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Chapter 280. 2}o]x}o]
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1) http://www.arduino.cc/en/Main/ArduinoWiFiShield



http://cafe.naver.com/sketchurimagination Copyrights © Gyeongyong Heo

2loluefa)st JjRo2 mgso] 9one Z/bxel 2mEo] Mx| glo] golgo] Ycg
Agotol BA QENS BRI AAXE YT 4 AT golmto] Aol SD e &
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DFU programming jumper
(only used for updating shield firmware,
leave unconnected for typical use)
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FTDI connector for diagnostic communication

73 2. etojato] A Heof Yaole

golmto] Aol nto]32 USB AE7F Hewlo] 9tk of HUEL offolw Lz 1Y
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2. WiFi 22

etojmto] HEE ARESH| fSliAle obFole] 7|E 2tojHefd|z metE o] = WiFi 2fo]
v S AREsHE "ot Wikl 2toj82f2] ARE®2 Ethernet 2fo]H2{2]9] ARE Fwid} 7|
15tch. WiFi 2fo]B2j2]ol= WiFiClass, WiFiClient, WiFiServer 59 Z2jA7}
Aolg]o]  9lo ol oyl zto]B22]oA]  EthernetClass, EthernetClient,
EthernetServer 59 Z2fA0] siE3sttt. WiFiClasse] §-dst ZHA|Q1 WiFiz} sl mtdof
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E(Access Point, AP)o]] S1Zstojof stopb= Ro|c}, AP OlE|Ulm} AZA3H] o] =AY
7101 Aol sH= TR oshS stuj, AP AAsH] sl APY SSID7F st
SSIDE= Service Set Identifier®] °Fo]@ APO] o]2of sfjsict. ARSI AL 5= AP7} &
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WiFi Zea0lE chea e W dssol gojsol ic

H
o

e begin

int begin(char* ssid)

(
int begin(char* ssid, uint8_t key_idx, const char* key)
int begin(char* ssid, const char *passphrase)
- oS
ssid : At A} ol efolufo] YEYTo] o2
key_idx : WEP 4535 AMESh= UEHZOIA AESLAL St 7] Wz (0~3)
key : WEP 92318 Atgot WEQIcIAY 16514 21 7|
passphrase : WPA 95} ALgole Y EYTojxe] mfrgc
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WL_NO_SHIELD 255
WL_IDLE_STATUS
WL_NO_SSID_AVAIL
WL_SCAN_COMPLETED
WL_CONNECTED
WL_CONNECT _FAILED
WL_CONNECTION_LOST
WL_DISCONNECTED
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e gstatus

uint8_t status(void)
S EN T
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¢ disconnect

int disconnect(void)

AZES Ta3T. Al gojmfolo] JE=

e locallP, subnetMask, gatewaylP

IPAddress locallP(void)
IPAddress subnetMask(void)
IPAddress gatewayIP(void)
- oS gl
- WE P FA, B opAT, AolEdo] F4

T HA

ofolmto] M=o IP Fa, MUY OIAZ, Ao|EF0] Fag v

g},

e config
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void config(IPAddress local_ip)
void config(IPAddress local_ip, IPAddress dns_server)
void config(IPAddress local_ip, IPAddress dns_server, IPAddress gateway)
void config(IPAddress local_ip, IPAddress dns_server, IPAddress gateway,
[PAddress subnet)
- oL

local_ip : 22 [P &4

dns_server : DNS MY F4

gateway @ A|I0|EQo] 4. YEEYS Pt FY5taL OpX|} vlo] ETE 191 3

subnet : ABYl O0tA3 . OZEZFS 255 255.255.0

ot ot
- BhEg  ele

begin ¢+ DHCPE &3 #Atsoz IP 245 Z9sH #= 99, config &4e A 1P
FA25 AET & S SiEH. IP F4a o]Qo= DNS AH Fa, AOJEHo] F4, AHYE
Sopa3 S AAE 4 Aot begin 4 o]A0f| config 45 2E5HH begin 4ol A

+ config &40 At FJEE o] &3sto] efojmto] =5 sttt

e setDNS

void setDNS(IPAddress dns_serverl)
void setDNS(IPAddress dns_serverl, IPAddress dns_server?)
LR
dns_serverl: DNS Al¥| &4 1 (primary DNS server)

dns_server2: DNS Al¥| &4 2 (secondary DNS server)
- dg}shzr o %}\-‘%

T HA

Ju
ol
-
3
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i)

DNS A®jo] IP 45 2A7geitt. DNS MH9] fas 27 7H] &

» SSID

char* SSID(void)
char* SSID(uint8_t networkltem)
S LIRS
networkltem : A8 TWAA BHAE ZMH YEYT HS

- 9L Y EY S0 SSID
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uint8_t* BSSID(uint8_t* bssid)
- o5
bssid : BSSID 3t A4S ¢Jgt v
- 9IS 1 BSSID 3t A& WMo EQlE]

AZs o] 9t UEYT BSSID 29l WA EIES MAC F4F dojert
BSSID & Ui7fsi42 AUE mo] A0, wstels 3re wme] moleolct &, gl

g g oA $U8 B sk

int32_t RSSI(void)
int32_t RSSI(uint8_t networkltem)
- o
networkltem @ A0 WA OA A= A YEYI HS

- W s g

e encryptionType

uint8_t encryptionType(void)
uint8_t encryptionType(uint8_t networkltem)
- o7
networkltem : A

W YOI BAE A YEUI W
- W e al 7)o
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L g FRE E 2 F o9 ge Zen
¥a % Sk

(73
ENC_TYPE_WEP 5
ENC_TYPE_TKIP 2 WPA
ENC_TYPE_CCMP 4 WPA
ENC_TYPE_NONE 7
ENC_TYPE_AUTO 8

B 2. 9435t 71H

macAddress

uint8_t* macAddress(uint8_t* mac)
- Of7RE S
mac : MAC F4 AAS 95t vy

- WHEI : MAC F4 A% Blm o] EQlE

efojmto] HEO] MAC 45 dojeth MAC Faxs ULz AFE BHo| XAEd,
L=

Ve s 2 v ZRIEoltt. &, vHE= 3 iR as

getSocket

static uint8_t getSocket(void)
- oS gl

- ghsbgh 0 AR 7HsS Al "R A7 S = NO_SOCKET_AVAIL (255)

8 Jhs@ A WAl 2709 We S W ooluto] WEo|A ALG JHsE AT) 2% 4

firmwareVersion

static char* firmwareVersion(void)

- oRES 9

- gk ejolufo] o] Helo] BA
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* hostByName
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- Oj7iE S
aHostname : SAE 0o]&
aResult : SAEQ] [P

R AN
_l__l_
- whERy o] 43 1,

Ynjstel @F 2c 9

int hostByName(const char* aHostname, [PAddress& aResult)

~E oZ

P Faz WHEohh

M
>
ne,
tu
R
2
A,
rr
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¢ scanNetworks

int8_t scanNetworks()

- opREg RS
- wHEg 9 vEYaY 4

—

AME b5 Et eolmo] YEYAE Aty WHH YEYI] 42 wlatsic

gfolto] HES ALgst] Flel
=2 st 27R|9 dojtt

APE M) AL AFIR] 12 Fwie] APS PAstol

2AA] 1 B4 YEYS AN

#include <WiFi.h>
#include <WiFiClient.h>
#include <WiFiServer.h>
#include <WiFiUdp.h>
#include <SPL.h>

void setup() {
Serial.begin(9600):

listNetworks();

/] AM A

=IIE A
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void loop() { }

void listNetworks() {
Serial.println("** Scan Networks =**");

byte numSsid = WiFi.scanNetworks();

Serial.print("Number of available networks:");
Serial.println(numSsid); // A= o
for (int thisNet = 0; thisNet < numSsid: thisNet++) {
Serial.print(thisNet):
Serial.print(") ");
Serial. print(WiFi.SSID(thisNet)): // SSID
Serial.print("\tSignal: "):
(
(

Serial.print(WiFi.RSSI(thisNet));

N
=
fob
o}
B

Serial.print(" dBm");
Serial.print("\tEncryption: ");
Serial.println(WiFi.encryptionType(thisNet));

// BAIA EAE A

_'IO_
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COM35 [Arduino Una) =
| ds |

#+ Scan Networks « i,
Mumber of available networks:B

0 hgveap Signal: -38 dBm Encryption: 4

17 iptine Signal: =51 ¢Bn Encryption: 4

2) iptime_dhan Sianal: -65 dBm Encryption: 4

3 dlink Signal: =72 Bn Encrvption: & E

41 1JWE04 Sianalt -85 Bn Encrvption: 4

5) u-dey Signal: -85 dBm Encryption: 4

W A= 238 Mo line ending » 9600 HE ZIOIE =

a8 30 2R 1 e At

olAl F41 UEYI] F&sH EAL UEHI] F&sH7] A= begin

ouf, WPA 45318 Agstt YENIC 39 SSIDY HAYCS A

YEYIFO e A= =g o Qo

7

2R 2. B UEYT HA)

#include <WiFi.h>
#include <WiFiClient.h>
#include <WiFiServer.h>
#include <WiFiUdp.h>
#include <SPIL.h>

char ssid[] = "hgycap";
char pass[] = "your_password";

int status = WL_IDLE_STATUS;

void setup() {
Serial.begin(9600):

// YEHTS] SSID
// APS A=

_'I'I_
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if (WiFi.status() == WL_NO_SHIELD) { // Qto]nto] & & AA}
Serial.println("«* WiFi shield NOT present.");

while (true):

String fv = WiFi.firmwareVersion(); // Bdlol WA AAL

Serial.println("* Firmware : v." + fv);

while(status '= WL_CONNECTED) {
Serial.print("Attempting to connect to \"):
Serial.print(ssid);

Serial.println("\"");

status = WiFi.begin(ssid, pass); // WPA/WPA2 UEQ 3o 42

delay(10000); // S 7]

Serial.print("You're connected to the network \"):

Serial.print(ssid):

Serial.println("\""):

printCurrentNet(): // A4E YEYI A
printWifiData(); // Qtojmo] At Au

void loop() { }

void printWifiData() {
[PAddress ip = WiFi.locallP();
Serial.print(" >> IP Address: ");
Serial.println(ip):

byte mac[6]:

WiFi.macAddress(mac):

_12_
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Serial.print(" >> MAC address: ");
for(int i = 5; 1 >= 0; i--)}{
Serial.print(mac[i], HEX):
if( != 0) Serial.print(":");
}

Serial.println();

void printCurrentNet() {
Serial.print(" >> SSID : ");
Serial.println(WiFi.SSID());

byte bssid[6];
WiFi.BSSID(bssid);
Serial.print(" >> BSSID : ");
for(int 1 = 5; 1 >= 0; i--){
Serial.print(bssid[i], HEX);
if(i != 0) Serial.print(":");
}

Serial.println();

long rssi = WiFi.RSSI();
Serial.print(" >> Signal strength (RSSI) : ");

Serial.printin(rssi);

byte encryption = WiFi.encryptionType():
Serial.print(" >> Encryption Type : ");
Serial.println(encryption, HEX):

2) SSIDSF A9 =t F430A S AP WA WHstol ALgstolo}

%
=

_13_
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i !
COM35 [Arduino Una) | B |G
=
+ Firmware @ v, 1.1.0 o

attempting to connect to “havcap
You're connected to the network "hevcap”
> 3510 ¢ hgvcap

>» B3SID : B4'E5:99:E:3E:Gh

»> Signal strength (R3S} @ -34

> Encryption Tvpe @ 4

== |P hddresst 192, 168.0.10

*> MAC address: 7B:C4E:12:64: 44

m

@ AHE A3E Mo line ending v 9600 2C HOIE «

ad 4. AFIR] 2 AeY Axt
3. WiFiServer ZajA

WiFiServer 224t 02 AFEY $4717]014 A

z
Melab] ojst Fejae cheat 2 W 4ot Aol gk

e WiFiServer

WiFiServer(uint16_t port)
- o
port : TE WS

- o1
- W gg

A LER Sojor FaoldlEe] QL PAISH: A RS AT
* begin

_14_
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void begin(void)
- RS gle

191 . o010
- Hshzt - gle

T HA

NS AR AL ASEH Aus As AR g Ao A8E EER Zejold o
R4S PASEL ZetolES] aRo] Sole® 2HS WYL olF FefoldEe Aol

oA E 242 Al2eitt. etojmo] i Ao 471 272 AT 4 U

e available

WiFiClient available(uint8_t* status = NULL)

Aol F&H SetoldE F AYOA g =2 4 e HolHE 2 Z2o|dE A

=
Uit H45E S0 Es ZHOIUE FHAY stop S Sl FAHLR dES Sl

e write

size_t write(uint8_t data)
size_t write(const uint8_t xbuf, size_t size)
S FES
data : 1 ufo|E 27]9| Fo]E
buf : Hio]E Bjd Hjo|E
size : buf W dlo]g =27]

- WHEIRE : 2olAER A vlolE 4

Aol g4 2E ZCIUER HolHE A&ttt WEE s U2 JHE ZolAdEqA A

4% Hlo|E 22 BT 3t ol
e print, println

Ao A&" BE ZEolAEA Hol§E A&ttt print® println &40 ARERIZ

Serial Z2)A9] print ¥ println 49} =dstct.

_15_
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4. WiFiClient Z<fA

WiFiClient 2 A% Aujo] Faste] FAIT & Ak otoluto] ZatoldES 93t Az
cheut e AW g5l ojulof gk,

*  WiFiClient

WiFiClient()
- oS
2}

- l:‘l_}s?:}7

o
BA O
o
a

ol
T HA

sfoluto] ZatoldlE AAS WYSHE AAALZ, WHT TeoldEL connect LT AHE

stol 1€ IP a0t ZES Sl Yo A&5T 4 Qo

e connect

int connect(IPAddress ip, uintl6_t port)
virtual int connect(const char xhost, uintl6_t port)
- ojrHE S
ip : IPAddress @A19] MY 1P &4
host : FAIEZ BHE= AH 4
port : Ze}o]AEVE & M9 LE W

- R - A&l st true, TSt falses X

T

A" MHe 249 RES Fo MR J45 Al

e connected

uint8_t connected(void)

- g Qe

- W A S oy

SefolQlEst Aujo]l FaElol 9k o] ofRE wBITh Whol ErH olFoE x| o
2 dolElrt EAlsts A9 &, 24l vmlo] dolEzt ol 9ol WEE oz 7
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Fct,

e write

size_t write(uint8_t data)
size_t write(const uint8_t *buf, size_t size)
- oA
data : 1 H}o]E =7]9] to]g]
buf : B}ol= Hj Hlo]E]
size : buf Y g|o]E 7]

- SR AuR A4E ulolE 4

e print, println
ZefoldEl F&E o 9t M2 oo]elg W&tk printe} println 40 AMgHe

Serial Z2£A9] print ¥ println 49t =UsHC}.

e available

int available(void)
- oA g

- BRI  AWREE H4E upolE 4

A 2RE Faelo] FetoldE} 9e 4 9l Tlolg] volE 2

fulu

19
£
Ku)

e read

int read(void)
int read(uint8_t *buf, size_t size)
- oS
buf : ¢jo} 52 HlolHE AFL uvin
size : B]mQ] H}o]|E k9] 37|
- Wkghgt ¢ 9lo] S0l 1 ulo]E fo]E], 0 = -1

w747t fle read &4 BT Qe A BIA BRO|E Ho]E|S @jof whEsith. Uf7f 4

_17_
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7} 9l read @4t A0 size vlolE9] lolElS o] bufo] AREL 02 WEHICE 2ol

Ut oo -1g wrEkiT

—
|t

o
-
»

void flush(void)
- OpRES ogle
O

- y}sh7k %i

L HA

AW 23E FEo] oAl 9x| ke HlolES goiA] 241 WS ulec

e stop

void stop(void)
- oS

-

KoX
a

go €2

Wl

L

Huote B4 S 3

o
2

o},

5. 9 ZetollE

ojfylez & 4 Qe AS2 Yool & 4 Qloh. offh AZ2 fIt 2R Yol

Atol7t Qg Wolck. WA B/} APIS Es @A UM FRE dojot AHAS ofoluo|S

32 ofolumolz 5] X FRE Poje} At A ofolc}

AAA 3. 9R Hu E)

#include <WiFi.h>
#include <WiFiClient.h>
#include <WiFiServer.h>
#include <WiFiUdp.h>
#include <SPI.h>

_18_
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char ssid[] = "hgycap"; // UEY 329 SSID
char pass|[] = "your_password"; // AP9] mjAQt
int status = WL_IDLE_STATUS:

char server_address|[] = "api.openweathermap.org";

char server_pagel] = "/data/2.5/weather?q=\"busan\"&mode=xml";

String buffer = " // &A1 ol A7 v

boolean process_it = false;

WiFiClient client:

void setup() {
Serial.begin(9600):

if (WiFi.status() == WL_NO_SHIELD) { // tol]ilo] AT ZHAf
Serial.println("** WiFi shield NOT present.");

while (true):

while(status '= WL_CONNECTED) {
Serial.print("* Attempting to connect to \"'):
Serial.print(ssid);

Serial.println("\"");

status = WiFi.begin(ssid, pass); // WPA/WPA2 UEY o] 424

delay(10000); // A4S 7]

Serial.print("* You're connected to the network \");
Serial.print(ssid):

Serial.println("\""):

Serial.println("* Connecting to server...");

_19_
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[/ EX PR Ay Awo] A&
if(client.connect(server_address, 80)){

Serial.println("* Connected to server...");

[/ FATS AR EA R 2R

client.println(String("GET ") + server_page);
// Hlolg &
/]8R =

client.println("Connection: close");
client.println();

}

else{

Serial.println("* Connection to server failed...");

void loop()
{

while(client.available()) {

char c = client.read(): /] =
if(c == "\n")

process_it = true; // &
else

buffer = buffer + c;

if(process_it)

process_data(); //

// Meigte] ol FRE AS FefoldlE FR

if (!client.connected()) {
Serial.printin():

Serial.println("* Disconnecting...");

client.stop(); // Zeto]

while(true);

+
e
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void process_data(void)

{
String key[] = { "temperature”, "humidity", "speed" };

m,
)

String value_string =

int index, position, position_end;

// FESFLAL sh= JHO] 7|9 A
for(index = 0; index < 3; index++){
position = buffer.indexOf(key[index]):

if(position != -1) break:

/] 2E 5= T
if(index < 3)

position = buffer.indexOf("value") + 7; // ZF A&t YA

AP
oX
e
N
=]

gelof 9

rir

(@]
3

position_end = -1;
for(int i = position; i < buffer.length(); i++){
if(buffer(i] == "\"'{
position_end = i; // A58 YA

break;

if(position_end = -1){

value_string = buffer.substring(position, position_end):

Serial.println(" >> " + buffer); // SAE 22X
Serial.println(key[index]| + " : " + value_string); // FEE Y8
}
}
buffer = "

process_it = false;
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-

COM35 [Arduino Una) | B |G

| Bg |

+ httempting to connect to "hgvcap” e
+ You're connected to the network "havcap” '

+ Connecting to server. ..

+ Connected to server, ..

*»  <temperature value="287.999" min="287.999" max="Z87.099" unit="ke .
temperature @ 287,999

> <humidity value="68" unit="%"/>

humidity © G8
e <gpeed value="1.31" name="Calm"/>
speed ¢ 1310

+ Disconnect ing. ..

4 | H | b

=

ME AIE Mo line ending » | 5600 EE HOE -

a3 5. AAR] 3 Ao At

6. &4 AH

efojmpol HdE=2 A AHE FH5tL dA THRIAYY S A4stes SUCIVER AR =
2ARE Adsl BAE ) A & W ZfoldER gojg A& oty - <] 2ol
EQF MY g AastH i, efojupolz R4 HEYI F&ste W AR 25 &
st "o VA2 opd2 0% A0 Hof AAshtt AAR] 42 epojmtol S Eof

AAR] 4. 9 HE

#include <WiFi.h>
#include <WiFiClient.h>
#include <WiFiServer.h>
#include <WiFiUdp.h>
#include <SPIL.h>

3) SSID9t TAY = A4stnr} st AP WA WAsto] Abgatofof

ra
&
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char ssid[] = "hgycap":
char pass[] = "your_password";

int status = WL_IDLE_STATUS:

WiFiServer server(80):

void setup() {
Serial.begin(9600);

// HIEHZS SSID
// AP9] TiAQE

if (WiFi.status() == WL_NO_SHIELD) { // Qtojmto] &= HAA}
Serial.printIn("+** WiFi shield NOT present.");

while (true);

while(status = WL_CONNECTED) {

Serial.print("* Attempting to connect to \");

Serial.print(ssid):

mn .,

Serial.println("\"");

status = WiFi.begin(ssid, pass);

delay(3000);

// WPA/WPA2 U E3o] 974

// 8% O71

Serial.print("* You're connected to the network \");

Serial.print(ssid):

Serial.printin("\""):

server.begin();

Serial.print("* Web Server Address :

Serial.println(WiFi.locallP());

void loop()

// & A9 AE

Vo /)W A 2AEY
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// oFEolwel | Az @He vl FeloldE HA

WiFiClient client = server.available():

if(client){ // ZetolAETE EXfot= 4%
while(client.available())
client.read(); // SeolAEQ] Q72 9lojA vH

// HTTP HIAIR] A&
client.printin("HTTP/1.1 200 OK");
client.println("Content-Type: text/html");
client.println("Connection: close"); // 2@ X4 5 A4 &8
client.println("Refresh: 3"); // 3% otch < mo]X] A}F 734l
client.printin():

client.printin("<IDOCTYPE HTML>"):

client.println("<html>");

client.print("Analog Input (0 ~ 1023) : ")
client.println(analogRead(A0)); // 7t X§o] He o] A&
client.println("</html>");
(

client.println();

client.stop();

4) SSID9} WA EL R&stil sl APY] 9 W7stel A1gstolof ik,
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r = ™
COM35 [Arduino Una) [E= e

+ gttempt ing to connect to "havoap” #
+ You're connected to the network “havcap”
+ Web Server Address ¢ 192.168.0.10

m

VI RE 238 Noline ending v 9600 2E B0IE  ~
23 6. 2R 4 A8 Ayt - Algld 2YH
[ i o] =]
/M 192.168.0.10 %\
& - € [[1192168010 * O =|

Analog Input (0 ~ 1023) : 966
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