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Abstract

Internet of Things is a revolution in information technology and networks, as this
technology contributes to building an integrated infrastructure that connects various devices
with each other over the Internet. This technology has the ability to change human life and
make it easier by shortening effort, time and distance, and this is obvious in many of its
applications, such as: smart home, health care, congestion control system and other
applications that began to spread widely after they proved their effectiveness and success. As
another application of the Internet of Things, in this research, we presented the problems that
domestic gas filling facilities suffer from in terms of low level of performance and
productivity and include this technology in the work of these facilities and raise these
facilities to a higher level of automatic control and occupational safety ,through a simulated
design that simulates the process of filling gas in an automated home gas filling plant using
various web technologies and controlling the most important equipment used in the process
Filling and monitoring it remotely using |oT technology. We also measured the response time
of the remote-control interface to the filling process data under certain operating conditions.
The Watson 10T platform was used in the system design process that provided the necessary
and appropriate protocols for 10T technology and allowed us to add devices to be controlled
and monitored remotely.

Key words: Internet of Things, Machine-to-Machine, Simulation, Remote Monitoring and
Controlling.
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package com.mycompany.factorycontrolsite;
import com.google.gson.JsonObject;
import com.ibm.iotf.client.device.DeviceClient;
import java.io.Seriaizable;
import java.time.Instant;
import java.util.Properties;
import java.util. Timer;
import java.util. TimerTask;
import java.util.logging.Level;
import java.util.logging.Logger;
import javax.enterprise.context.SessionScoped;
import javax.inject.Named;
@Named(value = "StateOutputTimer")
@SessionScoped
public class StateOutputTimer implements Serializable{
inti=0;
int period=2000;
String productstate=nulll;
String firestate=null;
String alarm=nulll;
int filledCyl Count=-1;
Properties options = new Properties();
DeviceClient ProductLineDevice = null;
DeviceClient FireSystemDevice = null;
DeviceClient CylCounterDevice = null;
DeviceClient fireSensorDevice = null;
JsonObject event1l= new JsonObject();
JsonObject event2 = new JsonObject();
JsonObject event3= new JsonObject();
JsonObject event4= new JsonObject();
public StateOutputTimer(){
/lproduct-line
options.setProperty(“org", "mqg42b");
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options.setProperty("type", "FirstDeviceType");
options.setProperty("id", "Gas_Filling_System");
options.setProperty("auth-method", "token");
options.setProperty("auth-token”, "uFJ_OF2mWxecr&rj7+");

try {
ProductLineDevice = new DeviceClient(options);
ProductLineDevice.connect();

}

catch (Exception ex) {

Logger.getL ogger(StateOutput Timer.class.getName()).log(Level. SEVERE, null, ex);

}
/lfire-system

options.setProperty("type", " SecondDeviceType");
options.setProperty("id", "Fire_Fighting_System");
options.setProperty("auth-method", "token");
options.setProperty("auth-token", "TAINZK &ilLUOIV-H&h");

try {
FireSystemDevice = new DeviceClient(options);
FireSystemDevice.connect();

}

catch (Exception ex) {

Logger.getL ogger(StateOutput Timer.class.getName()).log(Level. SEVERE, null, ex);

}

/lcylinder counter
options.setProperty("org", "maqg42b");
options.setProperty("type", "ThirdDeviceType'");
options.setProperty("id", "Cylinder_Counter");
options.setProperty("auth-method", "token");
options.setProperty("auth-token”, "Yi5z_1f8qJkRbQ8CK*");

try {
CylCounterDevice = new DeviceClient(options);
CylCounterDevice.connect();

}

catch (Exception ex) {

Logger.getL ogger(StateOutput Timer.class.getName()).log(Level . SEVERE, null, ex);

}

[ffire sensor and alarm
options.setProperty("org", "maqg42b");
options.setProperty("type", " ForthDeviceType");
options.setProperty("id", "Alarm");
options.setProperty("auth-method", "token");
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options.setProperty("auth-token", ")r5Y'Y eOusUZg* ZOwWOH");
try {
fireSensorDevice = new DeviceClient(options);
fireSensorDevice.connect();
}
catch (Exception ex) {
Logger.getL ogger(StateOutputTimer.class.getName()).log(Level .SEVERE, null, ex);
}
}

class timerfunc extends TimerTask {
private String state;
private String device;
timerfunc( String state,String device)
{
this.state = state;
this.device = device;
}
@Override
public void run() {
Instant start=null;
if(device.equal s("START")K{
productstate=state;
firestate=state;
alarm=state;
}
elseif(device.equal (" product-line™)){
productstate=state;

}
elseif(device.equa s("fire-system")){
device="";
if(firestate.equals("ON™))
firestate="OFF";
else
firestate="ON";
}
elseif(device.equals("fireSensor_And_Alarm")}{
device="";
if(@arm.equals("ON")){
alarm="OFF";
}

else
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alarm="ON";
}
eventl.addProperty("device","product-line");
eventl.addProperty("product_line",productstate);
event2.addProperty("device","fire-system");
event2.addProperty("fire_system" firestate);
ProductLineDevice.publishEvent("status’, eventl);
try {
Thread.d eep(500);
} catch (InterruptedException ex) {
Logger.getL ogger(StateOutput Timer.class.getName()).log(Level .SEVERE, null, ex);
}
FireSystemDevice.publishEvent("status’, event2);
try {
Thread.ds eep(500);
} catch (InterruptedException ex) {
Logger.getL ogger(StateOutput Timer.class.getName()).log(Level . SEVERE, null, ex);
}
event4.addProperty("device","fireSensor_And_Alarm");
event4.addProperty("Alarm",aarm);
fireSensorDevice.publishEvent("status', event4);

}

Timer mytimerl=new Timer();
public void order(String state,String device) throws I nterruptedException{
if(i==1){
mytimer1.cancel();
/Imytimer.purge();
mytimerl=new Timer();
}
mytimer1.schedul eAtFixedRate(new timerfunc (state,device), 0, period);
if(i==0){i=1;}
}
public void cylcounter() throws I nterruptedException{
filledCylCount=filledCyl Count+1;
event3.addProperty("device","Cylinder_Counter");
event3.addProperty("Cylinder_Counts' filledCyl Count);
CylCounterDevice.publishEvent("status', event3);
}

public void fireSensorAndAlarm(){
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if(@arm.equal s("OFF")){
aarm="ON";
}

else
alarm="0OFF";
eventd.addProperty("device","fireSensor_And_Alarm");
event4.addProperty("Alarm"”,aarm);
fireSensorDevice.publishEvent("status', event4);

}
public void resetCyl (){

filledCyl Count=0;
}
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package com.mycompany.factorycontrolsite;
import com.googl e.gson.JsonObject;
import com.ibm.iotf.client.app.ApplicationClient;
import java.io.Seridizable;
import java.util.Properties;
import java.util.logging.Level;
import java.util.logging.Logger;
import javax.enterprise.context.SessionScoped,;
import javax.faces.context.FacesContext;
import javax.faces.el.ValueBinding;
import javax.faces.view.facel ets.Facel etContext;
import javax.inject.Named,
import org.primefaces.context.RequestContext;
@Named(value = "commandReceived")
@SessionScoped
public class commandReceived implements Serializablgf
ApplicationClient myClient = null;
JsonObject event = new JsonObject();
String deviceType;
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String oldCommandProductLine="NONE";
String oldCommandFireSystem="NONE";
int j=0;

FaceletContext faceletContext = (Facel etContext)

FacesContext.getCurrentl nstance().getAttributes().get(Facel etContext. FACELET _CONTEXT
_KEY);

public commandReceived() {

Properties options = new Properties();
try{
options.put("org", "mqg42b");
options.put("id”, "CoomandReceived");
options.put(" Authentication-Method"," apikey");
options.put("API-Key","a-mqg42b-9hgmg7l4hd");
options.put(" Authentication-Token","n9rZNfoY kia* xCrKbx");
myClient = new ApplicationClient(options);
myClient.connect();

}

catch (Exception ex) {

Logger.getL ogger(StateOutputTimer.class.getName()).log(Level .SEVERE, null,
ex);

}

public void command() throws InterruptedException{
FacesContext Context=FacesContext.getCurrentl nstance();
RequestContext Request=RequestContext.getCurrentlnstance();
myClient.setEventCallback( new MyEventCallback(faceletContext));
myClient.subscribeToDeviceCommands();
deviceType=faceletContext.getAttribute(" device").toString();
if(deviceType.equal s("\"product-line\"")){

String commandRecieved=facel etContext.getAttribute(" ProductLine").toString();

faceletContext.setAttribute(” ProductLine”, "NULL");

if(commandRecieved.equals("\"ON\"") & &
IcommandRecieved.equal s(oldCommandProductLine)){

oldCommandProductL ine=commandRecieved,
System.out.println(" Command Product Line Is"+commandRecieved);

ValueBinding binding =
Context.getApplication().createVaueBinding("#{ StateOutputTimer}");

StateOutputTimer obj = (StateOutputTimer)binding.getV alug(Context);
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obj.order("ON","product-line");
Request.execute(" start(925,650); btnState(1);");

}

else if(commandRecieved.equals("\"OFR\"") & &
IcommandRecieved.equal s(oldCommandProductLine)){

oldCommandProductLine=commandRecieved:;
System.out.println(" Command Product Line Is"+commandRecieved);

ValueBinding binding =
Context.getApplication().createVaueBinding("# StateOutput Timer}");

StateOutput Timer obj = (StateOutputTimer)binding.getV alue(Context);
obj.order("OFF","product-line");
Request.execute(" stop(); btnState(2);");
}
}
elseif(deviceType.equals("\"fire-system\"")){
String commandRecieved=facel etContext.getAttribute(" FireSystem™).toString();
facel etContext.setAttribute(" FireSystem™, "NULL");

if(commandRecieved.equals("\"ON\"") & &
IcommandRecieved.equal s(oldCommandFireSystem)){

oldCommandFireSystem=commandRecieved;
System.out.printin(*Command Fire System |Is "+commandRecieved);

ValueBinding binding =
Context.getApplication().createV alueBinding("# StateOutput Timer}");

StateOutputTimer obj = (StateOutputTimer)binding.getV alue(Context);
obj.order("ON","fire-system™);
Request.execute("firesystem();");

}

else if(commandRecieved.equals("\"OFR\"") & &
commandRecieved.equal s(oldCommandFireSystem)){

oldCommandFireSystem=commandRecieved;
System.out.printin(" Command Fire System Is"+commandRecieved);

ValueBinding binding =
Context.getApplication().createV alueBinding("# StateOutputTimer}");

StateOutputTimer obj = (StateOutputTimer)binding.getV alue(Context);
obj.order("OFF","fire-system");
Request.execute("firesystem();");

}
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}
public void ProductLineState(String state){

oldCommandProductLine=state;
}
public void FireSystemState(){
if(oldCommandFireSystem.equal s("\"ON\""){
oldCommandFireSystem="0OFF";
}
else if (oldCommandFireSystem.equal s("\" OFFR\""){
oldCommandFireSystem="0OFF";

}
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package com.mycompany.control panel;
import com.google.gson.JsonObj ect;
import com.ibm.iotf.client.app.ApplicationClient;
import java.io.Serializable;
import java.time.lnstant;
import java.util.Properties;
import java.util.logging.Level;
import java.util.logging.Logger;
import javax.inject.Named;
import javax.enterprise.context. SessionScoped,;
import org.primefaces.context.RequestContext;
import javax.faces.context.FacesContext;
import javax.faces.view.facel ets.Facel etContext;
@Named(value = "RecievedStatesbean™)
@SessionScoped
public class Statel nput implements Serializable{

inti=0;

int period=1000;
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String oldStateProductLine="NONE";

String oldStateFireSystem="NONE";

String oldCylCounts="NONE";
ApplicationClient myClient = null;
JsonObject data = new JsonObject();

int timetest=0;

FaceletContext faceletContext = (Facel etContext)
FacesContext.getCurrentl nstance().getAttributes().get(Facel etContext. FACELET_CONTEXT
_KEY);

public Statel nput() {
Properties options = new Properties();
try{
options.put("org”, "mqg42b");
options.put("id", " StateReceivedl");
options.put(" Authentication-Method"," apikey");
options.put("API-Key","a-mqg42b-rSgtowkeag");
options.put(" Authentication-Token","4W6wWKV|Es& hU-@67G7");
myClient = new ApplicationClient(options);
myClient.connect();
}
catch (Exception ex) {
Logger.getL ogger(Statel nput.class.getName()).log(Level . SEVERE, null, ex);
}

}
public void recievedStates() throws I nterruptedException{

//data.addProperty (" product-line", state);
RequestContext Request=RequestContext.getCurrentl nstance();
FacesContext Context=FacesContext.getCurrentlnstance();
if(myClient.isConnected()){
timetest=Integer.parsel nt(facel etContext.getAttribute("timeincreaser").toString());
myClient.setEventCallback(new MyEventCallback(facel etContext,timetest));
myClient.subscribeToDeviceEvents();}
if(faceletContext.getAttribute(" Device").equal s("\" product-line\"")){
String productline=faceletContext.getAttribute(" ProductLine").toString();
if (productline.equals("\"ON\"") & & !productline.equal s(oldStateProductLine)){
oldStateProductLine=productline;
Request.execute(" btnState(1);outputScreen(1,\" ON\");");
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}

elseif(productline.equals("\"OFR\"") & &
I productline.equal s(oldStateProductLine)){

oldStateProductLine=productline;
Request.execute("btnState(2);outputScreen(1,\" OFR\");");
}

}
elseif (faceletContext.getAttribute(" Device").equal s("\"fire-system\" ") ){

String firesystem=facel etContext.getAttribute(" FireSystem").toString();

if (firesystem.equals("\"ON\"") & & !firesystem.equal s(ol dStateFireSystem)){
oldStateFireSystem=firesystem;
Request.execute(" btnState(3);outputScreen(2,\" ON\");");

}

elseif(firesystem.equals("\"OFR\"") & &
Ifiresystem.equal s(ol dStateFireSystem)){

oldStateFireSystem=firesystem;
Request.execute(" btnState(4);outputScreen(2,\" OFR\");");
}

}
elseif(faceletContext.getAttribute(" Device").equal s("\" Cylinder_Counter\""){

String Cyl Counts=facel etContext.getAttribute(" CylCounts').toString();
if (! CylCounts.equal s(oldCyl Counts)){
oldCyl Counts=Cyl Counts;
Request.execute(" cylinderCounter (" +Cyl Counts+"); outputScreen(3," +Cyl Counts+");");

}
}

else
if (facel etContext.getAttribute(" Device").equal s("\"fireSensor_And_Alarm\"")){

String alarm=facel etContext.getAttribute(" Alarm").toString();

if (alarm.equal s("\" ON\"")){
Request.execute(" alarmfun(\" ON\");outputScreen(4,\" ON\");");

}

elseif(alarm.equals("\"OFR""){
Request.execute("alarmfun(\" OFF\");outputScreen(4,\" OFR\");");

}
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package com.mycompany.control panel;
import com.googl e.gson.JsonObject;
import com.ibm.iotf.client.app.ApplicationClient;
import java.io.Seridizable;
import java.util.Properties;
import java.util. Timer;
import java.util. TimerTask;
import java.util.logging.Level;
import java.util.logging.Logger;
import javax.enterprise.context.SessionScoped,;
import javax.inject.Named;
@Named(value = "commandBean")
@SessionScoped
public class commandBean implements Serializablef
inti=0;
int period=500;
ApplicationClient myClient = null;
JsonObject data = new JsonObject();
public commandBean(){
Properties options = new Properties();
try{
options.put("org", "mqg42b");
options.put("id", *commandsendl");
options.put(" Authentication-Method"," apikey");
options.put("API-Key","a-mqg42b-jl22gmpsyb");
options.put(" Authentication-Token"," )2vTsOnf6SL6@s& (U");
myClient = new ApplicationClient(options);
myClient.connect();
}
catch (Exception ex) {
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Logger.getL ogger(commandBean.class.getName()).log(Level . SEVERE, null, ex);

}
}

class timerfunc extends TimerTask {
private final String ord;
private final String device;
timerfunc(String ord,String device){
this.ord=ord;
this.device=device;
}
@Override
public void run() {
if(ord.equal s("start") & & device.equal ("' product-line")){
data.addProperty("product_line","ON");
data.addProperty("device",device);
myClient.publishCommand(" FirstDeviceType","Gas_Filling_System", "state",data);
cancel Timer();
}
elseif(ord.equals("stop") & & device.equal (" product-line™)){
data.addProperty (" product_line"," OFF");
data.addProperty("device",device);
myClient.publishCommand(" FirstDeviceType","Gas Filling_System", "state",data);
cancel Timer();
}
elseif(ord.equals("start") & & device.equal (" fire-system™)){
data.addProperty("fire_system”,"ON");
data.addProperty("device",device);
myClient.publishCommand(" SecondDeviceType","Fire_Fighting_System",

"state",data);

cancel Timer();
}
elseif(ord.equals("stop") & & device.equal (" fire-system")){
data.addProperty("fire_system"," OFF");
data.addProperty("device",device);
myClient.publishCommand(" SecondDeviceType","Fire_Fighting_System",

"state",data);

cancel Timer();
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}
Timer mytimer2=new Timer();
public void cancel Timer(){
mytimer2.cancel ();
}
public void order(String ord,String device) throws InterruptedExceptiorf
if(i==1){
mytimer2.cancel();
mytimer2=new Timer();

}
mytimer2.schedul eAtFixedRate(new timerfunc(ord,device), 0, period);
if(i==0){i=1;}
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