2021 25t7|

SHALE 7|47

TT b=

: RHADIEY| 7|44 (01)
0l =
-mail : soohyong@uu.ac.kr

H: ADIET|7]| 72 2lst AF=E2IE]
, 0|48, (LINC+ A CH HY IE)
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ol H
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4> o
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HESI3

« HEA (network, SA1Y)
-Net+Work: 2= - ARES0| St 7|== 0|81 HE = S4 &4
-HEQZ TMH @4 7|7 <—>EAIA,_-I§<—>7|7|
- 120 [HE HERZS S

- PAN(Personal) < LAN(LocaI) < MAN(metropolitian) < WAN (Wide)
AN (Area Network)

- ZHERSE 12 LAN < WAN
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ol E{ LA

« QIE{4l (Internet)
-HAREHZE HES=TCP/IPEMNZZEZZS 0|20l HEE F11 U= AFH U
EQ|3
-1960~1970GE AR FHOE A|ZF: 1969 ALPANET
- 19734 : International Network / Internetwork = Internet

-2 QIEUl 2 {2 A S&St=71?
> https://developer.mozilla.org/ko/docs/Learn/Common_questions/How_does_th
e_Internet_work

Div. of Energy and Electrical Engineering, Uiduk University o
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. o2 o HE
-4L} : 6702 A
- 5L : 107H I
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OIE{Yll HAE 1 #2

« 51E(hub)/2t2E (router)E 0| &
-HHO| 271 A (8CH : 28 — 8)
>o|2 AR 2 EAS HE (REE HZ)
> ALK EE2XHQ EAM (A
> 2t 2E : LHE S41 (LAN)
327 : NATO| E3tE 2t H
« 717158 =4 XH
- MAC (Media Access Control) Address
-HEYI {HE(HIIE)S S2|XMQ A 16% 6XI12|ZE EH
0]] 00-11-22-11-AC-EF
- AAX|N N EAMSHE AL Mac AddressE EUE M&
vs. o|BOA = HEE 2= G{EHE BS

%t : https://developer.mozilla.org/ko/docs/Learn/Common_questions/How_does_the_Internet_work e
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— ZHAF

OlE{Ll HE X #2

- 2fRE7|E| &

i

28 &

A
9@

2L Ef 2L Ef

Div. of Energy and Electrical Engineering, Uiduk University &1 : https://developer.mozilla.org/ko/docs/Learn/Common_questions/How_does_the_Internet_work 0



https://developer.mozilla.org/ko/docs/Learn/Common_questions/How_does_the_Internet_work

Div. of Energy and Electrical Engineering, Uiduk University &1 : https://developer.mozilla.org/ko/docs/Learn/Common_questions/How_does_the_Internet_work a



https://developer.mozilla.org/ko/docs/Learn/Common_questions/How_does_the_Internet_work

Div. of Energy and Electrical Engineering, Uiduk University



OSI 7 Layers

« 0S| 7 Layers

- Open Systems Interconnection Reference [ é ?of e Model
Model . ~ )

- 2N EZ3H7| (IS0, International Standard
Organization) 19843 Y&

- 7HetsLEl O|O|Ef EAl SHA|A Q| BEE
sS4l 24

e Syntax layer
e SSL, SSH, IMAP, FTP, MPEG, JPEG

e Synch & send to port
e API’s, Sockets, WinSock

e End-to-end connections

e TCP, UDP

e Packets

e [P, ICMP, IPSec, IGMP

- H|1] TCP/IP Layers
-TCP/IP : 84xf QIE{ullo] E Al
-471e| AlZE 22 0| FO0{ZH

e Frames

e Ethernet, PPP, Switch, Bridge

e Physical structure

e Coax, Fiber, Wireless, Hubs, Repeaters

Div. of Energy and Electrical Engineering, Uiduk University 12| & : https://velog.io/@devzunky/TIL-no.89-Network-The-7-Layers-of-the-0SI-Model @
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- 28 4% (Application layer)
- ggmzae| TN AL XY A AH S8 AH|A £
oz

= :DNS, FTP, HTTP

« E3 A= (Presentation layer) :

- SEAE > MUE AZLZ HIOIH A0 Mot HEf=2 Het I = Het of

- I2EZ: JPG, MPEG, SMB

« MM AZ (Session layer)
- G ELO T2 MATH SIS 2EI5HY] flo W HS

o L=

- Z2EZ:NetBIOS, SSH, TLS
« H™& A5 (Transport layer)
- A HA|IX|Q] ZE-ZCHend to end)Zt MO} 22 22|, TH3l M& RN
- AT MIOHE(segment), ZZEZ : TCP, UDP S, | : 0| E¢[0],
- HE3 AZ (Network layer) : HAX|O|M SMX| 7K M2XO =
- M&the| i3l (packet), TREE IR ICMP S, BH| : 2t2E, L3 A2[X|
- Olo|E @3 A S (Data link layer)
- Point to Point 7t M2 M U= ME HE (2R H0f, SE HO)
- MATHS|: Deel, TRES : 0|T{Y, MAC, PPP, &HH| : H3IX], A9I
- 22| A= (Physical layer)
- 7|2 HEHIZOSIEY N HE T|=
- METR| (H|E(bit), ZEEE :RS-232 &, HH| : 3{E, 2|I|EH

Div. of Energy and Electrical Engineering, Uiduk University %11 : https://madplay.github.io/post/network-osi-7-layer

of the OSI Model

End User layer

e HTTP, FTP, IRC, SSH, DNS

Syntax layer
SSL, SSH, IMAP, FTP, MPEG, JPEG

Synch & send to port
AP/I’s, Sockets, WinSock

End-to-end connections

TCP, UDP

Packets

IP, ICMP, IPSec, IGMP

Frames

Ethernet, PPP, Switch, Bridge

Physical structure

Coax, Fiber, Wireless, Hubs, Repeaters


https://madplay.github.io/post/network-osi-7-layer

OSl 7 layer?e| E41 ;=

Ol 0f &

D ol

T

D ol

D o]

D o]
D e

G| 0| &

X7 AE HH

O™ A5 sl
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2&(application) A=

e
\\—/

AE7L=EES

E3 (presentation) A&

—
S —

v

22 (application) A&

e
v

MM (session) AlS

-l
\¥/

A

v

EH (presentation) A&

—
S ———

H& (transport) AE

e
\¥/

A

v

MM (session) A=

=l
v

HESRIA (network) AIZ

e S

v

v

M (transport) AlZ

e
v

H|o|E{2! 3 (datalink) A&

S
~ . A

A

v

HIER A (network) AIZ

e S

v

£2| (physical) A&
\-/

A

v

Hlo|E{2l A (datalink) A=

v

v

22| (physical) A&
\\-/

A

At : https://madplay.github.io/post/network-osi-7-layer

Ol 0f &

Cl o[ &

C|OfE

Ol o[ &

=]

ClolE

eIl

eIl
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TCP/IP

« TCP/IP
-QRUl SAME TZE S SO|A 7HE 30| AFEE|= TCP 2t IPZ LIEHH
-IP (Internet Protocol) : IHZl EAl YA T2 EXR
- TCP(Transmission Control Protocol) : 92 X|g (X)) EM TZ2EE
-IHZ| EMHEIAO TR EZ IP+ ME MO ZEEZ TCP

OSI Model TCP/IP Model Protocol
Application Layer

HTTP, SMTP, FTP,
Presentation Layer Application Layer TELNET, SNMP, POPS,

Session Layer DN
Transport Layer Transport Layer TCP, UDP
Network Layer Internet layer IP, ICMP, ARP
Data link Layer
Link Layer MAC

Physical Layer

Div. of Energy and Electrical Engineering, Uiduk University =~ 1&&X : http://mhshohag.com/compare-and-contrast-osi-and-tcp-ip-models/ @
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TCP/IP

. |Pv4Q| I3l X TCPAH =

VER HLEN Service Type Total Length Source Port Destination Port
4 bits 4 bits 8 bits 16 bits 16 bits 16 bits
Identification Flags Fragmentation offset Sequence Number
16 bits 3 bits 13 bits 32 bits
TTL(Time to live) Protocol Header checksum Acknowledgement Number
8 bits 8 bits 16 bits 32 bits
Source IP Address HeaderLen.| Reserve [C|EJUIAIE|RISIT Window Size
4 bytes 4bits 4 bits RIE|G|K|H|T|N|N 16 bits
Destination IP Address Checksum Urgent Point
4 bytes 16 bits 16 bits
Option (+Padding) Option (+Padding)
0~40 bytes 0~40 bytes
Data
0~65516 bits Rete
o« QIE{UIMO HEEO Y= F I 77|(ELX->FHX])e ¢ e ELUX|M SEXNK| HESEJAST AES RXISHHM
SNS Y= T2ES .. HloIEE M| st TRES
« AZ/EHXIPFA+ 37 HE +H|0|H Pe AXH/EMX|ZE HS +HZE HS + SE HS + H|0|H

.,
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Div. of Energy and Electrical Engineering, Uiduk University =~ 1&&X : http://mhshohag.com/compare-and-contrast-osi-and-tcp-ip-models/ g
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Wi-Fi(£4 LAN) 22 ME A7 Ao S &= 7= Ob-CH
IEEE 802.11a 199943 102 54Mbps 5GHz
|IEEE 802.11b 19994 10E 11Mbps 2.4GHz
IEEE 802.11¢g 20034 6& 54Mbps 2.4GHz
IEEE 802.11n 20094 9& 600Mbps 2.4GHz/5GHz
IEEE 802.11ac 20133 12E 6.9Gbps 5GHz

Div. of Energy and Electrical Engineering, Uiduk University
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6.1 NodeMCUZ2| 2MQIE{Hl 7| =

* NodeMCUS| FUHIEHZ VIS
-TCP/IPS| TEH| 7|5 X[#
- g NHEE 2 MHE| 7|5 & SE0|UERE 52 Jts
- 2|8 HIM HE Sl Oteet 28T Mo 7ts
= A= QB V17| 1
. EXRC
- Station 2=
- AP(Access point) 2E
- Station + AP £ =

Div. of Energy and Electrical Engineering, Uiduk University e



ESP82662| 41 QIE{Hl R =

e Station Mode
- HEQo| DHIY 7|7\ HEH SZtst
o| ZMO|E{Lll X

[
= 2
-&w/| 88 UHKE SollA EElo

-2 BE

Internet

Station
(ESP8266)

Access Point

Station (PC)

Div. of Energy and Electrical Engineering, Uiduk University 0%l £X : https://arduino-esp8266.readthedocs.io/en/latest/esp8266wifi/readme.html a
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ESP82662| 741 QIE{Y B E

« Soft AP(Access Point) Mode
- 297|920l 2H HE 0| A

- ADIEES APO| HZE 2 I3

==
-EL AP = REE = QIEUl HAEZEO| 7

A

rr

oIr

Station (PC)

Station

(mobile phone) Soft Access Point

(ESP8266)

--------------------------------------------------------------------------

--------------------------------------------------------------------------

=

Div. of Energy and Electrical Engineering, Uiduk University 2 X : https://arduino-esp8266.readthedocs.io/en/latest/esp8266wifi/readme.html @
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ESP82662| £

« AP + Station Mode
-AP B EQ} StationEZ EE S A|0]| Af2St= 7|

Internet

Station (PC)

@ Station + Soft
Access Point
(ESP8266) Access Point

Div. of Energy and Electrical Engineering, Uiduk University 0%l £X : https://arduino-esp8266.readthedocs.io/en/latest/esp8266wifi/readme.html @
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« ESP8266 Arduino Core Project

- O}5=0| . IDEOJ|M OFF 0| AEIUZ ESP82662 T2 12 XHM0| 7Hs58HA|
o= 2fo|lHeg| 22

- WiFi 2}0|HEe{E| S2{A =5

WiFiClient WiFiEventStationModeDisconnected
a a WiFiClientSecure WiFiEventStationModeGotlP
BufferDataSource ESPB266WiFiAPClass SList WiFiEventHandlerOpaque WiFiServer
Buffered StreamDataSource ESP3266WiFiClass SS5LContext WiFiEventModeChange WiFiuDP
ESPB266WiFiGenericClass WiFiEventSoftAPModeProbeRequestReceived
u ESP8266WiFiMulti WiFiEventSoftAPModeStationConnected
ClientContext ESP8266WiFiScanClass UdpContext WiFiEventSoftAPModeStationDisconnected

ESP8266WiFiSTAClass WiFiEventStationModeAuthModeChanged

n n WiFiEventStationModeConnected

DataSource ﬂ WifiAPlist_t

Progmem Stream

- 30| At 3H= 22 A : WiFiClient(¥EHH QI 22t0|HE), WiFiServer(MHE)
- https://arduino-esp8266.readthedocs.io/en/latest/index.html
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GilAl 6-1. PAMQIE{LN A

« SIEYI| HZE
-NodeMCU EE0 Al

Of| M| 6-1. NodeMCU EE2| EMQIEUl HAZH

// FMQIEUl H&A
// BRot 2tojlE2{eg| o Zet
##tinclude <ESP8266WiFi.h>

void setup()
{

// ANEIE S4 X7\

// OFFO[OM= 9600bpsE AIESIALLL ESP82660IM= 115200bpsE EEO| AMSSILCY,
Serial.begin(115200);

Serial.println();

Div. of Energy and Electrical Engineering, Uiduk University 9



of| & 6-1. FMQIE

Ol 6-1. NodeMCU EE2| EM QI HE

// BACIEUl(Wifi) AlE @ WERZ O|F/2=
WiFi.begin("UIDUK CLASS", ""); @ com1o =
|
// UWEf3A (—g—%ﬂ )Oﬂ AHA Al r 1105 15| LAVMN TEG | 55 S-S rSC AN SO S NS BLpthl 1 [pintt LVMSSS I SOMME Ten T S bt | 5oty 50
Connecting.coee ..
Serial. pr-j_nt("Connectj_ng" ); Cu:unneu:ted? IP address: 192.162.0.16
while (WiFi.status() != WL_CONNECTED) (\\[\\//j//7
{ .
delay(500); I'::I:II'.II'.I.'EE'.-'EII'.I.g. .. eews
} Serial.print(”."); IConnected, IP address: 192.163.0.1¢6
Serial.println();
/) HZAE| Sof stoiebe 1p =A X MRS A32 [JEIUAME T) Both ML&CR | 115200 HEHDIE
Serial.print("Connected, IP address: ");
Serial.println(WiFi.localIP());
} ( Serial.begin(115200);
G

Div. of Energy and Electrical Engineering, Uiduk University e



- M1 AZHo] 2B 2, £7|M O 2 WiFi.status() 42 HAASIHA HZA

E|7] HOK| ghE

_________________________________________________________________________________

Serial.print("Connecting");
while (WiFi.status() != WL_CONNECTED)

{
delay(500);

Serial.print(".

}
Serial.println();

nmony o,

_________________________________________________________________________________

Div. of Energy and Electrical Engineering, Uiduk University

-1

3

-
« O:WL_IDLE_STATUS

- Wi-FiZk CH2 &S Atolofl 2l ZS

: WL_NO_SSID_AVAIL

- FOIT HEHA(SRV]) 0lS0| 8l= B=

: WL_CONNECTED

-AHEO| d5t ER

: WL_CONNECT_FAILED

-H|ZEH I SEI BR

: WL_DISCONNECTED
- 7|717} Station 2EZ X|HE|0 AUX| = EHR




O|d| 6-1. NodeMCU EE2| £

void loop() {
Serial.println();
WiFi.printDiag(Serial);

delay(2000);
}
. 7] 92 E loop(J&40lA 2 QIE{U 2 FiEt

-WiFi.printDiag(Serial); Mode: sTasap —— Station *+ Soft AP == }
FHY mode: N ’/( IEEE 802.11n }

= WiFizlct = [-hamn=l:
AP 1d: 0O
Status: 5

Auto connect: 1

35ID (11): UIDUEK CLASS
Passphrase (0):

B55ID set: 0O

Div. of Energy and Electrical Engineering, Uiduk University @




6.2 ZHEhoh A 19

« NH-Z22|0|HE BH!
- IRl SMof| A ChHEES| 7]7| 50| S4l5t= g4
- NH{(server) : MHIAE X[}z = 7|7| - DHEINIP FAMER
- Z2210|HE (client) : MHO|| &AM MH[A

EI

D Clients ' E/

:Ii / Server

Div. of Energy and Electrical Engineering, Uiduk University 3% &% : https://ko.wikipedia.org/wiki/Z2t0|AE_MH_2H e
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o
=ctO|HE0| M E£0| 7HsdHoF &

- &k = QE oM DFE P2 ER
-SEMOZ Z) MH|A OCf HolE ZE Ho 7 ZXe
> LE(port: §7) : 2 HRE{0|M UIEY IS Sof SAISH= 220 M4 E=
> HIESI EAIS o= Z2 o2] 72| ofZ2|3H|0| Moll A of2] o] SAS SAl0] 233t 4
o ojuf 242t S4 LE2 DR ZEE Sef4 0|F0{Z
o

A\
UG 30
"
o
ru
2
>
i
rlo
M
m
i
[o
N
X
o
o
50
1o
&
X
N
or

Div. of Energy and Electrical Engineering, Uiduk University



« 2IEHl MH|A BF
-SSH : &5 5tEl E412 0|83H= EO|'E AH|A (ZE 22)
-FTP (File Transfer Protocol) : I} M4 MH|A (EE 21)
- Email : MXH Y MH|A (POP3, IMAP, SMTP)S9Q| MH|ATE IS
> SMTP (Simple Mail Transfer Protocol) : X 4| &4 MH|A (EE 25,465, 587-)
> POP3 (Post Office Protocol) : X H|Y 241 MH|A (ZE 110)

-HTTP (Hyper Text Transfer Protocol) : & MH|A (ZE 80)
»HTTPS (Secured HTTP) : 2= 35HEl FE Al MH|A (LE 443)

Div. of Energy and Electrical Engineering, Uiduk University @



IP =2 H|A|

o |P =2
-TCP/IP HEY Q| 8tLte| 7|7[(AFE, 2IRE §)& 1R 6tAH AMHES= Xt
-|1Pv4 : 32H|E - 8bit TtHf| = EZO{A HEA, 0f|: 192.168.10.34
> 8 bit: 00000000 ~11111111=0~ 255
-IP = EEk: InterNIC Of| A 22

o
2ax EITTE EE

AZSeiA 1.0.0.1~126.255.255.254 2%
B34 128.0.0.1 ~191.255.255.254 2%
C 32 192.0.0.1 ~223.255.255.254 2%

|2 002 A&
X|A 1002 A&
K4 1102 = AlE

DZeiA | 224.0.0.0~239.255.255.255 | LEIHAEREE oot
EZa§A | 240.0.0.0~254.255.255.254 oo} )
> ¢l HRl0| S| = FAS2 E+ ELE AFEE

v 0] 127.0.0.1 = loopback(Xt2l), 192.168.xxx.xxx = At IP &

Div. of Energy and Electrical Engineering, Uiduk University @



IP =2 H|A|

. I8 IPvs R IP
-A™IPEFE 71700 IP =271 "ol Tl B
> 7| 7|7t BEOFX[H =401 2S5 E
- 7S IP: 2 W IP F=AE ] 709 7|7|7t L0 A AHE
> B = BREZE AN UKX| L= 7HEOA '
Ol] 1007H2] F=AE 150CH7t SOF7HHA AtE
> ISP(Internet Service Provider, QIE{Ul M| 2 A|) Ol M T2 A
> P &% (DHCP)
v Dynamic Host Configuration Protocol A{H|A
vV SR7|0M Tt P FAE DESIH AFE5HE ER0 = AL
« NAT (Network Address Translation) : IPI{ZIQ| A /XEE XHI|=

« SRIE SO LIV BR0= SRS FLAEME2IPFL S
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IP =2 H|A|

« 2O IPvsAtA |P
-2 IP: QB! Mol D RSHAH RO E (S2UE) IP A
> MA M et T4, 0= Z0[AML HZ20] 7tset
> 32H|EQ| MAIZ= T MAI2] 2= 7[7]7t Ar8817|0f| AL =X REE
-AH P LHEEO R AESHE IP T4 (= 7HY IP)
> A8 A 1192.168.XXX.XXX, 172.16.XXXXXX ~ 172.31.XXX.XXX, 10.XXX.XXX. XXX
SR7100AX 2 AL FE2 SIHLIS| CHE 321 IPE o2 7He| 77|71 SR]SHH A8
> |Pv4e| =4 BE FX| ol &
v SlLIS| CHE =21 IPE o2 7he| 7|7|7t 3%
> 5ot =X|7H 8
v 2|20 20| ==
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123.132.34.xxx
2E[5h= 2FRE /A0 EH 0|

123.132.34.12
QEHEQA0AM L 2Ol IPFA

192.168.0.31 D

192.168.0.1
LHHHEQ M &2 1P =4

192.168.0.12 D

123.132.34.14
CIE 387I

123. 132 34.15

3Ol IP FAE AIESHE 717]

Div. of Energy and Electrical Engineering, Uiduk University @



Ch3t

Oi|x| 6-2. Zt

Of| | 6-2. ZHEEeE & MH

o M 7 #1

// ANH S Al
#tinclude <ESP8266WiFi.h>

// RHUERZ H&EE 0|F/H|EH=
#define SSID "UIDUK CLASS"

#tdefine PASS ""

// MHE SeiA A (BMHO AFEE|
WiFiServer server(80);

—

—

gotH TE X|H)

Div. of Energy and Electrical Engineering, Uiduk University



G| %] 6-2. ZHTheh #ll A e #2

void setup()
{

/7 MEIE S8 Z7[%;

Serial.begin(115200);
Serial.println();

// FARIES(Wifi) AlZ @ HESRA 0|F/=
WiFi.begin(SSID, PASS);

// HEHI(SF7)ol HZE A=
Serial.print("Connecting");
while (WiFi.status() != WL_CONNECTED)
{

delay(500);

Serial.print(".");
}
Serial.println();

/) BEe 1p xA

Serial.println("Connected");
Serial.println(WiFi.localIP());
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G| x| 6-2. ZHCheh Ell A ¢ #3

// ME AIE
server.begin();
Serial.println("Server started");

/1 ME HE Ee

Serial.println("URL of the server: ");

Serial.print("http://"); Serial.print(WiFi.localIP()); Serial.println("/");
}

void loop() {

// MHO| F&et SE0IUEI A=K HAL
WiFiClient client = server.available();
// W&t BelO|HETL Yo B &

if(!client) {
return;

}

// SEO[AME(E HetRA)7t =7t BEE HYE W7HX| Ch7|
Serial.println("Client Connected");
while(!client.available()) {

delay(1);

}

Div. of Energy and Electrical Engineering, Uiduk University @



Gli %] 6-2. ZFEhot &l A 19 #4

// 2EO0|UEIL Bl 2FALS &S0
String request = client.readStringUntil('\r'); © como B
Serial.println(request); // AlE2[¥€ EL[HE ==

client.flush(); e
Connected, IP Address: 172.29.0.49

0w

=

// SElO|¢ENAH SRS ELj7| Connecting.....eeueeen...
client.println("HTTP/1.1 200 OK"); // 8% dlO Connected
client.println("Content-Type: text/html"); 172.29.0.49
client.println(""); // &2t 222 #& Server started
client.println("<!DOCTYPE HTML>"); URL of the server:
client.println("<html>"); http://172.29.0.49/
client.println("Connected to NodeMCU device !!!"); Client Connected
client.println("</html>"); GET / HTTP/1.1

Client disconnected
// 282 Ot B 20|l HEO| Z=E

delay(1); Client Connected
Serial.println("Client disconnected"); GET /favicon.ico HTTP/1.1
Serial.println(""); Client disconnected

AE A3E [JERAME B ME ~ | 18200 EEHOIE EE Y]
Div. of Energy and Electrical Engineering, Uiduk University @



of| & 6-1. FMQIE

Ol 6-1. NodeMCU EE2| EM QI HE

// BACIEUl(Wifi) AlE @ WERZ O|F/2=
WiFi.begin("UIDUK CLASS", ""); @ com1o =
|
// UWEf3A (—g—%ﬂ )Oﬂ AHA Al r 1105 15| LAVMN TEG | 55 S-S rSC AN SO S NS BLpthl 1 [pintt LVMSSS I SOMME Ten T S bt | 5oty 50
Connecting.coee ..
Serial. pr-j_nt("Connectj_ng" ); Cu:unneu:ted? IP address: 192.162.0.16
while (WiFi.status() != WL_CONNECTED) @
{ .
delay(500); I'::I:II'.II'.I.'EE'.-'EII'.I.g. .. eews
} Serial.print(”."); IConnected, IP address: 192.163.0.1¢6
Serial.println();
/) HZAE| Sof stoiebe 1p =A X MRS A32 [JEIUAME T) Both ML&CR | 115200 HEHDIE
Serial.print("Connected, IP address: ");
Serial.println(WiFi.localIP());
} ( Serial.begin(115200);
G
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of| x| 6-2. ZHChot 2l

« X7| MH :setup() &=
- M ZEhA K| dd  AH ZE H X[H

€8 CoM10

/) MHE ZaA A (AAMHO ALEEE seH EE X|H)
' WiFiServer server(80);

_________________________________________________________________________________________________________________________________________________

/] ME AR
server.begin();
Serial.println("Server started");

_________________________________________________________________________________________________________________________________________________

rls0% o B inis e | St ip gt iy
Connecting.
Connected
192.168.0.1%

Server started

JEL of the server:
http://192.1e8.0.1&/

€

// *1H'| My =
Serial.println("URL of the server: ");
Serial.print("http://"); Serial.print(WiFi.localIP()); S
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O|X| 6-2. ZHEL

 loop() &=

- T &0 22H0|AET) J=X| HASHL GlH &t S=

// MHO| H&or S20[HET U=KX| AL
WiFiClient client = server.available();
// B&t 22f0|QIET} glod B4 B
if(!client) {

return;

___________________________________________________________________________________________________________________________________________________________________________________________________

// SEOIAE(E E2tRXN)7F =71 EEE EE W7rX] tho
Serial.println("Client Connected");
while(!client.available()) {

delay(1);
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// SEOIAHEYL HH 237AgS 10{50(7] |
String request = client.readStringUntil('\r"); SKT ¢ I = 75% @ 23 4:42
Serial.println(request); // Al2|¥ EL|EHZE =%

client.flush(); @ 192.168.0.16 O

________________________________________________________________________________________________________________________________

Connected to NodeMCU device !!!

// SEO|AENA SEHE EL7|
c11ent.println("HTTP/1.1 200 0K"); // % dlH
client.println("Content-Type: text/html");
client.println(""); // dlEe 222 #&
client.println("<!DOCTYPE HTML>");
client.println("<html>");
client.println("Connected to NodeMCU device !!!");
client.println("</html>");

___________________________________________________________________________________________________________________________________________________________________________________________________
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Oll&l 6-2. ZHEtsh § MH 78 (M) #4

- HEIRKXNZ HEE EE
-Sllc] : AH 7t EU= Hi2o| £33 (HH(0|X], jpeg THY, )

. O SKT ¢ Im =l 75% H 2LF 4:42

-=2& g 4o|X] AA

g — © 192.168.0.16

; <!DOCTYPE HTML> o O

<html> Connected to NodeMCU device !!!

' Connected to NodeMCU device !!!

 </html>

=) o = .
-2 H2I X (22t0|HE)7 B oY

___________________________________________________________________________________________________________________________________ 152.168.0.16

GET / HTTP/1.1 T

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" http://192.168.0.1&/
Client Connected

GET / HITE/1.1
Client disconnected

9*C-DI IEl:)l-l:||=|-l = A = (4 )

(GET PUT, --) | O| X| F=2 TZEZ:‘HTTP/1.1
! ! Client Connected

GET /favicon.ico HITE/S1.1

Client disconnected
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Chrome ¢l H2}X £ 0]

e« Chrome C|HA : I E 7|

[ —_ HF .
- [Hl7F = =5 HE7| - JH&X =5, Crl+Shift+]
— O X
& 192168016 X +
& G @ Z°| 2% 192.168.0.16 O Az2=
Connected to NodeMCU device 1! [w ﬂ Elements Console  Sources Metwork Performance Memory » ' X
® O ¥ O Preserve log Disable cache | Online ¥ + ¥ o 4
Filter Hide data URLs
CUN | XHR IS CSS Img Media Font Doc WS Manifest Other
20 ms A0 = 60 mz 30 ms 100 ms
Mame Status | Type | Initiator Size | Time | Waterfall &
[ ] 192.168.0.16 200  docu.. Other 1118 20ms =N | |
|_| favicen.ico 200 text/... Other 1M1E 21ms [
2 requests | 222 B transferred | 134 B resources | Finish: 98 ms | DOMContentloaded: 67 ms | Load: 58 m
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T T
Mame X Headers Preview Response Timing
[]192.168.0.16 ¥ General
| fa.“'l-ccn'-cc [ 5] L 1105 [ I L I B Il = B o s Il
¥ Request Headers view parsed

GET / HTTP/1.1

Host: 192.165.8.16

Connection: keep-alive

Cache-Control: max-age=9

Upgrade-Insecure-Requests: 1

User-Agent: Mozilla/5.@ (Windows NT 18.8; Winfd; x64) ApplelebKit,/537.3
6 (KHTML, like Gecko) Chrome/79.8.3945.117 Safari/537.36

Accept: text/html,application/xhtml+xml,application/xml;g=2.9,image/ web
p,image/apng,*/*;q=0.8,application/signed-exchange;v=b3;9=0.9
Accept-Encoding: gzip, deflate

Accept-Language: ko-KR,ko;g9=8.9,en-U5;0=0.8,en;q0=08.7

Div.of Ene___ 2 requests | 222 B transferred

L=l =y ey L e A ey R L ey

Accept-Language: Eo-KR,ko;g=9.9,en-U5;0=0.8,en;q=08.7




HTTP IEES

&1 : https://enai.tistory.com/26
- FRgYac
SEH 3 o|O|
200 OK ™| Mo =E M2|E[ULCE,
LY MBHMOZ A=Y, I ZEt MER 2|AAT MM
201 Created o
AULCE.
HEE EHE &S HL. 8= FA0|HLE A7t oslg 4~
400 Bad Request ol 2O HEMBH
, ZAEIX0f| H2 S7tstt A0 LM, == #Hoto| Sie 420 &
404 Forbidden e = ST Ee T p=eTh =
500 Internal Server Error | A\ LHE0{[A X 2|7} 27150t Ar2to| 2ot AL
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6.3 ESP8266WebServerZ2:eiA

« O|X| 6-2: HE MH SeEiA
- Me{ate| HTTP Z2EZ2S 28is)o}
- XiM|et S 2 S A5 o e

« ESP8266WebServer 2efA
-gl MHE SeHA HTTP ZZEZS X|E
-HO|X|0fl S SEHS SE 34 HEl R X HHFH &

(ESP8266Webser: :on() & AIE)

|.

[ok
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Ol|X| 6-3. ESP8266WebServer #1

Div. of Energy

O| M| 6-3. ESP8266WebServer 22AE 0|8

#tinclude <ESP8266WiFi.h>
##tinclude <ESP8266WebServer.h>

ESP8266WebServer server(80); // AMHZAZE Ho| (ZEHS : 80)

void setup()
{

< setup() 2 MH FEMX| M2 : oA 6-22F SY >

/] M ¥ 2=

/1 2 HEZL0l o SYts 4F

server.on("/", procRoot);

server.on("/test", procTest);

server.on("/inline", []() { // C++ EC| &2 A
server.send(200, "text/plain", "inline function");

1)

// MEH AIE

server.begin();




Ol|Xl| 6-3. ESP8266WebServer #2

Div. of Energy

void loop() {
// ZEI0|HE H& K|
server.handleClient();

}

// /" A0 ot He|ghe
void procRoot() {
String ret = "<IDOCTYPE HTML>\r\n";
ret += "<html>\r\n";
ret += "Connected to NodeMCU device via ESP8266Webserver !!!\r\n";
ret += "</html>\r\n";
server.send(200, "text/html", ret);
}

// "/test" FA0| CHoh X2

void procTest() {
String ret = "<IDOCTYPE HTML>\r\n";
ret += "<html>\r\n";
ret += "AlE HO[X|QLICE. I1I\r\n";
ret += "</html>\r\n";
server.send(200, "text/html", ret);

DO




ol|M| 6-3. ESP8266WebServer (AH) #1

« ESP8266WebServer::on() g
- QX F=A0| Ce SE M| Z+E XH (& 0|5 XIH)

server.on("/", procRoot);
server.on("/test", procTest);

___________________________________________________________________________________________________________________________________________________________________________________________________

v01d procRoot() {

String ret = "<IDOCTYPE HTML>\r\n";

ret += "<html>\r\n";

ret += "Connected to NodeMCU device via ESP8266Webserver !!lI\r\n";
ret += "</html>\r\n";

server.send(200, "text/html", ret);

___________________________________________________________________________________________________________________________________________________________________________________________________
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ollM| 6-3. ESP8266WebServer (™) #2

« ESP8266WebServer::on() g
- 2o FA40 oot SE M| g5 XIF (&4 0|8 XIF)

server.on("/", procRoot);
server.on("/test", procTest);

___________________________________________________________________________________________________________________________________________________________________________________________________

-SsE NE| g SHUHES ZAEE USOM TS
/] "/test" FA0| CHEE M2

'void procTest() {

. String ret = "<!DOCTYPE HTML>\r\n";

ret += "<html>\r\n";

ret += "A|2E H[O[X[RILICE. I'TI\r\n";

ret += "</html>\r\n";

server.send(200, "text/html", ret);

___________________________________________________________________________________________________________________________________________________________________________________________________
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ollM| 6-3. ESP8266WebServer (MH) #3

« ESP8266WebServer::on() &

®)
O

- QFTE =0 S SH M2l 42 X (84 0|2 X|H)

- C++ 2hCker4= (lambda function)
> C++11 M B E X|&35IH, 0|S0| gl e
» CH2 3tAo| mfa

— OoT1T —

45

0B 2 HES=0 2 ALE

> Al [capture] (param) -> return type { body }

v capture: Ha HE

v param: @, @7t gl= B2 (param) S A

H o
v Return type : 2|E2t2 HIO|E &, 2| Zt0| Si= B8R

81 -> return typeE MzfJts
v body: &4 H9

o

server.on("/inline", []() {

server.send(200, "text/plain", "inline function");

})s
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C++ Lambda Function

' #include <iostream>
' using namespace std;

Eint main(void)
o
i int a = 5;
int b = 2;
// ATHURE AESHK| g1, CXE 2E H= 0fA

= —1d =

int resultl = []J(int n, int m)->int{return n + m;}(a, b); /] 7

// U X|FHSE ALESH Of|Al
int result2 = [a]()->int{return a;}(); // 5
int result3 = [a, b]()->int{return a + b;}(); /] 7
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C++ Lambda Function

int a = 5;
int b = 2;
/] ...

// HEURO| =5 A% 04|
int resultd4 = [=]()->int{return a + b;}(); /] 7

// HEAH| &E AHESH oAl
int result5 = [&]()->int{return a + b;}(); /] 7
int result6 = [&]()->int{return a = a + b;}(); // 7, a =7

/] BICHEtS LHEO| 2iCat42 ZEAIZ] Of|A|

int result7 = [&]()->int{ // 9
return [&]()->int{return a + b;}();

1 ON
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ol|X| 6-3. ESP8266WebServer Z1}

. 8l B X0l M SE T A

—

— O X
ee & http://192.168.0.16/ e 5 - S 5@
& 192.168.0.16 [t
Connected to ModetCU device via ESPEZEEWebhserver Il
— O X
e 2 http://192.168.0.16/test - A 0 - Lo <:) @

= 192168016

| -

OLOTOT 0T OLTOOTOHOH. Il

« 2K = iy = et2 2l2Y =X

- St= QIAY HHH : ‘EUC-KR, ‘UTF-16’, ‘UTF-8’ S2f CH¥
YO =X

o OFF0| Lo QIR B 1 "UTF-8

« R0 7|2 RY WY :'CP949  -'EUC-KR'1} H|=

« E HERXOf| A ol 212 LT ofF &

Div. of Energy and Electrical Engineering, Uiduk University St e
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ol|X| 6-3. ESP8266WebServer Z1}

<IDOCTYPE HTML>
' <html>
' Connected to NodeMCU device !!!

____________________________________________________________________________________________________________________________________________________________________________________________________

' <!DOCTYPE HTML>

' <html>

' <head>

' <meta charset="UTF-8">

' </head>

' <body>

' Connected to NodeMCU device !!!
' </body>

' </html>

___________________________________________________________________________________________________________________________________________________________________________________________________
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6.4 Ec|O|¢UE

. Sato|olE 1E
-HE S 2L0|AHE : WiFiClient 22HA AR
-4l 2210|HE : HTTPClient 22HA AL
- @ HEIRX Q| 132 NodeMCUO|M &= 2| E7ts (HE|D|C|0| E3O0| 72
=7ts)
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Glix| 6-4. & ScHO|UES| ¢ #1

Of| x| 6-4. & S=t0|AES[ T

#tinclude <ESP8266WiFi.h>

void setup()
{

}

< WIFI A2 282 M2k . oF 6-12t S >

void loop() {
// SEiO|YE X o
WiFiClient client;

// MO L, MH FA%p ZE HoE X|FH

// 2ISHHE HAIX] EA[SID &+ S&

if(!client.connect("energy.uu.ac.kr", 80)) {
Serial.println("Connection failed !!");
return;

}
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Clix| 6-4. & ScO|AUES| F1¢d #2

// MH0| RS request MM

String url = "/"; // x“* =N

// request Bt=7| : "GET / HTTP/1.1"

String request = "GET " + url + " HTTP/1.1\r\n";
request += "Host: energy.uu.ac.kr\r\n";

request += "Connection: close\r\n\r\n";
Serial.print("request : ");
Serial.println(request);

client.print(request); // MHO| QHESH|

while(client.available() ==0) { // SHO0| SunX| Ci7|s}t7]
// OFRAX SFX| f=C}..

}

while(client.available()) { // AHE FEH $£ilot SEHS A2E ELEHE S
String line = client.readStringUntil('\r'); / &2 OFX[E7EX] 87|
Serial.print(line);

}

delay(10000); // 10X3h J|CIEICE.

}
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// SEIO|AE X FHo
WiFiClient client;

// MHO| H&, MH F4 ZE HoE X|F

// SISHH HA[X] HA[SID e F

if(!client.connect("energy.uu.ac.kr", 80)) {
Serial.println("Connection failed !!");
return;

____________________________________________________________________________________________________________________________________________________________________________________________________
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// MHO| 28e request A

String url = "/"; // *“* ESEN

// request BtS7| : "GET / HTTP/1.1"

String request = "GET " + url + " HTTP/1.1\r\n";
request += "Host: energy.uu.ac.kr\r\n";

request += "Connection: close\r\n\r\n";

client.print(request); // AMHO| QESH|

¥ Request Headers view parsed
GET / HTTR/1.1
Host: 192.165.8.16
Connection: keep-alive
Cache-Control: max-age=0

Upgrade-Insecure-Requests: 1

Div. of Energy and Electrical Enghreermyg, uraukumversmty
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while(client. available() =0) { // 8HO| Suli7tX| ch7[5t7|
// OFRAE oIX| =Ch..

}

String line = client.readStringUntil('\r'); / =2 OrX|27HK] 47|
Serial.print(line);

while(client.available()) { // AMHZE EEH Aot SEZ2 A2|E ZLIHE ME

rﬂTPfl.l 200 0K

Date: Tue, 28 Jan 2020 10:57:04 GMT
Server: Apache

Content-Length: 308

Connection: close

Content-Type: text/html; charset=UTF-3

< !'DOCTYPE html PUBLIC "-//W3C//DID HIML 4.01 Transiticnal//EN">

<html =

<head>
<meta http-equiv="Content-Type" content="text/html; charsec=UTF-8" />
<meta http-equiv="Refresh" content="0; URL=/xe/" /=
ctitler== FIEIHErW HUAEINEEE ==</title>

< /head>

Chody>

snbap:r

S body >

. . . . . . . </html>
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Old| 6-5. HTTPClient 22{A A2 #1

O|X| 6-5. HTTPClient 22{A AL

#tinclude <ESP8266WiFi.h>
##tinclude <ESP8266HTTPClient.h>

// FUUEHZR M58 O0|5/H|ITH=

#tdefine SSID "XXXXXXXXXXXXX"
#tdefine PASS "XXXXXXXXXXXXX"

void setup()
{

¥

< WIFI A2 B2 M2F . o] 6-12t FAF >
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Old| 6-5. HTTPClient 22 A A2 #2

void loop() {
// SEO|AE A FO
HTTPClient http;

// YOISY FAE XIWoto] HaS Al
http.begin("http://energy.uu.ac.kr/");
int retCode = http.GET();
if(retCode > 0) {
String line = http.getString();
Serial.println(line);
}
else {
Serial.println("Error");

}

http.end();
// 1eeex &t 7|CIEICE,
delay(1000000) ;
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o 7| &E0l| M MZ5t= 7| &KL
- 7|4 M ZHE
http://www.weather.go.kr/weather/lifenindustry/sevice_rss.jsp
- 21t : RSS(Rich Site Summary) MH|AZ X|™-oE X|Ho| M| 0|2 M&
-RSS:HIAE HAOZ XML =S I 7| 2H0l HE (0f: FFA|/ZSH)
> http://www.kma.go.kr/wid/queryDFSRSS.jsp?zone=4713037000

202t A 2 &SI

i <?xml version="1.0" encoding="UTF-8" ?>
I <rss version="2.0">
i <channel>
Ioctitles? e SUHOE HMHA - FYEE FFA ZSH THE/title>
i <link>http://www.kma.go.kr/weather/main.jsp</link>
i <description>SU|0& AfH|A</description>
1 <language>ko</language>
i <generator>SU|0|2</generator>
| <pubDate>2020d 01F 28% (2)RY 20:00</pubDate>
i <item>
i <author>7|&#&</author>
| <category>ZHEE ZF Al LSH</category>
i <title>SU|E(EE) : BNEL ZFA 4S8H [X=101,Y=93]</title><link>http://www.kma.go.kr/weather/forecast/timeseries.jsp?searchType=INTEREST&amp;dongCode=4713037000</1ink>
I <guid>http://www.kma.go.kr/weather/forecast/timeseries.jsp?searchType=INTEREST&amp;dongCode=4713037000</guid>
| <description>
i <header>
<tm>202001282000</tm>
<ts>6</ts>
<x>101</x>
<y>93</y>
| </header>
1 <body>
<data seq="0">

Div. of Energy anc'n:reurrcarrrrgmeermg,‘uruukvmversnty """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ' @


http://www.weather.go.kr/weather/lifenindustry/sevice_rss.jsp
http://www.kma.go.kr/wid/queryDFSRSS.jsp?zone=4713037000

7148 g HE (RSS) &

| <header> E
| <tm>202001282000</tm> > LWHA|Z |
| <ts>6</ts> |
L <x>101</x> ;
L <y»93</y> S
] ] 1
jégjsfe” + XML 2= :EfO(tag)EE 74
i <data seq="0"> y 0:"] <tag>LH%</tag>
<hour>24</hour> > O[EAIZE (BA[ZE TERl)  Semrmrmrmrmrme e
<day>0</day> > 2 (0: 25,1: WY, 2: 2Z2l)
<temp>6.0</temp> > 2k
| <tmx>-999.0</tmx> » HA2T (S+01E U0 8l 3R) §
| <tmn>-999.0</tmn> »> X2k (S+018 U0l §lE ER) |
. . i <sky»4</sky> > SfsAEl (1: 3, 3: FEES, 4: =8) i
S EMBE | 1 prysecptys - BRME (o: 92, 1: HI, 2: H/E, 3: &, 41 AL |
l <wfKor>S2l</wfkor> > M ot=0{ HdH
<wfEn>Cloudy</wfEn> - ZM 0o HdH
= S A i <pop>30</pop> > 4 =HE [%]
XML =12 35 i <r12>0.0</r12> > 12A[ZF oA Tt i
! | <s12>0.0</s12> > 12A1ZF ofj & HMet i
<WS>2.6</WS> > 35 [m/s]
=2 <wd>7</wd> > EY (o~7: B, 85, 5, H5, 2XM)
| <wdKor>SA</wdKor> - & ot=0f
<wdEn>NW< /wdEn> > 3% Fo :
<reh>80</reh> > 8% [%]
| <re6>0.0</re6> > 6A|ZH oAb Zeat i
\4\ <506>0.0</s06> > 6A|ZH o4 MM |
: </data> i
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CliX 6-6. 7|1 &8 2MBE 2OItM ==-o}I| #1

Oflx| 6-6. 7| &d EMFE 2ofet N == o5t7|

#tinclude <ESP8266WiFi.h>
##tinclude <ESP8266HTTPClient.h>

// FUUEHZR M58 O0|5/H|ITH=

#tdefine SSID "XXXXXXXXXXXXX"
#tdefine PASS "XXXXXXXXXXXXX"

void setup()

{

< WIFI A2 282 MzF . o|d| 6-52F & >
}

// MHOAM 2ot MHEE XNESHeE Ha

String xml;
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CliX| 6-6. 7|8 2MBHE

=
[—

I

Of2tA Z=o}7| #2

// BH EXE0|AM SiLtel B FBE
String extractTag(String tag)
{

o
"IFR

// AMZEEl, tag == "hour
String st tag = String("<") + tag +
// S8 Ei, tag == "hour"QA&EL
String ed _tag = String("</") + tag + ">
// =XE AME SM EfO%F U= fIX] Y
int st pos = xml.indexOf(st_tag);

int ed pos = xml.indexOf(ed tag);

>0

LE X=

// Bl RIX[E 7|HCeE WEE F=

String cont

// MSFE =&t Efja7} =0
xml.remove(@, ed _pos + ed tag.length());

return cont;

)

ML T =

Div. of Energy

-> <hour>

-> </hour>

// BT Gl 8% gl EXEs g
if(st_pos < © || ed_pos < @) return String("");

xml.substring(st _pos + st tag.length(), ed _pos);

PR AL

' « XML X :Efd(tag)E2 +4
| Ofl] <tag>UiE</tag>

__________________________________________________________________

J

__________



Clixll 6-6. 7| &8 SN BOtetA Z=o}| #3

void loop() {
// StiO|AE X Ho

HTTPClient http;

// YOISY FAE XIWoto] HaS Al
http.begin("http://www.kma.go.kr/wid/queryDFSRSS.jsp?zone=4713037000");
int retCode = http.GET();
if(retCode > 0) {

xml = http.getString();

Serial.print(xml.length());

Serial.println(" bytes received");

Serial.println(extractTag("tm"));

// 570 (3AIZE EHRI0|EZ2 F 15A[ZF 27X])9l HEE HHSCICt.

for(int i=0; i<5; i++) {

Serial.print("AlZb : ");

' <data seq="0">
Serial.print(extractTag("hour™)); | <hour>24</hour>

| > O[EA|ZE (3A[ZF THe))
Serial.println("Al"); ' <day>0</day> > =GN (0 25,1 WY, 2: 2al)
Serial.print("2k : "); ' <temp>6.0</temp> 5> R
Serial.print(extractTag("temp")); | <tmx>-999.0</tmx> > A=k (S+0/F U0l BS B?) |
Serial.println(" [*C]"); - <tmn>-999.0</tmn> > XXN2E (0™ 20| gl 8%) |
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of| x| 6-6. 7| &

= MY 2ofetA Z&5V| #4

}

}
}

Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.

print("EM : ");
print(extractTag("wfKor"));
println("");

print("S% : ");
print(extractTag("ws"));
printIn(" [m/s]");
print("E3 : ");
print(extractTag("wdKor"));
println("");

print("& ");
print(extractTag("reh"));
println(" [%]");

println();

else { Serial.println("Error"); }

http.end();

// 1000X SOt J|CIZICE,
delay(1000000);

- <wfKor>SZ</wfkor> - =M ot=0] HE

| <wfFEn>Cloudy</wfEn> - =M Fof MH

| <pop>30</pop> > 83 HE [%]

| <r12>0.0</r12> > 12A|Zt Of| & Tt
| <s12>0.0</s12> > 12A|ZF o M A
| <WS>2.6</Ws> > 35 [m/s]

- <wd>7</wd> > E% (o~7: 5, 55,
: LS, ... BA)

- <wdKor>E A </wdkor> - Y =20

. <wdEn>NW</wdEn> - 3¢ 39

. <reh>80</reh> > &5 [%]

| <re6>0.0</ro6> > 6A|ZH O HdRE
| <506>0.0</s06> > 6A|Zt Ofl A M ME
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Connecting.ee s oo
Connected

7580 bytes received
202001222000

AlZE o 24A]

=5 6.0 [*C]

= A=

2 : 2.6 [m/3]
=TF : SM

=k 20 [%]

AlZE s 3 A

=5 @ 4.0 [*C]

=M JAE BE

F£ 1 2.5 [m/s]
=2F ¢ |AM

Sk @ 85 [%]

AZE o 8Al

T : 4.0 [*C]

=M AE GBS

& : 2.4000000000000004 [m/s3]
T SM

&0 @ 80 [%]
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