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the use of intelligently connected devices and systems to
leverage data gathered by embedded sensors and 

actuators in machines and other physical
objects.
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Definition

GSM Association, 2014



a system of interrelated devices connected to a network 
and/or to one another, exchanging data without 

necessarily requiring human-to-machine interaction
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Patricia Moloney Figliola, 2020



• Environment
• Security
• Agricultural
• Military

Monitoring of weather, water quality, soil, 

air, etc

Traffic light, traffic cctv, etc

Cctv environment etc

Smart farming tools

Armament and defense systems
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Example of IoT Application



Monitoring

Control

Optimization

Autonomy

Efficien decision
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Smart Capabilities

IoT

Salazar, J., & Silvestre, S., 2017

External environment monitoring

Product function control

Predictive diagnostic, Product performance, Cost reduction

Autonomous product enhancement, Self diagnostic & repair

Real-time data for decision making
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Element

Emmanuel Bacelli, 2021

Sensors

Actuators

Cyber-physical control loops

Robotic components

IoT
Devices
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Keyur K Patel & Sunil M Patel, 2016

❖ Module for interaction with local IoT devices

❖ Module for local analysis and processing

❖ Module for interaction with remote IoT devices

❖ Module for application specific data analysis & processing

❖ User interface

IoT Functional Component
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• Physical objects (hardware) equipped with IoT modules, 

• Internet connection device, 

• Cloud data center 

(Efendi, 2018)
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(Budiyanto, 2021)
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Hardware Element

(Budiyanto, 2021)
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Hardware 

Element

(Budiyanto, 2021)
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Cloud Data (Database)

Element

MySQL Database 

(Budiyanto, 2021)



#include <OneWire.h>
#include <DallasTemperature.h>
#define ONE_WIRE_BUS 2

OneWire
oneWire(ONE_WIRE_BUS);
DallasTemperature
sensor(&oneWire);

int tdspin = A0;
int turbidpin = A1;
int datatds,dataturbid,data4 ;
float temperatur;
String datasensor;

void setup() 
{

Serial.begin(9600);
sensor.begin();

}

void loop() 
{

// AMBIL DATA TDS
datatds = analogRead(tdspin);

// AMBIL DATA TURBIDITY
dataturbid = analogRead(turbidpin);

// AMBIL DATA TEMPERATUR
//sensors.setResolution(11);

sensor.requestTemperatures(); 
temperatur =sensor.getTempCByIndex(0);

//String datasensor = String(datatds) 
+("#")+String(dataturbid)+("#")+ String(temperatur) ;

Serial.println(datasensor); 

Serial.print("TDS = "); Serial.println(datatds);
Serial.print("Turbidity = "); Serial.println(dataturbid);
Serial.print("Temperatur = "); 
Serial.println(temperatur,4);

Serial.println("-------------------------------------");
delay(10000);

}
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Software 

Element

Sketch 

(Budiyanto, 2021)
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Element

(Budiyanto, 2021)
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What to learn

Hardware : Sensors, microcontroller, server, output device 

Software : sketch, php, html, javascript, OpenLayers

Database : phpMyAdmin, MySQL

Network : Wifi, GSM

IoT
Devices#include <OneWire.h>

#include 
<DallasTemperature.h>
#define ONE_WIRE_BUS 2

OneWire
oneWire(ONE_WIRE_BUS);
DallasTemperature
sensor(&oneWire);

int tdspin = A0;
int turbidpin = A1;
int datatds,dataturbid,data4 ;
float temperatur;
String datasensor;

void setup() 
{

Serial.begin(9600);
sensor.begin();

}
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Research topics to support Indonesian smart city concept

Smart City
a city management
concept based on
Information and
Communication
Technology (ICT) so
that cities become

smarter and more

efficient in the

utilization of various

existing resources, as

well as improving

service and quality

the life of the urban

community while still

prioritizing

environmental

sustainability.

Kementerian
PUPR RI

Smart City

Smart Work

Keuangan

Pendidikan

Transportasi Umum

Pelayanan Kesehatan

Pelayanan Pemerintahan

Kualitas Lingkungan

Instrumented

Interconnected

Intelligent
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