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1 mbed LPC1768 D{iE
mbed NXP LPC1768 (. ARM Cortex M3 ZHMCTH A > =N AFOREFELEY hTHD, TOTS

LFRFEORERIE (D2 /(AILWPIT7AILEIR) 1RERT T R(Web) TITL. FYIANDTOTSLAESA
#(E USB Flash XAEVUDBETIKRR D, > T, WEBMMERXDITRIEE USB IS5 v S 1 AEUNRI DR
BABNE. OS ®IBFZENT UL TERTES.

I\=RIOI7HEE U TUTDRNABIT 5D,
CPU : 32-bit ARM Cortex-M3 (96MHz)
Program 7Ei% : 512KB FLASH
Memory 7813 : 32KB RAM

AEBAHSD - Ethernet, USB Host and Device, CAN, Serial, SPI, 12C, ADC, DAC, PWM,
other I/O interfaces.
FERE - RTC

PC [CEWTHEAT3HE(E USB I SERMEEEN., R— R ED=iHFLF1L—45T 3.3V ICEHLTE
FA&Ens., EMTHERT DIHBEE 4.5V-9V D7 T FEZ(EEME + (TS5 R)% VIN (- (X1FX)%Z GND
(CHEREL CTERAT 3.

mbed (& 3.3V TEMEI DD T, T4)LHHD High (& 3.3V (T2 D. R— MBICRA 40mA DEFRHHHNE
EKDOR— FDEFTHIIFERAT 400mA FT)o/R— RIARTTH500mA DEHNZBR IR VRICERT D85,
R— RTHEASNDESIE 200mA 72D T, ELHEE CTHEATE2EN(E 300mA (C/3D. (Ethernet Z{EA
LW EZDR— RTERT DES(E 100mA) . USB 'S DEFHHEDHE (3 460mA DE 21— XHA D TLY
20 MDBEFERNOTERL TERAT 5. ZiHFLFa1L—F &K 0.8A DHETHD.

HHET. mbed DEIDIRC(E. SEEEMR(6 BERDIZHKR D ENDFERNMVETT,

Bt (RealTimeClock) DR ERTET B(C(E 1.8V-3.3V DEM%E VB (C+ GND (C—=iEH T D,

ier

mbed D E > BLiE



1.1 Y¢Board Orange

Y¢Board Orange (& mbed FAD/X—X/R— R T Ethernet.
D, BHEICHEATEILDCRDTND, KETI(E. ¥Board Orange ZFEAT BN T, EEBEIZNICR
S, FULIEFERR—LR=ZZTEDSE, USB ZFHHAITIHEETERNRTEITDDT AC 75 T5%=F A

Text LCD. USB (A).

9. AC 7ITIZFATDIHE(E 5V TEHY—HIN+ (TSRDEDZFERT .

http://mbed.org/users/logic_star/notebook/star_board_orange/

#F % Board Orange CTERAENTL\D Pin
(AL >=(EBoard Orange CEFAENTL\D)

gE> £ g> ]
GND | GND VOUT | 3.3V
VIN | 7575 VU | USB D&
VB | tyFU IF | FIFAE]
nR | ywy IF+ | AR
5 SD RD- LAN
6 SD RD+ LAN
7 SD TD- LAN
8 SD TD+ LAN
9 DIO, I12C sda D- USB
10 DIO, 12C scl D+ USB
11 DIO, SPI mosi 30 LCD
12 DIO, SPI miso 29 LCD
13 DIO, Serial TX/SPI sck 28 LCD
14 DIO, Serial RX 27 LCD
15 DIO, Analogln 26 LCD
16 DIO, Analogln 25 LCD
17 DIO, Analogln 24 LCD
18 DIO, AnalogIn/Out 23 DIO, PWM
19 DIO, Analogln 22 DIO, PWM
20 DIO, Analogln 21 DIO, PWM

& v
250 . 0:020-D-D-D

SBEACA O w0 R

1.17

¢ Board Orange

MicroSD hMEhH>TH




2 mbed ZE S =HD C++EFEDHH

2.1 O2)\ASDRFa1A> bDBZFR
d)ASHORFAXNNIUTDECARICHD.
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.dui0348bj/index.html

2.2 C Data Type

mbed TEUTDFT—FFATHEMATESD. (http:/mbed.org/handbook/C-Data-Types & D5IF)
BEUTORRICFERTD

int BYI D> AHZEEE LT (for loop counts, variables, events)

® char B3FvSU5-POXFIELT

® float B (F. —ARAI/RETAME & L C(seconds, distance, temperature)

® uint32 tB(F32EYNLZRITOCLIAELT

® The appropriate stdint.h types for storing and working with data explicitly at the bit level
BT — 51T

C type stdint.h type  Bits Sig Range

char uint8 t 8 Unsigned 0..255

signed char int8_t 8 Signed -128 .. 127

unsigned short uint16_t 16 Unsigned 0..65,535

short intl6_t 16 Signed -32,768 .. 32,767

unsigned int uint32_t 32 Unsigned 0..4,294,967,295

int int32_t 32 Signed -9,147,483,648 .. 2,147,483,647
unsigned long long uint64_t 64 Unsigned 0..18,446,744,073,709,551,615
long long int64_t 64 Signed -9,223,372,036,854,775,808

9,223,372,036,854,775,807

SFENNSRBEADT T

C type IEE754 Name Bits Range
float Single Precision 32 -3.4E38 .. 3.4E38
double Double Precision 64 -1.7E308 .. 1.7E308

Pointers

The ARMv7-M architecture used in mbed microcontrollers is a 32-bit architecture, so standard

C pointers are 32-bits.

short, int, long long (FFFEEL, char (FFRFERUMNERE

Because the natural data-size for an ARM processor is 32-bits, it is much more preferable to
use int as a variable than short; the processor may actually have to use more instructions to do
a calculation on a short than an int!

In code ported from other platforms, especially 8-bit or 16-bit platforms, the data types may have had

different sizes. For example, int may have been represented as 16-bits. If this size has been relied on,
some of the code may need updating to make it more portable. In addition, it is quite common that
programmers will have defined their own types (UINTS, s8, BYTE, WORD, ..); it is probably beter to
convert this to the stdint.h types, which will be naturally portable across platforms.



2.3 ERAY 3OO (OT1> ID F1T)

PC D USB ifF(C mbed Z3E#i I 2 EBED USB JSWZ a1 XEJELT PC (CER#HSND. TDHD

MBED.HTM Z457)L2Uw 2 L. mbed DiR—ANR—(CIEHR T D ELUTOBEAETL B,
%MBED.HTM (& FORMAT LC®H. Uttw I3 EBHTIEMREND.
q—5&%ED> TLRWLS(E [Signup JRY>ZLET ., (DFEE®D mbed UNFIB LT EDRVAB)

I've forgotten my usemame.

1$RT—

WEES OARAT-FEENTLE A

1R S NS

.3 Platforms Components Handbook Cookbook Code Questions Forum
mbed s [=]

Login or Signup

Login Signup

]

bed | blog | getanmbed | apout mbed | we're hiring!

astest wa

o create devices with ARM-based micracontrollers

support | service status | privacy policy | terms and ct
enjaesde

9,

INo, I haven'’t created an account before] 7845 > %4

E’J\lmi ooy B B2 0> [ m—

A Patiorms  Components  Handbook  Cookbos
‘
‘ mbed O ——
o
|

| Let's get started!
PR p———

| Have you ever signed up on mbed oxg before?

ll ves.  have created an account before

blog | getan mbed | about mbed | we'Te hinng! | supgar

HE

ok Cote  Gus

SHEREAN TS, (1—F8. HFLLY IR T— R

N signup | moeg

sstisns  Farum Dashbosrd  Compler

o ===

wacy palicy | lenms ana conanions. q

REIOD A > N(CHBEICIRDDTEEIRT Do)

Signup
B M- LTE LAEAH LTS

you@yourdomain.com

EIIICFRIs bR oTRT !

-t —EEERL TS
#wLL D -F
S AT -F R

Fr= A F- L

O g gz ZeIcRE # RS

I'd like to receive occasional updates from MNXP

Semiconductors sbout microcontroller products

Summary

BLEILLFEL TV

& mbed 1-F—Fh I AEEE TS

TS Himbedt Ah - QZF O ERTED
b BMAEOEDIZRETh T,

o Register your device

#—Hh—: NXP Semiconductors
EFI: mbed NXP LPC1763

‘Serial 10100000000000CODO0000NIFFFOZTES
Fi—F 5 o7 (20 A% - [E Fhovb S

HhET. Thid F-F OI0RAT7 0I5y —
WP 22 ATEDLSIZRNET.




2.4 mbed.org Mik—LR—HER

n Platforms ~ Components  Handbook ~ Cookbook  Code  Questions  Forum Dashboard ~ Compller
(Betal]
m bed Search mbed.org... ﬂ Hi, & yueee yt
mbed D7R—LR—=(4 Platforms. Component. Handbook. Cookbook. Code. Questions. Forum.
Dashboard. Compiler 1'5p%3. Handbook. Cookbook. Forum. Compiler DIER (FLRINSHBIEET.
f(IRIMBINENTZ. REHH D TLBEFD (J=& X (L Component & Cookbook 78 E) (& TDHEZRER
ns.

Platformsg ---=-------====---- mbed DIEFE (EEEE mbed HBIRWEDZE mbed 16T DTzHDIEIHRIRE)
Component----=--==--=--==- B85, oS3t Y- EDIER

Handbook -------====-===--- mbed @ Official 7XEER

Cookbook ----=======x====x- I—HHER LIz Bz EHTZIBER

Code-----=-mmm=rmmmsmmmnnaes NEENTVWR OIS A

Questtiong------------------ =15

Forum --------==-=-====--==2- JA—3 I - BRIRIERE

Dashboard ---------=------- v aR—R

Compiler-----=----===-=-===- )\ A SHEE(CEIT

3 Hello World !

“Hello World ! "& (&, OO0 S AZBOMBOIZSDRYOTOT S LE—MHICIET. cnE. TOJ5A
([CHF(CRIRN D DDIFT@RND, —EDEMFEIER T DI2HIED, #HAHAHFFRT(E. LED OHDTO
IS L 'ZETITDENSLN,

3.1 OJa> (FrOJa>ULTuirnd)

(1) http//mbed.org/ (T35 LT [Login or signup [#TUw I3 B,

(2) -8 &L/ D— REANE. [Login pRY> %IHYT,

3.2 O2I)\AILEETERD T 7 1 IILDORF
(1) OJ2)\ASEEANEDIZHIC Compiler 20 Uw I3 B,

(2) FILWIOISLZVERRTDDT. New BOUWIT B,

Program Workspace

= My Programs
ﬂ ethernet_test_htip
F [ E1ap WETTE Server

_5_



(3) 7095 L8 AHDT LT OKARY > %Y, (template (C Blinky LED hello World %3i&1R)

Create new program b4

Create new program for mbed LPC1768

This will create a new C++ program for mbed LPC17688in your ’
workspace. You can always change the platform of this program
once created.

@ Please specify program name and template

Template: (@] Biinky LED Hello World [-]
—
hello |
e name of the program to be created in your
workspace

I oK I | Cancel |

(4) Compile RY>ZHLTOAZ/NAILTDE, O2/NAILBMBRED. DD ET7AILORFZENTL
2DT, mbed DO—ILIT 7 AILZAFT LICREFT B,

E Mew v B Import Save Save Al | £ Compile f:_? Commit v @ Revisions | «7 u | @k ~
Program Workspace Program: hello . -~ o
reg pa reg CompileZ2 g & AN ILHHES
= E My Programs MName Size | Type Modified
ethernet_test_http B main.cpp 0.2kB Source File moments ago
'Pﬁﬁﬁ: L AR {j Z L \:“} mbed Library Build moments ago
T ! ver_sdample

= [F hello
B main.cpp

23 mbed

HTTPServer_echoback_2
E HTTPServerHelloWorld
z HttpServerSample
3 IEEE 18885erverSample
z IEEE 18885erverSample_2
z IEEE 18885erverSample_Stat
& MetServicesSource

FEEEE

(5) =17
mbed _FDUTY MRS > Z#HT,
j#9 ¢, FLASH XEY FORFOTOI S AN CPU [CO— RENDEHEHCIEDTLND,

S 280 OXFAN




(6) 7005 LADHEREELE
ESPVL. o> DEBEES,
SEWER =N 02 S/ main.cpp ZHdDE. UTDXISICRED TS,

#include "mbed.h"
DigitalOut myled(LED1);

int main() {

while(1) {
myled = 1;
wait(0.2);
myled = 0;
wait(0.2);

mbed I/ \ASCEVEZ I > EBEEETH D, FIAT D EMBECRIDRECELEES.

P L

D MNew v Import Save Save All Iﬁl Compile v

P Works
rogram Workspace main.cpp X

=l |@F] My Programs #include "mbed.h"
ethernet_test_http
FIAP_WRITE_Server DigitalCut myled(LED1);
@ giken-9_HTMLServer_Sample ) a0 1
int main
= éeul?nain.q:lp while{1l) {
[ {5 mbed myled = 1;
wait(0.2);:
HTTPServer_echoback_2 myled = 0;
HTTPServerHelloWorld wait(0.2);
HttpServerSample 1
IEEE 18885erverSample }
IEEE 18835erverSample_2
IEEE 18885erverSample_Stat]

f:?-‘ Commit § v @ Revisions

Commit Message #Z&, OK[&EBUET,

Revision commit to "hello™
This will commit changes to the revision history of the program. | X
1

L

@ Flease specify commit message

Commit message (required)
Tnitial Version| -

15/250

I oK I | Cancel




wait X%& 0.2 )5 1.0 ((IBIELFE T,

#include "mbed.h"
DigitalOut myled(LED1);

int main0 {
while(1) {
myled = 1;
wait(1.0);
myled = 0;
wait(1.0);

Compile UZE 9, mbed [CERIX L. FEITUET .
EFLHFE. BE Commit UE T,

Revision Commit X

Revision commit to "hello” f
This will commit changes to the revision history of the program. f?-‘t‘\
XEY

@ Please specify commit message

Commit message (required)
1second

7/250

I oK I | Cancel |

HIDIREEICR T (C (& [Revision PR > Z L. HIDIREE(C Change I 3.



4 BEETOERK (LCD DREERTR)

CCTE CRETIY—ZEGELU CRESZER T D,

mbed 72D T RTOS (Real Time 0S) MFIATE 2D THEAL TE> THD.

EEOTRIG 2 #EMR. TR 3 ERICITD.

mbed DT 0TS AMEREE. SHSIER UTEWBDSE(CRBLDBTIOISLNS, BEL., THRIE
BREIAITHD. ZZTld TextLCD DTOTSLZFASHETESE., 22h5. RESETCTOISL%E
YERR T

4.1 O LDIER
4.1.1 F2TL— IO LDFEHAH
CookBook @ LCDs and Displays [C5D TextLCD Z2Jw 9 3,

SUppoTted norary

29. Events & Classes

USB 30. Books

31. Tutorials and Examp|
Official USB Libraries can be found in the handbook 32. Reference

33. PCBs
Here some other examples: 34 Projects

36. Community and Supj
36. Debugging
37. Other Things

« USBBluetoothHost - Using a USB dongle to connect via bluetooth

« USBMSDHost - USB MSD (FLASH Disk) Host

« USBMIDI - Send and receive MIDI events over USB

« Fully working USB HID stack- - Help to develop fully working USB HID with
examples

- hitpr#/mbed org/usersiwim/notebook/usb-joystick-devices# - USB Joystick Device

LCDs and Displays

A driver for Text LCD panels

= Text LCD Enhanced - An improved driver for Text LCD panels (More types, 12C and SPI bus support)

« LCD serial with shift register

+ SMARTGPUZ - A library for the SMARTGPU2 embedded graphics, audio, touch and full datalogger processor.
= 1Wire LCD - A C coded library for LCD to use with only one wire.

[Import Program pRY>ZM LT, TOJSLEAR— 8T B, TT TR, A 2R— NEODTOTS L%
“TextLCD_temperature” &9 B,

=

I I | bed Search components on mbed org n Hi, & yueee_yt

Components » Display » LCD » HD44780 Text LCD

HD44780 Text LCD

Controlling text LDC panels, which use the HD44780 LCD display driver.

Hello World

TextLCD_HelloWorld

Simple Hello World! for the TextLCD library

& Edit this component

Follow this component

© Follow
Librarv
Import Program
Import Program ﬁ h
Import @ program from mbed.org into your workspace, mbed

@ Flease specify name

Source URL: http://mbed.orgfusers/simon code TextLCD_Hello\World/

Import As: @ Program () Library

Import Name: |TextI.CD_bemperat|..|re| |

I Import I | Cancel |




main.cpp DT OS5 /AT LCD DE>ZIBE L TULBERI%Z Star Board Orange (CED KD ICEFE T D, (R
FHMEIEERR)

Star Board Orange D|&#E Cook Book (Cd D,
// Hello World! for the TextLCD

#include "mbed.h"
#include "TextLCD.h"

TextLCD led(p24, p26, p27, p28, p29, p30); // rs, e, d4-d7

int main() {
led.printf("Hello World!¥n");
H

ZZFETT. EBAERRESNDINIAZ/IAILAEITLTHD.

4.1.2 RTOS A JSUDFHHAH

RTOS % FHAHADHIC mbed DSATSUDN—Z3 >R LE T, VWS> TILTOTS %A ZR— b
ITREHWRRDSA TS UE—HE(CHRAAHEF T, RTOS (F. LBHFHL . BEEHFENTNDIDT.
mbed ST SUEBRFIRODANEN. XIZIZU. BTFHUWSATSURZEEHNRVWEDEHDEIDTHE
BENwE,

Program Workspace D1 > /R— NEDT OIS /D mbed Z#OUW I ULET

Serial_HelloWorld_Mbed

temp_FIAP_3

= TextLCD_temperature
TextLCD

TSOTOERAICIERNSEET . FHILLW—3 > oWhtdnid Update LET,

Build Details
3
Summary
t
¢ MName mbed
LRL Open build page
£ Last Updated moments ago
t || Revision 24:e2ac27cBe93e
Status newer version avaiable

@ A newer version is available I

I @ Update I Publish ¢ Revisions

@ Library Homepage

Description

The offidal mbed C/C++ SDK provides the
- | | software platform and libraries to build your
¢ | | applications.

_10_



RTOS SIS URAIR—MUET, D2/ A SEENSE Import HERFEIH. T TlE. Handbook
M5 Import ULET .
Handbook R® mbed RTOS #0Uw 2O ULZEY .

File System

+ LocalFileSystem - Using the mbed disk as storage from within a progral
+ SDFileSystem - Using the mbed disk as storage from within a program

Real-time Operating System

- mbed RTOS

Digital Signal Processing

+ DSP Library
= SciPy FIR Filter Design
= Matlab FIR Filter Design

SAISU%AZIR—UIEVWDT  [lmport library #2Uw I LET .

Handbook » RTOS

RTOS

4% mbed-rtos © Table of Contents
Official mbed Real Time Operating System based on the 1. Thread
RTX implementation of the CMSIS-RTOS API open 2. Mutex
standard. 3. Semaphore
4. Signals
Last commit a day ago by [l mbed official 5. Queue
6. MemaryPool
7. Mail
Thread 8. RTOS Timer
The Thread class allows defining, creating, and controlling 2 EEETE
Routines

A—5y MSE Import $2 7005 A (ZZTIE TextLCD_temperature) (C/T2D TLD MR L.

NI IIYITT D,
Import Library ﬁ b‘
mbed

Import & library from mbed.org into a program in your workspace.

@ Flease specify name

Source URL: http:/fmbed. orgfusers/mbed_offical fcode mbed-rtos/

Import As: (") Program (@) Library
Import Name: bed-rto |
Target Path: ‘ TextLCD_temperature ‘ -
Mew Program: | Cpfiona

I Import I | Cancel |

CORIRTOT S LERKICIZD TSR Y D,
[ temp_FIAP_3

= [&5] mbed-rtos
[Z7] rtos
T rtx
Classes
Structs

(3] TextLcD
B main. cpp

3 mbed

Lo O oo emace i)

_11_



4.1.3 OUSLDERR

main.cpp DTOTSLZEIEULF T . SOERTDRELZ>HY LM35D (& 10mV/ CIROTEEZ 100 {59

EmECIRD,
#tinclude “mbed. h”

#include “TextLCD.h”
#tinclude “rtos.h”

TextLCD lcd(p24, p26, p27, p28, p29, p30); // rs, e, d4-d7
Analogln ain(p20) ;
DigitalOut led(LED1);

float Temp;

void display (void const *n)
{
static int num=0;
lcd. locate (0, 0) ;
lcd. printf ("Count %3d”, num) ;
lcd. locate (0, 1) ;
lcd. printf (“Temp=%4. 1f”, Temp) ;
num++;
i f (hum>999) num=0;
}

void measure(void const *n)

{
Temp=ain. read ) *3. 3x100; ZRAT{E (0-1)1Z 3.3 Z#HNFTEBEICEHE, 512 100 Z#HFHEEIC
led=!led;
}
int main()
{
led=0;
led. cls();

RtosTimer measure_timer (measure) ;
RtosTimer display_timer (display);
measure_timer. start (2000) ; &l 2 B &I
display_timer. start(3000); FRxI 3 FEIC
Thread: :wait (osWaitForever) ;

_12_



4.1.4 )\—Ro#EH
CCTIZLM35D ZEAT D, MEEZREXRVED ([TIEHRL TESUN,
LM35D DOEJR(F 4~30V 72D T, mbed DEFREE(3.3V) TIIARRI D, CTlE. USBDEHEE (VU)

ZERT D,
TO-92 m

Plastic Package + 9000099000000 00

rii "

w

Egn'u“ l'lle 33uJday3l3  gsn NVD IE)$EJIBS
Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A
fritzing

4.1.5 @&

Of—=ZEDfEnWEE (RFEZIDEE) (F Local T7AILEZRAFTATIEL SD FHERIT D L Z2HEIHUL
FF . mbed 1 Local T7 AMILEZAFT AT ICRTDEEEFE—B PCHSUYIDEISNDDT, ZNITHDE
ENECDINSTHD.

_13_



5 WebH—/\1

SEMERA I D mbed LPC1768 (& Ethernet #6882 B L. HHEIC Web B—/\ZHBH I S LERRETH D,
ZZTlE mbed [C(FRPCYON—ILIT 7 AILZ AT LDIHEHEFHZEFIFE LT Web O —/\ZHEHE T D61 % 1R~
9%, O—DILITF7AILZRAFT AR 7.3 T7AIIERUNMEZIZVDT, OO.htm EWDRETRD.

RPC Zf#f9 35 & T mbed DT OT S & HTML A3 8# UTTIRREICHSE. D DI <D,
5.1 mbed @705 A

xZnTOISLASGATSOEELERERDOBIT. I\IRNHDET, )

#include "mbed.h"

#include "rtos.h"

#include "EthernetInterface.h"
#include "HTTPServer.h"
#include "mbed_rpc.h"
#include "TextLCD.h"

EthernetInterface eth;

LocalFileSystem local("local";

DigitalOut led4(LED4);

//DigitalOut led1(LED1);

TextLCD led(p24, p26, p27, p28, p29, p30);

void LedWrite(Arguments* arg, Reply* r);void LedWrite(Arguments* arg, Reply* r);
void aliveState(void const *args)

{
while (true) {
led4 = !led4;
Thread::wait(1000);
}
}
int main(
{

printf("FEFFFFFEE PROGRAM START ** %% #kiisxyzyyn"),
Thread thread(aliveState);

Ied.clsO;

led.locate(0,0);

printf("F¥Frwrik RPC [nitialize ******* % *Yry¥n");
RPC::add_rpc_class<RpcDigitalOut>0);
RPC::construct<RpcDigitalOut, PinName, const char*>(LED1, "led1");
RPC::construct<RpcDigitalOut, PinName, const char*>(LED2, "led2");
RPC::construct<RpcDigitalOut, PinName, const char*>(LED3, "led3");
RPCFunction rpcFunc(LecdWrite, "LedWrite");

printf("EthernetInterface Setting up...¥r¥n");
if(eth.init()!=0) { /lfor DHCP Server
// if(eth.init("133.11.168.23","255.255.255.0","133.11.168.1")!=0) { //for Static IP Address
printf("EthernetInterface Initialize Error ¥r¥n");
return -1;
h
if(eth.connect()!=0) {
printf("EthernetInterface Connect Error ¥r¥n");
return -1;
}
printf("IP Address is %s¥r¥n", eth.getIPAddress();
printf("NetMask is %s¥r¥n", eth.getNetworkMask();
printf("Gateway Address is %s¥r¥n", eth.getGateway();
printf("Ethernet Setup OK¥r¥n");
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FSHandler::mount("/local","/");

led.locate(0,0);
led.printf("%s",eth.getIPAddress();

HTTPServerStart(80);
¥
void LedWrite(Arguments* arg, Reply* r) /RPC Call
{
led.locate(0,1);
led. printf("%s",arg->argv([0]);
H

5.2 Web 70435 A(test.htm)

<htmlI>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=iso-2022-jp">
<title>mbed test web</title>
<script type="text/javascript" src="mbedRPC.js" language="javascript"></script>
<script type="text/javascript">
mbed = new HTTPRPCO);
led1 = new DigitalOut(mbed, LED1);
led2 = new DigitalOut(mbed, LED2);
led3 = new DigitalOut(mbed, LED3);
lIcd = new RPCFunction(mbed,"LedWrite");

</script>

</head>

<body>

<button type="submit" ID="btn_LED1a" onclick="led1.write(1)">LED1 m%T</button> <br >
<button type="submit" ID="btn_LED2a" onclick="led2.write(1)">LED2 g T</button> <br >
<button type="submit" ID="btn_LED3a" onclick="led3.write(1)">LED3 g T</button> <br >
<br>

<button type="submit" ID="btn_LED1b" onclick="led1.write(0)">LED1 ;& %T</button> <br >
<button type="submit" ID="btn_LED2b" onclick="led2.write(0)">LED2 ;& XT</button> <br >
<button type="submit" ID="btn_LED3b" onclick="led3.write(0)">LED3 ;& XT</button> <br >
<br>

<input type="text" id="textbox" ></input><button onclick="lcd.run(textbox.value);">%{E </button> <br>

</body>
</html>

53 B\

O>)8A/JLLT. LAN =D)L &%, ET(JLEy NIDTET. BIEHEDHFET,

http://TP 77 KL Z/hello

http//IP 77 KL A/sample.htm

http://IP 77 R L R /test.htm TEED TextBOX (CREFZANTIRET D& TextLCD [CRRCTE Do
IRENRITAIRET Y, £z, RPCHEBEMICLTNBDT

http://IP 77 RL R /rpe/ledl/write 1 ZZFE{TUTLED 1 ZsUTUIED. JOJSLEETUEDTEFET,
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6 WebH—/\2;BEEEHE
BERRD Web U1 bE. rpc EFIHT B EM[ECTEET,
6.1 mbed ®TOTS A

#include "mbed.h"

#include "rtos.h"

#include "EthernetInterface.h"
#include "HTTPServer.h"
#include "mbed_rpc.h"
#include "TextLCD.h"

EthernetInterface eth;
LocalFileSystem local("local");
DigitalOut led4(LED4);

DigitalOut led1(LED1);
AnalogIn ain(p20);

TextLCD led(p24, p26, p27, p28, p29, p30);
float Temp;

void LedWrite(Arguments* arg, Reply* r);void LedWrite(Arguments* arg, Reply* r);
void aliveState(void const *args)

{
while (true) {
led4 = !led4;
Thread::wait(1000);
}
¥
void measure(void const *n)
{
Temp=ain.read()*3.3*100;
led1=!led1;
}
int main(
{

printf(l'********* PROGRAM START ***********¥r¥nll);
Thread thread(aliveState);

led1=0;
RtosTimer measure_timer(measure);
measure_timer.start(2000);

Icd.clsO;
led.locate(0,0);

printf("¥#**Hxsin RPC [nitialize **#**#*****¥yryn");
RPC::add_rpc_class<RpcDigitalOut>0);
RPC::construct<RpcDigitalOut, PinName, const char*>(LED1, "led1");
RPC::construct<RpcDigitalOut, PinName, const char*>(LED2, "led2");
RPC::construct<RpcDigitalOut, PinName, const char*>(LED3, "led3");
RPCFunction rpcFunc(LcdWrite, "LedWrite");
RPCVariable <float>rpcval(&Temp,"temp");
printf("EthernetInterface Setting up...¥r¥n");
if(eth.init(!=0) { //for DHCP Server
// if(eth.init("133.11.168.23","255.255.255.0","133.11.168.1")!=0) { //for Static IP Address
printf("EthernetInterface Initialize Error ¥r¥n");
return -1;
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if(eth.connect()!=0) {
printf("EthernetInterface Connect Error ¥r¥n");
return -1;
}
printf("IP Address is %s¥r¥n", eth.getIPAddress();
printf("NetMask is %s¥r¥n", eth.getNetworkMask();
printf("Gateway Address is %s¥r¥n", eth.getGateway();
printf("Ethernet Setup OK¥r¥n");

FSHandler::mount("/local","/");

led.locate(0,0);
led. printf("%s",eth.getIPAddress();

HTTPServerStart(80);
¥
void LedWrite(Arguments* arg, Reply* r) /RPC Call
{
led.locate(0,1);
led.printf("%s",arg->argv[0]);
i

6.2 Web J0O045 A(temp.htm)

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=iso-2022-jp">
<title>mbed temp web</title>
<script type="text/javascript" src="mbedRPC.js" language="javascript"></script>
<script type="text/javascript">

mbed = new HTTPRPCO;

led1 = new DigitalOut(mbed, LED1);

led2 = new DigitalOut(mbed, LED2);

led3 = new DigitalOut(mbed, LED3);

led = new RPCFunction(mbed,"LcdWrite");

vtemp = new RPCVariable(mbed, "temp");
</script>
</head>
<body>
<button type="submit" ID="btn_LED1a" onclick="led1.write(1)">LED1 g XT</button> <br >
<button type="submit" ID="btn_LED2a" onclick="led2.write(1)">LED2 m%T</button> <br >
<button type="submit" ID="btn_LED3a" onclick="led3.write(1)">LED3 mT</button> <br >
<br>
<button type="submit" ID="btn_LED1b" onclick="led1.write(0)">LED1 ;& XT</button> <br >
<button type="submit" ID="btn_LED2b" onclick="led2.write(0)">LED2 ;&% </button> <br >
<button type="submit" ID="btn_LED3b" onclick="led3.write(0)">LED3 ;&% </button> <br >
<br>

<input type="text" id="textbox" ></input><button onclick="lcd.run(textbox.value);">#%{E</button> <br>
<br/>
SORER
<script type="text/javascript">
document.open();
temp=new Number(vtemp.read());
document.write(temp.toFixed(2));
document.close();
</script>
ETY,
</body>
</html>
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7 |EEE1888WriteClient
7.1 HIE

IEEE1888 (. ER%&#h UGCCNet (Ubiquitous Green Community Control Network) CT. X
JU—=>1CT 7O hTEREN - FEMMRRLZTO ML TH D,
BEIF XML ZRUWTITU, IRTEE TCP/IP £ SOAP ZFBALTH RS,

F—4%. BAFERT PointID. B%l. fECRT . PointID (& URI ZEAUELBIZE/RT. EFEITIHNEL

RO, KERS AT AIERENBHIRROT,

http// 77 RL /BYIEEES/ > Ytz > Uikl

OHREEL T, M—D ID [CRBKXDICEET 3.

T IEEE1888 D1 A—>KTdhD. GW. APP. Storage (FMEEE(C K> THUANEBDBLEIFT, 1>
H—IIAREALEDEMRD (REREDFRVNE LI,

GW, Storage, APP 1%}
(Management Plane)

2= (BT —2R

APP APP APP | 15 (E5,
| F =TI
HEITFRAT
Registry l l I - 7
Storage Storage T—HEM
TCP/IP Network I IEEE18883A (5 (3 H'I'I'P/XMLk*R
| AHEATNAR
o il n—igit

GW GW GW GW
T4—ILERR

FIAP Storage W OJSAMERBEOSEB IO S Al BEXIU—2ICT 7O T D bOR—LR—2
(http://gutp.jp)HB5F D> O—RTE3,

7.2 mbed OS5 A
FIATBZHICE RFHLCEEHR)DT RL R, PointlD R2EZHSNUHRDTHEMEN DD, Ffe.
DOTOTSATENTP BH—) W SERAEZEELTNBD, NTP H—)\DT7 RLAHWME(ZRD.

COU> TV TOTS AT,

NTP 5—/\J7RL X : ntp.nict.jp
F—HDIRFH : httpi/fiap-sandbox.gutp.ic.1.u-tokyo.ac.jp/axis2/services/ FIAPStorage
PointID : httpi//giken9.jp/no_0/temp

ELTWVD, INSEBEICIHUTEEDORENDD.

BREFSNTEAB(L. http:/fiap-sandbox.gutp.ic.i.u-tokyo.ac.jp/[C 77 IR I B ETEBTE 3,
R, COTOTSATIIEREFDH NTP H—) WSEZZEEL TLWDDT. BEBESHNI TOTS LR
YER I BIE(E. CDOHIEDDIEENNE SRS,
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#include “mbed. h”

#include “TextLCD.h”

#include “Ethernetinterface. h”
#include “NTPClient. h”
#include “fiap.h”

#define NTPServer “ntp.nict. jp”

Ethernetinterface eth;
NTPClient ntp;
Ticker timert;
time_t ctTime;

TextLCD lcd(p24, p26, p27, p28, p29, p30);
Analogln ain(p20) ;
DigitalOut led(LED1);
char timezone[] = "+09:00”; // JST
char atemp[6];
FIAP fiap ("http://fiap—sandbox. gutp. ic. i. u—tokyo. ac. jp/axis2/services/FIAPStorage”) ;
struct fiap_element element[]= {
{"http://giken9. jp/no_0/temp”, atemp, NULL, NULL, NULL, NULL, NULL, NULL, timezone},

};

void tick(void )
{
float temp;
char buffer[9];
led=!led;
temp=ain*3. 3x100. 0;
ctTime = time (NULL);
strftime (buffer, 9, “%X”, localtime (&ctTime)) ;
lcd. locate (0, 1) ;
lcd. printf ("%s %4. 1fDeg”, buffer, temp) ;
// Save to FIAPStorage
sprintf (atemp, “%4. 1", temp) ;
struct tm t = *localtime (&tTime) ;
element[0]. value=atemp;
element[0]. year=t. tm_year+1900;
element[0]. month=t. tm_mon+1;
element[0]. day=t. tm_mday;
element[0]. hour=t. tm_hour;
element[0]. minute=t. tm_min;
element[0]. second=t. tm_sec;
fiap. post(element, 1) ;
}

int main()
{
//Ethernet Initialize
eth. init(; //Use DHGP
eth. connect () ;
led.cls();
Icd. locate (0, 0) ;
lcd. printf ("%s”, eth. getIPAddress());
printf (“Trying to update time...¥r¥n”);
if (ntp.setTime(NTPServer) == 0) {
printf (“Set time successful ly¥r¥n”);
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http://fiap-sandbox.gutp.ic.i.u-tokyo.ac.jp/axis2/services/FIAPStorage
http://giken9.jp/no_0/temp

time_t ctTime;

ctTime = time (NULL);

ctTime+=32400; UTC % JST X
set_time(ctTime) ;

ctTime = time (NULL) ;

printf "Time is set to (JST): %s¥r¥n”

printf (“finish ¥n");
} else {

lcd. locate (0, 1) ;

lcd. printf ("Error™) ;

return -1;
}
//fiap. debug_mode=true;
//eth. disconnect () ;
while(true) {

tick();

wait (60) ; 60 M ITET

ctime (&ctTime)) ;
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