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% 1 WebServer 2 7 (WebServer)

#include <SPLh>
#include <Ethernet.h> /] g 2% S B (1

// Enter a MAC address and IP address for your controller below.
// The IP address will be dependent on your local network:
byte mac(] = {

OxAA, 0xBB, 0xCC, 0xDD, OxEE, OxFF
oo //MEAEEA MAC ADRESS #4fitiX & educake 1) MAC ADDRESS
IPAddress ip(192, 168, 30, 200); [/ERIN B 25 TP ik, 3235 n] L H AT
BN ZX AT sk
IPAddress dnServer(168, 95, 1, 1); [/ DNS %45, A154 Hinet
(1) DNS ik g54%, 1038 Al BAEAT B SO e ) DNS k45 &=
// the router's gateway address:
IPAddress gateway(192, 168, 30, 254); /BRI 5% (R (2
Rounter 8¢ AP (L), A4 AEES BIAEEHIMSCH b, #2mT BLEAT L
AT R 5 )
// the subnet:
IPAddress subnet(255, 255, 255, 0); [/ ¥ WfERS, A5 Class C

// Initialize the Ethernet server library
// with the IP address and port you want to use
// (port 80 is default for HTTP):

EthernetServer server(80); /)55 Bk 55 25 FE 48 Port 80 Syl v
|

void setup() {
// Open serial communications and wait for port to open:
Serial.begin(9600); /55 W 1 TH] PR 38 TR R
while (!Serial) {

; // wait for serial port to connect. Needed for Leonardo only
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// start the Ethernet connection and the server:

Ethernet.begin(mac, ip, dnServer, gateway, subnet); [/EH ERE S
9 £ B 5E 2K 5 3l WEB IR 55 2%
server.begin(); //FF A Web Jik 45 #i81E
Serial.print("Server is running at ip: "); /BN H IR %5 315 B
Serial.printin(Ethernet.localIP()); J/EN ARG 2% TP Hudik
}
void loop() {

// listen for incoming clients
EthernetClient client = server.available(); /a1 G NiZEAN WEB iR4525, )
Z—A Client BEHL 3
if (client) { /TR G 31— Client B/ L A% 2
Serial.printin("New Client"); // BN BT R
// an http request ends with a blank line

boolean currentLinelsBlank = true; //
while (client.connected()) { /A R )
if (client.available()) { [/ IHRERHLEG Client BE LG A 2 K ik
char ¢ = client.read(); /R NBENLE Client BEHL S0 3145 &
C
Serial.write(c); //ENH A% ¢

// if you've gotten to the end of the line (received a newline
// character) and the line is blank, the http request has ended,
// so you can send a reply
if (c =="\n' && currentLinelsBlank) { /AN RAT & ¢ & AT B
[ONERENTIE PNk
// send a standard http response header
client.printin("HTTP/1.1 200 OK"); /3% Http A Sk 28 ([

client.printin("Content-Type: text/html");  //i&H Http #rk3

client.printin("Connection: close"); // the connection will be
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closed after completion of the response /3% Http A Sk 2 ([ 1 2L
iX)

client.printin("Refresh: 5"); // refresh the page automatically
every 5 sec /3% Hitp 5 Sk s (i 2 225%)

client.printin(); /& Hitp A Sk Eds (15 2 2i%)

client.printin("<!DOCTYPE HTML>"),  //i%H Http 5 k¥ (I

client.printin("<html>"); [/ Hitp Ax Sk 2 ([ e E%)
// output the value of each analog input pin
for (int analogChannel = 0; analogChannel < 6; analogChan-
nel++) { [/ IAL O 2] 5 45 50k ok
int sensorReading = analogRead(analogChannel);

client.print("Analog Input *); / /3% T R
client.print(analogChannel); /738 B LA i 1]
client.print(" is "); / /32 H i TH] B
client.print(sensorReading); /3% H R HAZ AR AL E T
ke
client.printin("<br />"); /3% H IR DT 4 T
}
client.printin("</html>"); //3E T Tag £ ([ e E%)
break;
}
if (c=="\n"){ /1B —AT
// you're starting a new line
currentLinelsBlank = true;
}
elseif (c!="\r){  //WRAEHATHE
// you've gotten a character on the current line
currentLinelsBlank = false;
}
}
}

// give the web browser time to receive the data

-7




86DuUIND

delay(1);  //%EiE—=H

// close the connection:

clientstop();  //FRHIBALE Client B Lum (2 75 ZOCH, AR SHP)
Serial.printin("Client Disconnected"); /13 R IRHLIKT 2k

IR, 3 T A B RSER- WebServer IR 45 SR 1

Gsrver ir cunning st ip: L92.163.30.20D

o liee wnding - | 0500 hand .

(a). WebServer Ml A% 7 FF- 46 ] [
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% 2 WebServer i f2 7 —(WebServer_Dhep)

#include <SPI.h>
#include <Ethernet.h> Il A5 85 0 75 S Y

/I Enter a MAC address and IP address for your controller below.
/I The IP address will be dependent on your local network:

byte mac[] = {
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O0xAA, 0xBB, 0xCC, 0xDD, OxEE, OxFF
¥ IMEAX MAC ADRESS i &5 educake () MAC ADDRESS

IPAddress ip(192, 168, 30, 200);  //ERINFIMILS 1P sihk, S35 v DL EAT 3 0N
Z AT FH

IPAddress dnServer(168, 95, 1, 1); 1P () DNS Il 554%, A58 Hinet
(1) DNS 525, e al LLEAT E SO T 1) DNS ks 3%

/I the router's gateway address:

IPAddress gateway(192, 168, 30, 254); //ERI\ KM 5 K4k (5 /& Rounter 5§
AP k), A N1EE S RIS M SR L, 522 ] DL EAT O KT H

(1) DX 5 1)
/l the subnet:
IPAddress subnet(255, 255, 255, 0); I MRS, ZA+454 Class C

/I Initialize the Ethernet server library

/[ with the IP address and port you want to use

Il (port 80 is default for HTTP):

EthernetServer server(80); 1155 Bk 4% %8 3114 Port 80 Syl i I

void setup() {
/I Open serial communications and wait for port to open:
Serial.begin(9600); 1 M 4 T T ) 30 R
Serial.printin("Now Program Start") ;

while (!Serial) {

; [/ wait for serial port to connect. Needed for Leonardo only

/I JAH Ethernet BX#l, T2l DHCP Hf5 IP ikl
if (Ethernet.begin(mac) == 0) {
Serial.printin("l can't get any IP address from DHCP Server");
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[l TEEAS P bk, AT
for(;;)

}

/I i 1P Huhk

Serial.print("Default IP Address is : "); //E1H AR5 235 2
Serial.printin(ip); BN R S5 2% 1P Mtk

/[ Ethernet.begin(mac, ip, dnServer, gateway, subnet);
Ethernet.begin(mac);  // W R DHCP RS #3HU15 ip, i EiXFES

server.begin(); II7F 3 Web %5 23 i81F
Serial.print("Server is running at ip: "); HIEP H R 552845 S
Serial.print(Ethernet.locallP()); HEDH R 554815 5
Serial.print("from DHCP Server \n");} I1ER H R 554815 )5

void loop() {

/I listen for incoming clients
EthernetClient client = server.available(); I RA NiEN WEB i 55 %%,
J& 8h—A> Client B3
if (client) { I3 33— Client BENLSH A1)
Serial.printin("New Client"); JIENH BT ERAL"

/I an http request ends with a blank line

boolean currentLinelsBlank = true;
while (client.connected()) { I SEERHL )

if (client.available()) { IR EBEHLR Client B L A 2 B it >k
char ¢ = client.read(); IR ML Client BeHL A 12 B o ok
Serial.write(c); IEFH AR 4] ©

/'if you've gotten to the end of the line (received a newline

/I character) and the line is blank, the http request has ended,

-12 -
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// so you can send a reply
if (c == "\n' && currentLinelsBlank) { IR & ¢ 24T E s H
H s v r
/I send a standard http response header
client.printin("HTTP/1.1 200 OK"); IGEH Http A Sk 24 (18] E 2
1%)
client.printin("Content-Type: text/html"); 1132 4 Http bk 2L
I (18] % EH%)
client.printin("Connection: close"); // the connection will be closed
after completion of the response /i Http #5 S iE ([ 52 Bi%)
client.printin("Refresh: 5"); // refresh the page automatically every
5sec /& Hitp Sk ZdE ([ 2 i)
client.printin(); I Hitp Ark 20 ([ € 2E3X)

client.printin("<IDOCTYPE HTML>"): /A% Hitp 7 Sk %k (171
EBLIK)
client.printin("<html>"); I Hitp Ar k20 (1] e 2E9X)

/I output the value of each analog input pin

for (int analogChannel = 0; analogChannel < 6; analogChannel++)
{  IPEEEUAL O 2 5 /3 PRkt ok

int sensorReading = analogRead(analogChannel);

client.print("Analog Input "); 1132 H 18 T B A
client.print(analogChannel); 1132 28 JLAMSEA0L 388 v o 11
client.print(" is "); 11325 1 T A
client.print(sensorReading); 11325 H 52 HE A0 I8 T s
ikve/h

client.printin("<br />"); 1132 H A T A7

¥

client.printin("</html>"); 113 H W UL Tag £ (il e 22i%)

break;

¥
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if (c=="\n"){ I3 —AT

/[ 'you're starting a new line

currentLinelsBlank = true;

}

else if (c 1="\r") { T RAS AT 5

/[ you've gotten a character on the current line

currentLinelsBlank = false;

}

/I give the web browser time to receive the data

delay(1);

38R —Z&Rp

/I close the connection:

client.stop();

SR ABRHLIY Client AL (0 /5 251, AR )

Serial.printin("Client Disconnected"); 113 HERA L KT 2
¥
¥
W F EATR, 30 DUR B4R IR SEL - WebServer IHATE T — 45 S .

- 14 -




86DuUIND

www.86duino.com

Osfault 1P Addrs=s iz @ 19E_163.20_Z0D
Bl |Derear iz muroing ab dp: DREO1AD 0 104f cow DET Sexves

7 et

(a). WebServer M FE 5 146 15 [

B b TN ] B NS R
Lt ™ x AT EAM
o o B [ s O oo G ) AR P G BB v e GNP EREGe TG @

BIa/H - AEE
HETE

(b). & BN A iR

-15-



86DuUIND

www.86duino.com
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# 3 Telnet % ;' i 2 /7 AR 7 (TelnetClient)

#include <SPI.h>
#include <Ethernet.h> /] A R % 0 5 B R 1Y)

// ' Enter a MAC address and IP address for your controller below.
// ' The IP address will be dependent on your local network:
byte mac[] = {

0xAA, 0xBB, 0xCC, 0xDD, OxEE, OxFF
3 /M8 X MAC ADRESS 41X f5 educake ] MAC ADDRESS
IPAddress ip(192, 168, 30, 200); IERIN X 2% 1P Hbdilk, 5235 7T DL A AT S U R
A Ak
IPAddress dnServer(168, 95, 1, 1); /% [#) DNS Ik 55#5, 454 Hinet [ DNS i
F5a%, AT LLEATESCNZ A A DNS ks ot
// the router's gateway address:
IPAddress gateway(192, 168, 30, 254); (1BRAN T A DS ) H k(R /2 Rounter B¢ AP )
PIE), AASNVEE S BIEIR ISRk, 5238 T LLE AT 5 SO S AT I 5K
Hiu k-
// the subnet:
IPAddress subnet(255, 255, 255, 0); 17 MRS, A58 Class C

// Enter the IP address of the server you're connecting to:

IPAddress server(140, 112, 172, 11); //& K PTT Mk

// Initialize the Ethernet client library

// with the IP address and port of the server

// that you want to connect to (port 23 is default for telnet;

// if you're using Processing's ChatServer, use port 10002):

EthernetClient client; /B — TCP/IP ) Client X} %

void setup() {

// start the Ethernet connection:
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Ethernet.begin(mac, ip, dnServer, gateway, subnet); // JA R Ethernet EXAL

/I Open serial communications and wait for port to open:
Serial.begin(9600); /7 M 4 T T ) 30 R
while (!Serial) {

; // wait for serial port to connect. Needed for Leonardo only

// give the Ethernet shield a second to initialize:

delay(1000); //ZEFF 1000 ZFP
Serial.printIn("connecting..."); BN BRHL 4]

// if you get a connection, report back via serial:
if (client.connect(server, 23)) { /SR Client X G% %] server(140, 112, 172, 11);
AR PTT Mk sTh g
Serial.printIn("connected"); JER S BEHL R B 7).
§

else {

/I 1if you didn't get a connection to the server:

Serial.printIn("connection failed"); TN BRHL AR T A1)

void loop()
{

/I if there are incoming bytes available

/I from the server, read them and print them:

if (client.available()) { /AR Client X G4 7R VG [FI4%
char ¢ = client.read(); /[ Client X5, FHA7EIE & ¢
Serial.print(c);  /ENHAHc //

}

-19 -




86DuUIND

www.86duino.com

// as long as there are bytes in the serial queue,
// read them and send them out the socket if it's open:

while (Serial.available() > 0) { A7 SR RATT A 42 1 TR N S

char inChar = Serial.read(); /7 H MR A I NS, AR E ¢
if (client.connected()) { /10 SEERAL A

client.print(inChar); 11¥ 5 N SCFA4% 2 Client X R
§

// 1f the server's disconnected, stop the client:

if (!client.connected()) { /AN ER Client X % 2L W72k
Serial.printIn();
Serial.printIn("disconnecting."); I/EDH CLlbr 2k
client.stop(); //Client X} %2 5% 4]
// do nothing:
while (true); 1K AN, AT

§

NP, B AT DA RIS RS 96 45 SR .

TS o
| gmé ||

MTa¥¥FTY (80, [TaFTEY U [TaFTEF [0 IER AL LAY I A
LT Y T Y RGO E L Y ¥ ¥ N R e Y ¥ T WL Y Y T Y WEl i
A T e, G T OGS Mol e ¥ e G
| | 11 |1 ] I
L WL (LT LS R L [0 A% | A e
L e T 11 - 1SRN T I SN € 7 LS - -
T e R L R |4

=
Mdhdd v [TeAAAs 05 |[Tekkdka -

i xR RECE T in c e FE i FEREN (R S E i

| | 11 | | I
(ST E] F kiR el Ha I T3 [28H3] T30 e |1 30737l 1[57-4i

RN SR o o o e e - T S R R BT TR R R B
el i v i et SR P IR e iE M 15 e
T [

- T TR Y R—

K 9 Telnet 75 )™ e 3 Il xCRE o 42 2R 1 1
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(a). EduCake [#&$27% (b). LR 28 H

& 10 86Duino EduCake JT KR 2 W& 15nE K

BAVEIE T L5 ATiR , B 86Duino EduCake  FF AR AR (I IK SN FE 7 22 3501 2 )
FAATIT 86Duino EduCake T ARMRHIIF A T B Sketch IDE &AM, #
BT, WFERPTRLZ Telnet %5 i 5 WHAFE R, A THE AT LAk 86Duino
EduCake FF AL A — & 187 2 B 9 3 W25 S0 4 AR SRAILIE AR 17, ASRIRATIE
AT LLE S e T A0, SR MAREEE 1.

# 4 LFH Browser %% 7 i FE ¢ (WebClient)

#include <SPI.h>
#include <Ethernet.h> /] A M 2% 0 75 Y

// Enter a MAC address for your controller below.
// Newer Ethernet shields have a MAC address printed on a sticker on the shield
byte mac[] = {
0xAA, 0xBB, 0xCC, 0xDD, 0xEE, OxFF
¥s IMERXAS MAC ADRESS 4{#iX &5 educake [ MAC ADDRESS

Z21 -



86DuUIND

www.86duino.com

IPAddress ip(192, 168, 30, 200); BRI 2% TP Hohl, 3238 AT DL E AT 3
N AT A Rk

IPAddress dnServer(168, 95, 1, 1); /TR DNS AR 45 2% » 4515 4 Hinet [] DNS
HRs54%, B L EAT E SO A AT DNS ks ot

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); JTBRANTET X 5 P ik (i &2 Rounter B

AP BRE), ATEE S BIAERIM SC L, B W LA B AT E SO K ]

FH I 09 5 [ b Al
// the subnet:
IPAddress subnet(255, 255, 255, 0); IFMHERS, AF4 Class C

/l'if you don't want to use DNS (and reduce your sketch size)

/I use the numeric IP instead of the name for the server:

//TPAddress server(74,125,232,128); // numeric IP for Google (no DNS)
/Iwww.google.com X ik

char server[] = "www.google.com"; /I name address for Google (using DNS)

// Initialize the Ethernet client library

// with the IP address and port of the server

// that you want to connect to (port 80 is default for HTTP):
EthernetClient client;

void setup() {

/I Open serial communications and wait for port to open:
Serial.begin(9600); /7 M 4 T T ) 30 R
while (!Serial) {

; // wait for serial port to connect. Needed for Leonardo only

// start the Ethernet connection:

if (Ethernet.begin(mac) == 0) { /13K DHCP w45 #% K ip Hihik 2645 8.
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Serial.printIn("Failed to configure Ethernet using DHCP"); //EE=K DHCP

JIR 55 4 BT ip BE ARG, A H RS
// no point in carrying on, so do nothing forevermore:

// try to congifure using IP address instead of DHCP:

Ethernet.begin(mac, ip, dnServer, gateway, subnet); MEH RGBT

ip Hihik

}

// give the Ethernet shield a second to initialize:
delay(1000); //ZEFF 1000 ZFp
Serial.printIn("connecting..."); BN BRI 4]

// if you get a connection, report back via serial:
if (client.connect(server, 80)) { /IR Client X 0% H] serv-
er(74,125,232,128) www.google.com HIFIHE BT )&
Serial.printIn("connected"); HEN BN B 4]
// Make a HTTP request:
//PL T J2& [#] 5 http JE I protocol
client.println("GET /search?q=arduino HTTP/1.1");

client.println("Host: www.google.com"); /AR R 45 R 3|

www.google.com
client.printIn("Connection: close"); 113 58 J5 S ]
client.printin();

}
else {

//'if you didn't get a connection to the server:

Serial.printIn("connection failed"); /] EH: www.google.com KM, 5iF

5 FH 2 T R I
j
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void loop()
{

/I if there are incoming bytes available

/I from the server, read them and print them:

if (client.available()) { /AR Client X G4 7R VG [F14%
char ¢ = client.read(); /[ H Client Xf 5, FFAFFIALE ¢
Serial.print(c); /B H AR ¢

// 1f the server's disconnected, stop the client:

if (!client.connected()) { /A0 3R Client CL28 2% A BCAL
Serial.printIn();
Serial.printIn("disconnecting."); J/ED S H TERATL R D) 7 44) ...
client.stop(); IEILA 1

/I do nothing forevermore:

while (true); 117K AAEA T WrAs e

NP, B AT DA RIS US98 45 2R

(43 00137 (echaing Unal ] o e =S
" ard |

connecting. .. | i

connected

1.1 302 Found
Location: hitp: !/ feww.poople.con. tw/searchig=arduinobgrs rd=cri
WCache-Control: private |

Content-Typs: lext/htnl; charsel=UTF-&

e t-Cookie: FREF= [D=d8622 F108270014e (FF=0:TH=143006707 : Li=14!

leet-Cookie: NIL=07=Yolyt00H2T taaBhucky febguodmeNnisd IOLV_2] ket
2 CP="This 12 0ot a B3P policy| See bttp://wew.google. con:
te: Wom, 27 Apr 2015 02:53:17 GNT

B TVET: ENS
I ontent-Length: 280
M- XE2-Protection: 1) mode=hblock
W - Frane-Optione; SAMBORIGIN

¥ Aol Bobwardng - Ekd -

--:::»_a-sn:-oua»_-a—ul......__-....

WS W Ot FT1 ENL R A

K 11 LAY Browser %5 F7 Ui R P 45 S 1) TH]
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7N~ XS Y 8 AR B TR 5040

WRERTR, BAVEH B Cate 5 ML, BLE RI4S #23k, —imiEA
86Duino EduCake FF A MM 284 11 (a0 F B .(a)), — Ui d2e N 28 2R 2588 2 I
(N REL.(b), 58/ 86Duino EduCake  JT A& MR P9 25 SEAR 28 1% 3% 4%

[e5EEE3R P RASRERER
-

(a). EduCake #8457k (b). Bk 58 I 25 43215
K] 12 86Duino EduCake T &M 2 W& Hevdn & K]

TRATIE IR BT JL 25 Fridk , o 86Duino EduCake T W I MR SH TR FF 2238 47 2 )5
FAJ4TIT 86Duino EduCake JFRIRIITF K L H: Sketch IDE %G TF BT, 15
HBEF, WF R AN AR P, FATEEAT BLik 86Duino EduCake
TERARAL i — 65 11 5 I IR 28 AR T AL, EUA X 288 AR N B )

5 LRI AR (UdpNtpClient)

#include <SPI.h>
#include <Ethernet.h> /) A R X4 7 S R
#include <EthernetUdp.h>  // fdi FH %% UDP i@ i B b 75 2 F 1)

// Enter a MAC address for your controller below.
// Newer Ethernet shields have a MAC address printed on a sticker on the shield
byte mac[] = {
0xAA, 0xBB, 0xCC, 0xDD, 0xEE, OxFF
¥s IMERX A MAC ADRESS 4{#iX &5 educake [ MAC ADDRESS

IPAddress ip(192, 168, 30, 200); ERIN I 2% TP Hihik, 13235 T LA EAT R S
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Z ] ik

IPAddress dnServer(168, 95, 1, 1); /TR DNS AR %575, A<15°4 Hinet 1] DNS
His54%, B L EAT E SO S A A DNS ks a%

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); [7ERAN I WA 5% A Ukl Gaft /& Rounter BY
AP BRE), A9 EE S BIER M SC Rl 53w DL A AT E SO R AT

R PR % ) st

// the subnet:

IPAddress subnet(255, 255, 255, 0); IFMHER, ARFH Class C

unsigned int localPort = 8888; /BRI W5 2015 58 — A local port K45 UDP fifi
H

//'local port to listen for UDP packets

char timeServer[] = "time.nist.gov"; // time.nist.gov NTP server 1] iR 55 %%

const int NTP_ PACKET SIZE = 48; // NTP time stamp is in the first 48 bytes of the
message FHHLR/N 48 FT

byte packetBuffer| NTP_ PACKET SIZE]; //buffer to hold incoming and outgoing
packets WX AF AR &

//' A UDP instance to let us send and receive packets over UDP

EthernetUDP Udp; J/'E 45— UDP R84 5

void setup()
{

/I Open serial communications and wait for port to open:
Serial.begin(9600); /7 M 4 T ) 30 R
while (!Serial) {
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; // wait for serial port to connect. Needed for Leonardo only

// start Ethernet and UDP
if (Ethernet.begin(mac) == 0) { /13K DHCP w45 #% K ip Hihik 5645 8
Serial.printIn("Failed to configure Ethernet using DHCP"); //%:3K DHCP
R 55 28 TR ip Hudik 2R,k HVE TS
// no point in carrying on, so do nothing forevermore:

Ethernet.begin(mac, ip, dnServer, gateway, subnet); /M R G BRI ip ik

§
Udp.begin(localPort); //J& 5l UDP

void loop()

{
sendNTPpacket(timeServer); // send an NTP packet to a time server  f£i%Ef

FI| time.nist.gov NTP server 0 k55 2%

// wait to see if a reply is available

delay(1000); IZEFF 1000 ZF»
if ( Udp.parsePacket() ) { /a0 UL E] time.nist.gov NTP server #ZH Ak 55
ar fRIRHA

// We've received a packet, read the data from it

Udp.read(packetBuffer, NTP_ PACKET SIZE); // read the packet into the buffer
iRl

//the timestamp starts at byte 40 of the received packet and is four bytes,

/I or two words, long. First, esxtract the two words:
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unsigned long highWord = word(packetBuffer[40], packetBuffer[41]); //
5 B highWord A% &

unsigned long lowWord = word(packetBuffer[42], packetBuffer[43]);  //#H
FATEF] lowWord A2 &

/I combine the four bytes (two words) into a long integer

// this is NTP time (seconds since Jan 1 1900):

unsigned long secsSince1900 = highWord << 16 | lowWord; EET=
AL HE R — &
Serial.print("Seconds since Jan 1 1900 =" ); // B H B Ta]

Serial.println(secsSince1900);

// now convert NTP time into everyday time:

Serial.print("Unix time = "); //EN S Unix time =

// Unix time starts on Jan 1 1970. In seconds, that's 2208988800:

const unsigned long seventyYears = 2208988800UL; /15 5€ unix RSV UG
I 18]

// subtract seventy years:
unsigned long epoch = secsSincel900 - seventyYears; M1 SR A I [ 22
/l print Unix time:

Serial.printIn(epoch); J/E H B ) 22

// print the hour, minute and second:

Serial.print("The UTC time is "); /I UTC is the time at Greenwich Me-
ridian (GMT)

Serial.print((epoch % 86400L) / 3600); // print the hour (86400 equals secs per
day) ENHILHZ /DR

Serial.print(":");

if ( ((epoch % 3600) / 60) <10) {

// In the first 10 minutes of each hour, we'll want a leading '0'  E[J H 22 /> /)Nt

Serial.print('0');
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}
Serial.print((epoch % 3600) / 60); // print the minute (3600 equals secs per

minute) EH 22 /D554

Serial.print(":");
if ( (epoch % 60) < 10) {

// In the first 10 seconds of each minute, we'll want a leading '0'

Serial.print('0");
}
Serial.println(epoch % 60); // print the second ~ FJHi £ /D Fb
}
/I wait ten seconds before asking for the time again
delay(10000); //ZEFF 10000 ZF5
}
//3% 1 NTP 565K %

// send an NTP request to the time server at the given address

unsigned long sendNTPpacket(char* address)  //i%&H NTP 3£ p% %L

{

//3% H NTP £ 5 %
// set all bytes in the buffer to 0
memset(packetBuffer, 0, NTP. PACKET SIZE); //¥% € packetBuffer
// Initialize values needed to form NTP request
/I (see URL above for details on the packets)
packetBuffer[0] =0b11100011;  // LI, Version, Mode
packetBuffer[1] = 0; // Stratum, or type of clock
packetBuffer[2] = 6; // Polling Interval
packetBuffer[3] = OXEC; // Peer Clock Precision
// 8 bytes of zero for Root Delay & Root Dispersion
packetBuffer[12] =49;
packetBuffer[13] = 0x4E;
packetBuffer[14] =49;
packetBuffer[15] =52;
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// all NTP fields have been given values, now

// 'you can send a packet requesting a timestamp:

Udp.beginPacket(address, 123); /NTP requests are to port 123 FIF Port
123 KAL % 3| address AF & H | ip Huhk

Udp.write(packetBuffer, NTP_PACKET_SIZE); /1f&3i% packetBuffer 25 &
Hedh

Udp.endPacket(); IMEIEGER
§

N B RR, BE AT LA 2R U S8 - 190 2% 1S IR 1R 3 45 2R I T

faconds aince Jan L 1900 = 36Z0TAETTS
Toix time = 1441777975
The UTC time 12 5:52:5%
facords gince Jen 1 1900 = 3930THETI6
Tnix time = 1441777985
| The: ITC time 13 5:53:06

Holoecadng =) S60lond

B 13 10X 28 IS IR R e 3 2
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+. Telnet fRj IR E

WRERTR, BAVEH B Cate 5 ML, BLE RI4S #23k, —imiEA
86Duino EduCake FF A MM 28422 11 (a0 F B .(a)), — Ui de N 28 2R 2588 2 I
(N FEL.(b), 58/ 86Duino EduCake  JT A& MR P9 25 SR 28 1% 3% 4%

(a). BduCake %427k (b). FELLAR W44k
& 14 86Duino EduCake JF &Mk 2 M4 Hakn K

BAVE IR T )L 5 ATiR , K 86Duino EduCake  FF AR AR (I IKShFE 7 22 3501 2 )
FAATIT 86Duino EduCake JTARMRHIITF A T B Sketch IDE & TF A A, #
HBET, TN RPN Telnet & BIIR =M1, FATHEAT LLik 86Duino
EduCake JFAIRAZE— 518 % 1 Telnet &SR EI1E/E T .

6 Telnet (5] HL00 K = M FE 7 (ChatServer)

#include <SPI.h>
#include <Ethernet.h> /] A R 2% 00 5 B A Y

// ' Enter a MAC address for your controller below.
// Newer Ethernet shields have a MAC address printed on a sticker on the shield
byte mac[] = {
0xAA, 0xBB, 0xCC, 0xDD, 0xEE, OxFF
¥s IMERXAS MAC ADRESS 4f#iX &5 educake [ MAC ADDRESS

IPAddress ip(192, 168, 30, 200); ITERIN BN 28 TP Hbhik, 13235 AT L AT B8 SO 5K
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SRCIDAENip: kI

IPAddress dnServer(168, 95, 1, 1); //TRBEIT DNS AR4545, A 15°4 Hinet 1] DNS
His54%, B L EAT E SO S A A DNS ks a%

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); ITERIN TR I 5% () ik (8 /2 Rounter B AP
HIPIE), AP VRS S AR I 50 Bk, 5225 AT BB AT SE SO 2] B A

P H ki
// the subnet:
IPAddress subnet(255, 255, 255, 0); IFMHER, ARFH Class C

// telnet defaults to port 23

EthernetServer server(23); B R — UK 25 IR 2528 0 5, 48 Port23 N
listening 18 TH¥ii 1

boolean alreadyConnected = false; // whether or not the client was connected previously

HRHLIBEAR

void setup() {

// initialize the ethernet device
Ethernet.begin(mac, ip, gateway, subnet); /)i 81 PL A /X 2%

// start listening for clients

server.begin(); /a5 Port23 WIARSZ8XT 4
/I Open serial communications and wait for port to open:
Serial.begin(9600); /7 M 4 T T ) 30 R

while (!Serial) {

; // wait for serial port to connect. Needed for Leonardo only

}
Serial.print("Chat server address:"); //ENH Chat server address:
Serial.printIn(Ethernet.locallP()); J/ED H

}
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void loop() {

// wait for a new client:

EthernetClient client = server.available(); //F=4—/N LA 482 7 R 25 %6 %

// when the client sends the first byte, say hello:
if (client) { PN 2RI CELITE EEP NN
if (lalreadyConnected) { /415 & Hi AL

/I clead out the input buffer:
client.flush(); HUAK 285 2656 52 BB 2% vp X £ 8
Serial.printIn("We have a new client"); /1B A B L
client.printIn("Hello, client!"); /[7EH Hello i
alreadyConnected = true; /1% 7€ CRAL

if (client.available() > 0) { NS LRI 2825 1 I 248 06F G A B4R 16 H
// read the bytes incoming from the client:
char thisChar = client.read(); IASEEX AR I 285 75 1 DX 48 6 326 HE 1R 2
#| thisChar & &
// echo the bytes back to the client:
server.write(thisChar); /7% thisChar A% 5 F| server % %
// echo the bytes to the server as well:

Serial.write(thisChar);  //ElH! thisChar ZZ%§

N BT, 528 0] LUE B AR IR L5 - Telnet faj SLHK %, Telnet faj BLHIIR =
FFHLIE H] -
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I
Chat secesr addness: 192 18930 200

| 9] Al Wokng enfung = | (R0t -

Kl 15 Telnet & 5190 % % 455 AL 1) [H

W B PR, B AT AR BIA RS- Telnet fif 510K %, A6 Putty i@
WA, A BEAT IBCATL AR I 1 o

e S

G Eewic opliors lor your Pl 1Y sesson
! T.'If-'gg-'g Sp the destiretion you warl 10 conned 10
o |’:d Hag: Nae v IF addhess)
LB [15: 766 31 200 23
i Frahea Cnnnection by
- Windae TSR ST
E_Bd_e;z:m Lnad, seve o dedete 3 o seasion
E Trerelation Saved Sessioms
- Saleetian
- - Colouy = 5
Defaut Settngs - Loag
& Cannestion ATRODE
- -Dain ATMCDEEH | ]
b i =
:h-rd-"_!t erpiZih = I:_Hd!_
- 55H
-~ St Close window on ext:
O Mwage 00 Naver @ Only on claan e

Kl 16 Telnet a7 50 5 Tl 2% BE4T AL A 1 T

FATATLAE R putty 38 AR AT BEAT IR = I ZhRE, W R EFs, NEHL
) i BP0 A 2 7 i 1 T
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E ﬁ? 192 1830200 - PuTTY

B 17 AL 2 g SR A0 A 5 2 S o T

W BTN, FAVEH Putty BB, SHATEANLE, S A DU BIA RS
8- Telnet fa] PRI K % 2 Telnet fiaj 5001 % 52 28 1 v BpC AT ) 1) [ o

Chat server sddress:[92. A2 30200
#= heve B new cliant

K 18 Telnet ] B % 5 7 7 ity RGP 1o ]
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J\. Telnet 2 \RI-R=E

Bk, TAICLES AR e [Telnet fjfIIR=], HE, X
AR AR TR, RAEME A B AR S, P DABRATT 2 SO I (1 1]

&
o

S, WNEFR, BAMEH M8 Cate 5 FIMZSLE, BLA RI45 B3k, —i
# )\ 86Duino EduCake JT &AM M8 42 (1 R &L (a), — I N8 HE 4% 4%
Z MO FE.(b), 8% 86Duino EduCake  JT & i [ 4% SZAAR 26 B 7% 22

[EfZEESR-"RASRERSY

-

(a). EduCake M #%4575 (b). £ELL AR N L5 HE:
K] 19 86Duino EduCake FF &z ML RE K

FRAI VAR BT JL 25 T i& , 4 86Duino EduCake  JFRIRAIBRSNFE T 23547 2 )5
A 14T I 86Duino EduCake JFRIRIIIF K L H: Sketch IDE %G TF R E A1, 15
HBET, TN RPN Telnet f& IR =M1, FATHEAT LLik 86Duino
EduCake FFRIUEM—& LR Z AR EEET .

* 7 Telnet ] #. 2 N\ IR = MR (AdvancedChatServer2)

#include <SPI.h>
#include <Ethernet.h> /] A I 2% 00 7 B

// ' Enter a MAC address for your controller below.
// Newer Ethernet shields have a MAC address printed on a sticker on the shield
byte mac[] = {
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0xAA, 0xBB, 0xCC, 0xDD, 0xEE, 0xFF
3 /ME X MAC ADRESS 41X f5 educake ] MAC ADDRESS
IPAddress ip(192, 168, 30, 200); ERIN I 2% TP Mtk 13235 T LA EAT R SCh
ZHA] ) Rk
IPAddress dnServer(168, 95, 1, 1); /TR DNS AR %575, A<15°4 Hinet 1] DNS
M55, s AI LA A AT E SO AT ) DNS kg5 4%
// the router's gateway address:
IPAddress gateway(192, 168, 30, 254); (/BRI R 5% A Ukl Gl /& Rounter BY
AP IR, AP AER S BIEERMOCH b, 1535 7T L EAT ESCA R ] H

AT IR S 14 A
// the subnet:
IPAddress subnet(255, 255, 255, 0); /¥ W FERS, AKF54 Class C

// telnet defaults to port 23

EthernetServer server(23); HE S —=NRUOKM SRS 280 5, F-4% H Port23
A listening 18 i [

boolean alreadyConnected ; // whether or not the client was connected previously Bk
HLEdS

boolean ConnectedFlag[10] ; // whether or not the client was connected previously Hk

HUIE AR

int connectNo =0 ; s IRER
EthernetClient client ; I77 A AT R DA X 2% 28 1 IRR) 288 56 2
EthernetClient Connectclient[10]; HEEEE AN PUR IR 25728 7 IR 285 %6 %2

void setup() {

// initialize the ethernet device
Ethernet.begin(mac, ip, gateway, subnet); /)& 51 LA A R 25 AL
// start listening for clients

server.begin(); /A5 Port23 DAL ELHL
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/I Open serial communications and wait for port to open:
Serial.begin(9600); /7 M T T ) 30 R
initConnectingFlag() ; // HIHALEALIEAR

while (!Serial) {

; // watit for serial port to connect. Needed for Leonardo only

}
Serial.print("Chat server address:"); //ENH Chat server address:
Serial.printIn(Ethernet.locallP()); J/ED H X3
DisplayConnectingStatus() ; 1132 7R BRALIR L

}

void loop() {

// wait for a new client:

client = server.available(); H7= AT R LS I 45 25 77 X 488 50

// when the client sends the first byte, say hello:
if (client) { 1124 AR X 488 25 2 IR 288 X6 G NIEN
connectNo =0 ;
while (connectNo <10) TG
{
if (!ConnectedFlag[connectNo]) { /415 /& #r Bl
/I clead out the input buffer:

Connectclient[connectNo] =client ;
Connectclient[connectNo].flush(); ITCATR W26 75 I 2656 5 B
W i X Hah

Serial.printIn("We have a new client"); JEN A HT AL
client.printIn("Hello, client!"); /7% H Hello i
ConnectedFlag[connectNo] = true; /135 7€ R

break ;
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}

connectNo ++ ;

connectNo =0 ;

while (connectNo <10)

{
if (!Connectclient[connectNo].connected()) IR 75 BT 28
ConnectedFlag[connectNo] = false; 1/ E BRAL AR 2 8
=false(A LML)

if (Connectclient[connectNo].available() > 0)
{ /AR BAR R 2% %5 7 X 268 % R A 2t ik
/I clead out the input buffer:
char thisChar = Connectclient[connectNo].read(); IS EX LA X 2%
2T P 450 5 HE R 2] thisChar A2 &
// echo the bytes back to the client:

Serial.print("Connect "); /BN BRI H
Serial.print(connectNo); /BN S L5 BRAL

Serial.print(":"); JETHE":"
server.write(thisChar); //3% i thisChar A% & £ server X &

/I echo the bytes to the server as well:

Serial.write(thisChar); ~ //EJH! thisChar ZZ%§
}

connectNo ++ ;

void initConnectingFlag()
{ RTINS 24
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for(connectNo=0 ; connectNo < 10 ; connectNo++)

{
ConnectedFlag[connectNo] = false ; 1175 58 BRMLTE bR 2 i =false (R Bk

Hl)

}

void DisplayConnectingStatus()
{ TERERHURSL

for(connectNo=0 ; connectNo < 10 ; connectNo++)

{

if (ConnectedFlag[connectNo]) 110 SEERAL A

{
Serial.print("Connection ") ; 1A IX SR BRALH (S S
Serial.print(connectNo) ;
Serial.print(": Connected \n") ;

}

else AR AR IR

{
Serial.print("Connection ") ; 12X s S BRI S B
Serial.print(connectNo) ;
Serial.print(": Waiting Connecting \n") ;

}

// Connectclient[connectNo] = server.available(); II72HE— AN UK I 26 75 7
EESTES
§
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X SDHTI11 J& ¥ & B e £z iR 2%

£z 30 e3P 86Duino EduCake JT RAREER
S Vee I (+5V)
2 GND EduCake GND
3 Signal EduCake digital pin 7

Ghh
Ve
Signal

YRR Arduino F2J7 B0 (H H B ): Arduino Programming (37 Sensor
Modules)(& 7k &, FFEH, & ZEIL{E, 2015b, 20151)

FRAI A A BT JL 2 T i& , 4 86Duino EduCake  JFR IR IBRSNFE R 235 4F 2 )5
FATHTIT 86Duino EduCake TR T A: Sketch IDE S IFAEAMT, 4
BRI, W NRATURZ DHT A BB AAR e, B Tk T U i
DHT 11 573345 F RS RSt At AT 5 2 590

X 9 DHTI1 5% B B A Bl A F2 7 (DHT11)

mt DHpin=7;
byte dat[5];

byte read_data()
{
byte data;
for(int 1=0; 1<8;1++)
{
if(digitalRead(DHpin)==LOW)
{
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while(digitalRead(DHpin)==LOW); 1155
50us

delayMicroseconds(30);
(W R AL RS (], DLAE SRR 00 R ‘1

if(digitalRead(DHpin)==HIGH)
data I=(1<<(7-1));
[EANLAERT, (RALTEG

while(digitalRead(DHpin) == HIGH); & ‘1,
X N DATHE: 2
}
}
return data;
}
void start_test()
{
digital Write(DHpin,LOW); IR R 2R, KITIHE 5
delay(30); IIEIR

IR T 18ms,  DASEAS U 5% BE A U 20 H 4R 1105 5
digitalWrite(DHpin, HIGH);
delayMicroseconds(40); [/ AR AR R S 5
pinMode(DHpin,INPUT);
while(digitalRead(DHpin) == HIGH);
delayMicroseconds(80); IR N, PR 2R
80us;
if(digitalRead(DHpin) == LOW);
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delayMicroseconds(80); 126 3#% 80us JE Hih
RAEH
for(int i=0;i<4;i++) [/ WURIE 2L

5, KA AL RE;
dat[1] = read_data();

pinMode(DHpin,OUTPUT);

digitalWrite(DHpin, HIGH); 1IRE e I
RS, fF F—IRIIFIE RS ;

}

void setup()

{

Serial.begin(9600);

pinMode(DHpin,OUTPUT);
}
void loop()
{

start_test();

Serial.print("Current humdity = ");

Serial print(dat[0], DEC): 1A
Hers

Serial.print('.");

Serial.print(dat[1],DEC); IRV FE R 7N
Hers

Serial.println('%");

Serial.print("Current temperature = ");
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Serial.print(dat[2], DEC); 1135 7 U R

Serial.print('.");

Serial.print(dat[3],DEC); 115 7 /N
Serial.println('C');
delay(700);

}

ZZ K Px: DMP i)k (http://shop.dmp.com.tw/INT/products/67)

NN E TR, BATTAT AT 21 R AR R 10 e 45 2R

- S

% DHT1L|850uinaCe

f File Edd Shk=tch Tools |'|-|p

% couso

L

DHTLL, 0K, 3.0, 230
OHT11, 0¥, 390, 230
BHTL1, 0%, @0, 210

] iviosstall (Mol eping .| |30 bo0d. v

B 26 LN AR I R P 45 SR i

E T AR AR RO A FRAREY (S, X — AR 77, b
R 2R 1% LR P AU e A s R 72 (Library) (9 07 ORIE S 8 P ACRS

-47 -




86DuUIND

T SR R R A Y

KRERTHPIBOEZ AEE, FEREEF A LL T fi# 86Duino EduCake  JF AR
AR fa FF RO 48 %235, Aol Telnet Hittp VRPN, 55 IR 60 4% ¥ ok
FEAL— /NI I TR S5 25« WK IR 25 9855, IR SL T /e AR i e R I 1 2%
fift, FEIXZ AT, FAVSRAM— AR RPN BN E , 0 SR IRATEE S — MR
FERHR A B, o S L I Ll S — R AT Se A TR IR W 5
uh ), Gnsk—k, BTA R4S A kT DA A N YRS, B PR R R AR BE S
BT

B, WFEATR, BAVEH MK Cate 5 ML, BLA R4S #:k, —ui

)\ 86Duino EduCake JT &AM M4 (1 K E.(a), — I NIHZE HE 4 4%
Z MO T E.(b), 58 86Duino EduCake T A& MR M 48 S A 26 1% %45

P TL (T

bt o®

(a). EduCake 284315 (b). ERLRIR M 4%
K] 27 86Duino EduCake FF AR M &faikns K

FATTE AT JUSE BTk, ¥f 86Duino EduCake FFARAR MIIRSNFE P 2235407 2 )
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10 SRR IR EE I % 9 5k I FE 7 (TempMonitorServer)

#include <SPI.h>
#include <Ethernet.h> // {3 FH &% 00 T8 FH 1)
#include <Wire.h> /] AE R 28 00 7 B Y

#include "dht.h" /M DHT 11 5,00 A% R 2s B 75 2 1) pR 2028
#define DHT11_PIN 7 //E. % DHT11 0% 5 A% 48 8 AL
dht DHT; //'E.45 DHT11 5% FE AL K2 T %

// ' Enter a MAC address and IP address for your controller below.
// ' The IP address will be dependent on your local network:
byte mac[] = {

0xAA, 0xBB, 0xCC, 0xDD, OxEE, OxFF
3 /M8 X4 MAC ADRESS 41X 5 educake ] MAC ADDRESS
IPAddress ip(192, 168, 30, 200); [ERINEIN 45 TP Hihik, 13235 AT LA AT B Sch
Z ] ik
IPAddress dnServer(168, 95, 1, 1); /TR DNS AR %5#5 , 4< 154 Hinet 1] DNS
His5as, B T LLEAT E SO AT LA DNS fds o
// the router's gateway address:
IPAddress gateway(192, 168, 30, 254); HERIN I 22 [ ki (5 /& Rounter B
AP HRE), ABIEES B ER M SC AL, #38w] BLE AT E SO R AT

Y 10 5 FR b
// the subnet:
IPAddress subnet(255, 255, 255, 0); /¥ M HERS, A5 Class C

// Initialize the Ethernet server library
// with the IP address and port you want to use
/I (port 80 is default for HTTP):

EthernetServer server(80); 152 AR 2% 28 13 H Port 80 i TR ]
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void setup() {
// put your setup code here, to run once:
Serial.begin(9600); /7 M 4 T T ) 30 R
while (!Serial) {

; // wait for serial port to connect. Needed for Leonardo only

int chk = DHT.read1 (DHT11_PIN);  //i:HU DHT11 SR fEAL AR RS ®
B, IR A A5 AT A

if (chkDHT(chk) ==0)  // f#f] chkDHT pf 30k 7 2 75 DHT11 Jig AL
B ORSEIRRBIER, AIEHEERE 0, EF4LR 1

{
Serial.printin("ERROR on init DHT Sensor") ; /155 FAd
DHT11 {78 AL a8 AN IEH
while (true) ; TRk
j

// start the Ethernet connection and the server:

Ethernet.begin(mac, ip, dnServer, gateway, subnet); 1M A S A R 45 15
SEHKJAE) WEB fIR 55 %%

server.begin(); /1T Web A& g3iafF

Serial.print("server is at "); /ENH RS 2815 B

Serial.printIn(Ethernet.locallP()); /ENHE R S52% 1P bk

void loop() {

EthernetClient client = server.available(); /1 RAE NiEN WEB AR %5 4%,
JEE)—A Client B L3
if (client) { [N B B — Client ML K.Ih
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Serial.printIn("new client"); J/ENH T AL
// an http request ends with a blank line
boolean currentLinelsBlank = true;

while (client.connected()) { 1N SERHLA )

if (client.available()) { HANRBEHLR Client Bl LA 15 E0 6 5k
char ¢ = client.read(); /B NERHLIT Client BXHLIm 50 s 245 & ¢
Serial.write(c); BN AL EY ¢

// if you've gotten to the end of the line (received a newline
/I character) and the line is blank, the http request has ended,

//'so you can send a reply

if (c == "\n' && currentLinelsBlank) { HINRAR & ¢ AT EdE T H

H A =

// send a standard http response header

client.printIn("HTTP/1.1 200 OK"); /3 H Hitp br Sk Edhs (il e 2
%)

client.println("Content-Type: text/html"); /3% H Hitp F5k 2 (

client.println("Connection: close"); //the connection will be closed af-
ter completion of the response /1%t Hitp FrkE ¥ ([ & %)

client.printIn("Refresh: 5"); // refresh the page automatically every 5
sec //1EH Hitp An k&t ([ e 2212%)

client.println(); /3% Hitp FrkEda (18 e 221%)

client.printIn("<!DOCTYPE HTML>"); /A& Hitp br Sk E54s ([
EBLIK)
client.printIn("<htmI>"); /%5 Hitp Ak B (8 2 k)

// output the value of each analog input pin

client.print("Humidity: "); /132 B TR R T )
client.print(DHT.humidity, 1); /3% H HTE
client.printIn("<br>"); 1135 H4 R T 454 T4
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client.print("Temperature: "); /132 B TR PR T )

client.print(DHT .temperature, 1); /3% B R

client.printIn("<br>"); /13 H X DT A A T
client.println("</htm[>"); /3% UL Tag 04 (B € EE1X)
break;

}

if (c =="n") { 1T —47
// 'you're starting a new line
currentLinelsBlank = true;

}

else if (c 1="\r) { TN SRA R AT
// you've gotten a character on the current line

currentLinelsBlank = false;

}

/I give the web browser time to receive the data
delay(1); [/HEIR—Z=ZFD
// close the connection:

client.stop(); /1R RN Client BRALSm (A 75 ZOCH], AR Hw)

Serial.printIn("client disconnected"); 173 R 42
}
delay(2000); //FEIR 2000 ZFP
}
unsigned int chkDHT( int chk ) /K% DHT11 i8I B AR S RS HIR 25
1EH#
{
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switch (chk) IIRIET chk A%, 2 AL E
{
case DHTLIB OK: /NS TE ok RFS
Serial.printIn("DHT init is OK,\t"); /BN ok IRZS
return 1;

case DHTLIB_ ERROR_CHECKSUM: AN SR EAE IS A IEBIRES

Serial.println("DHT Checksum error,\t"); J/ED HE B
AIERRZS
return 0;
case DHTLIB_ ERROR_TIMEOUT: 140 S A [ 7 N TAT S AN 28] TE 1 2
¥
Serial.printin("DHT Time out error,\t"); // BV H AE (1] g B[R] s
A B
return O;
default: AN R
Serial.printin("DHT Unknown error,\t"); HANFN A8 R
return O;
}
}

N ERS, B AT LA BUA RS- SRR I 5 M 47 ok 47 2 1
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