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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 using Smartphone. Many
functions of an intelligent light bulb make it different from the simple light. All
functions are changing the various color of lisht and also dimming out for each selected
color. 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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vililenafiuaudlouinia 256x256x256 wia 16,777,216 3

a o

2.3 9nU
and (unisdoansuuuliane Aflumsgiu IEEE 802.15.4 fidnsnsiudsdayani 19
WA AmusguALAlTUMLIIATETL 3 BIuAma Al

868MHz PHY 915MHz PHY
Channd\0 Channels 1-10 2 MHz
868.3 MHz 902 MHz
2 4GHz PHY
Channels 11-26 5 MHz
—

AAAAAAAAAAAAAAAL

24 GHz 2.4835 GHz

Ui 2.4 é’mw%’udqifagamaa%nmuusiaxehumwﬁ

@ @ [ '

g1uAIUD 2.4 GHz I 16 Yesdygyrod dnsriudstaya 250 kbps

2. d1umnud 915 GHz i 10 Yesdayayau ems13udetaya 40 kbps
g1uAun 868 GHz i 1 Yesdayayias 8ms1iudsdaya 20 kops



Device Object

Application
Obiect

Application Support

A

< a
5U7 2.5 Wnslvasaves@nd

d o JII a ar 1 £ 4

91n3UTM 2.5 MAC Layer-uae PHY Layer vinminivdavaunissudideya uaz
o -J 1 | 4 . .
AMMUAVIBY ANNUINTIFIU IEEE 802.15.4 d2un 1u Network Layer L@y Security Service
Provider Layer Juviwiiidmeonandd Waidu lassasnamainddn duninidsdona

Y Y] Y ] . » s a va v o 1
wazn1sINIANYaRNNEYBIYeNa au Application Layer sulumufiRnuvtmvedws
azlnug

a o al 1 o o WV <

i Inmsudsmudnwugaisinnule 3 wuude

o Coordinator

Router

End Device

o o °
JUN 2.6 wnuren15vineuvasdnd

. @ @ 1 v da | ' . ) s I3
1) Coordinator {usvanvaniedie fwindasdeseving End device iU L31iimes
5 v @ " [ ' @ v d o
w38 coordinator A18U 38 coordinator U L3 iAeS wagdulivtn Avue
address Wifiu gunsaiiegluiniatie lilvidiu quadanisiasnisiaviduni



2) End Device \ugunsaiarma lildnansofinseiu end device fafuld ansa
Andlafiu lswimes uaz coordinator 1a
d w1 s 1w v o ow Yy a 1w
3) \gvimed i fudedaya annsadindedu swined fefuld uasfnderiy
. . A g 1 1 b 4 2
coordinator Wag end device Lwaiuaﬂmamauua‘lﬂ
v_o o o 4 v oa 2/ Vo1 da a P [
fofvas And Ao s1A1Usenda Aulwies T¥dmanuding awnsadanedne 1y
1 d 1 a :.I’ 1 o’ 1
\w3etnendanudangu faueaslunisinduaiedisuasiudsdeya
a Y] de 1w Y . o
and wngfunundasnsdedeyas dhilaniue idle utuq waznuidesiinig add

remove UagA5

d =i ey
A19197 2.1 Wiguilisuausuls Zigbee, Bluetooth, Wifi

Bluetooth Zigbee Wi-Fi
UMz 802.15.1 802.15.4 802.11a/b/g
: 868/915 MHz; 2.4 GHz;
g1UAILAD 2.4 GHz
2.4 GHz 5 GHz
Bit rate gudn 1 Mb/s 250 kb/s 54 Mb/s
LHBUN 10 LUag 10-100 LUAS 100 WA
ANAULTIVDY
- 0.10 dBm {(-25)-0 dBm 15-20 dBm
GV
37U2U RF Channel 79 1/10 14 (2.4 GHz)
AIUNINVDY 0.3/0.6 MHz;
1 MHz 22 MHz
channel 2 Mhz
N1958YRINY Shared secret CBC-MAC WPA2

2.4 Motion Sensor
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a s [y 4 ) ed [ 4 )
Wuwesasiatuarnuedeulm uguasaliulanisnsisduaruadeuluiiu
Furadlwit Tnevhluiduiesnsrsduaruiadeulm i 3 Uiz Ae
. . &, & cdw v ' o o d 1o
1) Passive infrared sensor (PIR) tUULGULEBIVITUAIINIBUIINIWNITLUBLARDUN Taidl
n1sUdeendueenAINIdulYes
. o ' 4 o a ) v
2) Ultrasonic \uduwesninisuaesnfudansilednasnuiwasniidinn1sdsneuves
4 4 o 4 o
AaULLlBIRQUATEUT
> [ rdd 1 J a v
3) Microwave (uduwasniinisudesgadululasiinesnuiwasasiainnisasniaures
Aauliladngindeu

. . L4 o d g a e AS' 1 L3
PIR (Passive infrared) A8 gUnsala323duAauTIddunNswInvIning Jarugunsal
o o o i : d o v dvy v (K%
520Las waziida¥udie Pyro Electric FaasilAsundiunainieunlaainnisunsiad
dunssnvasinguna sl

¥ P & rY) d W a o [} & &
PIR motion sensor #g gUN3aINTAUAAUSIABUNTLIANUNIBONIIN NYYE W38

o ¢ da < o 8 val o v o ' 4 9 )
an WUﬂ']iLﬂﬁﬂ'lﬂW') V"ﬂ.ﬂuﬂ'ﬁu’uﬂq PIR ZJ’]Us:"QﬂmﬂL'UQWUﬂULaQUU'NUWﬂLW@I‘UW?'Jq]'i]Uﬂ']i

4

wdeulmvesd@liTin uie asniumsyninlusnidnwinudaonis

| PINS 1-2 ON AHORIZONTAL

FRESNEL LENS

DETECTING AREA

HEAT SOURCE MOVEMENT

A [

o ° @ =
U 2.7 nsviaurasguasiuadauedaulng

QUTPUT SIGNAL

VR V] a ' v v W < ¢ <
melu PR aefigUnsalnsiaduisddunsisney 2 gaedudisy Wellauviednini

J 1 d' d‘ 1 v dv ﬁ‘ dl o/ A w oaa
Anusvgulusnendeuiiniutinlu fuileui PR awnsoanaduaduiddudsise v
unseanu1anddiFinle PR szdsunauiddunsise Winanailu nszualniidsgy oz

3 ' d da dda d o 4 voow a o o Vo
Wuilediddidin trdeuiiiu gunsainsaaduiiddunsusadin 1 agladynn Output

b
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gaNINAINTIIUTIAUYINA waniilodeiFinndeuiiiou gunstinmadusiddurissadail 2 e
159U Output sninALTRUUTNA
dusznaudidfyuas PIR motion sensor
1) aud L'fJus‘hmqu%a‘[wﬁaﬁumuﬂﬁmiwa‘fummLﬂﬁaulm
2) Wuwed Wumulamasuaudeuaniedsunsise undudyarumslii

2.6.1 38819984 PIR motion sensor
PIR motion sensor #555-28027

o o W d
sUil 2.8 \iuwesdaaduainuadaulng

PIR motion sensor #555-28027 \{ulna1da5e5198um ipdeulniiien1sasIain
mufouananieldlnads 6 was Tuweidn gnesnwuuilildnuiulilasaeulvsaiaes
1orine Tagldundoudediion 1 1 wazawnsadenlmindny miedwls

ANAUUR

o lélwidss 3 Tad §1 5 Taan nszualiiunnnia 3 mA
arsaenasuaedaulnalalutie 6 wns
Faillun19m 37390 70 8967
doyayrauateiwm 1 In
gampiilun1svheieglutal 0 T 50 asrriuaidud (i luituit)
THaarlun1sSeuianwuangdan 10 fiv 60 Fum Tuthanaiarsesiin

O O O 0 O

I '

dda ) o

nswndeulmitesiigaluiuiniinisasiadu weliamnsovinenulaedi
gnees
U

O w1 32.2 fadwnas x 24.5 Tadwums x 25.4 fadwns (13119 x 8717 x 4)

Inundtygynanariwe
Tnuadygaaranaaisadenldaula 2 wuu Ae
1) dydnval H (High) waneis wrdwaduaein 0 Wesgluanizund uay
wwnedusein 1 Wensadumnuedoulmls
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) e <t a d I a
2) dydnval L (Low) muneis endwaiuaedn 0 lesgluannisdinduas
iodnaidugnadiuasin 1 aduiu 0 edwallos (pulse) amTraduAIY

o v
wasulmla

s 1 s

o P —
sU” 2.9 A7aY wsndsugasiUIsyng

th%ami@ﬁm%’ﬂ%muﬁﬁ’mm 3 30
1) s () dwdudelndssiu 3.3 bad §1 5 ad
2) ngews (Out) dusudeiirituBunavediilasneulvsalaes
3) wnsd O dwmdudensman 0 had

2.5 Raspberry pi

g'd'f"l 2.10 Uasa Raspberry pi

& fed e wa v a ¢ a W
Raspberry Pl Wululpspoulvsaiaeiniauauinaaig AounInes dBU1avIUas

wsnn waetululszmasangy TussuuwsngnlulUldlududenisifeunisasululsaieu
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Raspberry Pl Ussnausglwiigalgas ARML176JZF-S 700 MHz, n1¥mA9a, RAM 512
VB uotlaldsumiagainusidisedld deanunseld s Card Wumiearwdidizadla g
AuAgn 4GB LﬁaLﬁuwuuﬂﬁﬁ'ﬁmiLLaﬂmamsuuﬂﬁﬁ'ﬁmivﬁ'q;jwﬂaamwm‘h%"um'mm
|30

Raspberry Pl 14n1w1 Python Tumawaumin wagldszuulfoRms Linux Afdedn
Wheezy Swunsaaniiiivann3
dutsenauvesuasn Raspberry Pl

1. SD Card 8t 4GB

e HDMI tilasedauaiined vie aolngvim
#sie RCA
Pne Audio

$5a USB iarefduasn waswnd

o s WN

vada Ethernet tiefinnelulpiataiumisn
7. vheefianelw Selnssudediniag 700mA wazadwsedng 5V
381w3eu SD Card @i Raspberry pi
1. amiillvan ssuuUfiFntg Wheezy 91niiulad
htt://downloads.raspberrypi.ore/images/raspbian/2012-12-16-wheezy-
raspbian/2012-12-16-wheezy-raspbian.zip
2. anilnas TusuAsy Win32Diskimager

3, | TalUsunsu Win32Diskimager udvinnsidaussuudfifnisadiy

2.6 Microcontroller

L4
faa

Tulasnoulnsaiaes e gunsaifianunsaainssuuniuaule Imaqﬂnmummmaﬂ

LLauLﬂuaﬂnizuUi“mmmimmmwumﬁwLmﬁqﬁ%'umiﬁwwu@hqqi’ﬂumumaq CREY
dnwngaarsiunouRIeos %aluwﬂwmamaﬂmmma’Luwﬂi‘vnauma wiigUszaiana
nang, wedrlun1ideusenuung

Tassadlnealuradylasneulnsamediiu annsowseanuiléifiu 5 dalugi Fameluil

1. wiheussananalawisdilg (CPU : Central Processing Unit)

2. wiheaud (Memory) annsoudsaaniiy 2 dau Ae whanudfilidwiuiu
TUsunsunan (Program Memory) LﬂiauLauauaﬁmmaﬂwmmiamauwamasmﬂmu
Aatayala mﬂmu‘muuqlvluammalﬂLLﬁluu‘LWLam Sndunilsdemireainudi
Yaya (Data Memory) ‘lmﬂumuaunﬂivmwwﬂlumsmmm‘uawmﬂ waziduniwn

v

‘UEIJJa‘U'Jﬂi’]'J'Um 41U LLG]W']ﬂ‘LlIlluLWLaEN ’Uﬂﬂaﬂﬁl"‘lﬂ’lﬂlﬂﬂaWEJﬂUWU’JEJﬂ’J'\@JLLﬁJ

LY
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(RAM) “lumiamaummaim‘] i LLmamiu"LuImﬂauImaLaaiamﬂmu M28AILA
‘uauaﬁluummﬂwmammmmu mqmamaﬂzwwﬂlﬂl,ualuulvll,aEN waziluddnsg
a1 (EEPROM : Erasable Electrically Read-Only Mempry) mmmimnwaua"l,ms,ﬂu
e
3, daufindefugunsalniauan wiewedn (Port) I 2 dnunizAe WaInsunn (Input Port)
way waimmammmmawaimmmwm (Output Port) muuaﬂﬂumiwaumanu
gunsainnguen etndudufiddon Iﬁiqunuivmwwaimauwm \esudyan
agRzdienIneaing ieilulszinanawasddunasalanann \euanImay N3
Fnainavamasnin 1usiy
4. YewnuAuvesdnyyin wiata (BUS) Aaudumsnisuanideudyaudeyasewing
ity wdaudinazwesn (Wudnvuzvesaedynn Fauaunnagnigluda
Lilasneulvsaaes Tnautadudadeya (Data Bus) , Taueniasa (Address Bus) uaz
Yamuay (Control Bus)
5. easidadygiuuiing umﬂumuﬂisnau Fédandndiunis ilesainnns
vaiiatulusalilasreulvsalaes alwuua Ifun1TAIMUATINIE Nandayaya
mﬁmﬁmmﬁaa SRV mimmuna“mminmﬂ, Atudwalililasreulviaiaasen
i ummmluﬂﬁﬂiumawamm;ﬂ,ﬂma
drulsznouwmaniluiiosdrulsy nauwumuﬂuaqluiﬂiﬂau‘f,mmaai
lulnsneulnsaiaosfudedduusznavadredudniilaituifnaruaisai ey
lulasmeulnsataesunaziuainilg 1du A/D (Analog to Digital), PWM (Pulse Width
Modulator) tuay

suuu‘l,uiﬂ‘iﬂauiwiama% wangae Wilaspevulnsaiaedifussuuiisiusagunsalaine
agnelu L‘U'L! Ram, Rom Wazduq weanuazaanlunislieu Fullulasmoulnsaiandiuil
qunAEnTiiaTuamnsags aLm‘U“NE]‘Uﬂimﬁllﬂ'é]\'iﬂ'liﬂﬁﬂ’l‘dﬂl,ﬂili‘l/lllﬂ’l’\i.lﬁ]’N‘] laleunsaussy
Tatudwifteasiaiien aﬂmmﬁwimqﬂn‘imlumuﬁnﬂu'iwlmvgﬂ«uuv] 32U
lulasnaulnsataesdunuaynsy SfuFemelardduitusIgewEaiung
munugUnsalsineg 1inely

auaLarAIilunTlssinanaveslilasasulvsaaes nanafie vum Ae I
Um’lumiﬂivmawa gewmigUssunana 1wy wiislssunana 8 Ua 16 Ua wie 32 Un
fovbiaUsrananailsuudngs namﬁmﬂivmamamLawmmm”lmu’l,uﬂiqmm Tuie
$wrudadudsiuends W'wuaqml,amqaqmwmmiﬂﬂi mawa‘lmmﬂuﬂiqmm v CPU
8 9u1e 8 TnfagatuTAuIuUSadaald wadu 2 = 296 CPy 16 daduau
Banadaanls 2 = 65536 y2a cpU 32 Tn annsofunasianle 27 = 1294967296 1y
aduden deiuda cPu fdudngefiazannsodnnaiiadldedasidanatiuin

ar1utialunisuszuaana dauFentdu MIPS (millions of instructions per
second) $1uruA A d R @aursaUssutanald de 1 3undl Wy CPU vun 16 Un
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1 o ﬁ'} V¥ d U
antmenssulunisussananawuu 1 Clock ae 1 Ardaldauddygiauiing 50 MHz 7

wlain CPU @unsauseananardald 50 d1umida sedunil wie 50 MIPS usdiulvgjaz

o d AJ vV <

Fonfunaud (Frequency) wnu dutiiesunain CPU lgdgygrunina (Clock) Tuns
y o a d v I a 4 e a o

Uszunanalay dygruuiiniidvdigiduaiiug Fatudamnudgafiaziiaiimialunis

Ui“’lﬂaf«laaQﬂij ﬂ?us“ﬂ“’na'ﬂu’n’ﬁﬂi“u?awa 1 ﬂ’ladﬂmminwﬂﬂmﬂ

de F o Aemudvesdyguniing (H2)
T #enarlunisussananasoniid

gnf1a819 CPU wunn 16 e fida1dnanssulunisussaianawuy 1 Clock e 1
i flauddryay1aiunitng 50 MHz Thumneda CPU @nunsaATmaInisLavau1n 0-65536
1graa 50 &1unds Tngldiaaue 1 3u

lLilpspeulnsaiaes vutm 32 64 9n GesldlusruumuauuuuiTealnindeants
AuLTigansagay ECU fmuauntsdiuesintaud lusngud - auivivy ssuu
AIUALAIINGIVDITE syviuipdeutawesiusalui

dnlilnsneulnsatandauin 16 On douldlusnuaiuguidll 1wy PLC AsuAy
iwdeadnslulsanugaamnssudulilasereulnsaaeivune 8 In douldlusumivauuin
n msUsssharameiavlilisezdulnadiulud pruauln Ta AruAums WanmaULIL

2.6.1 Arduino Uno

gﬂﬁ 2.11 ua$e Arduino Uno R3

Arduino Uno R3 10U Microcontroller board 714 ATmega328 (datasheet) vdu

MCU nén Feiaiasiian Digital 14 U auwm/mem @nsavindu Pwm lads 6 1) uay u

41 Analog auwvﬂﬂaﬂ 6 27, mmmwm 16 MHz il USB Connector way Power Jack DC f

Concept ¥8¢ Arduino Board fvinniaruaraan inelunsideuradifunouinnes
= g Y i < =3 o 2
ansase USB Waiutasmauwedn Aanuisn Run lUsunsud Board 1o
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Specification 483 Arduino Uno R3

Microcontroller
Operating Voltage
Input Voltage (recommended)
Input Voltage (limits)
Digital 1/O Pins

Analog Input Pins

DC Current per I/0 Pin
DC Current for 3.3V Pin
Flash Memory

SRAM

EEPROM

Clock Speed

ATmega328

5V

7-12V

6-20V

14 (of which 6 provide PWM output)
6

40 mA

50 mA

32 KB (ATmega328) of which 0.5 KB used by bootloader
2'KB (ATrmega328)

1 KB (ATmega328)

16/ MHz

sUfi 2.12 dumisvuazgunsafuuuadalilasaaulvsaiaas Arduino Uno R3



ArTruaa 4 14
UANAN NTLAAUINDAIAIONATYILY

i1

THE
DEFINITIVE

ARDUINO

PINOUT DIAGRAM

o  dant
B sl AT

€9 voivte max Jow

sU#l 2.13 Diagram swmisavaialulasaaulnsataas Arduino Uno R3

2.7 Cyclic Redundancy Checking

Cyclic redundancy checking (CRC) L‘Umﬁmwaamimaammmwmmawaua il
ﬁmsaamussuumiwaummmaqﬂnsmmiawsﬂixqnmagaﬂmm 16 Un w38 32 Ua LUy
polynomial lufauienteya lnan1sdsdaluy polynomial 1nadns cyclic redundancy
code (CRC) Wifwaeadaya lusunisiulssynateya polynomial warSoulieunadns
vesshuuiusuds freenfudeyanzlaiussuios drliddavannsoudilideuaandeya
v

ndnn13ues CRC Ao Mauwnuindayanie Twaludleadaidrduuszans o uaz 1
Wiy L‘duum-ua:uanm 110001 SUNUA I 16¢)+10¢H+06¢)+00¢)+0(x l)+1(><°) WMfiu
1OC+HIXX 41 uuﬂaumauawummmu K T avumudaindludloasm k weudaud X' &9
@ wiaila CRC aziimsldlwaluivaderuiin (generator polynomial) G&) Tne GO 1Uulna
Tuidlvadiiidndu ¢ Fdlasunagimdiosniidwedndludoavestoya MKX)

2.7.1 vann1svaansasdiaya uazn1snsiadaudaianaie
1) ﬂm'aaua M(x) A28 X8 (Lﬂunmaau‘umaualﬂ g Un)
2) mﬂuumwaﬂmmaa M(x) & G() wamsildae Q) wavduiimdedindesinnis
WA RO AuaEunisi (1)

X M(x)
G(x)

R(x)

) (2.6)

= QMO

137825
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- Tnefl RK) 2ziA1deENI1 GKX) LELE
v o v o d  a . < ;& o &
3) R asgnuanidAudeyaifiniadeudn taairasuildlunisdene T() sl

T(x) = xIM(x)DR(x) @.7)
dleduiulisumsudeya T) awiinsmisig G

T(x)  xIM(xX)OR(x)

e (2.8)
G(x) G(x)
WU 2w Q(x) @ };—E%QJL”
2 osiots |
rluifideyafiawarndrufindesinisuns I;Ex; @D };Ex; suilu 0 aunding

deanisdedioga 101101001 Ineillwdludluanariiiia G(x) As 101001 (amﬁmau’lmaﬂu
iﬂmaﬂw“‘lumaalmﬂu ChC+1 RNl RO wag TX) “memumaumnanmmu
1) G § g=5 Fsmnaanuin Me) gnieulunmedne 5 O lawadndiiu
M(x) x° = 10110100100000
2) Pnduneudl 1 theadndinmsdag GK)
3) e RO Aldmanmsmsiiandu 11010
6) vhmsuan R dhiutaga M) 5@ itelilddeyaindauvinmisdsia To)
10110100100000+11010=10110100111010
fufuteyaiazgnaseaniuda 1011010011010
5) meufusshnamsteyaitiudumsiae 600 Fuaviaadu o Fovansaui
' dayailldsunngnies

2.8 HTTP
HTTP 37910 Hyper Text Transfer Protocol lwslnreadoansivha ueguuszudlngly
aga TCP HTTP Mluszuuisdotnelouss (World Wide Web) vinthiflunisdwiine

wanane sauludennsiudaya anssuudenansiugs (Hypermedia System) Mlsznaudae
o v oo < ' @
w5asliuinns (Server) illaguinunevilan
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mswauerRRdunsvinnuuturedad hddursugesivisy (W30) uasAmEyinnu
awsRamUimnssusumesiin (ETF) dsfinanuaulunisimeunsionansvanauiiu (RFC)
vanu wenansiidiAyfignie RFC 2616 (oudiquiou we. 2542) lafmue HTTP/1.1 R
Lﬂuiuﬁ'l‘unuaﬂ'mmwzma'l,uﬂﬂwu
LawwwLUuu'\mmu'lumﬁawaLLaumimamusumwLﬂiaaaﬂmanmmamuma FunTa
gninefegl¥uatemns (end-user) LLBuLﬂiE]xiLLIJ‘U’]UﬂE]L’JUI‘UGl \iasgningazailinstette
Lawvuwmummumsmsuas Sunsediaed vidawdesiledu q Adeindu daumugle (user
agent) duptositieiineuiu Fuiutuiinvieatramswens (resource) amwuulmla
leviduneaniagunm sudenn insedhiusnisdunas (origin serven lusewinadaunugly
Fuptedliuinsaumsenaiidonataaneile mﬁw‘%an«‘ﬁ \neg wazyulua Lo Rianile
Frininasdesligainasiisdumesiin (TCP/AP) Wi wihasdunisidanuiidennnian
vuduwasininiy lpewiadwaeniia1inse sl lauulnslveeadumesiiniy 1
viuuAteteauals” yiiTfimeniuitewansdoasiidetals viuAalnsTvasaiiing
HusendutuAd o ldeld

ﬂnmmiaaanmmawmwa.,uJumsuaiNmiiawaﬂau Tnadpnisideusaneinasiis
mumumwuawaua (TCP) hlmwasmLawwwuaamsammw (wosa 80 tHumAu3une) Lﬂia\‘i
u,ummawmwmﬂmasuawwaimuu ﬁlvmmeﬂmﬂsaaanmaawamwmawamm il
dunsterends seidEasne UsumeTernlan Uz il fed1agy THTTP/1.1
200 OK' aughaiiiovvesiuesdalusig LU’E]WN‘UE]’HJLIJULLWIJ’UONUEWI%]Q‘UE] JBAMULERN
JoRANaIN w%a‘ﬁ'agaashqé'wﬂuﬁu
niwennsiignidhissheleeiiiftazgnszuladlddsyyunaminginsaina (URD (vielanzas
asluiide fiuvadludumesiiin (URL) Tagld http: w3a https: [uusuvesiiszy (URI
scheme)

2.8.1 iﬂuuuwlswaa HTTP

\asan HTTP LUuNiTG\ﬂaawmmuuu pn muu iULLUULWimm HTTP amm
{lJﬂL"LJUGJU‘UE]\‘l‘UmJUa‘UENLWiM TCP 43U header vad HTTP mazﬂl‘l,ugwawamm
(text) Fayanas HTTP lngundazidudoninitext) duiuiy wifidusidguaes (binary)
1ol wunsdimdugunm

ot Dyt 01 i:i—_-j
TGP (dataof P} ;

31]‘7'; 2.14 frame wag HTTP
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2.8.2 nstnasiadaansvas HTTP

'i‘tJLLuum'saaaﬁ'uaq HTTP ﬁ]:’;'Vl']IﬂEJLﬂia\'laﬂ‘U’lEl'ﬂuﬁﬂTlJ‘Ll’]ﬂ"liL‘UEIIJG]E)ﬂULﬂ‘iEN
Tu3nn3 (remote server) antufiddndasne (Requests)l“tﬂmLﬂiaﬂuusms w3eslfuinng
dlelgsumsiewefiazlssananaiazdinsnaunau (Response) ﬂau‘l.ﬂ'[.w,ﬂimaun‘uw ua
Tnmsiileuse
2.8.2.1 n1538998 (Requests)
FoauFeseussnauiedmeluil

. ussiausn Tusududidedeste uasdumdlasnveiveiiunifone amdisuves
HTTP shatray GET /images/logo.gif HTTP/1.1
. ussiaraq Wildldussiadng Bendndu daurfa (headen) utumitanisng q
Usgnaunisiese Aagnaau Accept-Language en
. Ui euvenszwiheEu Ao
LY d! o IEI 1 a @ vV ¥ d"
. usvvinseq I LUULHSM’]‘UE]H& gaunmdsaraliinlunedddaud
uRazUsRREfetawingdie CRLF (Snuszlauadnnusadnusedouussiin imilaunisnady
< LY 4 1 1 1 0‘.’) 1 L 1 1 1 o ) 1
Enter Tuduland) ussvinfidnsasiitiaaun CRLF wihiulpghildnysgdenivegias dmiugu
HTTP/1.1 duvh Host:sulusiesiiane uddwhau q liswlusesdinla
v o o da o v o 1 d 2 o @ o t d o
usTiAdsndieadumslaisnnes (Lifgeuwdly) Alungeuiulaginiasiaing Wasnw
v oo Vs LY 1 t 1 d v o 1
ﬂ'J1uL=U'1nu1ﬂﬂUIU‘iLLnimmLqu§ULn1naumasﬁﬂanwMum'ua\‘l HTTP/1.0 lu RFC 1945 @7y
HTTP/1.1 lafwualilu RFC 2068
o O v dw 1 &
ArdFasaiinwmaluil

1
Qo

Adddy Yo a v o o 4 o 1 aa v 3 o " &
LegRAR LA IMuAAfdIsasra IUaRTEe (M38138n113801978978 UNATIB1aLsenIdu

"381") wanen1snIEviAineants taflasduiiunisiuninensfignasy Aviweinsdu

tiaus lindudeyaiflediouviaadnlunuuunatafiniy ssfuagiunnilulives
d L Q‘ 1 g LY v LY L3 Ly 1
\wInduaidng JedsaaTmineinsinazdanndesivlug ulenadnsdioanannlusunsy

v
U

radeduntouitedy wladiusnsaviiifesdesanunsaldids GET waz HEAD X
Wueeraties
® HEAD
YaansnauiuTInuinenTiisy 2y Aaeiu GET wiaglifidudemiifemanduun Ardeil
TiUsglordluniamadeudeyadiuivasnmmeuiu Tnglsisdudesdadonufuumimun
® GET -
fpavenisinauesnninensiisey Adsiliaisléfunisdidunisiian ailiiAana

o

& ' o) ] a o o @ a) 1 1
drades unsianisluduuewwdiedu ananilsfedds GET dnazgnldasidlifingunosi

ge

a a o ] < 174
Tneduwesinuenuaziunsediasd Feldarsfiansunlinisfesvevesuantasaseilaed
: ' @ a do v o @ d W
dgwanszvuneningnsliu (uituiviate Amdiuaendie)
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® POST
awaua"l,ﬂmwiwa'mimuuLwa’Lum‘lUUi"mawa Immawuﬂjauawmmmn Wasuieyiiiou
uea Teyafideay aﬂUﬁa]aa"LuLuwwaqmiiawama aqumw'ﬂmnmmiaswmwmﬂﬂwm
vismausulgminensiidied vieviaasnsdl

® PUT
Slvanmstiauevamineniissy

® DELETE
auniwenstszy

® TRACE
dvfayaiosvonduun Lﬂ‘%aqqﬂ"dwawLﬁuinﬁ%’agaa:,'"l,iﬁwﬁﬁanam.ﬁw%aLUE{auLLUaa
foruiswanaulufminensuaens

® OPTIONS
Audndusedesdueriniiiedawitietusesudmiuninennsitsey Aslanunsold
nsraaauilifumsi e iudinnesldlagld " wudtnsseyninenns

® CONNECT
wasmaideudavaanisieseliilunuiua TCP/P wuulusdla g muuasnisdiouss
Fidstanuy ssL TiRumaEundenditliinadeialdinetu

2.8.2.2 n1smaunau (Response)

SufufeusTinLansanuy s‘%"w'"ﬂwaﬂs'u (version) was HTTP fiasadiuinsld
EJEI WiaunuwawaawwLLaumammau‘] mummammaimn (optional object headers)
aatiaadudiiu mwmﬂmmaﬂﬂa "Content-Type" suw.,uwammmama (object) it
danduluse “Content—Length“ mmuanmmmwammauu mumﬂmammaium"mmﬂm
mamausswmwawuwssmm LuawmuLammaim}umuma«uauawmsaaaﬂmasawa way
Lﬂiaq’lmusminwummiwamwaamnwmﬁuanﬂalﬂum

2.9 miﬁ'mmuawwﬁm%’uuuimﬁwﬁ

iuuuﬂgummﬂaiataa (i05) fidoiAnn iPhone OS L‘lJUiu‘lJ‘U'lJQ“U{ﬂﬂ'lia’l‘WiU
Imiﬁwwawiw Apple Tnauguiamndmiuldlulnsdwi iPhone FlMTesandausnlu
Fudl 29319unay 2556uazslannuidalddmiu iPod touch Uag iPad Iﬂaiuuuﬂgwmiu
dnursaviaudaluda App Store LwamiwmmawwaLﬂ‘uu"l.mmﬂm"l 900,000 #7 Failn1s
antflnanluudaunniis viludunds

Apple "Lﬁ'ﬁmiﬁsuu'ﬂﬂiLmimﬁﬁamdw Tunes Julusunsuns dusu Mac uae PC
Tlunisgquilsitanasuunauiines ssadnssdeuuas sync %auawnqaahq wasfadu
wnaaraauTufisuunaufnas, iPod touch, iPhone was iPad wianianszuudnen
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2.9.1 iOS Architecture : Mobile Application Development

& 1 o o 1 o 4 a
QWﬂEU'R]?;LWU’J']NWQVINﬂ q kayers FILLAAY layer WNYastagnniu

sUil 2.15 10 Architecture

o

1) Core OS: The nitty gritty
Core OS System Usgnauluag sl

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 Usgnaulume nall

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 Usznauluaae il
- CFNetwork
- Low-level Networking
- Core Data Framewcrk (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 Usznaulude il
- 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 /O
- Reading and Writing Images
- Assets Library
- Access to User’s Photos and Videos
Media Layer Audio & Video Usznauluse il
- 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

31]17; 2.12 Media Layer Hierarchy

4) COCOA TOUCH

Some Cocoa Touch Features  Usgnaulusag et
-~ Storyboards (i0S 5)
- Documents (iOS.5)
- Multitasking
- Printing
- Data Protection
- Push Notifications
- Local Notifications
- Gesture Recognition
- File-Sharing
- Peer-peer Services
- External Display Support
- System View Controller

Cocoa Touch Frameworks  Usznauluene dail
- Address Book
- Contacts
- Event Kit Ul




- Calendar

- Game Kit

- Multiplayer Games
- lad, Advertisements, Map Kit
- Maps

- Message Ul

- E-Mail and SMS

- Twitter

- Tweets

- Uit

- Everything else

2.9.2 TUsunsy Xcode

sUit 2.16 drydnwnl Xcode IDE
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Xcode Wuadasilavesinimun Apple Tunsadsuenndiatudniuedas Mac,
iPhone uay iPad Sfteufuniesiaiauvesiidlulaseeviife Visual Studio tuleq
prsWaLennaLaduuuszuuUfURntg 05 asldn1un Objective-C Faildnume
AFEn1w1 C udiuuaRaLduiLuy OOP (Object-oriented Programming) #am1a Apple 16t
\Hanlgn1w Objective-C TunrswanlUsunsLasmnussirLe Taan1sRauLonnaLe
Fuuussuuluanisg ios semuuuLewnAlduTitedn Xcode
Xcode Ussnausig Xcode IDE, Instruments wag SDK d1udu Mac OSX uag i0S
1) Xcode IDE fa anmuinsenlunisimuiuawnaindu Usgnaudneiuiiviiaudmsu
e code ﬁuﬁﬁm%’uaammwﬁwa user interface 138071 Interface builder, il
ﬂaulmaaiwuﬂs"ﬁmﬂwm #4811 LLVM Compiler 2.0 anun innaxlwdlAnlesy
N1 GCC &1 2 11 aiml,awwamsuulwmmuimmw Nﬁ”UUﬁi’J’i}ﬁaUIﬂﬂ‘V]N
UszAvaniw uAlulAeiianlsrdnluli®, & Version Editor fimsaadau Source Code W
2 ety wuuiisuiuwihdendliduussiaiiuanssiuldediaiiussdniam, 1
Debugger Engine #ide11 LLDB @11130 track code Iagaslusunsudids run
vngauay, Il Source Control luntsAuauaitues Project tn
2) Instruments Lﬂumsaquamiﬁum*iaaaauﬂiuawﬁmwmaaLLawwaLmuwwsumLawuaa
Taerian1s14e1u memory, CPU Time, Overhead #1149
3) SDK dm3u Mac OS X Uae i0S fia Class Library dwduliwauuenwdinduniaiy
Mac OS X wag i0S

A1 Objective-C iununlusunsudeinguaziiaudRnisasvieu Tngusni3unium
Objective-C Wantumnanniw C lnedrpadnuazratne C Basuyauszmsiiteus
Wnszuudaninu (Messaging) LuUEEafun e deadvednid Uit (Objective-C
Runtime) Uagdun1u1 Objective-C fnniandRtueg Wuftannsiauinte Objective-C
2.0 Tneuiev Apple

Yagtiunrw Objective-C galduinlu Cocoa (AP) Tu MAC OS X, GNUstep (API)
was Cocotron (AP) Ludiu msuuumawulmumiwmuwuiﬂauwuﬁ'\umnmmmu
OpenStep (API) Tu Nextstep (Operating System) Tmuiln141 Objective-C Wuntwmdn
UagUu MAC 0S X 14 Cocoa 1l Framework mmuaswiﬂmnwﬂi gne lag Library
waz/use APl waniiduiissdruiiuveny (Software Extension) Wity IU’SLLﬂ’iiJVII‘Uﬂ’I“le}’I
Objective-C sillaill¥duiinvenama i amnse Compile 16 wuo1aldus gcc ol
5895UN1 Objective-C
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2.9.3 g1utaya SQLlite

QLite

JU# 2.17 sQlite

WHuszuugudeyaieduiusuiei3anin Relational Database uszuunsdoiniu
feyanegluguutvueinisn Tnsudazaisaaziddeanduin) Tuudazua iduadey
sanidunsdudmuusglidmun ﬂ’li‘:l’ﬂmi‘illagaLLUUCﬂﬁ’Nﬁﬁﬂ’Nuﬁt‘mLLW'i'ﬂa'liJiﬂﬂﬁEj@]
szdredentsviadila 1y sruugiudiona MySQL , Oracle, Microsoft SQL Lilugy
waz sqLite Afunitlussuvgiudeyauuy relational database i uiu nasldszuy
sudeya SQLite fitefiuaigetne wwinmia limienanuiiley wagdoriuladadn
athawiieie SQLite iuguteyaliiasduiiuindouiu i0s wag Mac 05 X ndnadaillauns
uazgaridanis € Wisunldu Trgliseadnmslausnianniouenduiiausesidln 3nis
fndring WsinssuudiiRnimaiulaad wie wasdund duiugiudeyaves sQlite u
dnvazlnddoyasssuan nanade wudeyalilulrdiasiwdisianduaeiny % mdo vas
Access uat * mdf ve4 SQL Server suuiehiliduaunnsiidouisianavelndililuvy
ﬁugwuﬁagaﬂszqagu gneegaaiy db, .dat, .sdb, .s3db tUudu

grudoya sQLite Faiiiu Database vurmaniitfFualndenedrauiniy
Application F¥in91uUY Smart Phone Usgianand N EULLuumiv‘wau‘uaq SQLite \Ju
WUU Standalone vswegluuewndiaduiiy 4 sQLiteillassaindpiamsinfuuasiluly
waglwdidnduiuafivuaidauin tieuniifunisifudeyasis inszasdy slite
Database JamunrayfuwewwaLATuMiNILUUL Smartphone agnads lnglanie duilesann
Fasfan1asu Hardwarewas Memory 33utaAa @110 lunTs Process Yayasia 9 u
Smartphone tiautiasndn PC Desktop \Uusissn1



unil 3
ANT0DNLUUASWRIUN

vaealWdaaiurgnaiianainnisuszanalinisdearsuuulians Zigbee uax
Internet uagnswauILennalRTuUTEUUUfURNslelelon genuuUNimURLVaDALY
drunanndiaduuulnsdmi Fanrsl¥auuenndindulundiusnasdoninnisseysau
(Authentication) te¥nwimuasnislunisldan

Tnsdwiannsarununassiilavisluimuuasuaning udiidesiinfedesannsn

v
a

\Fousoduwesinld Wsdwiannsoduuiieniuquvasalle fad
o Jn-Unlwv3e sananda-Dals
o Wisudvewaeal
o USumudtinasnasdvaan i
o Fanlmuswulees e livaanlnda-Uneslaonlua
o (Henlvunadne Yeavasnaln

o uanEnuzvemaenlnlayiu viauln-Un waz dvedlw

2 e
. Gateway
internet A3~ L .
Application d /.;.\../’ AL Raspberry pi  Xbee
on smartphone 71 i Al c
< ,
_ LIGHT BULB

PIR Sensor Zighee

s B

Microcontroller

@ RGB LED

JUM 3.1 NTWIIUYBITEUY
n3U# 3.1 Wunisvieulassinvesszuu Feaziuindvanue 3 dau laud

wannaladu tnad wazvaoalu Tnsuanndndussimhidudunmuesszuunivin Jatie
1| v o v § P (4 & o v o @ [

MNuiivuanadnsyemaanl LED fagla inandivhwihndusiinardlunsdsiayaly
faaanln drugduuunsearstuazgnuiaiuassdas drsusndewenniiaduiuinaig
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< a

éaﬁ'liﬂUN'IUVINGUWIEﬁLuﬁ ‘U'J\‘Wlﬂax‘iﬂ'e'] annan‘umaamlw ﬁaminumumqm d‘dﬂﬁﬁ]&i

ﬁluiﬂiﬂauIWiaLaaiLﬂumﬂiumawamaualwnwaamlw

1)
2)
3)
4)
5)
6)

1)
2)

3)

4)

5)

6)

7)

8)

9)

‘wmwanﬂaqaﬂnimuaviﬂ'iuniu‘lusuuu figtedd

wannatduuulusdwi(os Phone) : Wuddasadugldau & FUAE WARINANIT
sufsdignudoyaifivanuzvemasaly

\ALag : DE capsulation %auﬂaﬁlﬁ%’u

dnd : Wugunsaliu-dedeyalvitunanduasdnddaeniy

ulaspeulnsalaes : Ussunawadda MU LED Oriver

Power LED : 1tugunsalliiuaseing wazsiaIUAAIEaaTn LED Driver

PIR MOTION SENSOR : as193un11uiadeulunivesdeildin udrdedaygyraluds
lulnsroulvsaiges  TumeuLdAAINISITUVAATEITEUY Faazuslaead
AlivinnsBudusinu vie amsldouldnuitedudusnu LLﬁuL‘U’lﬂMUWﬂ'ﬁl‘tN'lu
LLa‘W‘WﬁLﬂ‘dﬁUUI‘VﬁﬂWVI‘iUmﬁWWﬂm“ijﬂ'lu L1l Eﬂmﬂmﬂaaua Ta-Unlw Fananla
Undwlugdd Dudu

LLaww?]Lﬂﬁ'uavﬁaij'auammﬁlﬁ%'uﬁwé‘%’q‘tﬂé’ammné Tnauduwe Siiln

Raspberry pi iwauauasmmiﬂiwmamasuama

Raspberry pi eiwauawimﬂiumawaLLthm Zigbee ila coordinator Pideuraiiu
Raspberry pi n1&lu gateway

Zigbee @fla coordinator dsdayaluds Zigbee via router ﬁL%‘auanﬁ'U
llasreulnsataes

wndlalnanisiauvenauigesly wuweifzdadoyalulilulnsnaulnsaned
Uszilana

lulasneulusaiaes SudeyauaginisUssuiana sisain Zigoee wiln router e
Fyaaimniuaes mnifuisdsdoyalusi LED Driver

LED Driver Juuasdstoyaluauns Power LED

10) Power LED yiausumn&eilasy
3.1 daufiadanuglyderu (Application)

Iitinsiauikenndndudeniu Objective-C Tun1s@sulusunsu Taanisld Tool

dd . < o < o wa
#9991 Xcode Version #ilda 5.0.2 Feaguussuuijinisleloea
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Xcode

version 5.02 (SA3GDS)

i

| Acknowledgments | | License Agreement |

g'l.lﬁ 3.2 Xcode

TUsuAsu Xcode (Bosruagsan1snanienwaiaduiliuegisuin awisadnasinis
sanuuuLasiisa simulator 1y device #7149 19y iphone ipad wae ipad mini 8AviaAianIs
Weoulusunsuninsnslalusunsusasn1er Objective-C AR ANSI LB IUNIMAY

annafidoninuitenndlpduvussuuuidanisleleted fillesiandniusives

v
) =

Y & v 1 v o ¢ d < v <. &
vitnueudatu feldaseinainlusulnsfwiteaeun viswleziUugunsal ipad w3e
v a @ a LY Jhan a ' P v T '
MacBooksgfinnu tazniswauiewwaledutu Alisniuldsenisdnuaieus ediile
nd I iRauddedu Sndadunanndlrutiermunuvaenl Nin1sdesaalddsgunsal
4 NN S %
giawasduduelAnnITUTEENANNTY
drudumesiadulafinasesnuuunn Trlaudie fandunrsidautevdie i
Fudeu Foiligld MWaulsazasn waziissuuinmannaends nande gldnudesdinig
fudushaunsunisldiu aniuladrawiavanuesewndiatuls Jssuazidundieg azey

o o
Tuuny 4 Fasnsvieaes
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3.1.2 51u°uazua SQLite

LLEJWWﬁLﬂ‘UUﬂ'JUﬂ:JMaE]m‘M uaﬂmﬂwmummﬂumsu input maqswuuuaqmmi
defayaludaunaridudn &Nmamﬁﬂwamal,wal,nuamu" dayavamasaln @ mmusua:uam
denldide sqlite Wugudeyaruiaidn wumimmalmw Taigsenn T sQL Tunns
L’U'mwauua Wil select insert update Way delete

g‘dﬁ 3.3 SQLite Database Browser

[atarnisannsnaiie g database ¥lagku command line Tua¥as MacBook
agudn urn1sldeugilidesasain uagd Felal4lusunsu SQLite Database Browser b4
1197e I‘UiLLﬂilluf\] f3umadina Adasenisldieunin d1w1sa create, modify w38 insert
data v¥e deAnds sQL T execute Wias Brelinisesnuuuuasiwgudayaiululd

paiiusEandnIw
s efeeniuuty aEfideiuiae 5 p13ne deil
1) Info
2) Mode

3) Currentuser
4) Currentnamebulb
5) Bulb

= B
A19199 3.1 A1914 info

Name o0 g e LOBleEt FTYRRS e .i5chema ... . .
vinfo table CREATE TABLE mfo(usemame text primary key,password text)
username field  text PRIMARY KEY
password field text

11n5UM1519 3.1 41919 info aztRudeyavasfldeiu dufife usemame uaz
password %ﬁ username 5uaﬂ§iﬁ11ﬁLﬁu Primary Key ﬂé’nﬁa 9zl username 283
fdsulag Srdudinun uiduves password gnsaanld asaindiunes password fe
Wumduvasldou Qiisasslunisdernfiud viadeyaves usemame uag password
szgauiuilu TEXT mﬂ'
13 Info Hazgn query Toyaosnuslegldruhmsssyiinu (Log In) wie fin1s

insert record Tval Wagldauvinsamsideugldlug (Sign Up) duies
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&
15191 3.2 11514 mode

Narge. . - ..o iObject: {Type - . - . . Schema . .
¥mode table CREATE TABLE mode(mld mteger primary key,mDesc text)
mid field integer FRIMARY KEY
mDesc field text

angiln1519 3.2 Mode asiiudeyavedunnand Yssnauludie mid uaz mDesc

31 mid Wisuadoufuay id vewdazluun aeduniiifiu Primary Key uazfviindoyaidu
integer @1u mDesc Wiaulaiiouu label w83 mid LﬂU‘UaImJﬂGl'N"] muﬂ‘uauamu TEXT
Truaillgiinseenuuuanls ffoue 5 Tvma faafy feil

mid : 1 mDesc : Sleep

mid : 2 mDesc : Wake Up
mid : 3 mDesc : Colorful
mid : 4 mDesc : Romantic
mid: 5 mDesc : Discotheque

S < L e W e Bl P
Fausaglvun Nazdlimednuansaiuly vsiaueyrulularaeulnsaanilszaana

o
M19191 3.3 9119719 currentuser

Name: e T _,Eobject”.g;ﬁype_.‘, D AN AN %Schema s . 4
weurrentuser table CREATE TABLE currentuser (id NUMER!C user TEXT)
id field NUMERIC
user field TEXT

9ngUAsN 3.3 currentuser Usznauludae id wiladoyaliu NUMERIC uaz user
Aﬂ’, =4 o) d"ty o v» J = [ &3 v [
Tuiitivanefia username Yagiiuflsvinna Log In Wianage sianudnlusauny
username agaiabiiiveldlu method Buf 1y method waguduaselul tieldlunis
ﬁum#’fayjaﬂuawaaﬂlﬁu‘] w1 Mac Address, Pixels, nameBulb tHumu

mi'N‘w 3.4 #7514 currentnamebulb

Name - oo o i Object EType oo o . . iSchema. . - ~
chrrenmamebulb table CREATE TABLE currentnamebulb (id NUMERIC nameBuib TEXT)
id field NUMERIC
nameBulb field TEXT

1n3UA1519 3.4 currentnamebulb ‘Uif"ﬂaulﬂma id ‘dum‘uauamu NUMERIC wag
nameBulb 3187 fevanasaln o vazduq Msilddenldeusydign m:umm
suludauiudavamasninonzduitaldly method s1eq 1y method n1sRataatea
viaenlw Wuiu wazdsdaald %a‘dawaam"LW“Iuﬂﬁﬁ'um‘ﬁ'au“aahuﬁluqmawaaﬂlw 1y Mac
Address, Pixels, A1d RGB t{usiu
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Name - .. . . -hObject {Type .. . lschema . ... .. -
vbuib table ’ CREATE TABLE bulb (bld integer PRIMARY KEY, mac integer|

bid field  integer PRIMARY KEY

mac field integer

name field text

location field text

rgb 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

bitForOnOff field text

d U LY a a’ I 2/
2ngUne 3.5 bulb Wussandeinduklavesuewndinduidild ssiudeya

viiuaueviaanln & deia 1 row fa 1 wasald Usgnaulumn
o bid 1fu id vesudaznaeninuaniy Primary Key tiladayatliy integer
& a ddla [V IY) 1 g a
® mac e mac address 1833n{fifnagiuimasalu wazbiduanuin
| P ) & 1
® name Aa Tevemasniv §lETuAURIAT
. ] 1

. ‘JJ © = 5 £ %4 U L4
location fia danuiiiuaanlnlufass gladugasruiu

255 53U
® onTime fe Lawlavamannin JliTugisan

U
i

® offTime Ao Liandavommaaalul §LHTugdee

[

& a o ¢ v v
® sensorOn A9 LATNITHRUATITVINUIBLT UL BT Q‘LWLUUNW\WH

U

® sensorOff fie aNIMgAnITIIUvBNTUYed flildunan

® mode Ag Wi mid Fadu foreign key fumse mode vhumihiiAulvetagdu

=)
gnLaan
o < £ '
® username assyaududines vausazvasaln

N -3 o 1 ey o -4 1 al )
® colorpixel LNUFAILUUIVBIAABIYDTE IWBLAUADIUSANE rgb 'i‘k]a;‘uu

® bitForOnOff LAuAT 0 d1msu Talu wagaAr 1 dwiudlald wgﬂimamu"n,%ﬂé'uwiﬁ

msldunenwndiedy Wunsiivaaiusnasalvagn

rgb A A1 red green blue i Yagtiuremasald Fuivagluguasaugudy o-
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3.2 Gateway

Gateway

Raspberry pi Xbee

3 | o
. DATA

DATA

U 3.11 inanad

mmnéamﬂuqﬂnsaﬁéﬁnawﬁﬁamﬁaawiwimé’wﬁﬁ'wqaamlw vivniilunis
dwudaya Tdmasnl Fenelunaiadasdssnauludie Raspberry pi uas Xbee in
coordinator

Indina 1713448 uan Raspberry pi m‘vnmiiusuauammt.awwawuu wiAtnataya
1muwuatﬂuiﬂ°uamwmnwad HTTP muu Raspberry pi ¥ABINIINI5009 header 184
u,wmﬂwwum'uagaml{flm

‘_G“ateway "V 4

Decapsulation

g‘d"?‘l 3.12 Decapsulation

Tudiuves Raspberry pi azil php file L"fjuéh%’uLm‘mm%’ayammwwwéwi'u wagvin
n1508@ HTTP header protocol aan wazirdayauiussuiana lun1swailusunsuuy
sruuUiRins Linux dazlénien python iy Wsunsutunat Tusunsudadng reb usu
\esan Raspberry pi #aavinn1s@nnanu Zigbee Al FadaaviinnsAncg library zigbee
welwlusunsuanunsadstayaluga Xoee 16

ludruves Xbee tTuaziiuniln coordinator iiteviwiifiuanine data LU Xbee
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$78073 41U | 5eeias T34 (Um)
(um)

11-inch MacBook Air 128 MB 1 31,000 31,000
LPC2388 ARMT7 Development Board V3 1 2,600 2,600
RGB-LED common cathode 5 300 1,500
High Power LEDs — Multi-color RGBW Full | 10 1,000 10,000
Spectrum

AOC |2367FH 23" W 1 5,800 5,800
Mation Sensor 10 350 3,500
Triac dimmable AT2430-4-7x1W 10 380 3,800
Jun 1,800
374 60,000
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