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Modern Computers

m Concept of modern computers

» The principle of the modern computer was proposed by Alan Turing in
his seminal 1936 paper, On Computable Numbers. Turing proposed a
simple device that he called "Universal Computing machine" and that is
now known as a universal Turing machine. He proved that such a
machine is capable of computing anything that is computable by
executing instructions (program) stored on tape, allowing the machine
to be programmable. The fundamental concept of Turing's design is
the stored program, where all the instructions for computing are stored
in memory. Von Neumann acknowledged that the central concept of
the modern computer was due to this paper. Turing machines are to
this day a central object of study in theory of computation. Except for
the limitations imposed by their finite memory stores, modern
computers are said to be Turing-complete, which is to say, they have
algorithm execution capability equivalent to a universal Turing machine.

-Wikipedia

HANYANG UNIVERSITY
A




rot

S CH

1t

l2 BXEEE

Early Personal Computers
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Technology Trends

Moore’s Law: # transistors on Bell’s Law: a new computer
cost-effective chip doubles every class emerges every 10 years
18 months
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Definition of Embedded Systems

m “Any sort of device which includes a programmable computer
but itself is not intended to be a general-purpose computer”-
Marilyn Wolf

B Embedded System = Computers inside a product

Cluster and Blind Spot

Battery Heads-Up Display Detection HVAC Control Panel
Management | and Blower
N Front View
Front Radar for Camera System
Adaptive Cruise - o—
Control :
__ Interior
Engine Lighting
Cooling Fan

OQil/Fuel/Water
Pump

Internal
Combustion
Engine Hybrid
Motor Control ¢

Emergency
Brake System
Window Lift

Infotainment

Smart Rear Camera
Remote Park
Self-Parking

Seat

Control Tire Pressure Secure Gateway

Monitoring System

[ Advanced Driver Assist [l Powertrain & Chassis [} Body & Comfort |11 Driver Information & Connectivity
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Embedded Systems Overview

B Computing systems are everywhere

B Most of us think of “desktop” computers
» PC’s
» Laptops
» Mainframes
» Servers

B But there’s another type of computing system
» Far more common...

B Embedded computing systems
» Computing systems embedded within electronic devices

» Hard to define. Nearly any computing system other than a desktop
computer

» Billions of units produced yearly, versus millions of desktop units
» Perhaps 50 per household and per automobile

Slide credit Vahid/Givargis, Embedded Systems Design: A Unified Hardware/Software Introduction, 2000
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How many do we use?
B Average middle-class home has 40 to 50 embedded processors
in it
» Microwave, washer, dryer, dishwasher, TV, VCR, stereo, hair dryer, coffee
maker, remote control, humidifier, heater, toys, etc.

B Luxury cars have over 80 embedded processors

» Brakes, steering, windows, locks, ignition, dashboard displays,
transmission, mirrors, etc.

B Personal computers have over 10 embedded processors

» Graphics accelerator, mouse, keyboard, hard-drive, CD-ROM, bus
interface, network card, etc.

- Mike Schulte

HANYANG UNIVERSITY
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Types of Embedded Systems

B General Computing

» Applications similar to desktop computing, but in an embedded
package

» Video games, set-top boxes, wearable computers, ATM
B Control Systems

» Closed-loop feedback control of real-time system

» Vehicle engines, chemical processes, flight control
m Signal Processing

» Radar, sonar, video compression
B Communications & Networking

» Telephone system, internet

Slide credit P Koopman, CMU
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Processors

B Microprocessors for PCs
m Embedded processors or Microcontrollers for embedded

systems

» Often with lower clock speeds

» Integrated with memory and
» |/O devices e.g. A/D D/A PWM CAN

» Higher environmental specs

MADE
INITALY g =
f ;

d 3B jena
ay e

AM™
S 'G"‘ DR ~ 2 Q_‘
/Dutube— omyc geeR\__; S5

HANYANG UNIVERSITY

1 2
el

)3

_/’. 54055330




13 y

rot

S CH

1t

l2 BXEEE

Microcomputer System
B Microprocessor and Microcontroller

Control bus 5

[ | vy| 2
Address bus GE)

v v v 5
Data bus A
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Embedded System Software

Application Software

Embedded Operating Application Software
System
- HAL
Driver (Hardware Abstraction Layer)
Hardware

Hardware ‘

(CPU, Memory, 1/0O) | (CPU, Memory, 1/0O)

B Embedded Operating Systems: Embedded Linux, Windows CE,
VxWorks, pSOS, QNX, Nucleus, FreeRTOS, etc.

B Characteristics: Real-Time, Portability, Limited Resource, Reliability

HANYANG UNIVERSITY
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What is loT?

B The Internet of things (loT) is the network of physical devices,
vehicles, home appliances and other items embedded with
electronics, software, sensors, actuators, and network
connectivity which enables these objects to connect and
exchange data. Each thing is uniquely identifiable through its
embedded computing system but is able to inter-operate within
the existing Internet infrastructure.

r

B Experts estimate that the loT will consist of about 30 billion
objects by 2020. It is also estimated that the global market
value of loT will reach $7.1 trillion by 2020.

-Wikipedia
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Various Names

m M2M (Machine to Machine)

“Internet of Everything” (Cisco Systems)
“World Size Web"” (Bruce Schneier)
“Skynet”

M2M Application M2M Area Network

..,

Client
Application

HANYANG UNIVERSITY
A




gt st HXSsHE

17 A—

M2M World of Connected Services
The Internet of Things
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Where is 10T?
m Everywhere
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Trends

B Sensor devices are becoming widely available
B More “"Things” are being connected

B People connecting to Things

B Things connecting to Things
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Lab1: NodeMCUE 0| 2%t loT &5

NodeMCU ESP8266 development board

Version 1

3.3v LDO regulator
800mA SOT223

CP2102 USB to UART Bridge
QFN28 5x5 mm

Tantalum capacitor -
100pF 3528
A, Vit gy

Vi

PWM Tantalum capacitor

L 6iE 0205
High Side I'lEo%
ol | 9" e LEDS
PWM | High < 0603
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NodeMCU

B An open source loT platform. It includes firmware which runs
on the ESP8266 Wi-Fi SoC from Espressif Systems, and hardware
which is based on the ESP-12 module.

m ESP8266: a low-cost Wi-Fi microchip with full TCP/IP stack and
microcontroller capability produced by Shanghai-based Chinese
manufacturer, Espressif Systems.

O
Jot

=
-

r

ADCO GP1016}{ USER }-{ WAKE |
(GPIOS |

(GP1O4 |

 GP100 |{FLASH |

3.3V

HHHHHHHY
ARARAARRAR"

@M ©

GND

(GP1014] [HSCLK
[GP1012)] [HMISO]
GPI013}~{ RXD2 }-{HMOSI|
GPI015)~{ TXD2 |}~ HCS |
(GPI03 | RXDO |
GPI01 |~ TXDO |

GND

la BBl o)

[RESERVED)
(RESERVED)
(GP1010]
(GP1O9 |
(_MOSI |
(cs ]
(_MISO |
[ SCLK ]

3.3v

FLASH “

HANYANG UNIVERSITY
yF




>

Arduino

rduino Programming for NodeMCU

22 A—
sHEH x
23 HEH3
~HRIS F AL
CrwUsersWlimdisDocuments ¥ arduino| ] =l

€ sketch_jan09a | OFF0|'= 1.8.3

o EHE AKX E ST
A Ctrl+N
... Ctrl+0O
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of X
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Add ESP8266 Board
€ sketch_jan0% | OHF0lx 1.83 _ O %

B Open Board Manager T Y AN [E c8w

s = Ctrl+T

By PNRCES L
sketch_jan09a olRE = & Mz 0E
void setup() { Algld g Ctrl+Shift+M
/] put vour st AEld E2H Ctrl+Shift+L
WIiFi101 Firmware Updater
¥ A
H E: "Arduino/Genuino Uno” b HEC OjL|A..
void loop() { ZE:"COM23" 3 OF=0|= AVR EE
{/ put vour ng EC HE &7 Arduino Yun
) Z 22404 "AVRISP mkll” 3 ¢ irju!noj[?enm.rl\o uno Diecimil
rduino Duemilanove or Diecimila
HEZC 27
- -I = I Ardiina Nann

B Search ESP8266
m If ESP8266 is not installed, click More info and install the board

© =2C DL X
Etel [l ~ |EsPazes
esp8266 by ESP8266 Community ™ 2.3.0 INSTALLED ~

SE= 0 WA g

Generic ESP8266 Module, Olimex MOD-WIFI-ESP8266(-DEV), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Adafruit HUZZAH
ESP2266 (ESP-12), ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, SparkFun Thing, SweetPea ESP-210, WeMos D1, WeMos D1
mini, ESPino (ESP-12 Module), ESPino (WROOM-02 Module), WifInfo, ESPDuino, 4D Systems gend IoD Range, DigiStump Oak.

Online help

Mare info
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m Select NodeMCU 1.0 (ESP-12E Module) from Board Manager

& sketch_jan09b | OtF0lc 1.83

sketch_jan09b

void setup() {
{1 put your st

void loopl) {
{1 put vour ng

EEEL
ong 43 & M2 13
A2/ aug
NEEEEL

WiFi101 Firmware Updater

HE: "NodeMCU 1.0 (ESP-12E Module)”
CPU Frequency: "80 MHz"

Flash Size: "4M (3M SPIFFS)"

Upload Speed: "115200"

ZE: "COM23"

HC M- 97

Z2 e 0: "AVRISP mkll”
REERH Z7|

LVENE VN VIRV )

v

A
LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
Adafruit Circuit Playground
Arduino Yan Mini
Arduino Industrial 101
Linino One
Arduino Uno WiFi
ESP8266 Modules
Generic ESP8266 Module
Generic ESP8285 Module
ESPDuino (ESP-13 Module)
Adafruit HUZZAH ESP8266
ESPresso Lite 1.0
ESPresso Lite 2.0
Phoenix 1.0
Phoenix 2.0
NodeMCU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)
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B NodeMCU2} PCE microUSB #H|O|=2 O|6l|A HA

m X 22 XE A CP210x &X|2] cOM HSE =9l

StA0M ZE COM Hs MH

& TR #E|x

&= m Hm B

=R
¥ =AU
v @ EZE(COM & LPT)
8 Prolific USB-to-Serial Comm Port(COM3

/@ Silicon Labs CP210x USB to UART Bridge(COM23)

[0 ==4A
H zoie 2K
e B 2IEHO|A FEA|

el
€ sketch_jan09b | OFF 0|z 1.8.3
ot HE AHA E ESY
As =3 Ctrl+T
AFH K] 225H|
sketch_jan09b O|FE =X g MZ NE
o DL|E .
void setup() { Al HLE Ctrl +Shift+ M
Al2ld E2H Ctrl+Shift+L

S put wour =g
Serial.beaini

¥

void loop() {
foput vour mg
Serial .print]

}

WIiFi101 Firmware Updater

HL: "NodeMCU 1.0 (ESP-12E Module)”
CPU Freguency: "80 MHz"

Flash Size: "4M (3M SPIFFS)"

Upload Speed: "115200"

ZE:"COM23"

HC HHE 97|

Z2 24 H: "AVRISP mkll”
RE=2H 27|

>

>

>

>

b AEgld =
COM3

>¢ COM23
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Hello World Of| A|
m Of2jo| AES Y
void setup() {

// put your setup code here, to run once:
Serial.begin(115200);
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void loop() {
// put your main code here, to run repeatedly:
Serial.print("Hello World#n");

}

e EoE Ctri+T
AHE BT
PIRE W a 42 1Y sketch_jan09hb
void setupl) { A2l BUE Curl+ Shift+ M ,
Al21Y EE2E Ctrl+Shifts L void setunl) 1 Jhario World

£ puT ¥our s
foput vour =etlgallo Yorld

Serial . begin(1 Hello Yorld

h Hello Yorld

Hello Yorld
void loopl() { Hello World

/1 put vour Walldel o Yor Id HANYANG UNIVERSITY
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25r MA DHT22 €&
m VCC->3.3V, GND->GND, DAT->D2(GPI04)
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GND /
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DHT Sensor Library
m 2io|E2{2| OjL|X EO{A DHT22E ZM =, DHT Sensor library &

II §|-0| & sketch_jan(oh | OFFOl= 183
L | Y
oyl B AHA & =B
g=2E Ctrl+U
D2 0HE 0|&5] UE2ELC Cirl+Shift+U
FOHE HOIHE| LWE2LEA] Cirl+ Ali+S

cioje2ig) el
ZIP 2fo|s e =3},

/1 put 2H X 8H Ho[7| Ctrl+ K
serlal 2lo| E2ie] ZE#ET| 3 Arduino 2H0| 22
} g F=2t. Bridge
@ ztol=afe| ojLUA X
R Al ) EZL A ~ | | DHTZZ
DHT sensor library by Adafruit ~
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info
H&E 1,30 «~ =y
@ zto|=ae| ojUH X
Eb2! Al v | E5 A v | DHT24
DHT sensor library by Adafruit & 1.3.0 INSTALLED ~
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info

HANYANG UNIVERSITY
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m 20| 22| OjL|X EO{A Adafruit Unified Sensor2 ZAM F,
Adafruit Unified Sensor library x| £ol.

Adafruit Unified Sensor by Adafruit H7 1.0.2 INSTALLED

Required for all Adafruit Unified Sensor based libraries. A unified sensor abstraction layer used by many Adafruit sensor libraries.
Mare info

@ 2lol=ai2] LK

EF Al ~ | 2 Al | |Adafruit Unified Sensor

Adafruit LIS3DH by Adafruit

Library for the Adafruit LIS3DH Accelerometer. Designed specifically to work with the Adafruit LIS3DH Breakout, and is based on Adafruit's
Unified Sensor Library.

More info

Adafruit LSM303DLHC by Adafruit

Unified sensor driver for Adafruit’'s LSM303 Breakout (Accelerometer + Magnetometer) Unified sensor driver for Adafruit's LSM303 Breakout
(Accelerometer + Magnetometer)
More info

Adafruit TSL2561 by Adafruit

Unified sensor driver for Adafruit's TSL2561 breakouts Unified sensor driver for Adafruit's TSL2561 breakouts
More info

Adafruit Unified Sensor by Adafruit )

Required for all Adafruit Unified Sensor based libraries. A unified sensor abstraction layer used by many Adafruit sensor libraries.
Mare info

HAE 1.0.2 ~ | 23
\

A&

=2
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#include <DHT.h>

#define DHTPIN D2

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {
Serial.begin(115200);
dht.begin();

}

void loop() {
float temp=dht.readTemperature();
float humi=dht.readHumidity();
Serial.print("Temp: ");
Serial.print(temp);
Serial.print(" Humi: ");
Serial.printin(humi);
delay(1000);

31 A——

€ COM23

|

Temp: 26,80 Humi: 20.90
Temp: 26.80 Humi: 21.00
Temp: 26.80 Humi: 21.00
Temp: 26.80 Humi: 21.20
Temp: 26.80 Humi: 21.20
Temp: 26.70 Humi: 21.10
Temp: 26,70 Humi: 21.10
Temp: Z26.80 Humi: 21.20
Temp: 26.80 Humi: 21.20
Temp: 26.70 Humi: 21.20

HANYANG UNIVERSITY
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ubidots.com
Select STEM from INDUSTRIES menu

i |oT platform | Internet of Thing X +

C 0O @& ubidots.com

X XY »
e®9 U b l d 0 t s INDUSTRIES~  IOTECOSYSTEM  PLATFORM
L X X/

AGRICULTURE

BUILDING AUTOMATIONS AND CONSTRUCTION

STEM

Rapidly assemble and launch Internet of T
HEALTHCARE

HOME AUTOMATION

MANUFACTURING I

SMART CITIES

HANYANG UNIVERSITY
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Sign up or login

i8: STEM x o+ =

C (@ & ubidots.com/stem/ oo ¥ U H

00 -
(X X ) U b l d o t s ABOUT INDUSTRIES ~ 10T ECOSYSTEM PLATFORM PRICING RESOURCES »
Seoo

Build our connected futureptoday.

Thousands of makers, students, and researchers use
Ubidots STEM to test, learn, or teach loT

e 3 forever free devices

Username

® 200+ open source devige libraries and tuterials
Password

* Real-time dashboards with 30+ types of widgets (and the tools to code
your own!) B My loT project is for personal, non-commercial use.

o [f-Then triggers with Email, SMS, Telegram, Voice call, Webhooks or Slack
. - SIGN UP FOR FREE
notifications

Looking for our commercial product? Click here to start a free trial.
By signing up you agree to our Terms of Service and Privacy Policy.

HANYANG UNIVERSITY
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bidots Library

Download the UbidotsMicroESP8266 library here

https://github.com/ubidots/ubidots-mqtt-esp
Select Download ZIP

Find file Clone or download ~

Clone with HTTPS ®

Use Git or checkout with SVN using the web URL.

https://github.com/ubidots/ubidots-mgtt-

Open in Desktop

Download ZIP

#include
#include

#define [

€ ubidots_dht22_oled | OFF 0| 1.8.5

oy #y 24K & =82

| ubidats_|

ZolAnte Ctrl+R
HZC Ctrl+U
Z2OHE 0|88 HEL Ctrl+Shift+U
o=l vio|H 2| LHELHT] Cirl+Alt+S

2HX| 26 20|7] Ctrl+K

2I0| 2 22| ZEs}7) >

b =7}

#define DATTTFE DATZE

#define TOKEN

"A1E-M25EFNEPbALoZwOPenZuGGERT Sn X

2tol=22| 2ta2|..

ZIP 2to|E8{g| =7t.

Now, click on Sketch -> Include Library -> Add .ZIP Library
Select ubidots-mqtt-esp-master.zip and then “Accept” or

“Choose”

Close the Arduino IDE and open it again.

HANYANG UNIVERSITY
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Copy your Ubidots Token

My Profile

API Credentials

Docs Click to copy

Log out

HANYANG UNIVERSITY
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#include <DHT.h>
#include "UbidotsESPMQTT.h"

#define DHTPIN D2

#define DHTTYPE DHT22

#define TOKEN “xxxxxxxxxxxxxx" // Put here your Ubidots TOKEN
#define WIFI_SSID “xxxxxxxx"

#define WIFI_PASS “xxxxxxxx"

DHT dht(DHTPIN, DHTTYPE);
Ubidots client(TOKEN);

void callback(char* topic, byte* payload, unsigned int length) {
}
void setup() {
Serial.begin(115200);
dht.begin();
delay(10);
client.wifiConnection(WIFI_SSID, WIFI_PASS);
client.begin(callback);

HANYANG UNIVERSITY
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void loop() {

float temp=dht.readTemperature();

float humi=dht.readHumidity();

if(!client.connected()){
client.reconnect();

}

client.add("Temperature", temp);

client.add("Humidity", humi);

client.ubidotsPublish("Nodemcu");

Serial.print("Temp: ");
Serial.print(temp);
Serial.print(" Humi: ");
Serial.printin(humi);

delay(1000*10);
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Devices

B Wait for the device to appear
B Double click the device

ses Ubidols Devices -

Devices e

Filter by: All organigations o

Devices
D NAM LAST ACTIVITY CREATED AT
nodemcu a few seconds ago 2020-03-11 10:53:22 +09:00
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nodemcu
Description
. 1+ [+
API Label @
d

nodemcu 26.20 23.20
iD @ humidity temperature
5e686cd34763e721d053c¢13b Last activity Last activiy:
. a few seconds ago a few seconds ago

ags
Add new tag

Last activity

a few seconds agoe

HANYANG UNIVERSITY
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B Click brush

o Mar 11 2020 13:45 - Mar 11 2020
R
13:46 O Raw
25.90
humidity
276
Description
27.3 -
27 =
API Label
humidity 26.7
26.4 -
ID
S5eb86cd44763e721d053¢1 3¢ 26.1-
Allowed range 25.8-
From: 10: 25.54 i
13:45:06 13:45:30

Unit $_ —

HANYANG UNIVERSITY
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B Click desired color and click €

Mar 11 2020 13:45- 1

AN A,

25.70
humidity

Description

API Label

humidity

iD
5e686cd44763e721d053¢1 3¢ N R R I EOR

Allowed range

HANYANG UNIVERSITY
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nodemcu

Description

API Label @

nodermncu

iD O
Seb86cd34763e721d053¢13b

Tags
Add new tag

Last activity

a few seconds ago

o

27.10

humidity

Last activity:

a few seconds ago

o

22.50

temperature

Last activity:
a few seconds ago

42 A—
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B Select Dashboards from Data menu and click “Add new Widget".

< @

LY X/
= New Dashboard @ Mar10202013:48-Now >~ .~ & M

cos UbidOtS Devices ~
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B Select Line chart

Add new widget

Devices Table

N

Gauge

lake

Histogram

S

Indicator

Double Axis

/>

HTML Canvas

(a)

Image

4

Line chart

HANYANG UNIVERSITY
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m Add Variables Sz gles
< BACK
Data A
4+ Add variables

Appearance ~
Name Chart
Decimal points Auto
Show legend »
Date format Mar 112020 14:02 (9
Display X-Axis data zoom ‘
X-Axis label None

HANYANG UNIVERSITY
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B Click nodemcu

Widget Creation

Select Variables

Q Search device Name @

-@- nodemcu 2 Variables

46 am——
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B Click humidity & temperature
m Click check mark

Widget Creation

Select Variables

Q Search device Name (@

-:@Z- nodemcu 2 Variables

° humidity
° temperature

ala &

AANTANG UNTVERSITY
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eroistu xS sHE

B Click check mark Double Axis

< BACK
Data ~
@ nhumidity (nodemcu) v
@ temperature (nodemcu) v
4+ Add Variables
Appearance ~
Name Double Axis
Decimal points Auto
Show legend »
Date format Mar 112020 13:50 (@
&

HANYANG UNIVERSITY
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Devices ~ Users ~

#§ Oct 222019 14:36-Oct 232019 14:36 ~

Chart Thermometer widget Values Table
midit mperature (stm32f DATE HUMIDITY LAST TEMPERATURE LAST
o VALUE VALUE
0/23/2019 14:35
24‘70 0/23/2019 14:35
i e Last Updated: 10/23/2019 14:36
© humidity (stm32f407) 52.70 0/23/2019 14:35
® temperature (stm32f407) 25.10
0/23/2019 14:35
4 0/23/2019 14:35
Gauge widget 0/23/2010 14:34
0/23/2019 14:34
0/23/2019 14:34
0/23/2019 14:33
51.90
0 100 4
4 o 4

HANYANG UNIVERSITY
yF




gt st HXSsHE

Smartphone App

SKT 2:38 ¥ BN Z .l 70% @ SKT 2:39 d W5 RN Z . 70% 8
& ubidots aQ ¢ <  New Dashboard

20 . :

200 Ubidots Explorer 7| Chart

L X X J UBIDOTS +5 hsumidily (stm32f407) - temperature (stm32f407)

3.50
41% 5% 0|4
2|7 374 oe=2cs gH3M ol O 2000

45.00

Oct 23 2019 14:35
humidity (stm32f407) 51.70

® temperature (stm32f407) 24.70

205 )
Ubidots GPS Tracker M5
000 UBIDOTS i 30.00
Y X4 ‘
4.6% 1% 0|4 I . :
2% 2271 chezs 23K 014 © S I T it .
23.70 1 !
_ _ Oct 23 2019 Oct 23 2019 Oct 23 2019 Oct 23 20190ct 23 2019
s 14:00 1410 14:20 14:30 14:39
sesubidols  :3:iubidots ° o
. po ot tesynin R R 4 __J
o e - T g
O : : e® 9
s "o Thermometer widget
n [ permwas B noom ] &
| - B e ] a ETETE I
0 28 ZT2IUL Ubidots S2ALE0| i M5fe| YIXIE Lof H A = bes
A& UL Dashboards .
1l @) < I @) <
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0.96inch OLED Display @& (12C serial communication)
m VCC->3.3V, GND->GND, SCL->D5, SDA->D3

- e w
- - A Z
. .
o A L
8 pPpoqe

GPIO16(— USER WAKE

 GPIOS |
[ GP104 |
[ GP100 [—{FLASH |
(GP102 | TXD1 |

3.3V

ADCO

RESERVED

©

sy AN

HHHHHHUY
ARRAAARRRARR"®

GND
GP1014) [HSCLK |
GP1013}{ RXD2 }-{HMOSI) = vcowsason 2
GPIO15}{ TXD2 }~{ HCS | ;

oot | {750 ] - Temp. 26.7
(GP101 | TXDO | | Humi: 17.6

GND

3.3V

e
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ESP8266 Oled Display Library
m 2to|E2{2| OjL|X BO{A oledZ2 HM =, ESP8266 & Oled
Display library AX| Q. [escimm iz

Ohg gE A & SEF

H=2E Ctrl+10

D& Ol&8 B2E Ctrl+Shift+U
ZORE HOIHE| WELE?| Cidsalt+s

giolEee] ..
ZIP 2ho| = 22| 7.,

/4 put =A% BH 207 Ctrl +K
serial g0 =a] TaET] ¥ Arduina 2H0|EH 22
} Opg =2 Bridge
@ eto|= a2l juA X
ER Al v EE A o oled|
ESP8266 and ESP32 Oled Driver for SSD1306 display by Daniel Eichhorn, Fabrice Weinberg B 3.2.7 INSTALLED ~

A 12C display driver for SSD1306 oled displays connected to an ESP8266 or ESP32 A 12C display driver for 5501306 oled displays connected
to an ESPE266 or ESF32
More info

& 2to|=22{2| ojLA X

EF Al v EEL A ~ | oled

ESP8266 Oled Driver for 5SD1306 display by Daniel Eichhorn, Fabrice Weinberg
A I2C display driver for SSD1306 oled displays connected to an ESP8266 or ESP32 A 12C display driver for SSD1306 oled displays connected

to an ESPB266 or ESP32
More info

HA 327 ~ | 23
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Oled Display Test
u ol.EH_ql IcE 9l OIE=| AZ C 'c'; “"'Z'!

=
#include "SSD1306.h"
SSD1306 display(0x3c, D3, D5);

ok

Lol

void setup() {
display.init();
display.flipScreenVertically();
}
void drawFontFaceDemo() {
display.setTextAlignment(TEXT_ALIGN_LEFT);
display.setFont(ArialMT_Plain_10);
display.drawString(0, O, "Hello world");
display.setFont(ArialMT_Plain_16);
display.drawString(0, 10, "Hello world");
display.setFont(ArialMT_Plain_24);
display.drawString(0, 26, "Hello world");
}
void loop() {
display.clear();
drawFontFaceDemo();
display.display();
}

HANYANG UNIVERSITY
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=25k Zf Display(1)
m OlEfe ZES ¢E, 2t 5 4¥ =l

#include <DHT.h>
#include "UbidotsESPMQTT.h"

#define DHTPIN D2

#define DHTTYPE DHT22

#define TOKEN “xxxxxxxxxxxxxxxxx" // Put here your Ubidots TOKEN
#define WIFI_SSID "xxxxxxxxx"

#define WIFI_PASS "“xxxxxxxx"

#include "SSD1306.h"

DHT dht(DHTPIN, DHTTYPE);
Ubidots client(TOKEN);
SSD1306 display(0x3c, D3, D5);
void callback(char* topic, byte* payload, unsigned int length) {
}
void setup() {
Serial.begin(115200);
dht.begin();
delay(10);
client.wifiConnection(WIFI_SSID, WIFI_PASS);
client.begin(callback);
display.init();
display.flipScreenVertically();

HANYANG UNIVERSITY
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void loop() {

float temp=dht.readTemperature();

float humi=dht.readHumidity();

if('client.connected()){
client.reconnect();

}

client.add("Temperature”, temp);

client.add("Humidity", humi);

client.ubidotsPublish("Nodemcu");

Serial.print("Temp: ");
Serial.print(temp);
Serial.print(" Humi: ");
Serial.printin(humi);

char string[10];

display.clear();
display.setTextAlignment(TEXT_ALIGN_LEFT);
display.setFont(ArialMT_Plain_24);
dtostrf(temp, 4,1, string);

String body="Temp: ";

body += string;
display.drawString(0, 12, body);
dtostrf(humi, 4,1, string);
body="Humi: ";

body += string;
display.drawString(0, 40, body);
display.display();

delay(1000*10);
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loT Protocols

e
Internet Of Thi
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Communication Protocol

m In telecommunication, a communication protocol is a system of
rules that allow two or more entities of a communications
system to transmit information via any kind of variation of a
physical quantity. The protocol defines the rules syntax,
semantics and synchronization of communication and possible
error recovery methods. Protocols may be implemented by
hardware, software, or a combination of both.[1]

B Communicating systems use well-defined formats (protocol) for
exchanging various messages.

-Wikipedia
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OSI Model (Open Systems Interconnection Model)
OSI 7 Layer Model TCP/IP Protocol

Application

7 Layer

Application Layer

6 Layer Preser tati

5 Layer

4 Layer Transport Layer Transport

L icvp JARP_J RARP 1P

2 Layer DataLink Layer
Network Interface
1 Layer Physical Layer

Data encapsulation & de-encapsulation

ll lW
:‘.I‘.‘:.'.'.':.'.'.'.'.'.'.'.:'.'.:::'.'.1:'.|Lsnluﬁl pa [ JH ; |
'_:I‘_:‘_'_'_'_'_'_'_'_'_'_:‘_‘_:‘_‘_‘:ILsulLs~!L7H| pata l:::::'_:'_l'_;:=[ ; |
[ s 2 50 ) Y []{ ; |
EI s [ 7 1 Y A et N
[
_
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loT Protocol Stack

59 AE—

loT Stack Web Stack
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Standardization
m HTTP
» |ETF standard (RFC 2616 is HTTP/1.1)
m CoAP
» |ETF standard (RFC 7252)
m MQTT
» OASIS standard (v3.1.1)
m AMQP
» OASIS and ISO 19464 standard (1.0)

HANYANG UNIVERSITY
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Architecture: HTTP & CoAP

B Client/Server

» request/response
— HTTP : synchronous
— CoAP : (also) asynchronous

m HTTP is ASCII based
B CoAP is binary based

Server

HANYANG UNIVERSITY
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Architecture: MQTT

B Broker and connected Clients
» broker receives subscriptions from clients on topics
» broker receives messages and forward them
» clients subscribe/publish on topics

m Brokers bridge configuration

O
Jot

=
-

r
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Architecture: AMQP(1.0)
m Multiplexing frames on sessions and links

1t

12 HxpEee

container connection container
node session node

link

Topic Exchange

[ N
routing key = routing key = il routing key = T
S<1

Messages:
usa.new usa.weather||eu rope.news|

routing key =
europe.weatheJ

Exchange:

Bindings:

binding key = binding key =

#.weather europe.#

HANYANG UNIVERSITY
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loT Communication Patterns

B

Telemetry

Information flows
from device to other
systems for
conveying status
changes in the device

Inquiries

Requests from
devices looking to
gather required
information or asking
to initiate activities

1%

Commands

Commands from
other systems to a
device or a group of
devices to perform
specific activities

1

Notifications

Information flows from
other systems to a
device (-group) for
conveying status
changes in the world

HANYANG UNIVERSITY
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Telemetry: HTTP

e

Device
(server)

HTTP GET /<resource>

(long)

HTTP 200 OK (<resource>) polling

Device
(client)

HTTP PUT /<resource> (group_id, device_id, value)

HTTP 200 OK

HANYANG UNIVERSITY
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Telemetry: MQTT

O
Jot

=
-

]

PUBLISH /STEL/group_id/device_id/<resource>

acknowledgement (based on QoS)

PUBLISH /STEL/group_id/device_id/<resource>

acknowledgement (based on QoS)

PUBLISH /STEL/group_id/device_id/<resource>

acknowledgement (based on QoS)
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Device
(client)

HTTP GET /<info>

HTTP 200 OK (<info>)

HANYANG UNIVERSITY
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Inquiry: MQTT

)

SUBSCRIBE /SINQ/group_id/device_id/req_id

PUBLISH /SINQ/<info>

acknowledgement (based on QoS)

f inside publish ihquiry payload from device

PUBLISH /SINQ/:kgroup_id/device_id/req_id }

L €

acknowledgement (based on QoS)

HANYANG UNIVERSITY
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loT Protocol Conclusion

protocol choice depends on scenario
B some protocols have more features than other
B a complex system can use more protocols

AMQP
ciouo
i 2

AMQP - HTTP

(RESTful)

MQTT/MQTT-SN 1 AMQP

. HTTPREST
Sensor Network P | , .
Tablet

Gateway
MQTT - AMQP
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Lab2: MQTT Protocol

N
o g 2
0]
Transportation
& Logistics Logistics

Medical & Survelliance
Healthcare
[
Industrial
& Energy I I l I
g
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MQTT Protocol
B Publish/Subscribe Model

Publisher
(Source)

Subscriber
(Sink)

sub(topic)

pub(topic, data)

pub(topic, data)

Figure 1: The publish/subscribe communication model

HANYANG UNIVERSITY
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MQTT Protocol AFE 0f

72 y

Subscribed to
"temperature™ topic

: PC/Laptop

Published data (28°C)

Temperature Sensor onh "temperature" topic

MQTT

> Broker
Publish topic name = "temperature" .
temperature data (e.g. 28°C) fnessage = 2socp . Subscribed to
to "temperature” topic temperature tOIc

Published data (28°C)
on "temperature” topic

Mobile
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MQTT: Quality of Service

{5‘2”,\}.5{%%‘2‘25 MQTT : Quality of Service

¥ 4 CONFERENCE

1t

l2 BXEEE

QoS 0 : At most once (fire and forget)

e
PUBLISH [GoS=0]
PUBLSH

I Delate message | “

QoS 1 : At least once

l Store mussage I Stars message

PUBLISH [QnS = 2)

QoS 2 : Exactly once

ﬁﬂ: 1l

PUBLISH (005 = 1]

Stare message

Store message P

PUBLSH

PUSREC

PUBREL
I Delete message
PUBACK
I Delete messags

| FUBCOMP
| Delete message
I Culete muessage
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1. PC and MQTT Broker
2. Smartphone, PC and MQTT Broker
3. NodeMCU, Smartphone, PC and MQTT Broker

MQTT Broker

Publish/subscrib
Publish/subscribe | | ublish/subscribe
Publish/subscribe

A 4

PC Smartphone NodeMCU
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Windows MQTT Client
Bm Open MQTTBox and Create MQTT Client

MQTTBox Edit Help

= Menu MQTT CLIENTS Create MQTT Client ¥
No MQTT clients added. Click Create MQTT Client to add new MQTT client

B Host: mqgtt.eclipse.org ....c.m

pc 5a632caz-c488-43cT7-9412-304641408365 =
L]
B Protocol: mqtt/tcp
Protocol Host
[ ] -
° mqtt / icp v mgtt.eclipse.org
m MQTT Client Name: pc
Username Password
m Click SAVE
Recennect Period (milliseconds) Connect Timeout (milliseconds)
1000 30000
Will - Topic Will - QoS

0 - Almost Once

HANYANG UNIVERSITY
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m Topic to subscribe 0 &= (0|:nodemcu) ¥ click Subscribe HHE

B | MQTTBox
MQTTBox Edit Help

pc - mgtt://mgtt.eclipse.org

= Menu + ® Add publisher

Topic to publish

Qos

0 - Almost Once

Retain

Payload Type

Strings / JSON / XML / Characters

e.g: {'hello'"world'}

Payload

x|

Add subscriber

Topic to subscribe

nodemcu

Qos

0 - Almost Once

&

HANYANG UNIVERSITY
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Abgh BE BH4E0| S Topic
2 & A

=
188 8% 58 & AUL8E,

Topic2 “nodemcuXXXX”(XXXX= XjAlo] M
4IfEI)EE oL, Xpal o] 7ot Toplc%
AE5HH CHE ALEL TopicOl SFE|X| S
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m Topic to publish(01|' nodemcu)@} Payload(0ll: led)0l| !

Publish HES F+2H subscriberdl topict H|A|X| 7} '—fEE AS

2ol

~
oo

-IOF

B | MQTTBox
MQTTBox Edit Help

PC - ws://iot.eclipse.org:8e/ws

= Menu + ® Add publisher

Topic to publish

nodemcu

QoS

0 - Almost Once

Retain

Payload Type

Strings / JSON / XML / Characters
e.g: {'hello''world"}
Payload

led

led
topic:nodemcu, qos:0, retain:false
i -

Add subscriber e

led

gos : 0, retain : false, emd : publish, dup : fals
g, topic - nodemcu, messageld :  length : 12,
Raw payload : 108101100

HANYANG UNIVERSITY
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0l mqtt client app 2%l
O{0 M mqtt 2 ZAsl0] QAL

BN T al 69%E 2 10:32

& maqtt client 4
MQTT Client
MO \cbneurons
cLENT [
42+ (60 2)- 17
EIN SR B RN e e e

MQTT HESIE
DL E26t0 TASKERC E &2 =&l §tL|C}.
| A7 }
MyMQTT

instant:solutions

[+

4.4 (395 2)+ 19t

MyMQTT2 QtERZO0|=0) CH ek ZHEkah HIAIX] F 22 o
Eg| & (MQTT) S2t0|HEQ LI

gy

ic]

-l
OI-IfE

Al
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MQTT Client:
B Add Broker

r

Add Broker

SKT &(d.. 2N Tl 68%E 2% 10:33 SKT

Brokers

Long press, to edit.

: <  Add Broker

Enabled

Nick Name
iot

Enable SSL
Use SSL for connection

Use Websockets
Use Websockets for connection

Use MQTT v3.1

Enable/Disable this option if you are facing
frequent reconnects

Host
iot.eclipse.org

Port
1883

Username

Password

Username

Password

Keep-Alive Interval (seconds)
Keep Alive Interval in seconds

Client ID

Clean Session

CA crt file path

Client Certificate

Client Key file

Cliient .p12 file

Choose a client p12 file having client.crt and client.key.
If this is chosen, the client key and client crt chosen
above will be ignored.

Client Key Password

HANYANG UNIVERSITY
A



SHOITH St MAIB S 81

MQTT Client: Add Topics
m M= F7IFl Brokerg =2{A| Subscribed topics® nodemcu Y=

KN Tl 47% 8 2% 2:58

SKTd G ... RN T al47%E 2F 2:59

< lot - subscribed topics

Long press to edit.

Connected to tcp://iot.eclipse.org:1883

4-lot nodemcu

iot.eclipse.or
P 9 No Message Received

° nodemcu| Q0s 0 v

HANYANG UNIVERSITY
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lientdf| M Topic= Publish ¥ A0IEE

i MQTTBox
MQTTBox Edit Help

= Menu - ® Add publisher

PC - ws: t.eclipse.org:se/ws

. . x
Topic to publish

nodemcu

Qos

0 - Almost Once v

Retain

Payload Type

Strings / JSON / XML / Characters v
e g: {'hello’'world'}
Payload

led

Publish

led

topic:nodemcu, qos:0, retain:false
a5 »

led

L ¢mmimenndamen smesn ratain-falen

Add subscriber ke

led

qos - 0, retain - false, emd : publish, dup : fals
e, topic - nodemcu, messageld - . length © 12
Raw payload : 108101100

led

gos : 0, retain : false, emd : publish, dup : fals
e, topic : nodemcu, messageld -, length : 12
Raw payload : 108101100

Client0| A subscribed

SKT & Gd

BN T ol 47% 8 2F 3:00

<  lot - subscribed topics

Connected to tcp:/fiot.eclipse.org:1883

nodemcu

led

2018-01-10 14:59:53.453

0

Qos 0 M

HANYANG UNIVERSITY
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|

BN T al 90% W 2H 9:01 BN T al 90% W 2H 9:01

iot - subscribed topics nodemcu - Received messages

Connected to tcp://iot:eclipse.org:1883

2018-03~10 09:01:45.731

led

nodemcu
nodemcu
- g Not Retained 2018-03-10 09:01:45.731

led

nodemcu
Not Retained 2018-03-10 09:01:44.855

led

nodemcu
Not Retained 2018-03-10 09:01:43.239

nodemcu Qo0s 0 -

HANYANG UNIVERSITY
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MQTT Client

B Publish button
publish

2{ M publish topicll messageE L £
, PC ClientOj|A{ =}QI,

BN T al 47% & 2F 3:00

SKTd W .. BN Tl 43%E 2% 3:24

< lot - subscribed topics

€< lot - published topics

Connected 19 tcp://iot.eclipse.org:1883
2018-01-10 14:59:53.453

nodemcu

led

nodemcu Qos 0 -

led J Retained

Qos 0 ~ PUBLISH

HANYANG UNIVERSITY
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SKT BN T al 69%E 2F 2:36

<r—W Dashboard

- 0 Feceived Messages

No notifications found...
£ Add a new topic!

L]
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BN Tl 56%m 2LF 5:54
iot.eclipse.org
1883

Dashboard

0 notifications

Subscribe
1 subscriptions

b

Publish

Stored Messages
0 stored messages

=N
—
/

Settings

SKT

) Settings

iot.eclipse.org

BN Tl 69%m 2= 2:36
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Ba T al69%E 25 2:37 SKT B8 T oal 69%E 25937

(T Subscribe (If_7 Publish M

nodemcu

nodemcu test|
2019.2.17. 2% 2:37:12

Count

Publish

ANYANG UNIVERSITY




ShorC st FAHE S

MyMQTT: Dashboard

SKT

(F Dashboard

—- 1 Received Messages

test
nodemcu

BN T al69%E 2F 2:38
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MQTTool

S5/ mqtt.eclipse.org

Port: EEIEE Clean Session: .

S dlcAl MQTTool-1880396483

S[e5il matt.eclipse.org @
Port: Clean Session: .
(®EdleAN MQTTool-1880396483

Leave blank for unauthenticated access

Leave blank for unauthenticated access
Username:

Password:
Connect  Save Password

Disconnect Save Password C)
Status: Disconnected Disconnect_Requested

Status: Connected to matt.eclipse.org:1883

((°)) Connect \l, Subscribe 'T\ Publish /\/Stats

((0)) Connect \L Subscribe F Publish __:\i Stats Q About
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iphone or ipad

MQTTool

AGlseRll nodemcu

Message: sl

aos: ([ 1] :

Unsubscribe Clear

QOs:

Retain:

Status: Subscribed to: nodemcu

Publish nodemcu
led
Status: Publish succeeded (messageit 2)
nodemcu
led
((0)) Connect \J, Subscribe /I\ Publish A Stats About
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MQTT Client Library
m 20| 22| OjL| X EO{A pubsubclient2 & £, PubSubClient
|ibl‘al‘y *E-lxl §|I'|o_|. & sketch_jan09h | OFF0l 183

Oa {3 293 & =%

g=cE Crl+U

o | 3 2C H

___Q_EHEH; Ol &3l 2L Cirl+Shift+U BojEaE Bl
FOgE ol E LELE?] Cird«Al+S

ZIP cho|s 22| =31,

{4 put LMK BE H0l7| Ctrl= K
serlal ENICE Rt 5 Arduino 2HO|E 2
4 g =3 Bridge
@ etol=ae| ofuA X
EF Al w | EE A v | |pubsubclient

MFUthings by Wathanyu Phromma
This is the library that be used in www.mfuthings.com which belongs to Mae Fah Luang University this library has dependencies that are
PubSubClient and ESP8266WIiFi so make sure you installed these libraries also make sure the ArduinolDE version is 1.6.8 or greater

Maore info

PubSubClient by Nick O'Leary

A client library for MQTT messaging. MQTT is a lightweight messaging protocol ideal for small devices. This library allows you to send and
receive MQTT messages. It supports the latest MQTT 3.1.1 protocol and can be configured to use the older MQTT 3.1 if needed. It supports all
Arduino Ethernet Client compatible hardware, including the Intel Galileo/Edison, ESP8266 and TI CC3000.

Maore info

HHA 280 ~ | &7

PubSubClient by Nick O'Leary H& 2.6.0 INSTALLED

A client library for MQTT messaging. MQTT is a lightweight messaging protocol ideal for small devices. This library allows you to send and
receive MQTT messages. It supports the latest MQTT 3.1.1 protocol and can be configured to use the older MQTT 3.1 if needed. It supports all
Arduino Ethernet Client compatible hardware, including the Intel Galileo/Edison, ESP8266 and TI CC2000.

Maore info

HANYANG UNIVERSITY
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Nodemcu MQTT Client(1)

m O] IES 9, Y2E T AY Hol

#include <ESP8266WiFi.h>

Jot

ful FX}

O
Jot

=
-

Topic: nodemcu

Message: led
7t =4l ot

92 y

#include <PubSubClient.h> C 7 o}
#include <string.h> Fled 7t E2
#include <stdio.h>

const char* ssid = "iptime_ccrs515"; _Jlﬁgl O| rél_g_‘c'él- _Jlg %I\%

const char* password = "";
char* clientlID = "nodeMCUxxxx";
char* topic = "nodemcuxxxx";
char* server = "iot.eclipse.org"; /* MQTT broker address */
char message_buff[100];

WiFiClient wifiClient;

void callback(char* topic, byte* payload, unsigned int length);
PubSubClient client(server, 1883, callback, wifiClient);

void setup() {
Serial.begin(115200);
delay(10);
pinMode(DO, OUTPUT);
digitalWrite(DO, LOW);
Serial.printin();
Serial.printin("Connecting to ");
Serial.printIn(ssid);
WiFi.begin(ssid, password);

HANYANG UNIVERSITY
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Nodemcu MQTT Client(2)

while (WiFi.status() '= WL_CONNECTED) {
delay(500);
Serial.printin(".");

}

Serial.printIn("WiFi Connected");

Serial.printin(WiFi.locallP());

Serial.printin(clientID);

if (client.connect(clientID")){
client.publish("nodemcu”, clientID);
client.subscribe(topic);

}

}
void loop() {

client.loop();

}

void callback(char* topic, byte* payload, unsigned int length) {
inti=0;
Serial.printIn("Message arrived: topic: " + String(topic));
Serial.printIn("Length: "+ String(length,DEC));

HANYANG UNIVERSITY
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Nodemcu MQTT Client(3)
for(i=0; i<length; i++){
message_buff[i] = payload][i];
}
message_buff[i]= "WO0';
String msgString = String(message_buff);
Serial.printIn("Payload: "+ msgString);
int state = digitalRead(DO);
if (msgString == "led"){
digitalWrite(DO, !state);
if(state){
Serial.printIn("Switching LED On");
}
elsef{
Serial.printIn("Switching LED Off");
}
}
}

HANYANG UNIVERSITY




ClientOf| M publish & U{OFC} led 7} 7{X]
A2|g RLE oA =4 E[= HA[X]

SKT & BN T a4l 80% W 2% 1:39

& Local - received messages

>

X|= S EnpA

opAEe| 71461 1,000

[
]2

Connecting to
iptime_limdi

WiFi Connected
192.168.0.13

Lenath: 3
Payload: led
switching LED Off

Lenath: 3
Payload: led
Switching LED On

Message arrived: ftopic:

Messaae arrived: topic:

nodemcu

nodemncu

~ nodemcu 2019-03-03 09:57:35.9

nodeMCU1111

Qos 0 v

SUBSCRIBE
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Raspberry Pl Local MQTT Broker

m ct=H|2] m}O| 2 local MQTT brokerE 298¢ A< broker &4
iot.eclipse.org CH4! 2t =H|2|I}0]|2] local ip F4:(166.104.242.120)
£ Y8l st A= LI, o|uff, PCE client, 20EEE
client, Nodemcu £ client Z21849| broker TAE B 5 tHHZA5|0f

o}
| = PY

r
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B | MQTTBox
MQTTBox Edit Help

= Menu 4 MQTT CLIENT SETTINGS

Reconnect Period (milliseconds)

1000

Will - Topic

Will - Topic

Connect Timeout (milliseconds)

30000

Will - Qos

0 - Almost Once

MQTT Client Name MQTT Client Id

pc2 0149d77a-f8ed-4dcf-aea7-a0713ecdb325 -
Protocol Host

maqtt / tcp 166.104.242 120
Username Password

Username Password

HANYANG UNIVERSITY
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EZ0| Blynk ¥ AX|

EEZO| W AEOO|AM Blynk & BMBIA AX|

% A E-mail TA7F HQotd A S PCH A E-mail2
O O'IOl: OI- SKITD @@ ... BN Tl 24%8 2% 528

& blynk \J
Blynk - Arduino, ESP8266, RPi

a Blynk Inc.
4.6+ (3869 &)+ 108t &

[
ST
e e
-

20 ADIE 02 H|0f O 0|1z, ESP8266, 24X H]2]
o] 5!

o) .

oley o

o}
o

m 20
m /e
E
=

Blynk Homescreen Button One

blynk
hoM: ssoctane
M
HES AI23510] Blynk S8 Z21# S 0]

C o)

AU Blynk myPlant
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SKT &®@ ..

LogIn | Create New Account

Reset Password

New Project

My pps

gLy
Community
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< Create New Project

NodeMCU %5

Auth Token was sent to:
limdj@hanyang.ac.kr

You can also find it in ©) Project Settings
OK

Don't show again

HANYANG UNIVERSITY
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Button

Slider
Vertical Slider
Timer
Joystick

< zeRGBa

StepH

Step V
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Digital

Virtual
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Wait for the device to be online

104 A—
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Open Arduino IDE
m cHo| 22| OfL] X oM :

& sketch_jan12a | OFF0| 1.8.5
. A xl oY EHE [AAK g cew
B Iyn k I | b ra ry = shol/zimtel Ctrl+R
R gzc Crl+U
sketch_j Z2J20E 0|88 YEE Ctrl+Shift+U
void sot  TTRE HOILR] LU Ctrl+AltsS

/1 put AFX| ZG H0|7| Ctrl+K
N EE RSV N A
} T}l &3} - goj=aiel #al.
& cto|EE| OfL|H
EFE Al v EIZoa| v Blynk

Blynk by Volodymyr Shymanskyy
Build a smartphone app for your project in minutes! It supports WiFi, BLE, Bluetooth, Ethernet, GSM, USB, Serial. Works with many boards like

ESP&266, ESP32, Arduino UNO, Nano, Due, Mega, Zero, MKR100, Yun, Raspberry Pi, Particle, Energia, ARM mbed, Intel Edison/Galilec/Joule, BBC
micro:bit, DFRobot, RedBearLab, Microduino, LinkIt ONE ...
More info

H&E 050 ~ || &3

@ 2to|= 22| ojuH

Ete) (A

w | SR A ~ | Blvnk

Blynk by Volodymyr Shymanskyy H 0.5.0 INSTALLED
Build a smartphone app for your project in minutes! It supports WiFi, BLE, Bluetooth, Ethernet, GSM, USB, Senal. Works with many boards like

ESP8266, ESP32, Arduino UNO, Nano, Due, Mega, Zero, MKR100, Yun, Raspberry Pi, Particle, Energia, ARM mbed, Intel Edison/Galileo/loule, BBC
micro:bit, DFRobot, RedBearLab, Microduino, LinkIt ONE ...
More info

HANYANG UNIVERSITY
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2018-01-10 (7)) 2% 5116

Blynk <dispatcher@blynk.io>

Auth Token for led project and device led

gh= A limdj@hanyang.ackr

Ruth Token : ©3e388a208bb4fl179db4ffdes7lacs5f
Happy Blynking!
Getting Started Guide -> https://www.blynk.cc/getting-started

Documentation -»> http://docs.blynk.cc/
Sketch generator -> https://examples.blynk.cc/

4

¥

ol

= -
= _';ﬁ OneNote
< _EI =&~

0l

P

pxl e u=
dej= BAl -

Ef 1

’3} Jok->/
e DIEE-
I_'_l h{_E_'H'

H %l =]

Latest Blynk library -»> https://github.com/blynkkk/blynk-library/releases/download/v0.4.10/Blynk Release v0.4.10.zip

Latest Blynk server -> https://github.com/blynkkk/blynk-server/releases/download/v0.29.1/server-0.29.1_jar

https://www.blynk.cc
twitter.com/blynk app
www . facebook.com/blynkapp

HANYANG UNIVERSITY
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B Open in Chrome and copy/paste Arduino code
B Change auth[]="XXX" and ssid[]="XXX" in the code

_/ B Blynk Example Browser x .“\ e -
&« & [ a OIS | hitps://examples.blynk.cc/?board =NodeMCU&shield=ESP8266%20WiFi&example=GettingStarted%2FBlynkBlink&auth=63e388a208bb4f179db4ff4e671ac55f B

& Chromeo| 7|2 B2teX2 MEEof UX gauch EEEETETtEg-t}

Please give us
!ktikk*ikk*ik**ik***I(*ir*k***I(k**k***k***k***k***t***k**ik**ik* a Github starl
Download latest Blynk library here: r Star 1259
https: //github.com/blynkkk/blynk-library/releases/latest

Blynk is a platform with 10S and Android apps to control
Arduino, Raspberry Pi and the likes over the Internet.

Connection: You can easily build graphic interfaces for all your
ESP8266 WIFI projects by simply dragging and dropping widgets.
Full list of supported hardware is here Downloads, docs, tutorials: http-//www blynk cc
Sketch generator: http: //examples.blynk.cc
. Blynk community: http: //community.blynk.cc
Auth Token (optional): Follow us- http-//www_ fb_com/blynkapp
63e388a208bb4f179db4ff4e67 1ac55f http-//twitter .com/blynk_app

Blynk library is licensed under MIT license
Example: This example code is in public domain.

Blynk Blink v
KRR R AR AR A AR AR AR A A AR AR RN AR A RN ARNAAAIAA A ARSI AR KRR RR A A AR AN AN

You'll need:
- Blynk App (download from AppStore or Google Play)
- NodeMCU board
- Decide how to connect to Blynk
(USB, Ethernmet, Wi-Fi, Bluetooth, __..)

There is a bunch of great example sketches included to show you how to get
started. Think of them as LEGO bricks and combine them as you wish_

For example, take the Ethernet Shield sketch and combine it with the
Servo example, or choose a USB sketch and add a code from SendData

example.
KERKERERERERRRERRRIRR R EREK /

/* Comment this out to disable prints and save space */
#define BLYNK_PRINT Serial

#include <ESP8266WLFi.h> WARNING!

#include <BlynkSimpleEsp8266_h> Some sketches
may contain errors.

// You should get Auth Token in the Blynk App. Please check your

// Go to the Project Settings (nut icon). code carefully and
char auth[] = "63e388a208bb4f179db4ff4e671ac55f" ;
problem

// Your WiFi credentials.
/1 Set password to "" for onen netwarks

HANYANG UNIVERSITY
|
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& Ccom23 — O x
| - ) led
== Online
™

[5001] Connecting to blynk-cloud, con: 8442
[5168] Ready (ping: Ins). BUTTON
I°1 $-bt%[253] Connecting to iptime_lind]

[1255] Connected to WiFi

[1265] IP: 182.168.0.13

[1256]

L VA S H

L A A F A T

PO NN N YRS W
f___f w0.4.10 on ModeMCU

[5001] Connecting to blynk-cloud. con: 8442
[5201] Ready (ping: Oms).

w

s ~3E line ending 2= + | |9600 E=YI0IE w| | Clear output

HANYANG UNIVERSITY
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LogIn | Create New Account

Reset Password

New Project

My pps

gLy
Community
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Create New Project dht22

NodeMCU 5%

Auth Token was sent to:
limdj@hanyang.ac.kr

You can also find it in © Project Settings

Don't show again

HANYANG UNIVERSITY
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Value Display
L abeled Value
LED

Gauge

LCD
SuperChart

Terminal

Video Streaming

Level H
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Add another Value Display

Select pin K Select pin

Analog Analog
Virtual Virtual

HANYANG UNIVERSITY
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B Open the e-mail for Token

Auth Token for dht22 project and device dht22 - TIA|X] (24t SHAE

e X [a ([ 3 mey Mo QARG BE Voo - y W > a’;“,’,} P&
T frre 7 -II1| 11) € E1g ®MA o v etz I""F]OneNcnte Al !HII =7 | o B2
. - MH BA EMH MY s e o _ . x| e HE AJ}  #o
wd3 - sial ORMS] - Qs stn AR F M= pheT| ;% mex. MNEjE EA - mOe . Dy M-
AP =F WE CHA m 0l B m HE
Blynk <dispatcher@blynk.io> limdj@hanyang.ackr

Auth Token for dht22 project and device dht22

Buth Token : B2f333258a599646859893628d1025ecaab
Happy Blynking!
Getting Started Guide -> https://www.blynk.cc/getting-started

Documentation -> http://docs.blynk.cc/
Sketch generator —-> https://examples.blynk.cc/

Latest Blynk library -> https://github.com/blynkkk/blynk-library/releases/download/v0.4.10/Blynk Release v0.4.10.zip
Latest Blvnk server -> https://github.com/blyvnkkk/blynk-server/releases/download/v0.29.1/server-0.29.1.jar

https://www.blynk.cc
twitter.com/blynk app
www . facebook.com/blynkapp

HANYANG UNIVERSITY
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B Open in Chrome and copy/paste Arduino code

B Change auth[]="XXX" and ssid[]="XXX" in the code
B Change to #define DHTTYPE DHT22, #define DHTPIN D2

B3 Blynk Example Browser x \

< cC O [ @ 2HHE | https://examples blynk.cc/?board=NodeMCU&:sshield =ESP8266%20WiFi&example=More%2FDHT11

Board:

NodeMCU v

Connection:
" ESPE266WIFi v

Full list of supported
hardware is here

Auth Token (optional):

Example:

DHT11 v

#include <BTynkSimpleEsp8266._h>
#include <DHT.h>

[/ You should get Auth Token in the Blynk App.
// Go to the Project Settings (nut icon).
char auth[] = "YourAuthToken";

/] Your WiFi credentials.

// Set password to "" for open networks.
char ssid[] = "YourNetworkName" ;

char pass[] = "YourPassword";

#define DHTPIN 2 // What digital pin we're connected to

// Uncomment whatever type you're using!

#define DHTTYPE DHT11 J/ DHT 11

[ [#define DHTTYPE DHT22 J/ DHT 22, AMZ302, AM2321
//#define DHTTYPE DHT21  // DHT 21, AM2301

DHT dht(DHTPIN, DHTTYPE):
BlynkTimer timer;

// This function sends Arduino's up time every second to Virtual Pin (5)_
// In the app. Widget's reading frequency should be set to PUSH. This means
// that you define how often to send data to Blynk App.
vold sendSensor()
{
float h
float t

= dht._readHumidity():
= dht _readTemperature(); [/ or dht_readTemperature(true) for Fahrenheit
if (isnan(h) || isnan(t)) {
Serial println("Failed to read from DHT sensor!"):
return;
}

/[ You can send any value at any time.

// Please don't send more that 10 values per second.
Blynk . virtualWrite(vs, h):

Blynk . virtualWrite(ve, t);

115 y
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rl TENE T g7 5ofb 95 S T9s5c¥BYnnY 14
[552] Connected to WiFi
[652] IP: 192.168.0.13
[EE2]

P VA S Fi

PN AN VRV A

PR L NP N
f___f v0.5.0 on NodeMCl

[557] Connecting to blynk-cloud, comn: 344
[820] Ready (ping: BOms).

20.50 25.00

20.50 25.00

20.60 25.00

20.60 25.00

id 1w 1m 3m
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