Example with Google Firebase

In this example we will implement a Firestore connector (firestore is a realtime nosqgl database by Google Firebase platform).

The idea is to demonstrate how easy and simple to create a new real-time connector using btibConnector SDK.

Data Model

Firebase firestore is a document based database, each document is part of a collection of documents and can contain nested collections as well.
For this example we will use 3 collections:

devices: will contains documents that represents a Device (a container of points in Niagara). It will follow this architecture:
pointsValues: The collection that hold the points values.

pointsStatuses: the collection that holds the points statuses;

messages: the collection where we will listen for external messages, for performance purpose we will not listen on the devices/points.
alarms: the collection where the alarm recipient will send alarms data.

Let's get our hands dirty

First things first:

Create a firebase project:

1. Create a new firebase project

& C {t & consolefirebasegoogle.com

@ Firebase

Recent projects

+

; Add project

0 Explore a demo project

2. Give your project a name then hit Continue

X  Create a project (Step 1 of 3)

Let's start with a name for
your project

Project name.

RealtimeConnectorDemo

/' realtimeconnectordemo \

3. Leave the default settings then hit Continue.



X  Create a project (Step 2 of 3)

Google Analytics
for your Firebase project

Google Analytics is a free and unlimited analytics solution that enables targeting,
reporting, and more in Firebase Crashlytics, Cloud Messaging, In-App Messaging, Remote
Config, A/B Testing, Predictions, and Cloud Functions.

Google Analytics enables:
l A/Btesting @ ﬁ, Crash-free users @

e User segmentation & targeting across 3 Event-based Cloud Functions triggers &

Firebase products (@
_|| Free unlimited reporting &

#~ Predicting user behavior

@@ Enable Google Analytics for this project

Recommended

e “

4. Then hit Create project.

X  Create a project (Step 3 of 3)

Configure Google Analytics

Choose or create a Google Analytics account @

.1l Default Account for Firebase -

ed

imported info G

Previous Create project

5. Then you should see this page.



¥ Firebase

"

Develop

MMk

Quaity

Authentication

.:rl'JI'HIJE!

RealtimeConnectorbemo

RealtimeConnectorDemo

Get started by adding
Firebase to your app

000 «

Add an app to get started

Store and sync app data in milliseconds

Cloud Firestore

Resttime updates, powerulqueries, and automatc saling

See all Develop features

Keep tabs on your app’s quality x

7. Then Go to the project settings Service Accounts and generate a new key for the connector.

'J Firebase

A Project Overview e

Develop

Authentication

Database

Storage

Hosting

Functions

RealtimeConnectorDemo ¥
Settings

Service accounts Users and permissions

/

RealtimeConnectorDemo ~ #°

General Cloud Messaging Integrations Data privacy

Your project

Project name

Project D ® realtimeconnectordemo

8. A JSON file will be downloaded keep it, we will use it later.

Create a niagara module:

1. Go to the Workbench Tools Create module and fill the module information then hit Next.



A MNew Module Wizard .

New Module Wizard
Step lof3

Create Module under Directory

fC:/Workspace/btikdev/niagara dev/btibFirebaseConnector ]

Module Name  stibFirebaseConnector

Preferred Symbol bfec

Version 1.0a
Description a connector for firebase
Vendor BTIB

Runtime Profiles

[#] RUNTIME: Module JARs having core runtime Java classes only, no userinterface.

[ ux: Module JARs having lightweight HTML5+JavaScript+C 55 user interface only.

[#] we: Module JARs having Workbench orWerkbench Applet userinterface classes.

[ sE:Module JARs having Java classes that use the full Java 8 Standard Edition (SE) platfarm API.
[#] create Lexicon
[# Create Palette

4 Back P Next " Finish xCancel

2. Then Next don't worry we will add dependencies later.

A New Module Wizard e
New Module Wizard
Step2of3

Select Dependencies

[# version

Medule Mame Vendor Version = Add

i nre Tridium 4.8 Remove

[ EE Tridium 4.8

4 Back ‘ P Hext | " Finish ¥ cancel

3. Then finish.



A8 Mew Module Wizard *
? New Module Wizard
Step3of3

Add Packages
Package Runtime Profile [ Add
com.btib.btibFirebaseConnector rt Remove
com.btib.btibFirebaseConnector.ui  wb

4 Back P Hext +/ Finish | xCam:eI ‘

Create a testing station:

1. Go to the Workbench Tools New Station, Give your station a name then hit Next.

ion Wizard

ﬂ New Station Wizard
N

*

Station Mame
cestFirebaseConnector
Station Directory

C:\Users\abelhaji\Niagarad.8\tridiumystationshtest]

Station Templates

Mame Vendor Version Description F
MewControllerstation.ntpl Tridium 1.5
MewJACEProvisioningStation.ntpl Tridium 1.3
MewSupervisorStationLinux.ntpl Tridium 1.7
MewSupervisorStationWindows.ntpl  Tridium 1.7

4 Back P Hext o/ Finish x'l:ancel

2. Set a password then hit Finish.



ﬂ New Station Wizard
L

Username Role(s) Modified? B

admin i

Reset Password for admin

Password:
(TI IR T]]]
Confirm:

oK Cancel |
When 'Finish’ is frcoewms suee s s

&> openitinuserhome
&> copy it to secure platform for "localhost"” with Station Copier
&> close the wizard

4 Back Next /' Finish | ¥ cancel ‘

Setup the development environment:
Download and install Inteliij Idea community edition.

1. Open the module folder you created in Intellij Idea.

|~

IntellL_J IDEA

2. Choose the project folder created by the workbench.



WUWTLT Jed  C I L

CANCEL

3. Then hit Ok.
4. Choose gradle as project type.

CANCEL

5. Then finish.
6. To test if everything is ok go to the gradle panel on the right then hit build.



ouild

7. it should succeed. If not, delete the folder and recreate the module.

OURCE
NO-SOURCE

8. Go tothe niagara installation folder modules and you should see your module jars.
. This PC Local Disk Miagara Miagara-4.8.0.110 * modules
Marme

IE'htthirvs_-has. onnector-rt.jar
EbtibFirEbas onnector-wh.jar

E btibStructure-ux.jar
Ehtih[: re-wux.jar

E btibStructure-wh.jar

btibStructure-rt.jar

btibConnector-wh.jar

Now everything is setup
Start Coding:

Dependencies:



1. open the <moduleName>-rt <moduleName>-rt.gradle file and add these dependencies on the dependencies section.

/1 1nclude resources

jar {
from("src") {
include "resource/**/*"
}
}
dependenci es {
/1 Niagara
conpile "Tridiumalarmrt:4.6"
conpile "Tridiumbaja: 4. 6"
conpile "Tridiumcontrol -rt:4.6"
conpile "Tridiumnre: 4.6"
/1 btib
conpi |l e "BTIB: bti bConnector-rt: 46"
conpile "BTIB: btibCore-rt: 46"
/1 external
uberjar 'com google.firebase:firebase-adnm n:6.0.0'
}

2. Make sure that your using uberjar for external dependencies.

Permissions:

1. Open the <moduleName>-rt module-permissions.xml module-permissions.xml.

<per ni ssi ons>
<ni agar a- per m ssi on-groups type="all">
<r eq- per m ssi on>
<nanme>NETWORK_COVMUNI CATI ON</ nane>
<pur poseKey>Qut si de access for the connector</purposeKey>
<par anet er s>
<par anet er nanme="hosts" val ue="*"/>
<par aneter name="ports" val ue="*"/>
<par anet er name="proxySel ector" val ue="get"/>
</ par anet er s>
</req-perm ssi on>
<r eq- perm ssi on>
<nanme>GET_ENVI RONMVENT_VARI ABLES</ nane>
<pur poseKey>The firebase needs access to environment variabl es</purposeKey>
<par anet er s>
<par anet er name="vari abl es" val ue="*"/>
</ par anet er s>
</ req- perm ssi on>
<r eq- per m ssi on>
<name>L0OAD_ LI BRARI ES</ nanme>
<pur poseKey>The firebase needs to |l oad native libs for grpc calls</purposeKey>
<par anet er s>
<paraneter name="libraries" value="*"/>
</ par anet er s>
</req-perm ssi on>
<r eq- per m ssi on>
<nanme>MANAGE_EXECUTI ON</ name>
<pur poseKey>The connector at the base of structure nust handle its own threads. </ purposeKey>
</ req-perm ssi on>
<r eq- per m ssi on>
<name>REFLECTI ON</ name>
<pur poseKey>Used by firebase SDK to register points and devi ces</ purposeKey>
</req-perm ssi on>
</ ni agar a- per m ssi on- gr oups>
</ per m ssi ons>

Icons:



1. Copy these icons to the resource/icon/x16 folder

Fesource

inector.png

iceExt.png

intExt.png
tef

Connector:

1. Create a data destination enum.

@Ni agar aType
@Ni agar aEnun(
range = {
@Range("al arnsCol | ection"),
@Range( " devi cesCol | ection"),
@Range( " poi ntsSt at usCol | ection"),
@Range( " poi nt sVal uesCol | ecti on")

}
)
public final class BDataDestinationEnum extends BFrozenEnunBtib
{
A BEG N BAJA AUTO GENERATED CCDE ------------ +*/

/*@%fr.btib.firebase.connector.BDataDesti nati onEnun(3747253359)1.0% @/
/* Generated Mon Aug 24 17:20:12 CEST 2020 by Slot-o-Mitic (c) Tridium Inc. 2012 */

*
/* Ordinal value for alarmsCollection.
pui)l ic static final int ALARVS_COLLECTION = 0;
*
/* Ordinal value for devicesCollection.
*
pui)l ic static final int DEVICES COLLECTION = 1;
*
/* O dinal value for pointsStatusCollection.
pui)l ic static final int PO NTS_STATUS COLLECTION = 2;
*
/* Ordi nal value for pointsVal uesCol | ection.
*
pui)l ic static final int PO NTS_VALUES_COLLECTION = 3;

| **

* BDat aDesti nati onEnum constant for al arnsCol | ecti on.
*/

public static final BDataDestinationEnum al arnsCol | ecti on = new BDat aDesti nati onEnum

( ALARMS_COLLECTI ON) ;
/**
* BDat aDesti nati onEnum constant for devicesColl ection.
*/

public static final BDataDestinati onEnum devicesCollection = new BDat aDesti nati onEnum

(DEVI CES_COLLECTI ON) ;
/*-k
* BDat aDesti nati onEnum constant for pointsStatusCol | ection.
*/
public static final BDataDestinati onEnum poi ntsStatusCollection
(PO NTS_STATUS_COLLECTI ON) ;
/**
* BDat aDesti nati onEnum const ant for pointsVal uesCol | ecti on.
*/
public static final BDataDestinati onEnum poi ntsVal uesCol | ection
(PO NTS_VALUES_COLLECTI ON) ;

new BDat aDesti nati onEnum

new BDat aDest i nati onEnum



| **

* Factory method with ordinal.

*/
public static BDataDestinati onEnum nmake(int ordinal)
{
return (BDataDestinati onEnun) al arnsCol | ecti on. get Range(). get (ordi nal, false);
}
/**

* Factory method with tag.

*/
public static BDataDestinati onEnum nake(String tag)
{
return (BDataDestinati onEnum) al arnsCol | ection. get Range(). get(tag);
}
/**

* Private constructor.

*/
private BDataDesti nationEnun(int ordinal)
{
super (ordinal);
}

public static final BDataDestinati onEnum DEFAULT = al arnsCol | ecti on;

FEEETEEEEEE i b r bbb r i i nrny
/1 Type
FELETEEEEE T i i n i r i b rinr g

@verride
public Type get Type()
{

return TYPE;
}

public static final Type TYPE = Sys.|oadType(BDat aDesti nati onEnum cl ass);

J END BAJA AUTO GENERATED CODE -----=----=--- +*/

2. Create a new class for the connector that extends the BRealtimeConnector class, then run the slotomatic task.
3. Add a property for the firebase credentials, then run slotomatic.

@Ni agar aType

@Ni agar aProperty(
name = "firebaseKeyJson",
type = "String",
defaul tValue = ""

)

public class BFirebaseConnector extends BReal ti meConnect or

{

4. Implement connector methods.

a. Add these fields

A END BAJA AUTO GENERATED CODE -------------- +*/

/1 the | ogger

private static final BtibLogger LOG = BtibLogger. getLogger ( TYPE);

/'l Use the icon on the icon resource

private static final Blcon I CON = Bti bl conTool . get Conponent | con( TYPE) ;

/1 the firebase url

private static final String DATABASE URL = "https://realtineconnectordeno.firebaseio.conl;
private static final String DEVI CES COLLECTION = "devices";

private static final String ALARVMS_COLLECTION = "al arns";

private static final String PO NTS_COLLECTION = "points";



private static final String MESSAGES COLLECTI ON = "nessages";

/1 the workers thread pool

private final ExecutorService executorService = AccessController.doPrivil eged
((Privil egedActi on<Execut or Servi ce>) Executors::newCachedThr eadPool ) ;

/1 Devices inconing nmessages |isteners

private final Map<String, BlIIncom ngMessagelistener> |isteners = new HashMap<>();
private FirebaseApp firebaseApp = null;

private Firestore firestore = null;

private ListenerRegistration nessageli stenerRegi stration;

b. Add private helper methods that we going to use in other implimentations.

/**
* CGets data destination
*
* @aram sl ot
* @eturn
*/
private String getDestination(String slot)
{
BDat aDest i nati onEnum t agsDesti nati on = (BDataDestinati onEnun) this. getConfigSlot(slot);
if (tagsDestination == BDataDesti nati onEnum poi ntsVal uesCol | ecti on)

{

}
if (tagsDestinati on == BDat aDesti nati onEnum poi nt sSt at usCol | ecti on)

{

return PO NTS_VALUES_COLLECTI ON;

return PO NTS_STATUSES_COLLECTI QN
}

if (tagsDestination == BDataDesti nati onEnum devi cesCol | ecti on)

{
}

if (tagsDestinati on == BDat aDesti nati onEnum al ar nsCol | ecti on)

{

return DEVI CES_COLLECTI ON;

return ALARVS_COLLECTI ON;
}

return "unknown";

/*-k

* Renove nul |l val ues
*

* @aram dat a

* @aram <T>

*/
private <T> void clearNulls(Map<String, T> data)
{

Li st<String> null Keys = data.entrySet().stream)
.filter(pair -> pair.getValue() == null)
.map(Map. Entry: : get Key)
.collect(Collectors.toList());

nul | Keys. f or Each(dat a: : renove) ;

}
/*-}r
* Create the firestore client lazily
* @eturn
* @hrows Exception
*/
private Firestore getFirestore() throws Exception
{

if (this.firestore == null)

{
if (this.firebaseApp == null)

{
}

this.firebaseApp = this.initializeFirebase();



if (this.messageListenerRegistration !'= null)

{
t hi s. messagelLi st ener Regi strati on. renove();
}
this.firestore = AccessController.doPrivileged((PrivilegedAction<Firestore>) () -> {
try
{
return FirestoreCient.getFirestore();
}
catch (Exception e)
{
e.printStackTrace();
return null;
}
s
this.listenFor Messages();
}
return this.firestore;
}
/**

* Start listening for nmessages
*/
private void |istenFor Messages()

{
t hi s. messagelLi stener Regi stration = this.firestore.collecti on( MESSAGES_COLLECTI ON) .

addSnapshot Li st ener (new Event Li st ener <Quer ySnapshot >()

{
@verride
public void onEvent (@l | abl e QuerySnapshot snapshots, @\l | abl e FirestoreException error)
{
if (snapshots != null)
{
snapshot s. get Docunent Changes() . f or Each(docunent -> {
try
{
String j sonMessage = new JSONObj ect (documnent . get Docunent (). getData()).
toString();

Li st <l I ncom ngMessage> nessages = BFi rebaseConnector.this.
get MessageExtractor (). get Messages(j sonMessage) ;
for (Ilncom ngMessage nessage : nessages)

{
if (message.getDeviceld() == null)
{
BFi r ebaseConnect or. t hi s. get BLog() . copy() . event Nane
("I ncom ngMessage") . failed().message("Device id is required for nmessage: " + message.toString()).

send();

i f (BFirebaseConnector.this.listeners.containsKey(nessage.
get Deviceld()))
{

BFi r ebaseConnector.this.|isteners. get(message. get Deviceld()).
forEach(listener -> |istener.handl el nconmi ngMessage( nessage));

}
}
}
catch (Exception e)
{
LOG sever e(e. get Message());
}
1)
}
}
1)
}
/**

* Init the firebase application instance
*

* @eturn
* @hrows Exception



*/
private FirebaseApp initializeFirebase() throws Exception
{
At oni cRef er ence<Excepti on> i nner Excepti on = new At oni cRef erence<>();
Fi rebaseApp app = AccessControl |l er.doPrivileged((PrivilegedAction<FirebaseApp>) () -> {
try
{
Byt eArrayl nput Stream credenti al sStream = new Byt eArrayl nput Strean(this.
get Fi rebaseKeyJson() . getBytes());
Fi rebaseOptions options = new FirebaseOpti ons. Buil der ()
.setCredential s(Googl eCredenti al s. fronftrean(credential sStrean))
. set Dat abaseUr | ( DATABASE_URL)
.build();
return FirebaseApp.initializeApp(options);

}
catch (Exception exception)
{
i nner Excepti on. set (exception);
return null;
}
s
if (innerException.get() !'= null)
{
throw i nner Exception. get();
}
return app;
}
/**

* Submit the task an returns the future result
*
* @ar am runnabl eThr owabl e
* @eturn
*/
private Conpl et abl eFut ur e<Voi d> doAsync( Runnabl eThr owabl e runnabl eThr owabl e)
{
Conpl et abl eFut ur e<Voi d> future = new Conpl et abl eFut ure<>();
if (!this.getEnabled())

{
future. conpl et eExcepti onal | y(new Connect or Di sabl edException());
}
this. executorService.submt(() -> {
try
{
At oni cRef er ence<Excepti on> excepti onAt oni cRef erence = new At omi cRef erence<>();
AccessControl | er. doPrivileged((PrivilegedAction<Cbject>) () -> {
try
{
runnabl eThr owabl e. run();
}
catch (Exception e)
{
excepti onAt om cRef erence. set(e);
}
return null;
IOF
if (exceptionAtom cReference.get() != null)
{
t hrow excepti onAt onm cRef erence. get ();
}
future.conmplete(null);
}
catch (Exception e)
{
future. conpl et eExceptionally(e);
}
s

return future;



c. Implements these methods

IR NN NN NNy,
/] BReal ti meConnect or
IR NN NN NNy

@verride
publ i c BFrozenEnum get Devi ceTagsDesti nati on()
{
return BDat aDesti nati onEnum devi cesCol | ecti on;
}
@verride
publ i ¢ BFrozenEnum get Devi ceAl ar nDest i nati on()
{
return BDat aDesti nati onEnum al ar nsCol | ecti on;
}
@verride
publ i ¢ BFrozenEnum get Poi nt TagsDesti nati on()
{
return BDataDesti nati onEnum poi nt sVal uesCol | ecti on;
}
@verride
publ i c BFrozenEnum get Poi nt St at usDest i nati on()
{
return BDataDesti nati onEnum poi ntsStatusCol | ection;
}
@verride
publ i ¢ BFrozenEnum get Poi nt Val ueDest i nati on()
{
return BDat aDesti nati onEnum poi nt sVal uesCol | ecti on;
}
@verride
publ i c Executor Servi ce get Regi stryExecutor Service()
{
return this.executorService;
}
@verride
publ i c Executor Servi ce get Connecti onExecut or Servi ce()
{
return this.executorService;
}

TELLLEEIETII i bbb iiirrnnnri
/1 Bl Real ti neConnect or
TELEEEEETTEE bbb rrrrrr

@verride
public O ass<? extends Bl Real ti meDevi ceExt ensi on> get Devi ceExt ensi onC ass()

{
}

return BFirebaseDevi ceExt. cl ass;

@verride
public O ass<? extends Bl Real ti nePoi nt Ext ensi on> get Ref er enceExt ensi ond ass()

{

return BFirebaseRef erenceExt. cl ass;

}

@verride
public O ass<? extends Bl Real ti neDevi ceExt ensi on> get Al ar nReci pi ent Ext ensi onCl ass()

{

return BFirebaseAl arnReci pi ent. cl ass;

}



@verride
public C ass<? extends Bl Real ti nePoi nt Ext ensi on> get Poi nt Ext ensi onC ass()

{
}

return BFirebasePoi nt Ext. cl ass;

d. Implements doPing.

@verride
public void doPing()
{

this.setlLastAttenpt (BAbsTi ne. now());
this. pi ngService()
.exceptionally(e -> {
ConmpTool . setFaul t (this, e.getMssage(), e, LOG;
t hi s. set Last Fai | ure(BAbsTi ne. now());
return null;
b
.thenRun(() ->{
ConpTool . set &k(this);
this. setLast Success(BAbsTi ne. now));

1)

e. Implements pingService

@verride
publ i c Conpl et abl eFut ur e<Voi d> pi ngServi ce()
{
return this.doAsync(() -> this.getFirestore().getCollections().forEach(CollectionReference::
getld));
}

f. Implements registerDevice.

@verride
publ i c Conpl et abl eFut ur e<Voi d> regi sterDevi ce(String devicel d)
{

return this.doAsync(() -> this.getFirestore().collection(DEVI CES COLLECTI ON). docunent
(devi cel d). set (new HashMap<>()).get());
}

g. Implements registerPoint.

@verride
publ i c Conpl et abl eFut ur e<Voi d> regi sterPoint(String deviceld, String pointld)

{
return this.doAsync(() -> {
this.getFirestore().collection(PO NTS_VALUES COLLECTI ON). docunent (poi ntld). set(new

HashMap<>()) . get();
this.getFirestore().collection(PO NTS_STATUSES_COLLECTI ON) . docunent ( poi nt1d). set (new

HashMap<>()).get();
1)
}

h. Implements unregisterDevice.

@verride
publ i c Conpl et abl eFut ur e<Voi d> unr egi sterDevi ce(String devi cel d)
{

return this.doAsync(() -> {
this.getFirestore().collection(DEVI CES COLLECTI ON). docunent (devi cel d). del ete().get();



1)

i. Implements unregisterPoint.

@verride
publ i c Conpl et abl eFut ur e<Voi d> unregi sterPoint (String deviceld, String pointld)
{
return this.doAsync(() -> {
this.getFirestore().collection(PO NTS_VALUES COLLECTI ON). docunent (poi ntld).delete().get();
this.getFirestore().collection(PO NIS_STATUSES COLLECTI ON). docunent (poi nt1d). del ete().
get():
s
}

j- Implements openConnectionForDevice.

@verride
publ i c Conpl et abl eFut ur e<Voi d> openConnect i onFor Devi ce(String devicel d)
{

return this.doAsync(this::getFirestore);

}

k. Implements closeConnectionForDevice.

@verride
publ i c Conpl et abl eFut ur e<Voi d> cl oseConnect i onFor Devi ce(String devicel d)
{

/1 Don't need to close the firebase connection
return Conpl et abl eFut ure. conpl et edFuture(null);

I. Implements isDeviceConnected.

@verride
publ i c bool ean isDeviceConnected(String devicel d)
{
return this.firestore != null;
}

m. Implements sendMessage.

@verride
publ i ¢ Conpl et abl eFut ur e<Voi d> sendMessage(String devi celd, Qutgoi ngPoi nt Message nessage)
{
return this.doAsync(() -> {
JSONObj ect j sonObj ect = new JSONObj ect (nessage. get MessageString());
if (!jsonOject.has(PO NT_I D _VARI ABLE))

{

}
String pointld = jsonObject.getString(PO NT_I D_VARI ABLE) ;

throw new Exception("the pointld field is required in the json nessage");

Map<String, Object> data = new HashMap<>();
j sonoj ect . keys() . for EachRemai ni ng(key -> data.put((String) key, jsonCbject.get((String)
key))):
this.getFirestore().collection(this.getDestination(PO NT_VALUE_DESTI NATI ON_SLOT) ) . docunent
(pointld).update(data).get();
IO N
}

n. Implement sendState.



@verride
publ i c Conpl et abl eFut ur e<Voi d> sendState(String deviceld, QutgoingPoi nt Message nessage)
{
return this.doAsync(() -> {

JSONObj ect j sonObj ect = new JSONObj ect (nessage. get MessageString());

if (!jsonOject.has(PO NT_I D _VARI ABLE))

{

throw new Exception("the pointld field is required in the json nessage");

}
String pointld = jsonObject.getString(PO NT_I D_VARI ABLE) ;

Map<String, Object> data = new HashMap<>();
j sonoj ect . keys() . f or EachRemai ni ng(key -> data.put((String) key, jsonCbject.get((String)
key))):
this.getFirestore().collection(this.getDestination(PO NT_STATUS_DESTI NATI ON_SLOT) ) . docunent
(pointld).update(data).get();
IoF
}

0. Implelement sendAlarm.

@verride
publ i c Conpl et abl eFut ur e<Voi d> sendAl arn(String devi cel d, Qutgoi ngPoi nt Message nessage)
{
return this.doAsync(() -> {
JSONObj ect j sonObj ect = new JSONObj ect (nessage. get MessageString());
Map<String, Object> data = new HashMap<>();
j sonoj ect . keys() . f or EachRemai ni ng(key -> data.put((String) key, jsonCbject.get((String)
key)));
this.getFirestore().collection(getDestination(DEVI CE_ALARM DESTI NATI ON_SLOT) ). add(dat a) .
get();
IO
}

p. Implements sendTagsForDevice.

@verride
publ i c Conpl et abl eFut ur e<Voi d> sendTagsFor Devi ce(String deviceld, Map<String, String> tags)
{
return this.doAsync(() -> {
this.clearNulls(tags);
Map<String, Object> fields = new HashMap<>();
fields.put("tags", tags);
this.getFirestore().collection(DEVI CES_COLLECTI ON) . docunent (devi celd).set(fields).get();
IoF

g. Implements sendTagsForPoint.

@verride
publ i c Conpl et abl eFut ur e<Voi d> sendTagsFor Poi nt (String deviceld, String pointld, Mp<String,
String> tags)
{
return this.doAsync(() -> {
this.clearNulls(tags);
Map<String, Object> fields = new HashMap<>();
fields.put("tags", tags);
this.getFirestore().collection(this.getDestination(PO NT_TAGS_DESTI NATI ON_SLQT) ). docunent
(pointld).update(fields).get();
IR
}

r. Implements subscribeTolncomingMessages.



@verride

public void subscribeTol ncom ngMessages(String deviceld, BIlnconm ngMessageli stener
i ncom ngMessagelLi stener) throws Exception

{
if (!'this.listeners.containsKey(deviceld))
{
this.listeners. put(deviceld, new HashSet<>());
}
this.listeners. get(deviceld).add(i ncom ngMessagelLi stener);
}

s. Implements unsubscribeTolncomingMessages.

@verride

public void unsubscribeTol ncom ngMessages(String devi celd, Bllncom ngMessageli stener
i ncom ngMessageli st ener)

{
}

this.listeners.renove(deviceld);

t. Implements getLogger.

@verride
public BtibLogger getBtibLogger()
{
return LOG
}

5. Override life cycle methods.
a. started.

@verride
public void started() throws Exception
{
super.started();
/1 check if the station is already started when you drag and drop the conponent for the first

time
if (!Sys.isStationStarted())
{
/1 \When station is booting
this.firebaseApp = this.initializeFirebase();
}
}
b. changed.
@verride
public void changed(Property property, Context context)
{
if (!'this.isRunning())
{
return;
}
if (property == firebaseKeyJson)
{
try
{
this.firestore = null;
this.firebaseApp = this.initializeFirebase();
}
catch (Exception e)
{

e.printStackTrace();



6. Implements the device extension.

a. Create a new class in the wb module.

@ BFirebaseRealtimeConnectorFE

gitignore

T S i S .

btibFirebaseConnector [build] x

b. Add dependencies to the <moduleName>-wb.gradle

dependenci es {
conpile "Tridiumnre: 4.8"
conpile "Tridium baja: 4. 8"
conpil e project(":btibFirebaseConnector-rt")

/1 wb

conpi | e "BTI B: bti bConnect or - wb: 46"
conpi |l e "BTI B: bti bCor e- wh: 46"
conpil e "Tridi um baj aui - wb: 4. 6"
conpil e "Tridi um wor kbench-wb: 4. 6"

c. Implement the Field Editor.
@Ni agar aType

public class BFirebaseReal ti meConnect or FE ext ends BReal ti meConnect or FE

(...}

d. Implements isConnectorValid.

@verride
publ i c bool ean i sConnect or Val i d( BExt er nal Connect or connector)
{

return super.isConnectorValid(connector) && connector instanceof BFirebaseConnector;

}

e. Create a class that extends BDeviceRealtimeConnectorExt.
f. Add the filed editor property.

@Ni agar aProperty(

nane = "connector",

type = "String",

defaul tValue = ""

facets = @acet(name = "BFacets. FIl ELD_EDI TOR', value = "\"bti bFi rebaseConnector:
BFi r ebaseReal ti neConnector FE\ " ")



)
@Ni agar aType
public class BFirebaseDevi ceExt extends BDevi ceReal ti meConnect or Ext

{...}

g. Add the icon.

private static final Blcon | CON = Bti bl conTool . get Conponent | con( TYPE) ;

@verride
public Blcon getlcon()
{
return | CON,
}

h. Implements filterConnector.

@verride
public bool ean filterConnector (Bl Real ti neConnector connector)
{

return connector instanceof BFirebaseConnector;

}

7. Implements the point extension.
a. Create a class that extends BPointRealtimeConnectorExt, then run slotomatic.
@Ni agar aType

public class BFirebasePoi nt Ext extends BPoi nt Real ti meConnect or Ext

{1

b. Add the icon.

private static final Blcon | CON = Bti bl conTool . get Conponent | con( TYPE) ;

@verride
public Blcon getlcon()
{
return | CON,
}

c. Implements

@verride
public bool ean filterDevi ceExt (Bl Real ti neDevi ceExt ensi on ext ensi on)
{

return extension instanceof BFirebaseDevi ceExt;

}

8. Implements the reference extension.

@Ni agar aType

public cl ass BFirebaseRef erenceExt extends BReal ti neRef er enceExt

{
[ - BEG N BAJA AUTO GENERATED CODE ------------ +*/
/*@%fr.btib.firebase. connector. BFi r ebaseRef er enceExt (2979906276) 1. 03 @/
/* Generated Tue Sep 08 09:51:48 CEST 2020 by Slot-o-Mtic (c) Tridium Inc. 2012 */

IR NN NN NN

Il Type
IR NN NNy



@verride
public Type get Type()

{
return TYPE;

}

public static final Type TYPE = Sys.|oadType(BFi rebaseRef erenceExt. cl ass);
R END BAJA AUTO GENERATED CODE -------------- +*/
private static final Blcon I CON = BtiblconTool . get Conponent | con( TYPE) ;

IR NN NN NNy,
/1 BReal ti meRef er enceExt
IR NN NN NNy

@verride
public bool ean filterDeviceExt (Bl Real ti neDevi ceExt ensi on ext ensi on)

{

return extension instanceof BFirebaseDevi ceExt;

}

TELLELEIETIE i i i iiirrnrri
/] Setters /| Cetters
TELLLLETEII i bbb iiirnnri

@verride
public Blcon getlcon()
{
return | CON,
}

9. And the Icon.

DeviceExt.png
intExt.png

M FirebaseReferenceExt.png

W

10. Implements Alarm Recipient.
a. Create a new class that extends BRealtimeAlarmRecipient.
b. Add the connector editor field property then run slotomatic.

@Ni agar aProperty(
nane = "connector",
type = "String",
def aul t Value = "",
facets = @acet(name = "BFacets. FIl ELD EDI TOR', value = "\"bti bFi rebaseConnector:
Fi rebaseReal ti meConnector FE\"")
)
@Ni agar aType
public class BFirebaseAl arnReci pi ent extends BReal ti meAl arnReci pi ent

{...}

c. Implements the logger.

private static final BtibLogger LOG = BtibLogger. getLogger (TYPE);

@verride
public BtibLogger getLogger()



return LOG

d. Implements the icon.

public static final Blcon | CON = Bti bl conTool . get Conponent | con( TYPE) ;

@verride
public Blcon getlcon()
{
return | CON;
}

e. Implements filterConnector.

@verride
public bool ean filterConnector(BReal ti meConnector connector)
{

return connector instanceof BFirebaseConnector;

}

11. Edit the module.palette file, add the components to the palette.

<?xm version="1.0" encodi ng="UTF-8"?>
<baj albj ect Graph version="1.0">
<p m="b=baja" t="b:UnrestrictedFol der">

<l-- Connector -->
<p n="FirebaseConnector" m="bfc=btibFirebaseConnector" t="bfc:FirebaseConnector"/>
<l-- Alarm-->

<p n="Alarmi' t="b:UnrestrictedFol der">

<p n="FirebaseAl arnReci pi ent" t="bfc:FirebaseAl arnRecipient"/>
</ p>
<l-- Extensions -->
<p n="Extensions" t="b:UnrestrictedFol der">

<p n="FirebaseDevi ceExt" t="bfc: FirebaseDevi ceExt"/>

<p n="FirebasePoi nt Ext" t="bfc: FirebasePoint Ext"/>

<p n="FirebaseRef erenceExt" t="bfc:FirebaseReferenceExt"/>
</ p>
</ p>
</ baj aObj ect G aph>

12. Enable the log, create a yaml file named logConfig.yaml in the resource folder.

bt i bFi r ebaseConnect or:
- BFirebaseAl ar nReci pi ent
- BFi rebaseConnect or
- BFirebaseDevi ceExt
- BFi rebasePoi nt Ext

Test:

Build the module and sign the jars using your certificate.

1. Start the station we created earlier, Go to the Niagara installation folder/bin, open the command line and run station.exe <stationName>.

Niagara\Niagara-4.8.0.110\bin> testFirebaseConnector

2. Start the workbench, then go to the palette, choose your module you should see the components we created.



- Palette 2
= E E il:util:uFirEI:uaseCnnnEttnr

FirebaseConnector
D Alarm
FirebaseflarmRecipient
O Extensions
FirebaseDeviceExt

FirebasePointExt

3. Drag and drop the connector to the btibService External Connectors Realtime Connectors folder

&) y Network FirebaseConnector (Firebase Connector)
= @ LogExt System Log Ext

B event [ status {ok}
I= Time Range Definition [ Fault Cause
1 PxProperties [ Enabled @ e
B Log [ Last Attempt 11-Nov-2019 01:35 BM CET
D, selection [ Last Success 11-Nov-2019 01:35 BM CET
I Resource [ Last Failure 08-Nov-2019 02:51 BM CET
3 Api Controller [ Firebase Key Json | { "type™: "service account”, "project_id!
A model
® stratezy

K External Connectors
E, Time Series Connector
K. Realtime Connector
FirebaseConnector
E, Model Connector

T PlatformServices

© orivers

4. On the firebase Key JSON property copy and paste the content of the json file we downloaded it earlier. Make sure you removed the line breaks
before.

vate key id": "e

5. Then ping you should see a successful result.

FirebaseConnector (Firebase Connector)

Q Log Ext System Log Ext

[ status {ok}

UMl Fault Cause

(M Enabled @ true

(M Last Attempt 11-Nov-2019 01:35 PM CET é'___
(M Last Success 11-Nov-2019 01:35 PM CET L———
(@ Last Failure 08-Nov-2019 02:51 PM CET

- Firebase Key Json { "type"™: "service_account”, "project_id

6. Now go to the Drivers and create a network then a device and a point.



[ ] .Statiunlnfn&:urtt
b Odﬂrite
- Opoints
= () NumericWritablel
b Gpmuy&t
» .InfoSnurce
b B FirebasePointExt
- l:)NumericWﬁtahle
v [ erowest
» 1 infosource
» B FirebasePointExt
b B FirebaseDeviceExt
b .Ir'-r'osourte
b B Files

[ ] @ Hierarchy

7. Then add the device extension and the point extension.
8. Go to firebase console you should see the device the point inside including the tags.

A > pointsvalues > Numericwritabl.

2 realtimeconnectordemo | pointsValues =i B NumericWritable1_k0S8béwlIxYgdngbH2YNXI
+ Start collection + Add document + start collection

devices NumericWritablel_k8S8béwlxYgdngbH2Y + Add field

messages NumericWritable_B@S8b79Ud@ItaghqHlf

pointId: "NumericWritable1_k0S8b6wIxYgdnqbH2YNXI®

pointsStatus
v tags

pointsValues > description: ™
deviceld: ‘device_P0S8b6pmSxsNMwaBagbdpn®
displayName: "NumericWritablel”
id: 'KOS8bWIXYANgbH2ZYNXI"
mnemonic: ™
name: "NumericWritable1"
notes: ™
ordInSession: "station:|h:4607"
point: "M'

AnintTd: "NimericWritahle1 kNS8hAwlvVadnahHIVRIYI®

9. Now go to the point and change its value.

Property Sheet

() Numericwritable (Numeric Writable)
[i Facets units=null,precision=1,min=-inf,max=+inf >> @ -

» [ Proxy Ext null
w= Qut 2.0 {ok} @ def
w= Inl - {null}
w—_n2 - [null} ¥
= |n3 - {null} ¥
= |nd - {null} ¥
== In5 - {null} . L
= In6 T e
w N7 - {null} 1234 3
w8 - {null} | ok | cancel | !
w= In9 - {null} ¥
= n10 - {null} ¥
w= In11 - {null} ¥
w= |n12 - {null} ¥
= |nl3 - Innll} ¥



10. In the firebase console you should see the new value.

oints » NumericWritabl...

o B points = B NumericWritable_gORhM20G7UxInAcsWHAN;j
~+ Add document + Start collection
> NumericWritable g@RhM20G7Ux1nAcsWr + Addfield

status: "{ok} @ def"
timestamp: "2019-11-11T13:47:29.882+01:00"

value: 1234

11. Now let's test the external messages, go to the firebase and create the messages collection.

M > messages > P3fMigiCs6570..
2 realtimeconnectordemo

+ Start collection
devices

messages >

12. Add a new document with the message type (check the connectors documentation for more info).

| messages =i B P3fMigjCs6570HrcEnhM
+ Add document + Start collection
P3fMigjCs6570HrcEnhM > + Add field

devicelId: "BacnetDevice_LORhM2KGX41whUxr4PUDz"

v payload
action: "SET"
value: "1111"

pointId: "NumericWritable_gORhM20G7UxInACSWHAN]"

type: "POINT_ACTION"

13. Go back to the workbench and you should see the value populated.

Property Sheet
) NumericWritable (Numeric Writable)

i Facets units=null,precision=1,min=-inf, max=+inf >> o -
» [3 Proxy Ext null

w= Qut 1111.0 {ok} @ def

== |nl - [null}

w— |n2 - {null}

- In?2 — w11

14. Go to the alarm service and add the recipient.



- Nav Property Sheet

# o © yNietwork » FirebaseAlarmRecipient (Firebase Alarm Recipient)
[ Time Range 12:00 AM - 12:00 AM
(@ My Host : ADIL-PC.BTIB.priv (testFirebsseConnector) [l Days Of Week M Sun @ Hon @ Tue @ wed @ Thu [ Fri B Sat
& My File system [l Transitions [ toofinormal [#] toFault [ toNormal [ toAlert
© yModules [ Route Acks @ e
&F Plattorm: [ status {ok}
& station (testFirebaseConnector) [ Fault Cause
A plam -
Enabled [T
© config
Optional Alarm Data
@ services

Destination alamms
© rlarmservice

A Default Alarm Class

' FirebasealammRecipient R
@ Backupservice \
- Palette

m [X] B  § btibFirebaseConnector

[l connector b FirehaseConnector

b FirebaseConnector
© Alarm [P
¥ FirebaseAlarmRecipient
© Extensions
¥ FirebaseDeviceExt

P FirebasePointExt

15. Choose the name of the destination collection.
16. Then route a test alarm.

Property Sheet

Alarm Recipient)

Views

Actions b Route Alarn.
Thu [#] F
Initialize

Mew 3 [# torormal [# t
Disable

Clean

17. Go to firebase and you should see your alarm.

A > dams > 7

2 realt B alarms =i g 7w

-+ start collection + Add document <+ Start collection
alarms > 7vX002e11BzNoEASNnJc > + Add field
s ackBy: "null

ackDate: "1970-01-01T01:00:00.000+07:00

quired: 'true
Unacked"

Default Alarm Class

larmTransition: "Offnormal”

Full source code https://github.com/VayanData/btibFirebaseConnector_n4


https://github.com/VayanData/btibFirebaseConnector_n4
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