI can be written in Java 
or JavaScript

• UI code is distributed in Niagara 
module JAR files



Client



Niagara Workbench

Workbench is a Java-based 
client that communicates with 
Niagara Hosts using the foxs 
protocol



Web Browsers

Web browsers use open 
web technologies and 
communicate with Niagara 
Hosts using HTTPS



Requirements

Device Interoperability
Control Logic
User Interface
Remote Access



Niagara Cloud 
Suite (NCS)

Client



Niagara Data Service (NDS)



Niagara Cloud Portal (NCP)



Niagara Remote



Requirements

Device Interoperability
Control Logic
User Interface
Remote Access



How do I extend Niagara?



Creating Custom 
Niagara Modules
• Extending Niagara means creating 

custom code and compiling it into 
JAR files

• These JAR files can then be 
installed as Niagara modules













Enroll in training at Tridium University



Check out Niagara Community Forums



Read docDeveloper in Niagara Help Menu



UP NEXT: 
MY FIRST COMPONENT

WITH BRIAN



MY FIRST 
COMPONENT

BRIAN TODD



Niagara Component Model
BObject

BValue

BSimple BComplex

BStruct

BComponent

BNumericWritable

BAbsTime

BString

BBoolean

BInteger

BStatusValue

BStatus



Component Declaration

@NiagaraType
public class BEvChargingStation
 extends BComponent

{
}



Component Definition

@NiagaraType
@NiagaraProperty(...)
public class BEvChargingStation
 extends BComponent

{
}



@NiagaraProperty
/**
* The power draw of the charging station, in kW.
*/

@NiagaraProperty(
 name = "powerDraw",
 type = "BFloat",
 defaultValue = "BFloat.make(0)"

) 



Component Behaviors

@NiagaraType
@NiagaraAction(...)
public class BEvChargingStation
 extends BComponent

{
}



@NiagaraAction - Declaration
/**
* Initiates charging procedure for the vehicle.
*/

@NiagaraAction(
 name = "startCharge",
 parameterType = "BVehicle",
 defaultValue = "new Bvehicle

)



@NiagaraAction - Implementation
/**
* Start charging the {@code BVehicle} until the
 * battery is completely charged, or charging is
 * otherwise disrupted.
*/
public void doStartCharge(BVehicle vehicle, Context cx)
{
 // ...

}



Component Events
@NiagaraType
@NiagaraTopic(...)
public class BEvChargingStation
 extends BComponent
{
}



@NiagaraTopic
/**
* Event indicating charging has completed.
*/

@NiagaraTopic(
 name = "chargeCompleted",
 eventType = "BString"
)



Slotomatic
@NiagaraType
@NiagaraSlots(…)
public class BEvChargingStation
 extends BComponent
{
}



Slotomatic - Invocation
~Developer/Project/niagara-modules/n5-summit-demo

> gradlew slotomatic|

> Configure project:

BUILD SUCCESSFUL in 2s
1 actionable task: 1 executed
>|



Slotomatic
@NiagaraType
@NiagaraSlots(…)
public class BEvChargingStation
 extends BComponent
{
//region /*+ ------------ BEGIN BAJA AUTO GENERATED CODE ------------ +*/
//@formatter:off
/*@ $com.summitdemo.evCharging(3622536179)1.0$ @*/
/* Generated Fri Mar 27 12:49:20 EDT 2026 by Slot-o-Matic (c) Tridium, Inc. 2012-2026 */

  //…

//@formatter:on
//endregion /*+ ------------ END BAJA AUTO GENERATED CODE -------------- +*/
}



Slotomatic – BObject
@NiagaraType
@NiagaraSlots(…)
public class BEvChargingStation
 extends BComponent
{
//region /*+ ------------ BEGIN BAJA AUTO GENERATED CODE ------------ +*/
//…  
  
  @Override
 public Type getType() { return TYPE; }
 public static final Type TYPE = Sys.loadType(BEvChargingStation.class);

//…
//endregion /*+ ------------ END BAJA AUTO GENERATED CODE -------------- +*/
}



Slotomatic – Property Slot
@NiagaraType
@NiagaraProperty(…)
public class BEvChargingStation
 extends BComponent
{
//region /*+ ------------ BEGIN BAJA AUTO GENERATED CODE ------------ +*/
//…

 public float getPowerDraw() { return getFloat(powerDraw); }
 public void setPowerDraw(float v) { setFloat(powerDraw, v, null); }

//…
//endregion /*+ ------------ END BAJA AUTO GENERATED CODE -------------- +*/
}



Slotomatic – Action Slot
@NiagaraType
@NiagaraAction(…)
public class BEvChargingStation
 extends BComponent
{
//region /*+ ------------ BEGIN BAJA AUTO GENERATED CODE ------------ +*/
//…

 public void startCharge(BVehicle parameter) { 
    invoke(startCharge, parameter, null);
  }

//…
//endregion /*+ ------------ END BAJA AUTO GENERATED CODE -------------- +*/
}



Slotomatic – Topic Slot
@NiagaraType
@NiagaraTopic(…)
public class BEvChargingStation
 extends BComponent
{
//region /*+ ------------ BEGIN BAJA AUTO GENERATED CODE ------------ +*/
//…
  
  public void fireChargeCompleted(BString event) { 
    fire(chargeCompleted, event, null); 
  }

//…
//endregion /*+ ------------ END BAJA AUTO GENERATED CODE -------------- +*/
}



@NiagaraTopic – Emitting Events
/**
* Start charging the {@link BVehicle} until the battery is
* completely charged, or charging is otherwise disrupted.
*/
public void doStartCharge(BVehicle vehicle, Context cx) {
 while(!vehicle.hasFullCharge()) {
  // Keep charging!
 }
 fireChargeCompleted(BString.make("Charging complete."));
}



BComponent Lifecycle

Started

Descendants Started

Station StartedAt Steady State

Stopped

Descendants Stopped



Component Callbacks
 public void started()

 public void descendantsStarted()

 public void stationStarted()

 public void atSteadyState()

 public void stopped()

 public void descendantsStopped()



Module Compilation and Installation
~Developer/Project/niagara-modules/n5-summit-demo

> gradlew jar|

> Configure project:

BUILD SUCCESSFUL in 3s
7 actionable tasks: 2 executed, 5 up-to-date
>|







UP NEXT: 
MY FIRST WIDGETS

WITH VIKRAM



MY FIRST 
UI & UX WIDGETS

VIKRAM NAGULAN



Niagara UI

JAVA 
(bajaUI)

Niagara Station

HTML5 
(bajaUX)

Icon credits - streamline

https://streamlinehq.com/
https://streamlinehq.com/
https://streamlinehq.com/


Workbench 
UI Architecture

Agent 
(View)

Component 
Proxy

Component
(Master)

Client-side (Workbench) Server-side (Station)

foxs

@Ni a ga r a Type (
  a ge nt  = @Age nt On(
    t ype s  = “ s ummi t de mo: EvCha r gi ngSt a t i on“
  )
)
publ i c  c l a s s  BEvCha r gi ngSt a t i onVi e w
  e xt e nds  BWbCompone nt Vi e w 
{…}



Developing a Workbench (UI) View

@Ove r r i de
pr ot e c t e d voi d doLoa dVa l ue ( BObj e c t  va l ue ,  Cont e xt  c ont e xt )

@Ove r r i de
publ i c  voi d c omput e Pr e f e r r e dSi z e ( I La yout Cons t r a i nt s  l c ,  I Re nde r Cont e xt  c x)

@Ove r r i de
publ i c  voi d doLa yout ( I Re nde r Cont e xt  c x)

@Ove r r i de
publ i c  voi d doPa i nt ( Gr a phi c s  g,  I Re nde r Cont e xt  c x)

@Ove r r i de
pr ot e c t e d BObj e c t  doSa ve Va l ue ( BObj e c t  va l ue ,  Cont e xt  c x)



Modern Web View 
Architecture (N4+)

Component
(Master)

Client-side (Browser) Server-side (Station)

https

Bajaux (Widget framework)

BajaScript (Data Layer)

RequireJS (Module loading)

@Ni a ga r a Type (
  a ge nt  = @Age nt On(
    t ype s  = {  “ s ummi t de mo: EvCha r gi ngSt a t i on“ ,  
“ s ummi t de mo: EvCha r gi ngSt a t i onVi e w”  }
  )
)
@Ni a ga r a Si ngl e t on
publ i c  c l a s s  BUxEvCha r gi ngSt a t i onVi e w
  e xt e nds  BSi ngl e t on
  i mpl e me nt s  BI J a va Sc r i p t Wi dge t
{…}



Developing a BajaUX View

doI ni t i a l i z e ( dom)  / /  Bi nd t o DOM

doLoa d( va l ue )  / /  Upda t e  UI  ( I nput )

doRe a d( )  / /  Re a d UI  St a t e

doSa ve ( )  / /  Mut a t e  t he  l oa de d va l ue  ( Out put )



Developing a 
BajaUX View
Make life easier

1. Use spandrel and JSX.
2. State management



BEvChargingStation.java
@{…}
public class BEvChargingStation
  extends BComponent
{
  …

  @Override
  public boolean isParentLegal(BComponent parent)
  {
    return parent instanceof BEvChargingStationService;
  }

  public void doStartCharge(BVehicle vehicle, Context cx)
    throws InterruptedException, ExecutionException
  { … }

  public void doStopCharge(BVehicle vehicle, Context cx)
  { … }



BEvChargingStationView.java
@NiagaraType(agent = @AgentOn(types = "evCharging:EvChargingStation"))
public class BEvChargingStationView
  extends BWbComponentView
{
  public BEvChargingStationView()
  {
  BGridPane container = new BGridPane(1);
  container.add("stationLabel", chargeStationLabel);
  …
  setContent(container);
}

@Override
protected void doLoadValue(BObject value, Context context)
  throws Exception
{
  super.doLoadValue(value, context);
  BEvChargingStation chargingStation = (BEvChargingStation)value;
  chargeStationLabel.setText(chargingStation.getDisplayName(null));
 …
}



EvChargingStationView.js
define([…], function (
  baja, $, Promise, Command, spandrel, CommandButton, compUtils) {
  …
  class EvChargingStationView extends spandrel((value, state) => {
    const { powerDraw, self, stationName, status, vehicleId, sessionEnergy } = state;
    return <div className="EvChargingStationView-Wrapper">
      <table className="EvChargingStationView-layout">
        <tr …>
      </table>
    </div>;
  }, { strategy: 'niagara' }) {
    constructor(params) { super({ params, defaults: widgetDefaults() }); … }

    toState(value) {…}
  }

  return EvChargingStationView;
});



BUxEvChargingStationView.java
@NiagaraType (agent=@AgentOn(
  types={"evCharging:EvChargingStation", "evCharging:EvChargingStationView" }))
@NiagaraSingleton
public final class BUxEvChargingStationView
  extends BSingleton implements BIJavaScriptWidget, BIFormFactorMax
{
  …
  public BUxEvChargingStationView() { }

  @Override
  public JsInfo getJsInfo(Context cx)
  { return jsInfo; }

  private final JsInfo jsInfo = JsInfo.make(
    BOrd.make("module://evCharging/rc/EvChargingStationView.js"),
    BEvChargingJsBuild.TYPE
  );
}



Demo



Need help?

docDeveloper



UP NEXT: 
MY FIRST NDRIVER

WITH MITHUN



MY FIRST NDRIVER

MITHUN TIRUVEDULA



Agenda

1. The NDriver Framework
2. My First NDriver

• Preparation
• New NDriver Wizard
• NDriver Structure  – Map to Reality

3. NDriver Capabilities
• NDriver Communication
• Connectivity
• Points - Read and Write
• Advanced

Everything you need to get started on your first NDriver.



Limitless Device Integrations with Niagara
Central Plant Metering Data CenterHVACLighting Irrigation Safety Sensors Refrigeration Generation

Gas

Water

Electric

Data

Battery

Sprinkler

Recovery
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Cameras
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Head pump
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NDriver

The NDriver framework 
is the toolkit for building 

drivers that import and 
export data between a 

Niagara station and      
external systems.

The toolkit you build with

An NDriver is a Niagara 
module that connects the 
framework to specific 
device families or 
protocols

The module you build



Framework
A set of reusable components, tools, and guidelines

Framework



What’s neat about NDriver

Protocol Agnostic
Supports any device family or 
custom protocol

Framework Native
Deeply integrated with the Niagara station lifecycle

Bidirectional
Handles both import and 
export of external data



NDriver Capabilities

•Connectivity 

•Point
•Alarm
•History
•Schedule

AKA Device Extensions



My First NDriver - Preparation
• Know your Protocol
• Scope Checklist:

 Which capabilities? (Points, History, 
Alarms, Schedules)

 Transport — TCP, UDP, Serial, HTTP, or 
custom?

 Communication Strategy — Polling, 
subscriptions, event-based?

 Discovery — Can you auto-discover 
devices and points?

 Configuration — What user-facing 
properties does your protocol need?

 Data Type Mapping — How do protocol 
types map to Niagara's object model?

Pro Tip: 
Start Simple, 

Expand 
Gradually



My First NDriver - Wizard



My First NDriver - Wizard

• Transport & Communication

• Transport type:
• TCP / UDP / Serial / HTTP
• Or a combination
• Or custom

• Unsolicited messages support
• Group polling support (N5)



My First NDriver - Wizard
• Device class, discovery and UI • Point class, discovery and UI



My First NDriver - Structure



Alarm, History, 
and Schedule 
device 
extensions are 
not 
generated. 
You must add 
them 
manually if 
needed.



NDriver – Real World



CODE



Capabilities: Messages – ABCs of your protocol

NMessage
Application-level 

Your protocol's 
request/response/ 

unsolicited logic
One subclass per 

message type

LinkMessage 
Wire-level

Raw bytes on the wire
Typically, one subclass 
for the driver



NMessage Request 

public boolean toOutputStream(OutputStream out)
public Object getTag()

@Override

NMessage Response @Override

public void fromInputStream(InputStream in)



LinkMessage Request @Override

public boolean receive(InputStream in)
public boolean setMessage(NMessage msg)



Capabilities: NCommConfig – Configurations

Signature Purpose
makeMessageFactory() Return factory that decodes incoming LinkMessage 

→ NMessage

Capabilities: NComm – The Engine Room

Signature Purpose

sendRequest(NMessage) Synchronous request/response — handles 
transaction matching via tag and NCommTimer

sendMessage(NMessage) Fire-and-forget — no response expected

vscode-file://vscode-app/c:/Users/h577322/AppData/Local/Programs/Microsoft%20VS%20Code/cfbea10c5f/resources/app/out/vs/code/electron-browser/workbench/workbench.html
vscode-file://vscode-app/c:/Users/h577322/AppData/Local/Programs/Microsoft%20VS%20Code/cfbea10c5f/resources/app/out/vs/code/electron-browser/workbench/workbench.html
vscode-file://vscode-app/c:/Users/h577322/AppData/Local/Programs/Microsoft%20VS%20Code/cfbea10c5f/resources/app/out/vs/code/electron-browser/workbench/workbench.html
vscode-file://vscode-app/c:/Users/h577322/AppData/Local/Programs/Microsoft%20VS%20Code/cfbea10c5f/resources/app/out/vs/code/electron-browser/workbench/workbench.html


Connectivity: NNetwork – Tippy top of your hierarchy

doPing() Optional Override — send a protocol-level ping

Connectivity: NDevice – A Field Device

doPing() Must Override — perform health check with the device

pingOk() Call inside doPing when communication OK
pingFail(String cause) Call inside doPing when communication fails



Capabilities: NDevice – A Field Device

•Extensions

•Point

•History

•Alarm

•Scheule



Capabilities: Points – Live Data

ProxyExt?
The protocol bridge between the driver control point and device data.



Capabilities: Points – Read Live Data

• Implement the doPoll() method

*

* To Implement



Capabilities: Points – Read Live Data

• Implement the doPoll() method

*

* To Implement

*



Capabilities: Points – Write Live Data

• Implement the write() method

* To Implement

*



Capabilities: Points – Write Live Data

• Implement the write() method

* To Implement

*



Capabilities: Advanced

• History – Archive Records

• Alarms – Events

• Schedules – Supervisor/Subordinate Model

• Managers – What Users See



UP NEXT: 
MY FIRST CLOUD API CALL

WITH VIDYA
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