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Design and Implementation of Nools-based Rule Engine for
Smart IoE Platform
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Abstract In order to make the IoT ecosystem more usable and friendly to general users, the
interaction between the users and platforms/devices and its UX must be improved. In this study, a
web-based rule engine system to help users intuitively interact with the various devices and services
in IoE (Internet of Everything) platform is proposed. The proposed system consists of web interfaces
and UI components for creating and managing rule-based scenarios using sensors, actuators, and
external services in an intuitive way. Also, a rule management module for automatically translating
the rules from the web interface into Nools rule engine compatible ones is proposed. Finally, we
show the usability and feasibility of the proposed system by demonstration of rule-based use cases of
IoT devices and external services.

Key Words : IoE, 10T, Nools, rule engine, web interface
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IBM Watson IoT Platform [2], Thing+ [3], AWS
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Fig. 1. AWS IoT Rule Engine
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2.1 Nools: Javascript-based Rule Engine
Nools [12]% javascript 91912 Zd% RETE 7]6t
o) oEan £ AR xeAERA W T} 77 7]
5 AUl 97t Mast ekt Qo Ak <= 9l

| Fow |
compiled rules
new Rule | —— pt ru
! Session | i Wb
Assert N Hule-base
Fact » n
® 7| Matcher

00 2. Nools O OO
Fig. 2. Nools Rule Engine
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Table 1. Defining a rule (programmatically)

var Message = function (message) {
this.text = message;

b

var flow = nools.flow("Hello World", function (flow) {
flow.rule("Hello", [Message, "m", "m.text =~ /*hello
\\sworld$/"], function (facts) {
facts.m.text = facts.m.text + "
console.log(facts.m.text);
this.modify(facts.m);

goodbye";

i
s

02 000 (PsLO
Table 2. Defining a rule (DSL)
define Message {

text : ",
constructor : function(message){
this.text = message;
}
}
rule Hello {
when {
m : Message m.text =~ /"hello\\sworld$/;
}
then {
modify(m, function(){this.text += " goodbye";});
console.log(m.text);
}

0 3. FactO OO O OO
Table 3. Asserting and modifying facts

session.assert(new Message("hello"));
session.assert(new Message("hello world"));
session.assert(new Message("goodbye"));

var m = new Message("hello");
session.assert(m);

m.text = "hello goodbye";
session.modify(m);
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Table 4. Defining facts for I0E rule engine
define ThingsFact {

name : ‘thing’,

pl: “,

p2:

constructor : function(message){

this.pl = message.p1;
this.p2 = message.p2;

-
}

define WeatherFact {
name : ‘weather’,
weather_today:
temp_today: “”,

constructor : function(message){
this.weather_today = message.weather_today;
this.temp_tdaoy = message.temperature_today;

-
}

var Clock = function(){
this.name="clock;
this.date = new Date();
this.getHours = ()=> {return this.date.getHours();};
this.getMinutes= ()=> {return this.date.getMinutes();};

this.isMinute= (min) => {
return this.getMinutes() == min;

I

this.hourslsBetween = (a, b) => {
return this.date.getHours() >= a &&
this.date.getHours() <=b;
2
this.timeComp= (dat) => {
dat = new Date(dat);
return this.isHour(dat.getHours()) &&
this.isMinute(dat.getMinutes()) &&
this.isSeconds(dat.getSeconds());

AR 9 QefsfolAg Fato] AR, A|AZ
O S 74 7N AL Y B BRI )
o} Qo rol i 729 ol ul 7HI S A
A PRt a2 ol sigske FEa “Fayel st
22 ofo], ST et 22 Ty B o]

L_

IoE

383

Nools

8alo] 748 4 9k, 24 4 9 Beoj B
52 5o} gl tulols @ o AulAS A
2o S gefole] 44 gt o
ke vigtow sHe ToRt 28 ol 5
otk 54 A4S Sek WEoN SeiEe] S o
Hlo] A/ AHIAE % olAololelo] 7Rt S4S A48t
7} wARto R 12 W A Saslol I LSS 4
ofgt 2 9lor, ©) titolxof thet 44 wARR of
et S /4, 8 el e 92 41 5

_l

o] F7HA]l MulAe S&F Ygow Add 4 itk
"iFT: [
“room™: "1%,
“device™: "weather”,
“property”: “"weather_today”,
“value” ;
“operator”: =="
b
Slclock
“type”:"onTime"”,
“detail™:"2018-02-26 @7:80",
“repeat™: "None™
3,
“then": [{
"room™ 'z "3,
“device "12",
"allflightfo%F“ ] -
“bright™:"108"
"color™ L‘fg)(?:) 255,8)7,
"systemNoti™:"@",
"L.es.cl iption”:"turn light yellow"
N

00O 5.0 OD00O0O0O0O OO OO0 OO ooo
Fig. 5. Rule data generated through web interface
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Table 5. Adding rule constraints
// device constraint
rule.constraints.push([
ifElem.device,
'm'+ifElem].device,
'm'+ifElem.device+'.p'+ifElem.property+ifElem.operator+
ifElem.value+”

B

// clock’s onTime constraint
rule.constraints.push(
‘Clock'.'c'.'c.timeCom

"+new_Date(ifElem.detail)+"]);
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party service
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