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MM ERE 2t = QIE{U = A = RZHOM DLIER (0f]: 7|4 BEA)
212 H0f S/W = At = A2 QIE{ 7|7 : K]

R
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- MM — NodeMCU (MH 9

Aol = BLRHE
- MM — NodeMCU (MHZE M&
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=
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s 2E/&E M

-DHT11: OFO[ =0 AFE7Hset EME 25 /55 HIA]

> 2T AL (Temperature Specification)
v —'?'—6H=(Resolution) :1°C

2t (Accuracy) : £ 2°C
H?|(Measuring Range) : 0~50 °C
T A (Humidity Specification)
(Resolution) : 1% RH
to= (Accuracy) : = 5% RH (0~50°C)
|(Measuring Range) : 20~90% RH (25°C)
ecification) :
(Operating Voltage) : 3.3 ~ 5V

2t Z71(Recommended storage conditions) :
0~40°C / &&= 60% RH 0|5}

AN
A% 0
oﬁ Jtor

\4
o>

H

Of
0F H'I olr

A% oz FIII
—Ho

0z ot

Y
SN > N X X

Mo r= o

S

00

H1 ozl 1z

2
l-J lI-‘?--Cj

[EEY
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7.1 334 2[5k STEEAK| #2

« AM23024IM (DHT22)
-DHT110]| HISHA 1852 MA
> 2L A (Temperature Specification) :
v 28l 5 (Resolution) : 0.1 °C
v M= (Accuracy): £ 0.5°C
- ZHH?|(Measuring Range) : -40~80 °C
> & E AP (Humidity Specification) :
sl 5 (Resolution) : 0.1% RH
gt (Accuracy) : = 2% RH
> SEAZO|H 2R

—

- HE

-

=
(L
- X
o

-DHT11/DHT22: 472] ZI0| QIQMH 7t 2|20 ERet
- 2SS AEELE XZEH X AE0| Jhsdid
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- 1712 H|OJE] M= SdhAM OtF0| =2t GO & =11 Eh= &4
(Single Wire Two Way

- OO0 M A[Z =& HESet 2 CHY| —» N0l N 2t 5 HEE
(SEAS +40H|E 0| Zl M5 L)

- 5 &g = [SimpleDHT by Winlin] 2t0|E2{2] AL

>
of

— MCUSends out b= ——si DHTSends |gpe —pml

Output Data: Data transmission completed;
igal out response bt-p “” - resistor pulls up bus’s voltage
O | S | | signal | i | e N —— B e S e e |for next transmission
WEE==== R ¥ e e " e G o L W =f"'~"’7\’,‘§,r
| | ) oy -, L
L s~ it R -+ - o e ==
ShD | | Pull up & | = | Pull up voltagel | | ‘?“S .
SINGLE-BUS wait for and get ready de"SOLP“’ 8
OUTPUT | =l sensor - for sensor's b= - Output Data: 1-bit “1” < 0;"“ us's
response output ::Ot:sg)e
Lines .
explaination
[—. s B
MCU Signal DHT Signal
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7184 2/ SFTK #4

- DHT11/DHT22 2(0|E2{Z]
- 2f0| B 22| OfL| X = 0| E5I3 SimpleDHT 2f0|E2{=| EX|

€ 2Ho|=2342| LUH X
EF | Al ~ EL Al ~ | [DHTN
. N

DHT sensor library for ESPx by beeges_tokyo

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimizaed libray to match ESP32 requiremants. Last
changes: Use correct field separator in keywords.bxt.

More info

Grove Temperature And Humidity Sensor by Seced Studio

Arduino library to control Grove Temperature And Humidity Sensor, it contains chip DHT11 AM2302. This temperature & humidity
sensor provides a pre-calibrated digital output. & unigue capacitive sensor element measures relative humidity and the
temperatura is measured by a negative temperature coefficient (NTC) thermistor. [t has excellent reliability and long term
stability.

Maore info

N,
Ay
1
4
’

\

1

SimpleDHT by Winlin !
Arduino Temp & Humidity Sensors for DHT11 and DHT22. Simple C++ code with lots of commants, strictly follow the standard DHT H
protocol, supports 0.5HZ{DHT22) or 1HZ{DHT11) sampling rate. H
More info H
i

1

1

1

1

7

HA 1012« 4R

W

e

-
4
\,

S e
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. 0 Dy D2 D3 D4 3V3 GND D5 Db DY D& RX TX GND 3V3 .

5 ofloflofojofofofo AYARAFUN D

AM1117

SILABS
CP2102

I
I
I
I - -
I
: 1

ARARRRARRA O
’ Oy ASY ASY EQS 245 TJ4S dW> O4AS A2 IN9 EAE N3 LSY IND UTA .

ol (HEOICHCHE 4 US)
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7.1 384 2/ SEEX| #6

. DHT11 Z% - 2| 44, MAf 97| &2

#include <SimpleDHT.h>

// DHT HAMXZ|E
SimpleDHT11 dht11(D3);

// 2/ak NEE He
byte temp;
byte humi;

void loop() {
int err;

// DHT11 MIXel ME ¢{0{=0]|7|

if((err = dhtll.read(&temp, &humi, NULL)) != SimpleDHTErrSuccess) {
// 277t EMo= EBR
}

}
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* DHT11 5 B2 - 22 5 2 2X7H XLt

— o
:7C>:|_I_

O} =85t

unsigned long last;

void loop() {
// BETHK] 27} K| F0| M2 AMZRE SHEKE A
unsigned long now = millis();
// XN A[ZE - O|Tel FEH AlZh > 2%
if((now - last) > 2000) {
// DHT11 HAMQ HE 20{=0(7]

1M

gl 2k/sk 18

//

o]3
[
0

/] M A2 HE

last = now;

}
}

=

o]
=
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7.1 84 2/5 SETX| #8

« YMH : ESP8266WebServer 2eiA AFE - 0|X| 6.3 11

##tinclude <ESP8266WiFi.h>
##tinclude <ESP8266WebServer.h>
#include "ssid.h"

ESP8266WebServer server(80);

void setup()
{

// ... WiFi ®&

// NH #d BE
server.on("/", procRoot);

[/ ME A[E

server.begin();

Div. of Energy and Electrical Engineering, Uiduk University @



7.1 1A 2 /& ZHMEK| #9

 “) A0 Cist K2 B4 2/5E HE M

— —

void procRoot() {
char buffer[100]; // sprintfgd+& HI
String ret = "<!DOCTYPE HTML>\r\n";
ret += "<html>\r\n";
ret += "<head>\r\n";
ret += "<meta charset=\"UTF-8\">\r\n";
ret += "</head>\r\n"; ‘g’
// &#8451; = HME LIEIH= 7|= G 192162015 "
sprintf(buffer, "<h2>2% : %d [&#8451;]</h2>\r\n", temp); - N
ret += buffer; =5 21 [°C]
sprintf(buffer, "<h2>&X : %d [%%]</h2>\r\n", humi);
ret += buffer;
ret += "</body>\r\n";
ret += "</html>\r\n";
server.send(200, "text/html", ret);

& http://192.168.0.16/ -

& : 62 [%]

Iifs

Div. of Energy and Electrical Engineering, Uiduk University 9



7.1 A 2/55 ZH™EX| : BME280 #1

« BME280: 2 /&5X/1% /7| EEE HM 51|

#include <Adafruit BME280.h>

Adafruit BME280 bme;
#define SEAPRESS 1013.25

float temp;
float humi;
float press;
float alti;

void setup()

{
/7 AN 7|8t

if(!bme.begin(0x76)) {
Serial.println("Cannot initialize BME280");
}

Div. of Energy and Electrical Engineering, Uiduk University @



« BME280: 2 /&/1X /7| SEE MM FF

unsigned long last;

void loop() {
// BEeHX| 1271 K| 30 Mz HMZEREE ZFHKE HHE
unsigned long now = millis();
// XN A[ZE - O|Tel FEH AlZE > 1x
if((now - last) > 1000) {
// BME28@ HlA 2{7|
temp = bme.readTemperature();
humi = bme.readHumidity();
alti = bme.readAltitude(SEAPRESS);
press = bme.readPressure() / 100.0f;
last = now;

}

// SEI0|HE ™ML N2
server.handleClient();

Div. of Energy and Electrical Engineering, Uiduk University




71383 2/ FEEX| : BME280 #3

P A0 CHEE K| B4 2/EE HE HE

void procRoot() {
char buffer[100]; // sprintf&4+E HI
String ret = "<IDOCTYPE HTML>\r\n";
ret += "<html>\r\n";
ret += "<head>\r\n";
ret += "<meta charset=\"UTF-8\">\r\n";
ret += "</head>\r\n";
sprintf(buffer, "<h2>2X : %d [&#8451;]</h2>\r\n", (int)temp);
ret += buffer;
sprintf(buffer, "<h2>&X : %d [%%]</h2>\r\n", (int)humi);
ret += buffer;
sprintf(buffer, "<h2>1X : %d [m]</h2>\r\n", (int)alti);
ret += buffer;
sprintf(buffer, "<h2>7|& : %d [hPa]</h2>\r\n", (int)press);
ret += buffer;
ret += "</body>\r\n";
ret += "</html>\r\n";
server.send(200, "text/html", ret);

Div. of Energy }




7.1 34 2/8= S™EX| : BME280 #4

« HTML H[O[X| A A

<!DOCTYPE HTML> @ 192162027 x +
<html> & C A F9 2% 192.168.0.27
<head>

<meta charset="UTF-8"> 25 : 21 [C]

</head>

<h2>2k . 21 [&#8451;]</h2>
<h2>8% : 48 [%]</h2>

>

= : 48 [%]

<h2>35% : 105 [m]</h2> A5 ;105 [m]
<h2>7|2 : 1000 [hPa]</h2>
</body> 7|% : 1000 [hPa]
</html>

o I|O|X| Xt Al : HTMLE| meta EH http-equiv £ ALE
<head>
<meta char‘set=.UTI:—8 > ) o ( L0} H{O|X| A
<meta http-equiv="refresh” content="1"> == =
</head> N

Div. of Energy and Electrical Engineering, Uiduk University e



» BME280 MM AE O[H[0] 2= WM E =715t = StEL.
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7.2 MQTT A{H|A

« NodeMCU MEHe| EtA
-2QJ|0| HEE = ER AE HEKH AU HE E7s (EE LIS AtEE

- DI 7|7| SOl A| B RN S Ak 28sHO} 3

R

(@]
-2 IPE ™A Jtsot B MHE EEE M
-NodeMCUOIA &2 28 AHY M
- T2EZ QOICE E2EXE (0: MQTT) AFR
— DHIY 71710 M S| TE2EEE 2 X5t M M AR

Div. of Energy and Electrical Engineering, Uiduk University @



7.2 MQTT A{H|A

« MQTT (Message Queue for Telemetry Transport) ZEEZ
- 2o SAMEXKX| AO|S] EAZ oI 7HY
-AFEO| HAIX| HAE IRES
- X de 2| [ M&e| HEH A 2t F0| Het

-1 O

- SE YA 25 (subscribe) - 2LEE , & (publish) — HIA|X| F &

&- [}<
" \
o O

&
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7.2 MQTT A{H|A

« MQTT (Message Queue for Telemetry Transport) ZEEZ
-HAIX| &l — M (Broker) = #E8t= 2= 7|7

« M& ME|T M (QoS: Quality of Service)

-QoS 0 : MA[X] ot HEAF WM&, MEH LR 22l 5tX| E3

-QoS 1: HAIX|= ot HH O] & ME, =elo| gieli=z &= NME 7=

-QoS 2: HA[X|= et HEt MY, S FHOLH VM E =2 &2
- HIAIX|S] 12 : EX(topic

-HA|X] EH HAOZ A BFERE ALESIH °/" 2 TE6H HA

home/bedroom/temperature
home/bedroom/humidity
home/kitchen/temperature
home/kitchen/humidity
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7.2 MQTT A{H|A

« MQTT ®& 1HH

[ ClientA ] { Broker J [ ClientB ]
(Publisher) (Server) (Subscriber)
A
(537171) Connect (SOEE)
<
Connect ACK >
Publish >
[temp/room] 24°C < Subscribe
[temp/room]
Publish ‘ >
(_[temp/room] 25°C - _____Publish ____ >
. R » [temp/room] 25°C
Publish S
[temp/kitchen] 18°C
__________ Publish
. [temp/room] 24°C - _____Publish >
1T »_[temp/room] 24°C |
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7.2 MQTT A{H|A

HIAIX| 725 (subscribe)ste AR ET XM HiAl

O O
-2 Jlol ETIE X HE £ = AUE FtE(wild card) A2
-“+7 ShLte| Yl E Qo 2 XA
-“47 03] e M E o2 XX

-0l home/bedroom/temperature
home/bedroom/humidity
home/kitchen/temperature
home/kitchen/humidity

> home/+/temperature = home/bedroom/temperature 3 home/kitchen/temperature
> home/bedroom/# = /home/bedroom/2 = A|Zl6t= RE ER 15
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7.2 MQTT A{H|A

« Broker =
- XA el MHE 551 AE (Windows, Linux, Raspberry pi --+)
-CHEXQI MH : mosquito (https://mosquitto.org)
_HEo| MH TR

» 2|2 MQTT Broker AMH|A
- CHFst 7|HH[o| M ME|A MIE (RE/RE)
-HiveMQ: 2|7t Q8. &, H|S7H SHE = 250 S7H
> https://www.hivemqg.com/public-mqgtt-broker/
-CloudMQTT : H|Z7H, 2|71 BER, = 2|2 HMetAreo| /}S
> https://www.cloudmqtt.com/plans.html
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7.2 MQTT MH|A - HiveMQ

« HiveMQ AtEZ
- Public MQTT Broder & Browser Client
- https://www.hivemg.com/public-mqgtt-broker/

@ MQTT Websocket Client ® + - o X
< C @ =2 98 | hivemqg.com/demos/websocket-client/? B O Az=
Our Public HiveMQ MQTT broker is open for anyone to use. Feel free 1o H |VE MQ Websockets Client Showcase
write an MQTT client that connects with this broker. We have a _ AP
dashboard so you can see the amount of traffic on this broker. We also ]
. . L Connection [ N
keep a list of MQTT client libraries that can be used to connect to
HiveMQ. Host Port ClientlD
broker.mgttdashboard.com 800 clientld-5WByJ1VgvQ
You can access the broker at: Usermame Password Keep Alive Clean Session
60 x
Broker: broker .hivema.com Last-Will Topic Last-Will QoS Last-Will Retain
0
TCP Port: 1883 Last-Will Messsage
Websocket Port: 8000 4
M QTT Broker Publish ™~ Subscriptions ™~
Messages M
Div. of Energy and Electrical Engineering, Uiduk University @


https://www.hivemq.com/public-mqtt-broker/

7.2 MQTT MH|A - HiveMQ

@& MQTT Websocket Client * + N o X 9§ MQTT Websocket Client x =+ N o X
& C ©® =2 9% | hivemg.com/demos/websocket-client/? ] e H2E O &« C ©® =9 2% | hivemg.com/demos/websocket-client/? log] e H2E O

\% H IVE MQ Websockets Client Showcase '\&1 H lVE MQ Websockets Client Showcase

v ENTERPRISE MQTT BROKER v ENTERPRISE MQTT BROKER
Connection [ A Connection @ connected N
Host Port ClientD r ; P
— ublish A Subscriptions A
broker. mqttdashboard.com 800 clientid-5WByJ1Vava
) . Topic Qos Retain
Usemame Password Keep Alive Clean Session l I —
testtopici 0 W Add New Topic
50 X Subscription
Last-Will Topic Last-Will QoS Last-Will Retain LSRR
0
e
Last-Will Messsage
e
Messages A\
Publish Y Subscriptions v ( X
Messages N Color oS
z
Topic
testtopici#
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7.2 MQTT MH|A - HiveMQ

@& MQTT Websocket Client * + N o X 9§ MQTT Websocket Client x =+ N o X
& C ©® =2 9% | hivemg.com/demos/websocket-client/? ] e H2E O &« C ©® =9 2% | hivemg.com/demos/websocket-client/? log] e H2E O

\% H IVE MQ Websockets Client Showcase '\&1 H lVE MQ Websockets Client Showcase

v ENTERPRISE MQTT BROKER v ENTERPRISE MQTT BROKER
Connection [ A Connection @ connected N
Host Port ClientD r ; P
— ublish A Subscriptions A
broker. mqttdashboard.com 800 clientid-5WByJ1Vava
) . Topic Qos Retain
Usemame Password Keep Alive Clean Session l I —
testtopici 0 W Add New Topic
50 X Subscription
Last-Will Topic Last-Will QoS Last-Will Retain LSRR
0
e
Last-Will Messsage
e
Messages A\
Publish Y Subscriptions v ( X
Messages N Color oS
z
Topic
testtopici#
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7.2 MQTT MH|A - HiveMQ

. RpAlgte] ELg A
- Subscribe : M2 0|2 Z topic XA (0l: uiduk/shlee/#)
- Publish : X| &%t topicOll A & (0f]: uiduk/shlee/1)

Publish A\ Subscriptions A
Topic QoS Retain

i / Add New Topi
Message

LT X
TIAIX] uiduk/shlee/#

A

Messages A

I o A X|
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7.2 MQTT MH|A - HiveMQ

-MQTT X|& e AX]
> 0] Android
MQTT Dashboard

Div. of Energy and Electrical Engineering, Uiduk University

SKT e @ m Z.083% 27 11:01
& Q
loT MQTT
Dashboard
Nghia TH

R - oY 7oy

4.0% 5 04t ®
2l8 4127) ezc B34 014 O

L] >

Al HES MQTT B2EZS AFR5}0] DI |oT
D2 HEE H|0{dt=

SKTd ¢ @ - 2l 83% il 2 11:01

& matt aQ 9

{ff_@f MQTT Dash (loT, Smar... o7

—o Routix software

48% 102t 014} ®
2|5 3F OR22C OF3M O] ®

MQTTOIAf |0 & C|AZ 0] C|0|E{:= C|HIO| ALY 10T
(AOIE B)& #43

loT MQTT Dashboard -
Nghia TH

I g - AY 04

4.0% 50 0|4 ®
= 41274 tezc B34 014 ©




7.2 MQTT MH|A - HiveMQ

« MQTT Dashboard &%

-_ A‘ll:l‘l $7|‘ SKT & @ 2l 81% W% 11:17 WSKT ¢ G - =il 80% W 27 11:19 W SKTGd ¢ : el 80% W 27 11:19
MQTT Dashboard Qo X  Connection creaTE I MQTT Dashboard o
Client ID u|duksh|ee
uidukshlee broker.hivemq.com:1883
Our Public HiveMQ MQTT broker is open for anyone to use. Feel free to Server
write an MQTT client that connects with this broker. We have a broker.hivemg.com
dashboard s0 you can see the amount of traffic on this broker. We also -
keep a list of MQTT client libraries that can be used to connect to
HiveMQ. 1883
Username
You can access the broker at:
Password
Broker: broker .hivema.com
TCP Port: 1883 sst [J
Key store file
Websocket Port: 8000
Select .BKS file... CLEAR

Key store password
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7.2 MQTT MH|A - HiveMQ

« MQTT Dashboard #+5 (uiduk/shlee/1)

SKT Gd & : el 80% W 27 11:19 @ SKTGd & : Zall 80% W 27 11:20 W SKTEd & : oall 79% B 27 11:20 @ SKTEd & : el 79% B 27 11:20
MQTT Dashboard + X Subscription EATE MQTT Dashboard. &+ MQTT Dashboard. &+
Connecting Connected to broker.hivemq.com Connected to broker.hivemq.com

SUBSCRIBE PUBLISH Friendly name SUBSCRIBE PUBLISH SUBSCRIBE PUBLISH
shlee
=— shlee =— shlee
Topk n/a Li| A T A X
uiduk/shlee/1 now
Unit
QoS Is Numeric Notify me %
0 ~ O
JSON converter % What is this?

HEERX oA T

AliExpress B

AliExpress B
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O|HM| 7-2. MQTTS O| ¢l HAA MM &N

« OFS=0|=2| MQTT 2}0|E2{2| : PubSubClient

9 2H0| =82 IjLUH X
Ergd Al w BT A + | pubsubclient]
- o]

PubSubClient by Nick O'Leary

A client library for MOQTT 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 Arduine Ethernet Client compatible hardware, including the Intel Galileo/Edison, ESPE266 and TI CC2000.

More info

HE 270 « | &3

PubSubClientTools 5y Simon Christmann
Tools for easier usage of PubSubClient Provides useful tools for PubSubClient, however they may consume more power and

storage. Therefore it's recommended for powerful microcontrellers like ESPEZ6EE.

More info

ThingsBoard oy ThingsBoard Team
ThingsBoard library for Arduino. A library for connecting to the ThingsBoard 1oT platform. Thin wrapper en PubSubClient.

More info

=
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of| x|l 7-2. MQTTS 0| &

c 8|2 A OfR| 7-13 S

. 0 Dy D2 D3 D4 3V3 GND D5 Db DY D& RX TX GND 3V3 .

5 ofloflofojofofofo AYARAFUN D

S TS

LLL
|—H|

ARRRARRR O

’ OV ASY ASY EQS 245 TAS QWD DAS XHTD> dNID EAE N3 LSy INI UTA .

SILABS
CP2102
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ol 7-2. MQTTS

« DHT11 &M — ZiH| MM, M 17| E& (of|H| 7-12t S )

#include <SimpleDHT.h>

// DHT HAMXZ|E
SimpleDHT11 dht11(D3);

// 2/ak NEE He
byte temp;
byte humi;

void loop() {
int err;
// DHT11 MIMel FE 10{=0[7|

if((err = dhtll.read(&temp, &humi, NULL)) != SimpleDHTErrSuccess) {
// 277t EMo= EBR
}

}
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* DHT11 78 B2 - &8 T 22Xt X|Lt= B0 &N (7-10 S
unsigned long lastmeas; // & =A¢ot AlZ
unsigned long lastpub; // %[ 2ol A[Z}

void loop() {
// FECK] 27} X|h 0| M2 HdMZRE SHEHX|E

/1 O -
unsigned long now = millis();
// XN A[ZE - O|Tel FEH A|Zh > 2%
if((now - lastmeas) > 2000) {

// DHT11 dNQ HE HOHZ0|7|

// BEE 2/sk NS

[/ X B A ME
lastmeas = now;

}
}

2/0f
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of| x| 7-2. MQTTS 0|82

Our Public HiveMQ MQTT broker is open for anyone to use. Feel free to

- MQTTE 20|EE{2| AtE : &l
write an MQTT client that connects with this broker. We have a

#include <PubSubClient.h> dashboard so you can see the amount of traffic on this broker. We also
keep a list of MQTT client libraries that can be used to connect to
HiveMQ.

// MQTTE A
WiFiClient C]_ien't; You can access the broker at:
PubSubClient mqgtt(client);

Broker: broker .hivemq.com

TCP Port: 1883

#define MQTT_SERVER "broker.hivemqg.com"
#define MQTT_PORT 1883 Websocket Port: 8000

void callback(char *topic, byte *payload, unsigned int length);

void setup()

{
/] ...

// MQTTE ZEl0[HE x7|3} (AHFA S ZE)
mgtt.setServer (MQTT_SERVER, MQTT _PORT);
mgtt.setCallback(callback); // MQTTE 2SI (HIA|IX| $£=AA| HE|ets:)

}
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void loop() {
// MQTT MH F&£0| QE[UALE BOZE ES X
if(!mgtt.connected()) {
// B&0| HIfots B2 2X 20| CHA] Alx
if(!mgtt.connect("uidukshlee")) {

iRa}
1>

Serial.println("Connect failed !!!");
delay(2000);
return;
}
if(Imgtt.subscribe("uiduk/shlee/#")) {
Serial.println("Subscribe failed !!!1");
}

}
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of| x|l 7-2. MQTTS 0| &

- MQTTE 2}0|E2{2| AL : loop() #2
-0 10Z=0tCt broker= gl

// 2/ FF (O 1X0tC})

// O 10X0OICt mgttE 2 (publish)

now = millis();

if((now - lastpub) > 10000) {
char str[10];
sprintf(str, "%d", temp);
mgtt.publish("uiduk/shlee/dhtl1l/temperature", str);
sprintf(str, "%d", humi);
mgtt.publish("uiduk/shlee/dhtl11l/humidity", str);
lastpub = now;

}

// MQTT X2
mgtt.loop();
}
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of| x|l 7-2. MQTTS 0| &

« MQTTE 2I0|ER{Z| AFE : 75 X 2] &=

- MH T4 T PE3H Ej0] WHE

Serial.print("Message arrived [");

Serial.print(topic);

Serial.print("] ");

for (int i=0;i<length;i++) {
Serial.print((char)payload[i]);

}
Serial.println();

// MQTTE ZHgte, =5t U= ETY HAIX] =LAl X
void callback(char *topic, byte *payload, unsigned int length) {

e CoM10

r1dtt st At 1 e v tp Lot | [t Bt oot Loo thaheptihl T rlp
Connecting.

Temperaturs @ 20

Hamidity = €7

Temperature = 19

Humidity = &7

Temperaturs @ 20

1= E1) A4 K2 23}
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Hamidity = &7

Temperaturs @ 20

Hamidity = €7

Temperature @ 20

Humidity : €8

Mezzage arrived [uiduk/shles/dhtll/temperature] 20
Mezzage arrived [uiduk/shlee/dhtl] /humidity] &7
Temperaturs @ 20

Hamidity = €7




ol 7-2. MQTTS

+ 5% ©0|Ef ghol (MQTT &

ENTERPRISE MQTT BROKER

HIVEMQ

Connection

Publish

Topic QoS
uiduk/shlee/1 0

IMessage

CCEoo

Messages

IBQ
I20

O| &9l

|

SKT Gd 3 100 - 2ol 74% B 2% 1:55

X  Subscription SAVE

Friendly name

DHT temperature

Topic

uiduk/shlee/dht11/temperature

Unit
[c]
QoS Is Numeric ~ Notify me %
0 ~
JSON converter % What is this?

22K & ADIEE)

SKTE }\] Ly B "-‘79,[” 74%i9—§—155
MQTT Dashboard &+
Connected to broker.hivemq.com

SUBSCRIBE PUBLISH
— DHT11 humidity
65 [%]
now
= DHT temperature
19[C]
now

‘}4’\1 ,x 1

SKTGd 100 § -+

Feall 73% W 2% 2:09

uiduk/shlee/dht11/tempe... &

Connected to broker.hivemqg.com

2200

22

21

Zén.anaonnuu 20.00,20.20.00.00.20.00

19{00.00.00.00.00.00.00.00.00.00.00 00 19,00.00.00.00.0000

19

13:53:45 13:54:30

13:56:24

13:57:54

wire 7 7 4 a%:
Express W 5897 % B R NS
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7.3 ThingspeakE 0| 8%t A Cj|o[E{ &~

« Thingspeak
- MatworksALOl M XS st= AL QIES 24 ALO|E

- CHSHA| =2l 5ot O|O|E{ 2] MATLABE 0|E2¢t &4 7ts
- A0IEES S50 M FEE Soto] AL =l It

.AO_I'__A-l

- 321 7he) - XD M4 - KD T2 API Key 25

LJ My Channels - ThingSpeak loT X +

<« & & thingspeak.com/channels o7 9 HAE
[IThingSpeak™

My Channels Help

Collect data in a ThingSpeak
New Channel ytag Q NESP
channel from a device, from
another channel, or from the
web.

Click New Channel to create a
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L[] Channels - ThingSpeak loT x +

&< c @ thingspeak.com/channels/new

[JThingSpeak™

New Channel
7
Name DHT
Description DHT Test
Field 1 Temperat ||
Field 2 Humidity |+
§
Field 3 L

Help

Channels store all the data that a ThingSpeak application
collects. Each channel includes eight fields that can hold
any type of data, plus three fields for location data and
one for status data. Once you collect data in a channel,
you can use ThingSpeak apps to analyze and visualize it.

Channel Settings

* Percentage complete: Calculated based on data
entered into the various fields of a channel. Enter
the name, description, location, URL, video, and
tags to complete your channel.
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7.3 ThingspeakE 0| 2%t &

- M2 & =2 SLAPI Key =I5

[J DHT - ThingSpeak loT x + CJ API Keys - ThingSpeak loT x  +
&« C & thingspeak.com/channels/974458/private_show &« c & thingspeak.com/channels/974458/api_keys
|:| ThingSpeak“‘ Channels ~ = Apps~  Support ~ Commercial Use ~ HowtoBuy  Account ~ D ThingSpeak“‘ Channels ~ = Apps~  Support ~
D H T Channel 1D: 974458 DHT Test
Author: lpcutlet
Channel ID: 974458 DHT Test Access: Private

Author: lpcutlet
Access: Private

Private iew Public View Channel Settings Sharing AP| Keys Data Imjj
Private View Public View Channel Settings Sharing API Keys Data Import / Export .

Write API Key Help
AF| keys enable you
‘ 8 Add Visualizations H 0 Add Widgets MATLAE Analysis MATLAB Vis private channel. AP

Key PMIP3U1ROUHMO1NE channel.
‘ B Export recent data ‘

APl Keys Se
Channel Stats * Write API Key
your key has

Created: lessthan.aminuie.age Key.
Entries: 0 « Read API Key
Read API KeyS private chan

Key to gener
keys. For exal

Div. of Energy and Electrical Engineering, Uiduk University @



7.3 Thinkspeaks 0|2

. X R E SOl U AP| Key 2
- APl Keys Hi0l[Ad LEZ OFE B
- APl RequestsE 29!

sl |y

APl Requests
Write a Channel Feed
GET https://api.thingspeak.com/update?api key=PMIP3U1R
4

Read a Channel Feed

GFT http=:/ api . thinespegk. com/channel =/ 974458/ feads , =

Write a Channel Feed
GET https://api.thingspeak.com/update?api_key=...[*Ef]...&field1=0

Read a Channel Feed
GET https://api.thingspeak.com/channels/1380944/feeds.json?api_key=...[2f]...&results=2

Read a Channel Field
GET https://api.thingspeak.com/channels/1380944/fields/1.json?api_key=...[™2f]...&results=2

Read Channel Status Updates
GET https://api.thingspeak.com/channels/1380944/status.json?api_key=...[M2F]...
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7.3 Thingspeaks 0| 8¢t # 4 H|o|E] £+

- Thingspeak?2| API

Write a Channel Feed
GET https://api.thingspeak.com/update?api key=...[2Zf]...&field1=0

- X 2Rl H HTTP & AIE5HX| &1 HTTPSE A2
-HTTPS : Secure HTTP Z2EZ0|H, A S5l=l EAMS AR
- w2 AAH|K|E ALESt= S 2H&0| ot

— Mathworks AtC| 2t0|E2{2| Al
— 20| E2{2| OHLIX™Of| A “ThingSpeak” & AtE
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7.3 Thingspeak : BME280 #1

- BME280 : 2L /& /10X /7| ZS™E

#include <Adafruit BME280.h>

// Thingspeak M7|& Key
#define KEY "PMIP3U1ROUHMO1NE"

Adafruit BME280 bme;
#define SEAPRESS 1013.25

float temp, humi, press, alti;

void setup()

{
/7 AN 7|8t

if(!bme.begin(0x76)) {
Serial.println("Cannot initialize BME280");
}
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7.3 Thingspeak : BME280 #2

void loop() {
//

unsigned long now = millis();
// XN A[ZE - O|Tel FEH A|Zh > 2%
if((now - lastmeas) > 2000) {

// BME28@ HlA {7

temp = bme.readTemperature();
humi = bme.readHumidity();
alti = bme.readAltitude(SEAPRESS);

press = bme.readPressure() / 100.0f;
lastmeas = now;

}
// O 15X0CtH Thingspeak API

= O|8dM &

}

ZEeX] 227t Xt ER0 Mz HMZRE =FKE A0S

- BME280: 2E/&E/15 /7|2 5EE M 5H (9 ol |t S L)
unsigned long lastmeas; // & =A¢ot AlZ
unsigned long lastsent; // %[ &b A[Z
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7.3 Thingspeak : BME280 #3

» BME280 : thingspeak AH{0]| Cl|O|E{ F < (0 15%0}Ct...)

// O§ 15X0ICt Thingspeak API £ O|2dliA M

now = millis();

if((now - lastsent) >
// thingspeak API
char str[200], h
dtostrf(temp, 4,
dtostrf(humi, 4, 1,
sprintf(str, "api_ key=
String param = str;

00) {
&= HO|H i

float™ HIO|HHE EXIE =
(4XI2]/ A=A 1X}2])

, KEY, ts, hs);

WiFiClient clie
// MO
if(client.connect
// Meof| Hjog =
// SEO| = [EHWXI H7[5t7]
// MHZE 'jE1 Aot SES AEE ELEZ HSE

gspeak.com”,

}

lastsent = now;
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7.3 Thingspeak : BME280 #4

» BME280 : thingspeak AH{0]| Cl|O|E{ F < (0 15%0}Ct...)

WiFiClient client;

// MHO| E&

if(client.connect("
client.print("P
client.print("
client.print(’
// client.print(S
client.print("Content
client.print("Conte
client.print(par
client.print(’
client.print(p
// SEOl & it

hingspeak.com", 89

+ KEY + "\n");
~www-form-urlencoded\n");

// MHE BE ot SES AEE ZLEHZ &
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7.3 Thingspeak : BME280 #5

« BME280 : thingspeak A{H{0f| G|O|E| X% (0§ 1520tLCt...)
-mAo] mZ ol SHatRl " V2 AFRSHK| 28t

—char-stErf2083 ;- - e
sprintf(str, "api dl=¥s&fie , ts, hs);
NSRRI IR 000 SG===" S

pm—————

~

WiFiClient client;
// MHo] HE
if(client.connect("apg
client.print("P
client.print("
R <lient-printt-c I EED. A ,
: // client.print( "X-THINGSPEAKAPI !
Semmees Cltent print{*cont®nt=-Type-application/x-
client.print("Content-Length: ");

URLO]| api_key=xxxxx 7=

Request heade0l| key F& AHH|

%

—form=urtencodeam” ) K
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7.3 Thingspeak : BME280 #6

- BME280 : thingspeak A{H{0f| Cl|0|E| M& (Of 1520}Ct...)

// SEO| S| th7|5t7|
while(client.avai
/] OFRAE BI%

}

// MHZ FH

while(client.avai
// Z°| OtX[TX] 6
String line = cli
Serial.print(1lj

}

}

lastsent = now;

}
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7.3 Thingspeak : BME280 #7

« 23 21 : thingspeak =H|0| X|

|:| Th ing ) pea K™ channels~ Apps~  Support - CommercialUse ~ HowtoBuy  Account~  Sig

DHT

Channel ID: 974458 DHT Test
Author: lpcutlet
Access: Private

Private View Public View Channel Settings Sharing API Keys Data Import / Export

‘ B Add Visualizations H B Add Widgets MATLAB Analysis MATLAB Visualization

‘ B Export recent data ‘

Channel Stats

Entries: 32
Field 1 Chart F o & = Field 2 Chart (£ o T S 4
DHT DHT
22
&5
g z
g 5
g 215 E
g 5
5 I 60
=
21
17:00 17:05 17:10 17:00 17:05 17:10
Date Date
ThingSpeak.com ThingSpeak.com
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7.3 Thingspeak : BME280 #8

« 2% Aut: ADLEE M (|oT ThingSpeak Monitor Widget)

SKT ¢ [d & =l 87% @ 2F 5:26 2.1 86% @ 2% 5:20 SKT ¢ Gd & Al 87% @ 2% 5:30
{ Configuration X { Chart: Humidity C X
DET DHT
Channel ID: 974458 -DHT Temperature  Humidity
Read API Key: ”
B3DMSMOAXWKPYXRR 22 58

1718 ~ 1718 & -y
First field and alert settings ’

Field ID (1): 1 - Temperature 4

Round, decimal places: E 59
£
|| Upper threshold exceeded alert
|| Lower threshold exceeded alert o g

Second field and alert settings

Field ID (2): 2 - Humidity 4
58

16:50 17:00 17:10

Round, decimal places:
Date

ThingSpeak.com

e o | o v [+ -

|| Upper threshold exceeded alert
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