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#include <SPI.h>
#include <Ethernet.h> /| Fy BT LB S O A A

// ' Enter a MAC address and IP address for your controller below.
// ' The IP address will be dependent on your local network:
byte mac[] = {
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0xAA, 0xBB, 0xCC, 0xDD, 0xEE, 0xFF
}; //Z® MAC ADRESS % Z @ educake ® MAC ADDRESS & L TffEH
IPAddress ip(192, 168, 30, 200); T E LTy NPT KL A% » G
IFEBICEE TS Z &2V A[EE
IPAddress dnServer(168,95,1,1); /T ®ax{&E L7 DNS Hh— 3% » KETIE
Hinet ® DNS #—/3& L > g H B2 5E Al Rg
// the router's gateway address:
IPAddress gateway(192, 168, 30, 254); NTPORELIET— M= DT R
A(DF Y Rounter SRVMNE AP DT KL A& »EENa—F 4 7 LI-BEi 7 —
M2 D7 R Lo G XA MRICEE TR
// the subnet:
IPAddress subnet(255, 255, 255, 0); W7 2% NEEHT > RE T Class C &
T 5

// 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); /[P —/NE AW ONT Port 80 A ilfEAR— K &
LTt

void setup() {
/I Open serial communications and wait for port to open:
Serial. begin(9600); /1B AL T D 1A I A
while (!Serial) {
; // wait for serial port to connect. Needed for Leonardo only

// start the Ethernet connection and the server:
Ethernet.begin(mac, ip, dnServer, gateway, subnet); IR LTz > FERIEZ
i WEB H— "% 43

server.begin(); // Web H— L)
Serial.print("Server is running at ip: "); [P —_TF— & )
Serial.printIn(Ethernet.locallP()); /| =P T KL AT

void loop() {
// listen for incoming clients
EthernetClient client = server.available(); /% L WEB H—/NIZ AL D72 5 »
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Client 7451 % LB
if (client) { / Client 18422 5 Bl i 2]
Serial.printIn("New Client"); /] " HTEAR
// an http request ends with a blank line

boolean currentLinelsBlank = true; /!
while (client.connected()) { /R )
if (client.available()) { /FEAROD Client 7 — # #inik
char ¢ = client.read(); /FEARD Client 7 — & 228 @i A HL
Serial.write(c); IEFH )

// 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) { NER cxiEE#x B TNOT
— A &ZEITT D
// send a standard http response header
client.println("HTTP/1.1 200 OK"); /Http 7 — & E[3 (W2H)

client.printIn("Content-Type: text/html"); // Hitp 7 — 4 i5{5 (#28)
client.println("Connection: close"); // the connection will be closed after completion
of the response // Http 7 — & 126{5 (W 2H)

client.printIn("Refresh: 5"); // refresh the page automatically every 5 sec
// Http 7 — 4 126{5 (W2H)

client.println(); // Hitp 7 — 4 i5{5 (#28)
client.printIn("<!DOCTYPE HTML>"); // Http 7 — & 1515 (WZH)
client.println("<htmI>"); // Http 7 — & 5{5 (2H)

// output the value of each analog input pin
for (int analogChannel = 0; analogChannel < 6; analogChannel++) {
N7Fer7esrz0mtbs e Ly —ZHAMmY

int sensorReading = analogRead(analogChannel);

client.print("Analog Input "); BT — & FE
client.print(analogChannel); N7 F a7 e mfER— FEE
client.print(" is "); [T — A 35
client.print(sensorReading); 17 F v 7 e afE AR — kDT
ol 7—2%(E

client.printIn("<br />"); /17 N — )

§

client.printIn("</htmI>"); /1%~ Tag 7 — & FE ()

break;
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if (c=="n") { 178 —A1T
// 'you're starting a new line
currentLinelsBlank = true;

h

else if (¢ 1= "\") { 1175 % —
// you've gotten a character on the current line

currentLinelsBlank = false;

}

// give the web browser time to receive the data

delay(1); /—Fb D X

// close the connection:

client.stop(); /FEFED Client HARERE A A~ F (W)Y R 2 21Tl

T %)
Serial.printIn("Client Disconnected"); 1/WrRR )

TN/ R L7280 | e IR FEER—WebServer 7 A b 7' 77 I U 7k B

mMzfdZ ENARETH D,

(a). WebServer 7 A k77 I 7
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% 2 WebServer 7 A N a7 17—

#include <SPI.h>
#include <Ethernet.h> Il %y FRMLBELTLHHOEHEH

/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[] = {
O0xAA, 0xBB, 0xCC, 0xDD, OxEE, OxFF
h I1Z® MAC ADRESS % Z @ educake ® MAC ADDRESS
IPAddress ip(192, 168, 30, 200); & L CEEH/IHENTCORELZIPT R
A% A ITE OEHT2bDICWDH D Z EAHKD

IPAddress dnServer(168, 95, 1, 1); & 5 COHFEE L7z DNS #h— 3% »
AFETIL Hinet ® DNS #h— & L » 5e#E 13 H HMEM % DNS —ICAH
BEE
/I the router's gateway address:

IPAddress gateway(192, 168, 30, 254); // BN CORE LIS —F TV = A D
7 KL A (%Y Rounter B{WME AP OF RLR) % AETIIEEN=—F
AT ULIEBRED S — M2 A T RLAE L, @t lFHLENEZET LHANWDS
ZEMHRETH D
Il the subnet:

IPAddress subnet(255, 255, 255, 0); Y7 %> N &R L > AETIX
ClassC 7%

/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); 13— NE &AW ONT Port 80 @15 AR — MMt H

void setup() {
/I Open serial communications and wait for port to open:
Serial.begin(9600); ARG ERE YR Sty
Serial.printin("Now Program Start") ;

while (!Serial) {

-10 -
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; [/ wait for serial port to connect. Needed for Leonardo only

Il' 727 474t L7z Ethernet ZiHi4R » T & E L7z DHCP 2% IP 7 R LA
B
if (Ethernet.begin(mac) == 0) {
Serial.printin("l can't get any |IP address from DHCP Server");
NP B L7 RU AL AR
for(;;)

}
P 7 KL AHT)

Serial.print("Default IP Address is : "); /[ —/37 — % 7]
Serial.printin(ip); Y —2N1P 7 KL AT

/[ Ethernet.begin(mac, ip, dnServer, gateway, subnet);
Ethernet.begin(mac);  // & L DHCP H— 378 ip Z#Hf5 L CTHW S 72
T ZDA=T 4 T INLE

server.begin(); 727 4 74t Web H—7 5
Serial.print("Server is running at ip: "); A —"F — %
Serial.print(Ethernet.locallP()); [[P— 5 — & H
Serial.print("from DHCP Server \n");} [ — 35— % H

void loop() {
/I listen for incoming clients
EthernetClient client = server.available(); I L WEB H— 2 Ao 7z
& L7c6. Client #4857 7 7 4 71k,
if (client) { /It L Client #EE ) LT &7 7 7 1 71k
Serial.printin("New Client"); I " AR )
/I an http request ends with a blank line
boolean currentLinelsBlank = true;
while (client.connected()) { IFELRET LT B

if (client.available()) { 17843 D Client |7 — X ¥Rk L7256
char ¢ = client.read(); IFERR D Clien (27— X H L= 6
Serial.write(c); I35 ¢ Hi 77

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

-1 -
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/I character) and the line is blank, the http request has ended,
// so you can send a reply
if (c =="\n' && currentLinelsBlank) { AR cIZBRIOT — X %228

(29 %

/I send a standard http response header

client.printin("HTTP/1.1 200 OK"); Il Hitp RET — X X5 (&
Z=))

client.printin("Content-Type: text/ntml"); /I Hitp BT — & %
5 (WZH)

client.printin("Connection: close"); // the connection will be closed
after completion of the response /[ Http £ 5 — % 2415 (W28)

client.printin("Refresh: 5"); // refresh the page automatically every
5sec [/ Http T — ¥ i5(5 (W2H)

client.printin(); Il Hitp RET — & 155 (W2H)
client.printin("<!IDOCTYPE HTML>"); Il Http 87 — Z 1X{5
client.printin("<html>"); Il Http &7 — & 255 (W2H)

/I output the value of each analog input pin

for (int analogChannel = 0; analogChannel < 6; analogChannel++) {

NrF uazer 00657 —# kD
int sensorReading = analogRead(analogChannel);

client.print("Analog Input "); I T — & 155

client.print(analogChannel); NN DD T F 1 7 @ER
— hEfE

client.print(" is "); B 7 — & =15

client.print(sensorReading); Nrr v 7y —42mER—h

T — ZH I REE
client.printin("<br />"); 1% ST —1k(E

¥
client.printin("</html>"); 1% > k Tag 7 — & =15 (W 2H)
break;

}
if (c=="\n"){ 7= 72 —A17
/[ 'you're starting a new line

-12-
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currentLinelsBlank = true;

}

else if (¢ !="\r") { s LEATH — T <X
/[ 'you've gotten a character on the current line
currentLinelsBlank = false;

}

/I give the web browser time to receive the data
delay(1); [/ —FbiRIE
/Il close the connection:

client.stop(); /FER D Client 18555 B A (W28)
Serial.printin("Client Disconnected"); IR T RRIEAE

FTRTRELEEY ., FEIIAERIZLY WebServer 7 A N7 /75 3 v

7 O R Z 7.5 Z ENRETH 5,

(a). WebServer 7 A N 71 7 Z X v 7B AG I
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2% 3Telnet 2—H 7T AT ro73I 7

#include <SPI.h>
#include <Ethernet.h> /Ry NRZED Y O E A

// ' 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 //Z @ MAC ADRESS % Z @ educake ¥ MAC ADDRESS & #72 LA#i H
IPAddress ip(192, 168, 30, 200); BN OKE LRy ROIPT R A EAf
ML BeE I3 E HBICE R AHE
IPAddress dnServer(168, 95, 1, 1); /T OREE LTz DNS %— 3% » AKZE T3 Hinet
? DNS ¥—,3& L > GiA 13 B B ICfE A ATRE

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); [FPORELIZT— DT RV (D
%Y Rounter BVME AP O7 FLR) &, AFEIIEHENa—T 1 7 LIEREDS

— hT7 FLREL, EAITHEBICEREHANTRETHD

// the subnet:
IPAddress subnet(255, 255, 255, 0); 1B 7 2% MWD » AZE (X ClassC &5

// Enter the IP address of the server you're connecting to:
IPAddress server(140, 112, 172, 11); //PTT 7 RL A

// 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; // TCP/IP @ Client &%

void setup() {
// start the Ethernet connection:

Ethernet.begin(mac, ip, dnServer, gateway, subnet); // Bthernet 437 7 7 4 7

/I Open serial communications and wait for port to open:

-16 -
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ul

Serial. begin(9600); /1B TR o
while (!Serial) {

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

hlll

// give the Ethernet shield a second to initialize:
delay(1000); // 1000 U2 SE
Serial.printIn("connecting..."); [[FEGR TR A]LL )

// if you get a connection, report back via serial:
if (client.connect(server, 23)) { /It L Client 73 server(140, 112, 172, 11)IZD72 75
S72& L7 5 PTT 3w ML
Serial.printIn("connected"); [FEER R Th T a]... . )
§
else {

// if you didn't get a connection to the server:
Serial.printIn("connection failed"); gk ey ooty N o WA

void loop()
{

// if there are incoming bytes available

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

if (client.available()) { //H L Clien SRR Rw 7 LTz
char ¢ = client.read(); // Client FtAHLY » %% ¢ PRAF
Serial.print(c); IR ¢ 77 1/

§

// 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) { /B LS AN LT LTE S

char inChar = Serial.read(); (/T SCF e ALY o TN S ¢ AT
if (client.connected()) { /RS L2 6

client.print(inChar); /I NTI LT Client (ZHADE
§
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// 1f the server's disconnected, stop the client:

if (!client.connected()) { /It L Client 23BEIZWI#R L Tz 5
Serial.printIn();
Serial.printIn("disconnecting."); 11BN W HE 7
client.stop(); //Client [ Ff]
// do nothing:
while (true); WK IN—"T" % 5 L LR

§

j

TRISR L@Y | 58 3AER Telnet = —H 7077 I 77 X L

BHZRDZ ENHKD -

9 Telnet = —H 7' 07 Z 3 7 4EREHR

- 18-
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TN R LY . R BT — M7 ate SOy NI —2 b —T7 L&l [
L. RI45 A4 2 —7 A AZHEHE L. — )% 86Duino EduCake BAZE A — NHIH
DAy NT—=I A B =T x4 A (FR@ICHERL, b —FHaxxry hT—7
NTDFRy b B —T x4 A (FRLMODICEEX, 86Duino EduCake FHFEHR— K

Ty b REEF R E TR S D,

(a). EduCake Hs#E% (b). EE4RES4EREREE
1 86Duino EduCake PHFEAN— N v MEfHE RS

JEICHET 7 J51E T, 86Duino EduCake PHYEAR— R R7 A "—=T 77 I 7
MLAZ 1% 86Duino EduCake PHFER— FOBIFEF » hZ2 B < : Sketch IDE 73B %
I I IVTEEG L, a—T 4 7%, FITRLE Telnet 2 — %7 X 71
277 27 %< L, 86Duino EduCake FFER— F 251780 =77 F U3+
WERRIZ L EEH 2 & T, XF T 4NV F—DFRUT XY | BT — 2 25
TZEDHREE 2 D,

F 4 30FR Browser = — 71 7 F I L7 (WebClient)

#include <SPI.h>
#include <Ethernet.h> /> MZEDE O EAFE A

// ' Enter a MAC address for your controller below.
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/I Newer Ethernet shields have a MAC address printed on a sticker on the shield

byte mac[] = {
0xAA, 0xBB, 0xCC, 0xDD, 0xEE, OxFF
3 //Z D MAC ADRESS % Z @ educake ® MAC ADDRESS
IPAddress ip(192, 168, 30, 200); & L Cfifi F HTPORELIZRY NPT

NU A% > BiE L E B2 B T He

IPAddress dnServer(168, 95,1, 1); /TR E L7 DNS %r— % KETIX
Hinet ® DNS #—/3& LT, @t (X H B T6E

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); HTORELIZT—F7 RLUAX (D
£ U Rounter BRVME AP DT KL R) ZARETIIEENa—FT 4 7 LT=8
By — o7 FLAE L, @td X E BRI ThE

// the subnet:

IPAddress subnet(255, 255, 255, 0); 7 % MW » AR Tl Class C
E95

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

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

//TPAddress server(74,125,232,128);  // numeric IP for Google (no DNS)
/lwww.google.com D7 N1 A

char server[] = "www.google.com"; // 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() {
// Open serial communications and wait for port to open:
Serial. begin(9600); /1T D IEAE I A
while (!Serial) {
; // wait for serial port to connect. Needed for Leonardo only

// start the Ethernet connection:
if (Ethernet.begin(mac) == 0) { // DHCP ¥—Nip 7 K L AT — X 3(5F
R
Serial.printIn("Failed to configure Ethernet using DHCP"); // DHCP #—

-20 -
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Nip 7 RUVARERK, BET—2%E
// 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); Y AT BB 5
MUORE LT ip 7 KL AfEH

h

// give the Ethernet shield a second to initialize:
delay(1000); // 1000 FDE Sk
Serial.printIn(" connecting..."); R A].L L T

// if you get a connection, report back via serial:
if (client.connect(server, 80)) { /It L lient 73 server(74,125,232,128)
www.google.com D7 R L ZEREITEE) L2 &
Serial.printIn("connected"); [ TH T A].. )
// Make a HTTP request:
//LLF X[ 7E O http 1815 protocol
client.println("GET /search?q=arduino HTTP/1.1");

client.println("Host: www.google.com"); /LI www.google.com
DEEHGETE A
client.printIn("Connection: close"); /13 5e 1% B [F]
client.printIn();
}
else {

// if you didn't get a connection to the server:
Serial.printIn("connection failed"); /] www.google.com ##e5kg » 11 3
RIE &
}

void loop()
{

/I if there are incoming bytes available

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

if (client.available()) { //'H L Client KA Sy 7 B[ o7 LT b
char ¢ = client.read(); // Client FeAHL Y » M TNTEE ¢
Serial.print(c); I1E¥ ¢ th77
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h

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

if (!client.connected()) { //E U lient BEICHERRBAF L Tz b
Serial.printIn();
Serial.printIn("disconnecting."); (BRI )

client.stop(); JFEFR R R

/I do nothing forevermore:
while (true); KAV —T il 7' e 75 A

TRICRE L@ Y | 5eE IR ER e Browser 21— 712 77 I

G RMHE A LD Z LD,

11 3257 Browser 1 —H7'0 7' 3 > JH|H
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6. %xy hF A ~T—FZHG

TRUZ /R LIz . — K72 Cate S *y N —7 VA L, RJ45 217
ZI\ZALAH %, —UiiZ 86Duino EduCake BT AN — NMAlEIO R v U —27 A & —
TxA X (FTR@IRLZE)IZEE, —bmzxry MERER Yy N U —7 A
H—7 x4 Z (FRLM)ICEE, 86Duino EduCake FIFAR— Fx v b U —27 EiK

[FIRERR 2 TR S D,

(a). EduCake * v ~U— 7 8afiik (b). £ Y NV — 7 Btk
[& 1286Duino EduCake BAFEA— RO v MEfHiERT

HElciR 7= = L ZJIESF L. 86Duino EduCake BAFEAR— RIC R A4 X—7 1
Z 2 T HIA A%, 86Duino EduCake BAZE A — RDOBIFE X~ b & BJ Z 9 : Sketch
IDE RBAR T 77 I 0 728 L, TRIORLIZBEY DXy U —7 Ofitivd

FTANTO T TI T ha—F 7 LK 9, ZOBRBITIZRERIN DD,

1%y NU—=ZHIET a7 Z 2 7 (UdpNipClient)

#include <SPI.h>
#include <Ethernet.h> /> U —27 VZED O % f# A#include <Ether-
netUdp.h> // % v FU—27 UDP@IEWHESLHED H D %

// 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
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3 //Z D MAC ADRESS % Z @ educake ® MAC ADDRESS & .72 L Cf#
H
IPAddress ip(192, 168, 30, 200); NHOLMWUOHKELIZFXY NU—=Z IPT K

T A%, BiE X E BICRRE R TR

IPAddress dnServer(168, 95, 1,1); /& 5 L% E L7z DNS — 3% KE
I% Hinet ® DNS #—/3& U &i#1E H IS ZE A ATaE

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); NN UORELIZTS— DT KL
Z (DF D Rounter BiVMNI AP DT RLR) &, KRETIXMEENa—TFT 7
LIERES— MU =2A DT FLAE L, #id EHEICZ LA THE

// the subnet:

IPAddress subnet(255, 255, 255, 0); Y7 %> bU— 7l KEIX Class
C&¥%
unsigned int localPort = 8888; [LZEDEXE local port 2 UDP (Zfi

// local port to listen for UDP packets
char timeServer|[] = "time.nist.gov"; // time.nist.gov NTP server

const int NTP_ PACKET _SIZE = 48; // NTP time stamp is in the first 48 bytes of the
message K/N48 By RE/NT7y 5

byte packetBuffer] NTP_ PACKET SIZE]; //buffer to hold incoming and outgoing
packets N7 v b T — 2 BT AN

//' A UDP instance to let us send and receive packets over UDP
EthernetUDP Udp; /UDP %> N7 —27 Hi

void setup()
{

/I Open serial communications and wait for port to open:
Serial. begin(9600); N aRG A ERE YR Sy
while (!Serial) {

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

// start Ethernet and UDP
if (Ethernet.begin(mac) == 0) { //[DHCP #— Nip 7 K L REET — X (53
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R
Serial.println("Failed to configure Ethernet using DHCP"); //DHCP H#—/x
ip 7 FLVAKMER., BET — 231G
// no point in carrying on, so do nothing forevermore:
Ethernet.begin(mac, ip, dnServer, gateway, subnet); Y AT BREH BN ED
WELTip T FLAMEH
}
Udp.begin(localPort); // UDP )

void loop()
{

sendNTPpacket(timeServer); // send an NTP packet to a time server  time.nist.gov
NTP server /37 » b L CTH—Mpik

// wait to see if a reply is available

delay(1000); // 1000 FVIEE
if ( Udp.parsePacket() ) { //%H U time.nist.gov NTP server H—/ 337w |
frkd Lich

// We've received a packet, read the data from it
Udp.read(packetBuffer, NTP PACKET SIZE); // read the packet into the buffer
IRy REt A ELY

//the timestamp starts at byte 40 of the received packet and is four bytes,
// or two words, long. First, esxtract the two words:

unsigned long highWord = word(packetBuffer[40], packetBuffer[41]); //
B E > N % highWord ¥ ~r5i%k

unsigned long lowWord = word(packetBuffer[42], packetBuffer[43]);  //KE
v k% lowWord 25 ~HR 1k

// 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; ==
> N CEBOVAKL
Serial.print("Seconds since Jan 1 1900 =" ); J/WE ] HE

Serial.printIn(secsSince1900);
// now convert NTP time into everyday time:
Serial.print("Unix time = "); //EJH Unix time =
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// Unix time starts on Jan 1 1970. In seconds, that's 2208988800:

const unsigned long seventyYears = 2208988800UL; // uni 7 — & W) RF
AR E

// subtract seventy years:

unsigned long epoch = secsSince1900 - seventyYears; [IBAFIRE ] 225 A

// print Unix time:
Serial.println(epoch); IRFEZE 7

// print the hour, minute and second:
Serial.print("The UTC time is "); // UTC is the time at Greenwich Merid-

ian (GMT)
Serial.print((epoch % 86400L) / 3600); // print the hour (86400 equals secs per
day) {r] H 3G 2 H )
Serial.print(":");
if ( ((epoch % 3600) / 60) < 10) {
// In the first 10 minutes of each hour, we'll want a leading '0'  {A[REfE] 23 H )
Serial.print('0");
h
Serial.print((epoch % 3600) / 60); // print the minute (3600 equals secs per mi-
nute) i[53 77
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  {A[F>7>Hi /)
}
// wait ten seconds before asking for the time again
delay(10000); // 10000 FHiE 4L
}

/INTP 2~ b BAEGE(E
// send an NTP request to the time server at the given address
unsigned long sendNTPpacket(char* address)  // NTP 7~/ | BIE4(E
{
/INTP 2~ b BAEGE(E
// set all bytes in the buffer to 0
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memset(packetBuffer, 0, NTP_ PACKET SIZE); // packetBuffer #% i&
// 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] = OXxEC; // Peer Clock Precision

// 8 bytes of zero for Root Delay & Root Dispersion
packetBuffer[12] =49;

packetBuffer[13] = 0x4E;

packetBuffer[14] =49;

packetBuffer[15] =52;

// 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 Port 123 %
FIH U address ZHF 07 R L AITE(E

Udp.write(packetBuffer, NTP. PACKET SIZE); /] packetBuffer 2507 —
e S

Udp.endPacket(); IF&T 513
}

TRIORLIEEY (GE IAERICKL O Ry NV— T AT 0TI
R ZHEE TR ZENARETH D,
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B2y N7—=07707 23277 A MNEREHR

7.Telnet ffEEF ¥ » h)L— A

TRINCR LTz Y . —f&A972 Cate 5 % Nr—7 V&R L, RI45 27
I AEY D, —¥m% 86Duino EduCake P AR — RO R > NV —7 A o Z —
TxA X (TR@IRLZBY)IZES, bz y MERER Y N U —27 A
B —T xA A (FR()ICEE, 86Duino EduCake B¥EAR— K1 v b7 —27 FEIK
[FIRLERR A TR S ' D,

(a). BduCake v U — 727 8feik (b). AR v N U — 7 ik
14 86Duino EduCake FHFER— FD X v b7 — 7 BG0EERIY
SJElZZE T 72 J71E T, 86Duino EduCake BRFEAR— R KT A X—=T /75 I 7
HLiAZ~#2 . 86Duino EduCake B AR — FDOB%E 3~ F & B < : Sketch IDE 3%
Ta s I EES L, FTRIR LT Telnet v v hVy—2DOT A N Ta /s
R %ka—F 47 L, 86Duino EduCake Bi¥ AR — RIZf# 51 Telnet 7+ » b

N— LR SED 2 ENATREL 7 D,

% 6 Telnet Telnet fiEF v »~ FL—AT A F 71 7 F 2 2 7 (ChatServer)

#include <SPI.h>
#include <Ethernet.h> /> MZED O EAFE A
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// Enter a MAC address for your controller below.
/I Newer Ethernet shields have a MAC address printed on a sticker on the shield

byte mac[] = {

0xAA, 0xBB, 0xCC, 0xDD, 0xEE, OxFF
3 //Z D MAC ADRESS % Z @ educake ® MAC ADDRESS % fif ff]
IPAddress ip(192, 168, 30, 200); HHHMMUDHRELZIP T L A%, HiHix

H HZE 5 AT RE

IPAddress dnServer(168, 95, 1, 1); /1B BT OFRE LT DNS V— 3—%» KE

/% Hinet ® DNS —/3—& Lo Fed 13 H IS vl e

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); Ho BN EDRE LT — DT RLA
(D% D Rounter ERWMEX AP DT KL R) &, AEFIEENa—FT 4 T LIS

— FOT RLRE L, wealdHBICEEMSH AR

// the subnet:

IPAddress subnet(255, 255, 255, 0); Y7 %> MW, AEIL Class &7 5

// telnet defaults to port 23
EthernetServer server(23); //

boolean alreadyConnected = false; // whether or not the client was connected previ-
ously R~ 7 7

void setup() {
// initialize the ethernet device
Ethernet.begin(mac, ip, gateway, subnet); /- —3 % > ~EH)
// start listening for clients

server.begin(); // Port23 D H— Nl )
// Open serial communications and wait for port to open:
Serial. begin(9600); /1 T D 1A E I

while (!Serial) {

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

}
Serial.print("Chat server address:"); // Chat server address: {1} /]
Serial.printIn(Ethernet.locallP()); /7 R AHT)

}

void loop() {

// wait for a new client:
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EthernetClient client = server.available(); /% » ~ U — 27 m—W A

// when the client sends the first byte, say hello:
if (client) { H%y NIO—0 7 78R
if (lalreadyConnected) {//H LT LWVERRETE & L2 6
/I clead out the input buffer:

client.flush(); Iy 7 7 —F — 2 B
Serial.printIn("We have a new client"); [T R )
client.printIn("Hello, client!"); // Hello #GH D F ZEE(F
alreadyConnected = true; IREERRER TE 5 F-

§

if (client.available() > 0) { N La—H—Nr—FEEFLTEDL
// read the bytes incoming from the client:
char thisChar = client.read(); 22— =By NT—T7 L DT —%

% thisChar 8 ~%15
// echo the bytes back to the client:
server.write(thisChar); // thisChar Z#5% server ~i%/[3
// echo the bytes to the server as well:
Serial.write(thisChar); ~ // thisChar Z84H! 7]

TERIZ/RL7ZY | 58 1IANEBR T Telnet fii LT ¥ »~ b b— A0 £
ERDHZEMAEETH D,

-30-




86DuUIND

15 Telnet T v > b /L— AR T
TR L7-18Y 5B 1IAEER Telnet fHEF v v ML—AZRD5 Z &30

REL 72D DT, Putty Y 7 hEM L., & 52 CORRIE L7 EFR O M [ %

T%LJ: 50

16 Telnet fHELTF v v "L—AL 5 5722 U O & L 7= 1855 i i X

R7=bBidputty B85 Y 7 FEFEH LT v v ML—L20HKEEEL, TRIZRLTE

WO TS, BES vy ML— Al — =g &2 DR\ TH L D,
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X 17 f§EETF ¢ » hJb— L o — W — 05 ] a4

TBEUZ/R L7z Y | Putty 185 Y 7 N &M L E#RE . 5 1A FEBR—Telnet

ZENAEEL D,

18 Telnet f BT v o b /L— A — Y — S B0 [
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8.Telnet Z A RF ¥ » b L— A

ST, BEICE OB ER FTelnet Fv v Fb—24y Z/EV EF7223,
ZOF ¥y M—AZFbEVITH/NSLKHRTHELA. —AND2—F—L0F ¥
> ML—LBIZAD 2 EBHKRND T, Z Ok Z BT 2 M EMER H T <
2o

£, FRICARLEEBY, —fKHI7 Cate 5 % v MEBRZMH L. RI45 %
Mz, 86Duino EduCake Z#&ft L, BHFEAN— ROy hA L F—T = A Z(F
K. @I L, Ry MEREO Ry hA v 2 —T =24 2 (TFTR.ONICH H — %

B¢ L. 86Duino EduCake BA¥E A — RO ERER K &2 52k S 5,

(a). EduCake v MU —7 $ftis (b). Mg v MU — 7 HEfik
19 86Duino EduCake BAFSHA— K> v U — 7 BEkeikta R~
JE\Z21F 72 )71, 86Duino EduCake BIFEAR— K KT A "= /737
HLIAZ~ 2 . 86Duino EduCake B AR — FOBI%E 3~ h & B < : Sketch IDE 3%
Ta s I EES L, FTRICR LT Telnet v v hVy—2ADT A N Ta /s
RV a—5 47 L, 86Duino EduCake B R — R ZHMM R AT v »

F—AE L TEHSE L D,
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%= 7 Telnet fH L NERT v v BIV—AF X T ar5 A

(AdvancedChatServer2)

#include <SPI.h>
#include <Ethernet.h> I/ v NT—=I7VEDE DA

// ' 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
3 //Z ® MAC ADRESS % Z @ educake ® MAC ADDRESS & RL.72 L Cfiff
H
IPAddress ip(192, 168, 30, 200); HHHLMWUOKELIZFXy NU—ZIPT K

VA%, wed XA mICZEFEE A TRE

IPAddress dnServer(168, 95,1, 1); /B UOFE L7 DNS h——% K
EClX Hinet ® DNS Hh— =& L, GeE 13 H BICE B rlae

// the router's gateway address:

IPAddress gateway(192, 168, 30, 254); BN EOERE LT — T FLA
(> F Y Rounter E{VMNE AP DT KL R) &, REFEERa—T 7 LT
REOS— T FLAE L, 5EFITEBRICEEMEH AEE

// the subnet:

IPAddress subnet(255, 255, 255, 0); 1172y MW, ARE T Class C &
T 5%

// telnet defaults to port 23

EthernetServer server(23); /=% 5 L, I ONT Port23 % listening i
fEaAR—h & LT

boolean alreadyConnected ; / whether or not the client was connected previously
w77

boolean ConnectedFlag[10] ; // whether or not the client was connected previously 1

w57

int connectNo =0 ; IR
EthernetClient client ;  //——W¥—x v MU —7 | fi4pE
EthernetClient Connectclient[10]; 0 ED 2 —F—F% > U — 7 P

void setup() {
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// initialize the ethernet device
Ethernet.begin(mac, ip, gateway, subnet); /% » k7 — 7 Hifg El )
// start listening for clients

server.begin(); // Port23 v kU — 7 HifEL )
/I Open serial communications and wait for port to open:
Serial. begin(9600); /1B TR o

initConnectingFlag() ; // ##R~7 7 7 #HHL

while (!Serial) {

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

}

Serial.print("Chat server address:"); // Chat server address: {1 7]
Serial.printIn(Ethernet.locallP()); Hr RVAHT)
DisplayConnectingStatus() ; PR

void loop() {
// wait for a new client:
client = server.available(); ff—H—F > NU— 7 HPE

// when the client sends the first byte, say hello:
if (client) { Z >y NU— 7 a2—HHEA
connectNo =0 ;
while (connectNo <10) /10 LD HEAR N — T
{
if (!ConnectedFlag[connectNo]) { /& LAEFRTE & Lz b
// clead out the input buffer:

Connectclient[connectNo] =client ;

Connectclient[connectNo].flush(); /=T Ry NT—T Ry 7
77— 2 B
Serial.println("We have a new client"); [T )
client.printIn("Hello, client!"); /] #GH D E HE Hello 15{5
ConnectedFlag[connectNo] = true; [T R TE
break ;
§
connectNo ++ ;
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}

connectNo =0 ;

while (connectNo <10)

if (!Connectclient[connectNo].connected()) TR DS Dz
ConnectedFlag[connectNo] = false; INERR T Z T INT A —H
—=false(AH4R)

if (Connectclient[connectNo].available() > 0)
{7
Hbla—P—xy NU—I BT —HFEFELIED
// clead out the input buffer:
char thisChar = Connectclient[connectNo].read(); f2—HF X k
U — 2 33%(E U727 —# thisChar 2%t 4H Y
/I echo the bytes back to the client:

Serial.print("Connect "); JREHR A
Serial.print(connectNo); s < Dp DR T
Serial.print(":"); [

server.write(thisChar); // thisChar Z5%] % server “\i£[=

// echo the bytes to the server as well:
Serial. write(thisChar); // thisChar Z&H 7

}

connectNo ++ ;

void initConnectingFlag()
{ I T 5 7185 X — 9 — Ik
for(connectNo=0 ; connectNo < 10 ; connectNo++)

{
ConnectedFlag[connectNo] = false ; /BT = 7 /8T X — 4 —=false

SOE (R )
}

void DisplayConnectingStatus()
{  VHEGIKIFRR
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for(connectNo=0 ; connectNo < 10 ; connectNo++)

{
if (ConnectedFlag[connectNo]) e L ELggRR L 5

{
Serial.print("Connection ") ; /Lg% th 7 — &
Serial.print(connectNo) ;

Serial.print(": Connected \n") ;

h
else e LEGRRELIS
{
Serial.print("Connection ") ; PR RS N AEag R T —
Serial.print(connectNo) ;
Serial.print(": Waiting Connecting \n") ;
h
/I Connectclient[connectNo]| = server.available(); == NT—7
1 {EZR
h

TMIZRL 28D ~ srE L AFEE Telnet 2 AEfRF + > bL—AIL LD -
RA NGB L -HEEZE RAZ ENAfgEE 5 °

20 Telnet F + v b )L — A2 NEGRR AR A | H
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FRICA LIl Y . Putty S5 Y 7 kA M Uil . 760 1A 525 Telnet

ZENAEEL D,

21 Telnet flEF + 7 b )b— A% NETHRELIE 7 A HE D H|H]
TRUZ R LTz | e 13ARFEER Telnet fHHF + v hL—AIZ L D ~ Putty
HEY 7 MaFERAL 1D Telnet fHHEF + v ML — A2 AERREL O EH
DL EDHRETH S -

22 F—Afr Telnet flEF + v b )L — A2 AERCGEHA T HEH

TBRUZ R LTz | e 13ARSERR Telnet fHEHF + v ML—AIZ L D ~ Putty
-38 -



86DuUIND
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ERLZENAETDHD -

23 55 Air Telnet fER S5 AEGHF + 7 b L — ABETEIEA
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HLIREZT A NLEEWE RS b RERC Y —2HT 52 & T, 20D
REZH S Z E0NHRD, b L BELHA S ET5400, BT —24f
MT2Z2LTRETHD, ZORIZLT, xR F—NRETH LN, AF
TIHRERBMEY =2 — /L(DHTINZFEHL ~ FICRLZ#ED ~ B8 DHT-11
EHERAUEERIEY 2 — L2 1El T % -

2DHTI VR ERGH €2 2 — b

RSEERT (L DHTI {@EEGHIE Y 2 — L & FYDFEICERA L ~ DHT-11 {§/%
BRI SR I3 AR B HIER A0 ps & #5389 5 0 AVE 5 Ry ~ DHT1L 3@ RHIE S 2 —
NEFERHLEBR AR E U SN OE AT CEARMEICEE 2 5iHT 5 2 &
£95%

TRIZTRL 72380 ~ £ DHTINEERDHIE Y 2 — )L B2 DG A5 5% (0
L > TOFRL£IEFL ~ 11 BEEHEY 22—/ B2 2 BB AHAAA T
< o

25 DHTH VB ERAIEY 2 — /L E Y
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#% 8DHTI1 g ERAEY 2 — /L B

w1 | 86Duino EduCake BIREY 2 —/L t
v
S Vee IR (+5V)
GND EduCake GND
Signal EduCake digital pin 7

7 —%Y—A tArduino 707 72 7EY (FEHEY 2 — /L4 Arduino
Programming (37 Sensor Modules)("& 7k &, 2FEH, & ZLJL(®, 2015b, 20151)

SJElZZE T 72 J51EC, 86Duino EduCake BRFEAR— R KT A =T /7 Z I 7
#LiA % . 86Duino EduCake B A — ROBA#F v k2 < : Sketch IDE 735 %
Tur I I EEES L, TRIZAR LT Telnet % » ML—2DT A N7 a /3
RV a—T 47 L, TRIZRLZ@Y © DHTI ERERHIEY 2 — 1L 7
AN70O7Z7I>7I2L ) ~ DHTI JRIEERCHIE 2 2 — /I X 240 7% 2 5%
WEOHN HBZENFETHD -

%% 2 DHT11 )2 ERGHIE > 2 — /L (DHT11)

int DHpin=7;
byte dat[5];

byte read_data()

{
byte data;
for(int 1=0; 1<&;1++)
{
if(digitalRead(DHpin)==LOW)
{

while(digitalRead(DHpin)==LOW); /1 50us £F
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%
delayMicroseconds(30);

I B DR G EIAM ~ HIELFIE 0 6L <

if(digitalRead(DHpin)==HIGH)
data I=(1<<(7-1));
IEALIERET ~ ARALIZ1% A

while(digitalRead(DHpin) == HIGH);
EoE . OB
}
}

return data;

void start_test()
{

digital Write(DHpin, LOW);
SSHE

delay(30);

RFRIIER & € 18ms ~ BOHIERE S 7 F LRSS
digital Write(DHpin, HIGH);
delayMicroseconds(40);

pinMode(DHpin,INPUT);
while(digitalRead(DHpin) == HIGH);
delayMicroseconds(80);
80us >
if(digitalRead(DHpin) == LOW);
delayMicroseconds(80);
IVFIRFRLE

for(int 1=0;1<4;1++)
(ERE=T - Sear
dat[i] = read_data();

pinMode(DHpin,OUTPUT);

61!

[/

I

W3 A %5550~ Bith

/B E

LA B

IEF(E ~ B3R

//E14% 80us 72 ¥

IR T — 9 %
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digitalWrite(DHpin, HIGH); 73 9 V%D
[BEEFERTE T ~ KDY 7+ )V EAIARHE

}

void setup()

{
Serial.begin(9600);
pinMode(DHpin,OUTPUT);

void loop()
{

start_test();

Serial.print("Current humdity = ");

Serial.print(dat[0], DEC); INBFEDZ/NZ
A= —FIR

Serial.print('.");

Serial.print(dat[1],DEC); INEEDI/INT >
VTR

Serial.printIn('%");

Serial.print("Current temperature = ");

Serial.print(dat[2], DEC); IREDET >
IR

Serial.print('.");

Serial. print(dat[3],DEC); IREDNT 28
VRIS

Serial.printIn('C');

delay(700);

Z%7 — 4% . DMP p%JE (http://shop.dmp.com.tw/INT/products/67)

TEUR LI XD ICVRERRAEY =2 — T XA N s 7 X v 75 R mm %

R2DZENTARETH D,
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AREETHTIRART- NI, FIZFEH DY 86Duino EduCake BHFE AR — RA3% » K
T—7 V=R EO X HITHHT 5D, Telnet ~ Hitp DB EE ED X 512k
AT 20, 00nTiEInbxy NV—2 Y =22 HW TRy N —27 H—
N— F Xy b= NS5 ED 2 L EHLE LTV, 2O IEAREORE
D7zl N LTHEBEELTHBNLTAHAZ L L L, 2O, A BITE FiHE
wNTaY el NefEHZ L ET D, b L IRBEGARY EELEFoT2L LT
b, ZDFA I TRICEY BT iR RRE = hr— 1D =
THA Mg EHARY EOEIIC L THEAFRZY =77 7 v P2 HOWTRET
—Z BT HZ EINAREE 7R D,

E9. FTRICARLE LB — kM7 Cate 5 % v MEBRZMHEH L. RI45 %
A, 86Duino EduCake Z4%f¢ L. BHFER— FUODOR Y b A L F—T = A Z(F
X @I L, Xy MEREO Ry M U2 —T =24 A(FR.ONICH H —F %

B4t L. 86Duino EduCake AR AR — FOEERIKK Z ek S 5,

(a). EduCake * v bU— 7 $Zf5ilE (b). BRI Y N U — T ik
27 86Duino EduCake BAFEAR— FDOR > U — 7 HliEiE R
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vV Ea—T 47 L FPRIWORLEFETRAYy N =TT AN v s3I
THwaryhue—L35Z LT, ERIZETL, FETLHZERARELRD,

Z 10 IRERIE Y = 77 A N 7'a 7 Z I 7 (TempMonitorServer)

#include <SPI.h>
#include <Etherneth> / Fv NU—Z7 WZAD O % ffH
#include <Wire.h> /| F>y BED L D EAEH

#include "dht.h" // DHT11 1.8 G| &5 /25 D b D %1 F
#define DHT11_PIN 7 // DHT11 IR L RGHIZR 8 (E v o B
dht DHT; //DHT11 JR.3% B RGR &8 B A5

// ' 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 //Z D MAC ADRESS % Z @ educake ® MAC ADDRESS & L Tf# A
IPAddress ip(192, 168, 30, 200); BN EORELIRY NU—2Z 1P T
LA B I H B AL ATRE
IPAddress dnServer(168, 95,1, 1); /& B> LHEIE L7z DNS #h—/3—» KE
TI3 Hinet ® DNS H—/3—& L > 513 B B 28 8 nl6e
// the router's gateway address:
IPAddress gateway(192, 168, 30, 254); NN UHRELIET— DT KL
Z(->E Y Rounter BLVWMNEI AP D7 FLR) » KREFIMEENa—F 1 7 LI-BEE
DF—bh7 FLRAE L, FHI3EBICEEMH AR
// the subnet:
IPAddress subnet(255, 255, 255, 0); /17 2 M, REIL 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); /=7 ONZ Port 80 Z @A — & L CHEH
ToHZEhEE

void setup() {
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// put your setup code here, to run once:
Serial.begin(9600); [/ s m— VI O E L E
while (!Serial) {

; // wait for serial port to connect. Needed for Leonardo only
int chk = DHT.read11(DHT11 PIN);  //DHTI1 {iERGRIgRRET — »# . 1f
ONTRRA AL AT RED

if (chkDHT(chk) ==0)  //  chkDHT P9%(f#i ], DHT11 OIREEEF (LA
o ARIEH 0 IE% 1

{
Serial.printin("ERROR on init DHT Sensor") ; /I
DHT11 &% FE B & A IE 7 E
while (true) ; A=Y A as
}

// start the Ethernet connection and the server:
Ethernet.begin(mac, ip, dnServer, gateway, subnet); //{§E WEB - — "), fif
H

server.begin(); // Web H—/3— i i)
Serial.print("server is at "); /[P — 3 —=F —Z H ]
Serial.printIn(Ethernet.locallP()); /[P —/3—IP 7 RL A7)

void loop() {

EthernetClient client = server.available(); // WEB H—/3—73 Client 1#
Ui EC )
if (client) { // Client 5L 5 o Bl
Serial.printIn("new client"); /] " HTEAR

// an http request ends with a blank line

boolean currentLinelsBlank = true;

while (client.connected()) { /16 LIRS 72 5
if (client.available()) { /FEHRD Client HRNGET — & 25(5
char ¢ = client.read(); // Client H5EHH DT — & 254 ¢ HeAHY
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Serial.write(c); IEH ¢ Fe B0

// 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 (¢ == "\n' && currentLinelsBlank) { IS c B E X AlRE e BB

TR BT D

// send a standard http response header
client.println("HTTP/1.1 200 OK"); /[ Http 7 — & 45 (K2H)
client.println("Content-Type: text/html"); // Hitp 7 — & P15 (W2H)

client.println("Connection: close"); //the connection will be closed after

completion of the response  // Http 7 — ¥ 155 (WX 7H)

client.println("Refresh: 5"); // refresh the page automatically every 5 sec
// Http 7 — & 2515 (2H)

client.println(); /| Hitp 7 — & 215 (W4H)
client.printIn("<!DOCTYPE HTML>"); // Hitp 7 — & (5 (H2R)
client.println("<htmI>"); /[ Hitp 7 — & F{5 (H2H)

// output the value of each analog input pin

client.print("Humidity: "); /1B T O RFh]EE

client.print(DHT.humidity, 1); /1B T DO EE

client.println("<br>"); 3Ry N R —

client.print("Temperature: "); /1B T OISR FAEE

client.print(DHT .temperature, 1); /18 T DIREEE

client.printIn("<br>"); 3Ry N R — 5
client.printIn("</htmI>"); /12>~ Tag 7 — & 1FE (M)
break;

h

if (c =="n") { 117272 —A4T
// 'you're starting a new line
currentLinelsBlank = true;

§

else if (¢ 1= "\r') { Iy LA — <X
// you've gotten a character on the current line
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currentLinelsBlank = false;

}

// give the web browser time to receive the data
delay(1); /— RS
// close the connection:

client.stop(); /FEFRO Client #5555 BA P (X ZH)
Serial.printIn("client disconnected"); [T RRIEAE
§
delay(2000); /AESE 2000 F5
§
unsigned int chkDHT( int chk ) //DHT11 V5% 22 R 2RIk R 7 — & IE ) 3R
R
{
switch (chk) /] chk 22T = v 7 ;% B
{
case DHTLIB_OK: /1'b L ok IRFEZR &
Serial.printIn("DHT init is OK,\t"); /] ok tRHEH 7]
return 1;
case DHTLIB_ ERROR CHECKSUM: /1 LA RN IERE T HiiL
Serial.println("DHT Checksum error,\t"); EAEAS IEREIR
REH 7]
return O;
case DHTLIB_ERROR TIMEOUT: /1% L[] E By ] 23 TE e 72 B ] 22 i
AHE R T AR

Serial.printin("DHT Time out error,\t"); /][] 78 Rg ] D IR 72
T —HHHARA RN AT
return O;
default: S
Serial.println("DHT Unknown error,\t"); /XA

return 0;
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