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ABSTRACT

Our project is development of wireless communication systems apply to
create an intelligent light bulb. Control the bulb through application on iOS
Smartphone. Many functions of an intelligent light bulb make it different from the
simple light. All functions are changing the various color of light and also dimming
out for each selected color. The bulb can automatically turn on and off by setting
the timer and monitoring of PIR sensor. These functions will save the energy and
your money. The communication system is using ZigBee protocol for sending and
receiving data between gateway and the bulb. Gateway is a middle device for
encapsulation and de capsulation. It also connects to the internet. The user interface
of mobile application is easy to use, secure and moreover, it would be developed to

be a usable application which is a good product for marketing.
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denmevihgalunsdesadnsldunndreiu luwdaguvasmasnly



2.2 53UUd RGB
Huszuudfusenaudie uald 3 & Ao duns (Red) AT87 (Green) iy (Blue) 1ile

8/
s Lo =

o 1Y o § Y a a1 o v e = 1 1% '
Ynnwaniy agvliAadaneg winune awnaniulendiu TusgiuanuvulaaunasE

drafimnannsaueniuressziu R G B atuisaunulidudesioud Aaus 0-100
Wedwud pnudunasaansauwmnulace wegiuaes Falagaiuin [Wuargiuaes 8 In 3q
TANGaue 0-255 (256 Szruvadisazd) Aung 256 seAU SiTe0 256 SEAU §UNY 256 TEAU

yirlvilenafinaudlaunnis 256x256x256 wie 16,777,216 &

co

2.3 ¥n
a = - 2 o alw w1 v 5 %
gnT Wumsdemsuuul¥ane Allumsgiu IEEE 802.15.4 fidamimsiudedoyam 14

s o o 1 E o ] é s EI(
WaIIUR mwumammmﬁmwmummyu 3 HIUANND AU



868MHz PHY g915MHz PHY
Channels 1-10 2 MHz
Chanel 0 o]
868.3 MHz 902 MHz 928 MHz
2.4GHz PHY
Channels 11-26 5 MHz
2.4 GHz 2.4835 GHz

sU 2.4 dnsrsudidenaveslintluudazdrunaud

1. gwmud 2.4 GHz 51 16 desdnyqm sasnudadioya 250 kbps
2. dhunnud 915 GHz i 10 Yasdeynyrns Snsrsudedioya 40 kbps

s o s ]

' é = ! 1
3. gUANND 868 GHz il 1 YRRy angIsUaIURYa 20 kbps

Aoplication

Device Object

Application Application Application

Object Obiect Qbject

Application Support

Network Security Service Provider

IEEE 802.15.4 MAC

IEEE 802.15.4 PHY

d =Y =
JUN 2.5 Wwsnaeavasdnd

< o v do a @ 1w
913U 25 MAC Layer ua¥ PHY Layer viwhffuiiavaumssudaveya uaz
Amunfiog Auanes gy IEEE 802.15.4 daufl Wu Network Layer wag Security Service

Provider Layer tuimtihidnnsouantd faidu Inssasromadadsn dunanisdsdeya



[ a 1 ] W . = s a wa v o !
wazn1sshwiAuUaeniavesteya d@au Application Layer 9xtUURIUHUARILINLINVBIUA
azluum

00 An1suvwNdnuuen1syinaule 3 wuude

f Coordinator
“"‘“\‘\ N
{eid Router
-

End Device

JUT 2.6 uRudIN19IneUYesiind

1) Coordinator WumnanvadaIadie Sntnandessning End device iU (5

MBS 1138 coordinator §afiu ¥ia coordinator AU 151ABS WALty

1% ]
s a =

fiwtun address Uity qunsoifioglunatie Liligniu quadnnisieanmsdam
vk

2) End Device Wugunsaitarsma lianunsafiaseriu end device Aaiuld awnsa
Asiafu 1571mes uag coordinator o

3) wimed S Judedeya anwnsafaseru sieed daefuld uasindaiiy
coordinator uag end device Lie¥udriadayals

Forves 3nd Ao s1mrUsendn Aulos Tdwanuding annsoindeing Wu
wieteiiimudavgu fawannlunsindieietnauassudideya

= =l %] AU 1 2 t') . -:‘V =i
FNU  IMHIZNUUNDATINTAIVDYRAT UNUADIUY idle U149 LAZIIUNABDIUNNG

add remove UayA5a



A519ft 2.1 WisuiisunuendR Zigbee, Bluetooth, Wifi
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Bluetooth Zighee Wi-Fi
MU 802.15.1 802.15.4 802.11a/b/g
868/915 MHz; 2.4 GHz;
gUAIND 2.4 GHz
2.4 GHz 5 GHz
Bit rate ggm 1 Mb/s 250 kb/s 54 Mb/s
FLUENN 10 lUAT 10-100 LIRS 100 LumS
ATAULIIUDIF YY1 0.10 dBm (-25)-0 dBm 15-20 dBm
914U RF Channel 79 1/10 14 (2.4 GHz)
0.3/0.6 MHz;
ANUNI9U89 channel 1 MHz 22 MHz
2 Mhz
N558YAINY Shared secret CBC-MAC WPA2

2.4 Motion Sensor

5 ¢ @ P & ¢ v} d‘ &
Wuwesnsratuaueisulm Wugunsalfiwanisnsduanuadeulniiy

Fyaaulwih Tneviluduwesnsiadumuiadoulws @ 3 Usuian fie

X . ol o ' = a = '
1) Passive infrared sensor (PIR) IWutduleasnsuanusauainsenisillaipdoudn Ll

nsUaRENEI N URaNLNINEULLDS

2) Ultrasonic WuduwasiiinsUaseaiudanslefineanuiuaznsiainnsasyiouues

4 A w = P
AEULHBDIALLATDUY

3) Microwave Wudugasiiinisuassadululasiinasnuiwasnsivinnisaeviouses

AaUdlIngIARaY
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PIR (Passive infrared) fio gunsainsradunduieddussisnaining Jehugunsel
L waviifasudie Pyro  Electric FeaziUasundanuaudoudldannisunssed
Sunsusava g il

PIR motion sensor fia gunsainTIviunduisddunssaiiundeonatn uuwd wie

¢ da o o Ve o ko4 s 1 P L [
i Afnnsedeulm vhliinnstdien PR unUssendldanuiuesegranniiteldnsiadunis

FRESNEL LENS

DETECTING AREA

HEAT SOURCE MOVEMENT GUTRUT SIGNAL

-0-f 1

= o ¢ o o
sUfi 2.7 mavhauvessueiduauaaouln

melu PR azlgunsainsiaduisd@Bunsusney 2 gaseriussgy Wiellauvsedn il

] ] o a %) & o = v & W oaa =
awuavgulusmeedoudinudnunly fuilsui PIR @nsansiaduaausaddunsise ¥
Wn3aanunanAdiTinld PIR szwdsuniuded@dunsusa Winaneidu nsualwihdegy oz
JiudiiledlAdidin indoufiiiu qunsalnsraduieddursusadii 1 agladygyim Output
ponINgenIuswiulsni uazilloddiinndeuiiniu gunininTiaduieddursusndan 2 e
A9 Output FMNIIAILIWUYTNA

1 & ] at .

d@ulsznaundAgved PIR motion sensor

U =} ar r.fil Lo =
1) aud Wusmugurielnfaiuilunsaseduaunaeulm

2) Wuwes Wusulamdanuanudeuaindeddunsiee undudygiumislni
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2.6.1 A28819%89 PIR motion sensor

PIR motion sensor #555-28027

U7 2.8 Wuasdrduarnaaseulnn

PIR motion sensor #555-28027 {uureisnsnsuamuiadaulmenisniiaie
rmfouanunsaialdlnatia 6 lwas Sauadn gnesnuuuaiildnuivlulasaeulvsaiaes
gi1e Tneldundonsaiies 1 an wasannsadenlmundygaiendnnle

GRIGHNIE

o Wwiass 3 Taadf s 5 Taad nswualviinannnds 3 mA
ansanvduanuedeulmlalugag 6 wes
Falilun13n293U 70 B4
dyayrauensing 1 On

a o 1 = ﬂlJ A 1
gamgRluntsvinmeglugig 0 A 50 asrnwadva (LFluiuiisy)

Ol C a @Y VE O

THnalunsiSeuianmuanden 10 60 Jufl Tudrsaniinasesiinny
= v o & dada ) =l o o v
nandoulmdesfignlufiufiiiinnsnsiadu weliausaiauldega
QNADY
u
O wun 32.2 Nafng x 24.5 Tadluns x 25.4 Tadluns (1319 x 817 x §9)
Inundayanauedng

iy
Tuundey

grasesmeanunsadonldauls 2 wuu fe
v W . = 3 a P2 I a
1) dudnwal H (High) wmwnede wdnmluaein 0 Wesdluaniizund uay

i3 1= a o @ - 2
wwwaduaedn 1 diensieduannuadeulmla
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2) dydnwal L (Low) vunefls io1dwmiduasin 0 ilisegluanisysniuag
& ﬂl = ot ot ] 1 ﬂi ﬂl QJ
wwinealugnediuaein 1 aduiu 0 egedaiiles (pulse) WanTiafuany

o o
wasulmila

(3

= .‘ \ .‘ i o .
JUN 2.9 fragnsamiisugesuUszena

o | o w g R
adendedmiuldnuinmun 3 9a
1) e (+) dmivrelideuseiu 3.3 1aad s 5 Tad
2) wendna (Out) dmsusaidrivndunnvetalasaoulvsaiaes

3) 91n5171 () dmsusansiae 0 Tad

2.5 Raspberry pi

3‘Llﬁ 2.10 Uain Raspberry pi



14

Raspberry PI ulilasnoulnsaaeififinuautfndie nenfiames Svuienmindnsg
wsin nandulussmesangy TussuusngnlululdlududenseunsaolulsaSey
Raspberry Pl Usgnaunislwsigaigas ARM1176JZF-S 700 MHz, N1$aa8, RAM 512
MB uildldsumisannusidrseddd Gwanunseld SO Card Wumbisarusidsesls gai
WARGR 4GB Wefusruulfiinsuas inanszuutfiRnisdhgnieauditnsives
1A30
Raspberry Pl 1w Python lun1svamvan uagldseuuufinnig Linux Aifidedn
Wheezy Ssaninsanmiluanns
diulsznoureiussn Raspberry Pl
1. SD Card atiesin 4GB
2. i HOMI ilesieveuaiwes vide velnsviet]
3. ¥#e RCA
4. 90 Audio
5. sise USB disdefduasn uasiund
6. vhee Ethemet iiaRnseluipdatiammiisn
7. vhsefidnel Jelinsruantraten 700mA uagaaedng 5V
Bw3zu SD Card d3U Raspberry pi
1. avilvan seuuUfuRnig Wheezy 2anviules
htt://downloads.raspberrypi.org/images/raspbian/2012-12-16-wheezy-
raspbian/2012-12-16-wheezy-raspbian.zip
2. anlvan Wsinsu Win32Diskimager

3. 1WUalusunsy Win32Diskimager udvhnsideussuulfjifinisadly

2.6 Microcontroller

2
L =3

lulaseoulnsaiass Ao gunsalfianuisoainssuuniuauls Tnggunseliduuinid

q

i
=t a o =l

waziugunsaiuszianarsisindnsruaflsidunisviausiieg Wiludduies dad
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dnvaradraiuaeuiames Fluntnneisgunsalnneluiussnaume miheusyaiana

NaNe, No$AlUNTLADUABLUUMINE

Taseadslaerialuvaslulasraulnsamesiiy ansnsaudseanunlmdu 5 dwlngq Awslull

15
2.

wieUsgalananamIadily (CPU : Central Processing Unit)
MiANET (Memory) a@nunsanuieanidu 2 diu fe wiheawdilllidgwiuny

123

TUsunsuvan (Program Memory) Wisuladlousnsafanvaunissmauiuneinilaz

Aetoyalag NgniAvlilulagliggmeliudliidlviaes Sndiumilsronionnudn
(

¥
foya (Data Memory) Hiluimilounnszarumalunismuinyediy wagLduiiin
foyatansnemeiinu wimnliflnbe doyafssmeluadreiumienimuusy
(RAM) luip3asneufamesiing W uddmiulilasreulnsaaesadelnl mioaud
Foyaneifeiifumbnaudusy Suoyasemsludlolifnidss uaziduddns
911 (EEPROM : Erasable Electrically Read-Only Mempry) @sanunsaufiudayalsiust
laiflwiAes

druinroriugUnsalniauan wiowase (Port) H 2 dnwmgAe wainduyn (Input Port)
waznoInddyyIuMIENaInEIANA (Output  Port) dauiierldlunisidoudediu
gunsainguen feindudwdidrdgann 1¥5afusewirmesnduns \Wesudaa
p1Raziemsnaaied Wiedillszananauazdsiunesaiondys Wouanwmaidy n1s
Anainsvomeanlv usiu

Fasmafuresdyin wield (BUS) FawdunmmsnsuaniUdsudyanadeyassuing
iy migarmdwazwesa Wudnvasvesaedyyin Suauninagnisludy
lulaspoulnsaiass Tnswdududadeya (Data Bus) , Uauaninsa (Address Bus) Loz
UaAuAw (Control Bus)

19951 lAdY Y1 MUIRAN Juidudiusgnauiidd mnﬁﬂmuwuq 899100y
vnuiidntuludaliiasoulnsames avdiuagiunisimuadome wmindayeyn
wiimiiaiigs Somgmainufazannsmilditudmalililasneulnsanedin
fu flenurlunsusznanagenuluse

druvsrnounariiduifissdrudsznauiugiuvedlulasasulniaiaes

ot

) a ) I 4 A oa & "W
lulaseoulnsalaasdudafldiuysenavetrsdudnifetiniuaiuaisaluegiu

lulaspeulnsalaasusiaziueisme 19U A/D (Analog to Digital), PWM (Pulse Width

Modulator) tudu
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ssuululasreulnsaiaed mnefls Wilasreulnsaredifusruuiisiusiugunsoieg
agnelu iU Ram, Rom wardug ieauazanlunisldaon ululasnoulnsaiaadiug
pnaEnAfiaTaEIngs uruNgUnsaififesnsmUdamesifinnuggeq lannsausig
ludwiResdden Sndenissavsangunsalliaunsasiusiuldyneia syuu
lulasnoulnsaaesiwdadueunsy fufemnsavdduiiussganuamsaluns
muavaunsalsingg 1innely

guanazanUilunsusyinanavedlulasnoulnsaiaes nanAe um Ae 91U
eluni1suszanana Yeamtleyseuiana iy nuleUssuiana 8 Un 16 Un nie 32 Un
BemasUszananaiisuiudngs fanunsauszananadaviivunalvglundudes dufe
Srnnaudssuents vunnvesiuavgeaeiianuisauszsanaldnieluadadien wu CPU
8 w11n 8 DafszannsaduInYIaiaauld winfy = 256 CPU 16 UnAuIN
Usinusaanle 270 = 65536 435 cpy 32 dn aunsaiuandauls 27 = 1294967296 y
afaden wauda CPU fiduudegaiazaninsaduiniiavliegiazidunathann

AutslunsUssanana deusenidu MIPS  (millions  of instructions  per
second) S1uruAuAIFIR @1 saUsuranald de 1 Fuad 1y CPUaua 16 Un
anntngnssulunisussananauuu 1 Clock #a 1 Ardsldrmidyninmuning 50 MHz f
a1 CPU aunsouszananadidald 50 §uride aedurit vde 50 MIPS uadlvgjay
Fonifunaud (Frequency) unu duiilosunann CPU ¥ yyIuninT (Clock) Tuns
Uszanawalae dygrau@niiimieduninad faduaannufgefiesiinanmsaluns

Uszananagefe diusseziatiunisuszinana 1 mdsnamnsamlsan
r=l

We F AeAnnufvosdygauiing (Hz)
T Aenanlunisussiianasionilernd

gndieg1s CPU vua 16 O fanidnenssulunisussuranauuu 1 Clock #ie 1
Ade Tanudidygnunidng 50 MHz dumiefa CPU @1unsafmIs@uavuun 0-65536
16itla 50 aunse Ineldoaue 1 Jui

Tulasreulnsaaas aun 32 64 On Heuldluszuuavauuuuissalniiidesnis

- | = o < ¢ ¢ ¢

AULBIRTIgaEY ECU Mimuaunisviuveunsodsud lusosud aunsnlny ssuy

= o =
muAuAIEITesTTuLTuRaautainasiusali



17

dlulasreulvsaiaesauin 16 On Reuldlusuarupumll wu PLC muAu
o o ! € a -
indasdnslulssnugramnssudnlulasreulvsaaeivuin 8 Un deuldlununiupuaue

dn nsUszananameiatliwordinguiulun auguida Ua auAums LEAINAUWIE

2.6.1 Arduino Uno

sU#l 2.11 uada Arduino Uno R3

Arduino Uno R3 10U Microcontroller board iild ATmega328 (datasheet) Ju

w0
v =l =l

MCU ndn Fashilagilun Digital 14 11 Bunn/drwm (@unsaviulu PwM lads 6 17) uawdl
a Vel o o = ] <

91 Analog Bummlagn 6 ¥, SulANn 16 MHz & USB Connector Wiz Power Jack DC a4

Concept ¥84 Arduino Board #vhanifieanuazain {ielunsiteuseidriuasuiinmes

' w1 - 17
anunsosie USB 1hiutaspsunase faiusa Run Wsunsuii Board 1a

Specification 984 Arduino Uno R3

Microcontroller ATrmega328

Operating Voltage 5V

Input Voltage (recommended) 7-12v

Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6

DC Current per I/O Pin 40 mA



DC Current for 3.3V Pin
Flash Memory

SRAM

EEPROM

Clock Speed

18

50 mA
32 KB (ATmega328) of which 0.5 KB used by bootloader
2 KB (ATmega328)

1 KB (ATmega328)

16 MHz

Uil 2.12 Auvsvnazgunsalunueinlulasasulvsalass Arduino Uno R3
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) THE
E L DEFINITIVE

ARDUINO

ATSCARI SR TRESRIGT TP

i il PINOUT DIAGRAM

A ABialate sax ger §in s
A% Y compinivd Jd

&3 Msalaie mos Jint
T f5e gmtice pecrayr

k)

ML W
S g

Kl;ig

*130

.,
'm"". ah. o ek - soRt

P=] L o 1 E
U7 2.13 Diagram funidvuaialulasaoulnsaiaas Arduino Uno R3

2.7 Cyclic Redundancy Checking
Cyclic redundancy checking (CRC) {ludsn1suasnisniiamiuinnainvesioys 9
= 10 - a s ] (8 o < a
finmsderduszsuunisidoudaseaunsainsdssyssgnddeyaruin 16 Ua wie 32 On wuy
A L7 <@ 173 [ . o [V 3 4
polynomial “Lﬂmuaaﬂ‘uaa_ga Taensastnuuy polynomial Hadws cyclic redundancy
code (CRO) ludwdondaya lusiumsiulszenddoya polynomial waglUTeuliisunadns
yassusuiusuds deouiudeyaszlasuiseues dlifdwsannsouisidiudondeya
vl
winn15ves CRC  An msunudndeyanis Indluillvadeflinduysedns 0 uaz 1
I l‘j 1 = kol a0 1 5 4 3 2 1 O 1 s
Wity iwudadeyaiian 110001 agununae 106O)+10)+00C)+00 )+00< )+10<)  mIny
5 4 4 oA A v e - v i = & 1kl o=
13X +1xX +1 duedndeyaifaiuen k On awunumelndludeas k meusius x Bg
0 a =1 = 1 o a = a
< wafia CRC asinnsléinaludlvanariiin (generator polynomial) G(x) Ty Gx) 1Hulna

[ '

= Ao o od cl! =l o o w a = 2/
Tudlvanfiidulu g Flaeunnasiifdnieunitimawedniludlsavesioyn M)

271 Wﬁﬂﬂ"li’lla\‘lﬂ’l‘idﬂ{l’ﬂ%ﬁ LLﬁﬁﬂﬂﬁﬂiﬂ%ﬂﬂU‘fﬁaﬂﬂwa'\ﬂ

1) gedoya M) fe X (Humaideudadeyaly g On)
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2) Mndumsnaguues M) X Gx) wamsfilafie Q) uagduiiviefimieainnis

15Aa R(x) muaun1sh (1)

xIM(x)
G(x)

R(x)
G(x)

(2.6)

=Q)® 3

L% |

- Ieef Rx) 2ziiAntaendn Gx) L@ue

3) R azgnuandiudeyafifinsidends ieadawsuiililunisdsiie T) fail

T(x) =xIM(x)DR(x) @2.7)
dledusulasumsudeya T0) axvhmsmsie GO

T(x) _ xIM(x)DR(x)

ALY -7 (2.8)
wumen x9 X m—m o Q(x) D I;Ex; el
e eaNe el 29
Flifdeyafianaindiuiiudeninisms % D ggxi szl 0 auufdne

faamsdedaya 101101001 Tnefilndluilvadefiuia Gx) fio 101001 (@ansadisuliegly
suveslnaTudlealdidu x+x +1 vhmsme Rx) way T ordunaudindnoundd

1) G T g=5 Famnearmin M) gnievlumsdhe 5 On lanadwsidu

M(x) X" = 10110100100000

2) ndumeudl 1 thradndummsie 6x)

3) iy RKX) Aildnmsmsiiadu 11010

4) vhmsuan R diutesa Mo X ielilideyafinferrhmsdsde T

10110100100000+11010=10110100111010

=~

muuwauam gnd deeanlufie 10110100111010
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ot £ 2/

5) maduduasihmamsteyaiisudiumsiie 6 duavioudu 0 Famuneaud

foyaitldsuugnies

2.8 HTTP
HTTP /2311910 Hyper Text Transfer Protocol lulnsInpaadeansiviaeguussuulnsin
aoa TCP HTTP ldlusyuuinetnelowusm (World Wide Web) vimthitlunisdivune
J =t q) o d] 5 u = 2/
AN mu‘mmmﬁwaaﬂa NTLULEBNANTUES (Hypermedia Systern) nlsenaumnie
4 v a Aa )
\A304lUINTS (Server) Rdlagunnuneilan
v o e sl a o 1 L7 a & @ ¢ = ©°
AR AT usuiuYasdanlIniuAaugesisn (W3C) Wazamuyyinau
RnERELIMmn s uwmesin (ETF) feiinasumulunisimewnsionansvennuiiy (RFC)
aoe o 4 & a o =
vanete Lanansfidndtyfigaie RFC 2616 (Aoufiquisu w.a. 2542) lafmun HTTP/1.1 s
L‘ﬂu'ﬁuﬁlﬁﬁuaEhm"i'lwa'm’l,u{]wﬁu
oAl W ar ' P i @ | i) = o
wediifdumnesgulunsiesveuaznsneuivsgninuniesgnieiunioustiing Jumses
andgAegliuarenia (end-user) wazipsouigneAeivled InTesgnUieazanin1sTese
Al = 3 ¢ & ¢ ¢ o 2 o Al o 1 & Y 2
IR unaduusiwes iuasaiiaes viswasesdlodu q Adaindu daunugld (user
agent) duiATeTeRnaUTY FaiuTuiinnseaiiamsngns (resource) oEulva
o g = al ! = ¥ a 2 bl o )
lrlduweaniogunim 3N 1ATalIUTAITALY (origin server) Tuszrineiaunugly

as

fuirsasliusnsfumsenalidenarmateyin o1finsend inand wasyuia lvidinlila

Q. W

drfrazdedldymnusiisowunediin (TCP/IP) winiy wii1alunisldaunieunniege
a ¢ = d v a v Py s v a ¢ & o

vuBuvasiiainy nsuriaswdnesiififiasnse hivldlavulnsinaoadumesiingu 9
o a0 aw oAl v a | = o A vy oA o=

wiauuAsavwauile’ leviiiiiaariuiieudnisdeasiieiiola durelnslvaaaninig

Susoatutiufaunseeaula

Uniiasasgnineteviiiiendufisuadinisieseneu lasilansiveudasieinasiis

U

[ s L3

mupunsuddeya (TCP) ludmesaanzrsunasaauidne (wesn 80 1WurUiee) 1nTed

u

' .
=

uldeeiififiiilnsesusgiinesniu sndnsalviniogniteduanuiomwainn e
Ip3unssowwauda inseantideasnouiumetonuanugduvils ey "HTTP/1.1
200 OK" ausaeiilovnaestiuesdslume wemtueraluuiudeyanisawe dennuuans

v a

4w od e w
YDHANATA waawagaamaamﬂumu
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ninensigniiiwheeyiiiiezgnszylagldthssyundmineinsana (URD (M3eianzas

aslufde MTuvadudumedidn (URL) Tneld http: 3o https: iWuunuvasisey (UR

scheme)

2.8.1 gunuutsuvae HTTP

dosn HTTP Wulustareadivhamuuu TCP dadu gunuumsimes HTTP Fsgn
Fouludiuvesdoyavosnlsy TCP  dagy header  ¥oe HTTP  azagluglvasdoniny
(text) Hoyaves HTTP Tnsunfazidudomiu(text) Mouiu wifillusiagiuaes (binary)

gy wunsdinlugunw

tmnemet | HYTP
f ; TG # -
Header ’ IP Heager | TCR Header | | Data ol HTTP

ptemme T3 18 0 TICF e
s TGP (1318 01 1] e |

gﬂ‘l’?‘i 2.14 frame ¥4 HTTP

2.8.2 NsAnRadRA5UDY HTTP
dl o ﬂl ] A 1 s ‘:"

sYuuunsieasved HTTP aevilasiaesgnineazanivuinisiaunaiuinios
19U3n15 (remote server) IntiuidsR1iasve (Requests)luliaadliuinis w3edliuins
dieldfunsTeveiazUsvananauazdinismeundu (Response) naululiiaasgning wen
a A |
UANISL0UAD
2.8.2.1 N15594%9 (Requests)

JoruiesueUsenoumednalul

«  usiausn fudududdetene wasdundaisnvedueuiiniitecse mudaeguves
HTTP ¢negeitu GET /images/logo.gif HTTP/1.1

o ussitaden Wildldussiadng Fondndu d2usks (header)  Wlulumiiamising 9
Usgnaun133e49e et Accept-Language: en

. ussindne leudsuenseinsdwhiuiien

o Uswiasee W Wutlonndeya Frundderalisnlusesddduil
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weazUITinvLfeawneme CRLF Bnasstauasmumesnvsetouussin milounsnady
Enter WAulmd) ussinfiinsasiiiiloud CRLF wihiulaglildnvsvderinegias dmiuqu
HTTP/1.1 dwi Host:snduseaiiase uadruidu o lddnludesdinla

N £ = raa & & o as = ) o w
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2.9.1 iOS Architecture : Mobile Application Development

2 1 as = ! al a &
PNFUIBAUUMIVIAA 4 layers BIWAAY layer AT18aSLRYNANY

Cocoa Touch i
. raserie A
Media
1l
-
Core Services
L -
Core 08

5U#l 2.15 10S Architecture

s

1) Core OS : The nitty gritty

Core OS System Usenaulumae aall

Threading (POSIX threads)
Networking (BSD sockets)
File-system access
Standard 1/0

Bonjour and DNS services
Locale information
Memory allocation

Math computations

Core OS Features Usenaulumiy Asil

Accelerate Framework

DSP, Linear Algebra, and Image Processing
Core Bluetooth (Objective-C)

Connect to Bluetooth devices

External Accessories Framework (Objective-C)
Communicate Through 30-pin Connector
Security Framework

Manage Certificates, Keys, and Policies
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2) CORE SERVICES LAYER : An assortment of unrelated libraries

Some Core Services Frameworks Usgnaulusiy fall

CFNetwork

Low-level Networking

Core Data Framework (Objective-C)
Persistence in SQLite Database

Core Foundation Framework

Collections, Date/Time, Threading, Etc.
Objective-C Wrapper: Foundation Framework
Core Location Framework (Objective-C)

GPS, Cell, and Wi-Fi Locations

Core Telephony Framework (Objective-C)
Get Cell Provider Information and Receive Call Events
Store Kit Framework (Objective-C)

In-App Purchase MEDIA

3) MEDIA LAYER : Images, Audio, and Video

Media Layer Graphics Usznauluaag fail

Core Graphics

2D Vector and Raster Graphics
Core Animation

View Animation

Core Image (Objective-C)

Image and Video Manipulation, Filters
OpenGL ES and GLKit
Hardware-accelerated 3D Graphics
Core Text
Text Layout and Rendering
Image 1/0
Reading and Writing Images
Assets Library
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Access to User’s Photos and Videos

Media Layer Audio & Video Usznaulusas et

Media Player Framework (Objective-C)
Access to iTunes Library and Simple Playback
AV Foundation Frameworks (Objective-C)
Audio and Video Capture and Playback
OpenAL

Positional Audio

Core Audio Framework

Advanced Audio Playback

Core Video Framework

Advanced Video Playback

AirPlay (Objective-C)

Stream Audio and Video to Other Devices

| Core Audio J Core Animation /‘

gﬂﬁ 2.12 Media Layer Hierarchy

4) COCOA TOUCH

Some Cocoa Touch Features  Usenaulume mail

s

Storyboards (iOS 5)
Documents (iOS 5)
Multitasking
Printing

Data Protection

Push Notifications
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Local Notifications
Gesture Recognition
File-Sharing

Peer-peer Services
External Display Support

System View Controller

o

Cocoa Touch Frameworks  Usenaulusay il

Address Book
Contacts

Event Kit Ul
Calendar

Game Kit
Multiplayer Games
lad, Advertisements, Map Kit
Maps

Message Ul

E-Mail and SMS
Twitter

Tweets

UIKit

Everything else

28
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2.9.2 TUsunsu Xcode

as at ‘

5Uil 2.16 drydnwal Xcode IDE

o

Xcode Wuniosdlavasindmun Apple Tumsaiuanniindudmiuinias Mac,

< i 8 ) a4 A w y ccial o ¥ o
iPhone wag iPad dufisudulpsestonauivolslulasveninfe Visual Studio Hulas

nswaLkenwarTuUUIEUUUIRNS I0S  a¥ldniwl Objective-C Falldnuwny

Adeae C udfluundnfiuuuy OOP (Object-oriented Programming) e Apple ot

denldnnwn Objective-C TumsWaulusunsuveamsusEmnamue lagmsvanILennaia

ar a wa pe a - s ni | 1
YUUUTTUUULUANT I0S WwNAUIvULENHAATUNYRIN Xcode

2)

Xcode Usgnousie Xcode IDE, Instruments wag SDK d15u Mac OSX wag i0S
Xcode IDE Ao antniandeslunsimmnienwdndy Ussnauefuiivioudimiu
Feu code | fufidmsunanuuuWngs user interface 3un4 Interface builder, i
ﬂaulmaa%ﬁﬁﬂw%w%qua #9471 LLVM Compiler 2.0 aansoneuludléaldisn
111 GCC B9 2 wih afunownBieduldiinuldiEiu Sszuunsieaeulini
UseAvanm udlaldndinelrssius®,  Version Editor insiaaau Source Code 1
2 ety wuudsuiuwhdenshlidiuussiaiwanaeduldegeiuseansam, i
Debugeer Engine 914971 LLDB @114 track code Igaaeilusunsuiida run
naaevat, §i Source Control lumsmunuieituves Project 1d

Instruments Huedpsileilinsnaoulsyavinmueanniinduiifanniaauds

Tae¥anTstda1 memory, CPU Time, Overhead #149)
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3) SDK #5U Mac OS X uag iOS fa Class Library d@miuldwauwenndinduy

wUadu Mac OS X way i0S

11 Objective-C WunmwilUsunsudeinquasdautfnisasviou Tnsusniuniu
Objective-C Winnumnnw C lnodirsnmudnuazsasas C Basuynussmsiiiosud
Winszuudsdoniny (Messaging) LURERUnwaueadnedndluiniu (Objective-C
Runtime) TJ330un1w1 Objective-C fanmiAduq Wuiuannsiamn1w Objective-C
2.0 lngusem Apple

Hlagiun1y Objective-C gnldunnlu Cocoa (AP Tu MAC OS X , GNUstep (AP)
uay Cocotron (API) [ufu Feszuuimanildfunsimurdulasiifuguainuinsgu
OpenStep (API) Tu Nextstep (Operating System) Tnedin1w Objective-C uniwven
Yagtfu MAC 0S X 14 Cocoa 1¥u Framework avsuadialusunsuyssyna tae Library

9

way/m3a APl wandduiienduiiiuvens (Software Extension) iiniu TUsunsuAldn1w
Y]

R " o o E a & K v v ot
Objective-C i luiiliilaldadruiinveaeamadidaunsn Compile 1a 1uanaldus gec

5945UN Objective-C

2.9.3 gudeya SQLite

QLite

Jussuugnudeyaidsduiuduionifundn Relational Database Wuszuumadniiu
Toyaiegluguuvuremisns Tngudazansiszutseanifuuns Tuudazunindudes
sonduresuimuunsgliimun mstamsteyauuunisifinudouunsatuniige
wmsrzdedensvheudle wu ssuugiudeya MySQL , Oracle , Microsoft SQL 1Uuy

uaz SQLite  Mdunilsluszuugiudeyauuy relational  database  uriu msldszuy
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3.1 daudnsaiugldanu (Application)
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gﬂﬁ 3.2 Xcode

TUsunsu Xcode @asuigseniswauuanndirduiiuetiann anindiaens
panuuULazilf simulator Tu device A199 LU iphone ipad wax ipad mini BnYiALiaN1s
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3.1.2 goudeya SQLite

wewrdindunauaumaenln uonanazyimhidudasu input vessvuuudahins
defoyalufunnndud Swfesiipudeyaiitofiuanus foyavemasel Sugudeyadi
Fenldiide saLite Wugrudeyavuiaidn Asimsfnseldie ligeenn T soL Tums

wnisdoya 1y select insert update uay delete

8 SQLite Database Browser File  Fdit  View Help QB =

BO0 131 50Lize Databaye Browser ~ fisers/puccaDocuments/Xcode/ TheProjectOfTheYear/ TheLastOnefinfo2.db

D@ oo B

?ﬁ’gx‘&ntﬁmﬂ;ﬁ} growse Data  Execute SQL |

gﬂﬁ 3.3 SQLite Database Browser

aannisnanunsaadng g database 18lagsiau command line Tuia3es
MacBook aguda wansldaudiliesazan uazdn Islaldlusunsu SQLite Database
Browser liunte Tusunsuiissiidumesing idwsenisldanuuin ansnsn create, modify
Ve insert data w38 dadnds SQL U execute Iflay Faeliinnsesnuuuuasimungudeya
Wuldldeeediuszavdnm
msisenuuuInty didheiuiomn 5 mse feil
1) Info
2) Mode
3) Currentuser

4) Currentnamebulb

5) Bulb

A1519% 3.1 1574 info

Name ‘Objcct i Type { Schema
vinfo Ctable CREATE TABLE infa(usemam'e text primary key,password text)
username field  text PRIMARY KEY
password field  rext

. 2w % O g
91n3UM1979 3.1 M1919 info aziiudeyavesyldaru Wuhfe username uag

2/
s 1

password @3 username tugnasarliidu Primary Key na1afe a¥laiil username v@s

] Y o Tyy A | a
Alfnulag erfudiauin widiuves password awnsndild Wewwndiuves password i

Yalay

Wumruduvesldanu flididasslunsdsrniud viladeyaves username way password
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1%
o

yygniiiuidiu TEXT visg)

Le

3/

A3 Info azgn query Tayavanunlefldiuvinisseydinu (Log In) vi3e in1s

Y

| o °

insert record iyl Wagldsuvihmsamedeudlilva (Sign Up) tutes

A9 3.2 A1519 mode

Name | Object | Type [Schema

*mode table CREATE TABLE mode{mid integer primary key,mDesc text)
mid field  integer PRIMARY KEY
mbDesc field  text

41n31In1579 3.2 Mode asfivdoyavedluumand Yszneulume mid wag mDesc
4 mid Wisuailowduiay id vewusazlnun redunlillu Primary Key uazilvfintesyaiiu
integer @11 mDesc Wisuiaiioulu label o3 mid iiuTelnunsieg fudedoyaidu TEXT

Tnuaiildiiniseanwuuseild dvisvaa 5 Tvua faenuy fell

mid : 1 mDesc : Sleep

mid : 2 mDesc : Wake Up

mid : 3 mDesc : Colorful

mid : 4 mDesc : Romantic

mid : 5 mDesc : Discotheque
<

e oo o N o evdly G "
FaudazIvue Nazdlwediuanseiull MalGiuegivlulasaeulnsameiilszunana

d
MA1919N 3.3 A998 currentuser

¥currentuser
id
user

Name

| Object  Type

table
field
field

NUMERIC
TEXT

 Schema

CREATE TABLE currentuser {id NUMERIC, user TEXT)

9ngUM314 3.3 currentuser Usenaulde id viiadeyalu NUMERIC wag user
o = v oy vo v ' = o & v o
Tufivnedia username Yagdudilaviinis Log In Wage danmdndudeiy
username angao1l3iiveldlu method 819 Wy method Wagudnaealn tieldluns

Fumteyavewaanlwdus Wy Mac Address, Pixels, nameBulb Liudiu

=
A15199N 3.4 A1319 currentnamebulb
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Name | Object | Type i Schema
= currentnamebulb table CREATE TABLE currentnamebulb (id NUMERIC, nameBulb TEXT)
id field  NUMERIC
nameBulb field  TEXT

91n3UA"34 3.4 currentnamebulb Usznaulusie id yiladoyaidu NUMERIC uay
nameBulb  wu1eds Feveanaenld w vmgduq Aislfidenldauegaige Sadlaau
Sudugoafviovemasnlnvasiuilaldly method #1aq wWu method msRsa1es
vaasln Hud uwardsdedld Jevemasallunisiumdeyadiudugvemasnlu 1wy Mac

Address, Pixels, A1 RGB 1udiu

A1519% 3.5 A1579 bulb

Name Ohbject  Type Schema
vbulb table CREATE TASBLE bulb (bid integer PRIMARY KEY, mac integer,
bid field  integer PRIMARY KEY
mac field  integer
name field text
lacation field  text
rgh field  TEXT
onTime field text
offTime field  text
senserOn field  text
sensorOff field  text
mode field integer foreign_key
username field text foreign_key
colorpixel field  TEXT
bitFarOnOff fietd  text

d 1 s - s 1 v t
21n3UM519 3.5 bulb Wumsefidednduilavesuenndindufinld asiudoya

Nanuevavaoaln 31 Taya 1 row fa 1 ywaoal Usznaulusie

o

o bid u id veswsagnaeninuazidu Primary Key wladeyaiiu integer

e

® mac e mac address vaadniiinnegiusmaenli uaghiguinuin

® name fio Javowaenaln flATuAURAIA

2
Vo as

® location Ap anufiiiwaenlWlufians gléudmaanduiu
® rgb /e A"d red green blue u Yagturewmaenl Fufvegluzlveavgwdu o-

255 S¥AU

2/
s

e onTime fis naWnvomaoaln Jladudnar

2
vV

o offTime o aUavomasall fliduga




39

- a o ¢ v we
® sensorOn AB LIAINITEIUNTTNINIUYRLYULYD T m’U’LUUE‘\!mQﬂ'}

Y

2
o

= o < v v ]
® sensorOff Alo answganTviUveteuwad Jladugda
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® mode Ao Wu mid Fudu foreign key fum1314 mode vimthiiulnuntdagiun
=
gnLden
U
< v i
® username aszuanuluid1ves vesudazvasal
e colorpixel Wfiusunisuaaneigasd ialivanuzard reb Yagiu
®  bitForOnOff 1iuA1 0 dmiu Unln wazen 1 dwiulalu avgnivanudanaus
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3.2 Gateway

Gateway

0
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DATA

SUT 3.11 1natad

inandandugunsalinnaniieudesgnindlnsdwitunasaln simihitlunis
dariudoya ludmasnln Famelunandazuseneuluse Raspberry pi uaz Xbee wiin
coordinator

nfinanlithadiuin Raspberry pi agviimssudeyaanuonndindu uiainadeya
flduduogluguvaufieinaves HTTP dafu Raspberry pi azfeniinsoen header vos
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o S

Tuduves Raspberry pi 9¢fl php file 1ufsuwianadayasnuenndiady uag
vinsaen HTTP header protocol aen waviidoyauiyuszsiana lunswannlusunsuuy
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