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ABSTRACT

This thesis-aims to develop mobile application which can read and record
energy usage data from a smart-meter and can control light bulbs in the house. This
application reads the data from the smart meter wirelessly via a personal computer
and the computer then communicates with the smart meter using the DLMS/COSEM
protocol. The data received from the smart meter is analyzed in order to save energy
by controlling the light bulbs. The mobile application can control light bulbs via the
Bridge which. communicates with mobile application via Wifi , but.it communicates
with light bulbs via ZigBee using the Light Link protocol. The mobile application can
turn on/off the light, adjust colour density, change colour and adjust brightness of the
light bulbs. In additions, the mabile application can set a condition for turning on/off
or dimming the light bulbs when the energy consumption read fromthe smart meter

is greater than a certain armount in a short period of time.
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ana uaz Wullmssedande

o vuligunsalldainuuamestaidull fmenmsidendeuuulimediiingany
pi

o annsadeusegunsaifiuaneiusnegluiedotieideiuld

$1lums Set up uavtgeinm



ZigBee fiMun §1uANUDLENUAINLINIFIUAD 81U 2.4 Ghz

gggm:ﬂ Channel 0 Channeis 1-10 S
. i}
PHY o ~ AAARRRERE
868 3 MHz a0 Mz 978 MMz
2.4 GHz
PHY Channels 11°26 g~ MMz
AAAERERACARARAAA
24GHz 2 4836 GHZ

UM 2.4 dhumnuiinasgiutes Ziggee

ZigBee U1 Physical tayer uae MAC Layer 984 IEEE 802.15.4 %’iuflummg’mm‘s
fnuanasdeansliaienuy WPAN (Wireless Personal Area Network) avina1ulu Layerﬁ
#1n31 (2 Layer GREGYRRY (393209 Svduridsdaanas ; Link Quatity:, Access control

Security 181 usily Layer finluseiduguuuuuey ZisBee

i Appiication Apphcation Appiication
_ Oblest— 1 St 2\ 4 Object Obect

FB02.154 4 b 700 e

U 2.5 uama ZigBee Stack

ZigBee vzanmnsnairnduiotnglamszdaunnsgiuniu IEEE 802.15.4 waziinis
) 3 s 1 T &
dnn13lunuuves Zigbee lu Layer daly viall IEEE 802.15.4 wiswiingunseiluiaietiy

saniu 2 Yszam A FFD ( Full Function Device ) #anefisgunsaifiannsaviulann
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ptsluiaiatne uay RFD (Reduce Function Device) Samnsfisgunsaliignaneaiuaniga
nsviauluasone
ZigBee lAUUImIANUALNISYINGTY 3 WUY AB
1) Coordinator fimtifiad1anasdears Weulswaietis 5¥1ina End Device v
Router #5® Coordinator AU Coordinator A28AY %38 Coordinator iU Router
famun address T device fioglurniaiotie lilddriu guadnnisidaanis
Routine @un13 Fudieuléiu FED
2) End Device \ugumsaivmensgn Faasli¥udnyainmin Sensor fivanemalagii
Témdsnuslunisviay Weuldiu RFD w3o FFD vansdl %uaq'ﬁ'u sensor #ild

3) Router fivtiil Sudataya lutdumasne 9 veseienis. Juiioulddu FFO [4]

@ Coordinator

{’ﬁ“‘) 2
R =
<F> Router - -3/’;\ R E
i C s N
E| End Device E | E

gﬂﬁ' 2.6 uam3 ZigBee Nodes
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ZigBee
mesh network

Galeway node
Stalic node
{ZigBee full-function devices)

Hobile node
4 (Zigee reduced-funclion devices)

3U# 2.7 wana ZigBee Mesh Network

2.3.2 ZigBee Light Link

ZigBee Light Link tdutaiwunuinsgrunazidulusinaoavesssyvuaaing

o @ i v “ o L ol
(vaaalW) dmiunisaIvaiiite uasauaulavainunatediinvasmaanin vilalaaunse
muauszuvidwuulsangliegsemeuayasudiunquing M uatlvuliagiuazyi
Wi ldanmsanuaussuvuasainliednsmnids agmnauis amnsadada-Ualdagig
|= " Y oy L3 LY ' =1 o

590157 daabiiluntsaamslindsasgndivsednsnm

guAsainliunsgIn ZigBee Light Link 1 agldvuiramilaudusildan Wa-Un
waan Wiy wesgauiilidausasiissuunisaunsaloslsimvufertesivssuulniae

vinlidedansiiuluiiinusy ity lnersulildliuTeninans suuAMUANHIUIATEIU

ZigBee Light Link aanuiue? Aa GE, Greenwave, OSRAM Sylvaniatiag Philips.[5]

Applic | Network | Destinati | ZCL Date | -Address | ZCL £GLE sk a3 E
ation Address | on Cluster | Len Mode Frame | Trans | Comma | Comma
End End ID Control | Seq nd nd
Point Point Field No. ID Payload
1 Byte | 2 Byte 1 Byte 2 Bytes | 1 Byte | 1 Byte 1 Byte 1 Byte | 1Byte [ xByte

§1Jf'| 2.8 Message format 994 Light Link
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2.3.2.1 ¥anN13Y1N91UT4 ZigBee Light Link

ZigBee Light Link fessuuinietieliaeiivszneuluds node 2 node Ao
Controller nodes uag Light (controlled) nodes 1ae Controller nodes Usznauluanie aindg
W Occupancy sensors Smart phone VD) Computing devices ttu PC w39 tablet way

Light nodes Ao wasalnsi1eg lidrasduwuunaied visdine)

ZLL Commissioning Cluster
ZLL Device Device ID
Server ServeriClient Client

OniOff Light 0X0000 7 v x
On/Off Plug-in Unit %0010 v v x
Dimmable Light 0x0100 v v 5
Dimmable Plug-in Unit 0x0110 v v X
Colour Light 0x0200 e v X
Extended Colour Light %0210 v ' X
Colour Temperature Light OxD220 | v v x

§1J'?1‘ 2.9 fdawed Light devices

ZLL Commissioning Cluster
ZLL Device Device 1D
Server Server/Client Client

Colour Controller 0x0D800 o v rd
Coiour Scens Controller 0x0810 v v v
Non-Colour Cantroller 0x0820 v v v
Non-Colour Scene Controller | 0x0830 = o v
Control Bridge Ox0840 v v v
On/OFf Sensor 0x0850 v v v

U 2.10 Fdaves Controller devices

ZigBee light link 9¢14 network topology wuu Mesh titagausvasdlunsaiianiu

gaveulunis Routing uas node vn9 node msailiu Zigbee Routers
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2.3.2.2 Ma3uATineuYes ZigBee Light Link

ZigBee Light Link 9zvinsuaniUdsu command 1IN nodes IWalsudinnadaans

£
=4

ffu wiseenilu 3 dudsil
1. Discovery — Initiator node 31113 scan 1 Zigbee Light Link node Tu
vinalndifestusgiumuuswesdyy i Tneradwside st ¥99 node
Usznaulusne device type way network capabilities
2. Transfer of network setting — Initiator. 3% request #8395y network
setting ¥81 node Ai#0IN5
3. Request network formation or join — Initiator 9¢ request 11 node W
a$1anetwork Tvil w3 join network #ogud
2.3.2.3 ZigBee Light Link Network Address
ZigBee Light Link network agl9 netwark address 16 Ow Tunisasavdau node
v Tneasiiites ZigBee Lisht Link 7t Controller device Mavamunsauan network
address 1& & Controller device silwmigaiaidnnlu network susrwis3im address

Narsowananuliiiu node winaduilu network [6)

2.3.3 ZigBee Smart Energy

Zigbee Snart Energy 103§ 190N AN Fuifins 2930 Arual wisiou syuy
winuuasheddnluii Tnssrdrelituiisrsgiuiinuduiinsduadwnedouun niy
Tnonslidoyanduduionisanmslimasnu uasibivroyssudaiulgdndae

Zigbee Energy Profile 2 tﬂummsgﬁwmmsﬂmﬂuﬁw Internet Protocol ﬂy’muu
Harsuarliats dmSun159aNIsNaIu uaz Home Area Networks (HANs) 1ae Zigbee
Energy Profile 2 tiu fomswaninsaain Zisbee Smart Energy uarldifinauannsalunis
AIuANTABUA Plug-in Hybrid Vehicles (PHEVs) 19un1391391W d2u Home Area Networks
Alewmuilisesiuiu msdanmsndanuiidesldnundeududwaunn wulu e1msinag
3o anlinilu Tﬂﬂ%zagjuuu"lmiﬁ'm IETF IP compliant protocols L4 u ZigBee IP

Specification [7]
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@ ZigBee Smart Energy

ZigBee

inlity Compary
Progeams
(Bgglie Bas Walei)

gﬂﬁ 2.11 Zigbee Smart Energy Profile

2.4 walulad Wireless LAN
Wi-Fi ( a1 wireless fidelity ) fifaasdnsunils Aviautiiinaasundafue

. = % o - - 2
Wireless Lan 393Uy Network wuulianunslawvalulagintsdoans mmelsuinsgiu IEEE

£

802.11 IgunininnParnadvieduiuannsedanadeaisivlalesly ftym windeunsal

ar @t

WukuaunIaIgIuIzidyanwal Wit certified Fadusduiduitgunsal aruse
Anviadeansiugunsalindu Nins1 WiFi certified Uldiguriu
Wireless Apdnwzasinisldaugunsalsudeaisinsauuiny uwanssininlians
avdu gunsalerlsimuiifaredearsiulaslildaedygyiute ngunsaitiuiu Wireless
willounu (8]
4 a4 v X = 4 ' 3
seuu 1adetieliany ( Wireless LAN : WLAN ) nunsfiamalula@iiaaslnas

finredeanssywinundoinauiiiaes 2 1A3es vienquusaniasnaninmaiannsndeansiy
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16 sufamsAnsedeansszuinuaissneuiamesivgunsninietny nsumanesmoisuriy
Tagusamnnisldmedynalunsidouss urvlinduingdutommansdoasunu ms
Sudetayaseniniuszieina vililideaduaedynyu wariandldauldazaniy
szuuiaieisliansldwimdnlaiaiig 91na (efudsdoyatiarssenitunias
peuiawes uarsrwinuadasnaufinmeitugunsaliaderis lnseduwimaninihienaiu
AdINg (Radio) W3odunisA (Infrared) Ald

msdeasiuniadnslZarefiinnsgiu IEEE802.11 WuinasgruimungUuuunis
Ao ?Elammgwuuﬁazﬁwxuanﬁaﬂ'mﬁ'auaaﬂﬁuﬂ'nuﬁ Toyaurasiunnsrsiilu msieans
Uoya Wy 802.11b uay 802.11g fimmida 11 Mbps was 5 Mbps AINSWU LazyeULwR
vosdnynImnApUAguITVTEIIN 100 s lufuildmazsvann 30 wasluanas 94
srugMvesdnuiinansenuandsseudtmatsq o813 wu WsAwidlefie aumutves
Auma tasesldlvit 1 gunsefdidnwselindsingg saulesianiouyudiasiuiu &wnaniil

HansEUReNII LA aIelsaneviedu

2.5 DLMS/COSEM

DLMS- (Device - Language Message Specification) wag - COSEM. (Companion
Specification for Energy Metering) ihilusinaaalutu Application layer it ud M3y
Wiihanesgiulunisdedonasenine auninlines waz wiiufiudoya (Data collection unit)
Tnglunsdenziints encode doyaiilsds was Hisudaningg decode \laflaziin

message G5V [9]



16

DLMS/COSEM

s e wew e - e

Data Collection Unit
Smart Meter

U 2.12 Smart Meters [dousiarty Data collector feluslanoa DLMS/COSEM

auiniinosavdiieyaliiv Data collector tiniluslnasa DLMS/COSEM tiaifiu
Foyauiunansliluih way Auelnibiingg 99miu Data collector axdsanaralugaudn
nesnan wetlxhlldlunisieset uway Ussananasely lidnesdunisduauailih
N15HsaIN1sIele n1siIsansiniy tﬁacﬂﬁu%nw“lﬂa"lmi'ﬂw%h wiensudadiouie

WAn e Wudu
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Data unit Layer Function DLMS/COSEM

gt ] R v T

JUil 2.13 DLMS/COSEM ieSsuiiisuiiu Ol model

Object v@AMNIMAIADIIONB UL MU interface MBENIU clock register uaz
uq Tasusiaz Object axdl logical name Andaiaue g logical name Ao attribute wsnly
object fog1119u 0.0.1:0.0.266 Ap Clock's Logical Name %38 OBIS Code Tnatninanly
logical name wiloufuianun Data-collector avamsas LN dunsviinoinarsqdu

a7 application 1#e7 laen1si3suiisuain logical name
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2.6 nsdeulusunsandeuseiu Socket

Socket

iP: 209.150,235.10 IP:74.125.91.103
Port: 55033 Port: 21

JUM 2.14 Socket

Tngvislulumsiindedeasiienlimilullagdussiuuiiugrumesiusivaea TCP/P
Tnofnnnlusinena TCP/AP lifisanishi TeP/p Tdenildfuuwanviasulaunamiosumil
Wumstame wisldnulfinesszuuljiansssuilassuuni Taeladeliiniaunanse
fvuasnmsgulunisidensoléios. seulull 1980 Advanced Research Projects Agency
(ARPA) 1élsiuiiu University of California at Berkeley: Lila¥iiun TCP/IP Software wazwa
l#sufla Berkeley Sockets Interface wiaiiundusin Sockets Interface

Socket ufonilemslunsdeasiousefuruedotieuuy Client/Server 34
wmnefamadouradeasiusnigedean wie  199snnABafiansadousreld
Fre897lY Socket ldur Web browser Application fildiddanammiiy vide nasuanasu
Inlduuu Peer to Peer fiduld Socket viiAu Socket tuifislunisdefioyauuy bidirectional
Fomnefwsiazilisanisdensio ( Client wie Server ) aasilauaurnsalunmsvdauasu
doyalusvasiiuies lnsiistinuas Sacket #il

1. Datagram sockets (U socket wuu Connectionless Falg User Datagram Protocol

(UDP)

2. Stream sockets il socket wuU Connection — oriented %414 Transmission

Control Protocol ( TCP ) #38 Stream Control Transmission Protocol ( SCTP )

3. Raw sockets %38 Raw IP sockets ifhu socket fiansanwuldniu routers viegunsal

\ATBTIBH99
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Client

" Establish connection o

Send request
& wr g ”~ -
: e s LG N,
” -
ot
o
i
e -y i e e pcn

3Vl 2.15 uama Socket workflow

a v o o v & e o -
AUl Server 3eINITAIN Socket U IAMININTIYSENAUME IP Way port 19y
Tlumsivdatayaninuu i server 921979 listening mode wazagsaIUNINNINSITBNAD
% » a & A o~ - ' y s v v & °
90 client w9 socket U lelinsieuneaanily client WWanwau e server avins
@ ' o & al e , W o, 0 = o ar v v
euiu uavsuddad Ha client dudun wazdadinfumsmunszurunmsmuidsilaiuda

1 Mniuazdmadnsvarndluli client mevhaueruluGes ausndnmsiliouss [10]
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2.7 Hue System

Application Bridge Light Bulb

;s;dﬁ 2.13 MUY Hue System

UsznavlUme 3 dau Ao

1.4 fpdB)- fmﬁwﬁlunfﬁmUﬂmﬁaamiﬂﬁﬂmmséqﬁwﬁwﬁwq?iﬁmmimuqumaamlw
bl Bridge (ol Bridge dskdsiiludimanalwienauetanit Tavanunsods
Tivaaaly \n Ta Wasud Uduanmdusas tay USupnnaiadld sy

2. Bridge - dmiuiinisiisuseuonwatadutunasali tledan wenndindula
ansnfivzauguuaanlilaonss Fadeainnts [Weuderu Bridge fae Wifi way
Bridge 9xvin 1sidessioviaantiiiy Zigbee de Tuslamea ZieBee light link

3. Lights = wapalyl viwmdiii Suddsanndaidswnainuenndindu fidiuniei Bridee
Tnenaanlwiihinaunielfnnsgw Zigbee Light Link Safiendunisauannsaly

NS IIUANTD @ uTsadoud auaane anduuas wWuau

Funsulunsifeusasyniisfuenwaiad i i Bridge

M9YILITEHINMTY PHMainViewController Tnsflsiduiliusinaudausn fe
enableLocalheartbeat Fadmnil Bridge #iaaiuatavviing readCache 11970 Bridge e
30 Junil uanvin il Bridge doagasfaainn1sAum Bridee Tngld searchForBridgelocal
Fadtadduifaziraulaeld upnp Taeilewy Bridee az1Udsunasinauludanii
PHBridgeSelectionViewController tialirldsuvinniaiden Bridge figasnsiiteldyu e

dliviinisiden Bridge IP Adress way MAC Address 483 Bridge ftiuvzgnldlasileidu
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setBridee ToUseWithipAddress: macAddress: Wiaidun1sfinundn Bridge sldasd
Address uaz mac Address auiianniudazduilaidu doAuthentication aaldau
& Bridge Taun1svin authentication iiuavmainduazuanamiia pushLinkViewController
Fupniteligléaruinisnaduiids Bridge ioiunisBudunisidléan dinis
authentication 1159 Warfdu pushlinkSuccess 3¢¥ 197U LABL5UNT 591

enableLocalheartbeart luseusall WusuaSa@unszuunislunisdioussnu Bridee

tunaulunsfiummasalnives Bridge

JuBuRinilaitu startSearch "ij;oagflu PHFindLightResuttViewController lngazly
flaridu searchForNewLights Stwgluluslnpea PHBridgeSendAP! viimsdummaanlinn 1
il uder  timeout  dleasy 60 Fuadt Imsdwuvasnliludresinileddy
updatal ightsFound tiiviinistentiesuavemaenlvuildlu cache o4 Bridge lngldilardu

setNewFoundLight #uilulusinaea PHBridgeSendAP! e

v
as

JuRBUNITAUANUADALY

uduavth PHSelectionViewController Gudumiitonlitdonwasainiigidoanis
szmuay laevasslniisaunsadenliaslfnainiladdy updatelights Fadlariduilazly
81U cache 1906 Bridge 3nit udnazthdayavamaanlyiuansluguuuvus sensiaivol
flénudenaanliiitelday diedldsmudenvasslmalnuiaudhgnisaunuues
vaoalvarniulumin PHLishtControlViewController aolulagnisaruANIzaINISOAIUAY
IdnanuAutu muAuALEIN AMuRNAENRIYRd AUANNU Danasal ius Tag
Lﬁaé‘lﬁﬁwm'ié?afhﬁiwma%mﬁmqtuénﬁazgna%’nqﬁumﬂu lightState windlEaABINTS
Tﬁuaam‘lﬂﬁﬂuumuﬁlé‘lﬁmuﬁgwhﬁ fezdosdern lightState U Bridee Tneldieriau
updateLightStateForld: withLightState: \iial¥ Bridee "|.1JmuQuwaam‘lw'lﬁﬁ'}ﬂumnﬁc:{lﬁ

ABING
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Hue System
10S App
: App code SDK Wizards
SDK Framework ; L
A Hue API e
Bridge software
Bridge 7
=  Zigbee Light Link -t

.
Pt S

\” Fo (- ) Lamps

U7 2.14 Tasea$rawes Hue System Tuduwes Software

ezl 10S Application Ussneufsdiuues App Code Fududiuveanis
AUANM TR Emasaln 1y n13Un Ual msyiuwadadng Wusiu ludiuves SDK
Wizards \Judiivaglunmsidonsiosswing wenndiedu dv Bridee uwazldlunisdum
vaealw wetennldnusiuiud Brdge 19y #aidu searchForBridgeLocal e 3l4lunis
AU Bridge wsa Wandu updatelight *71'Lﬂﬂi’ﬂ?’flunwié’wmwﬁaga'uamaaﬂl‘n&adu cache
403 Bridge ({udu \led1u AppCode uardau SDK Wizards unsaudiaiu sznateiiu SDK
Framework Gsagyinsaalulyf Bridge API sialu @1 Bridge API ilazil Software #lélunisda

Alugavaanluiievihnmsruaulaglilusinaea Light Link
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3.1 AUABINITVDITEUU

1.

10.
5

12,

15

14.

15
16.

wansnar1nsidnuliiiisnlugasiaaniug Tnsannsadenuwanuuy Scroll
mode titolilderuaninsnidenainislénulmiifigesnisgld wisidenuuy
default mode Talunsdingldnudainmsitinuansavisuludosy
fimaiudayanisldluidmiunsuaniteyadeundsld
donuansayamsltliidaundennufiule
apnsauamgaliiildnglundagiulalasnasideniuiuuyiiuiisngensly
Wi

anansafualitninUsinanstalivila
awnsauasaAlnidilda A uay ansadenbinansmlnidoundsle
awsonuguveaaliaglutukueietie wifi 1o

finsisen Peak load (aauaunsldUsnalusile
dafinsliuiuanlnihifuda Peak load figaly aransaan wiosziunisldau
I lelaeanlusi@

aunsomsendagadiu was doyansldliila

doyadiud wax Teyamslilnihaunsaduiinastuiauonndingdula

2

doyadiui uar deyamisldluidegnlnasvuniuanimnasaiglianulauen

v
walATu

Alfruannsaufunaitlunisiuteyamsléiulniignasnnneiesneuiunes

el
Se

@

a  w a0 A a = o g v
Juewwalatuansnfasedoarsiuinisnauiamesiuvng Socket 16
e~ 2 o W
signeyanelildlunsiiuteyanisldlnih

oo a, w Aa ' W '
fvthavosennalndunisouieldnuing
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3.2.1 Use case diagram

adeyanisldlwihaniimes

padlvhiszAntrsy

AuAsAsasltivvh

nsentoyadIuivesly

lgluuied

LaNNALATY

I
o

4R Peak load

fanairtumssuaniiees

ar - * v -y L2
Uumnmmmmnmmai

§1Jﬁ 3.1 ua@ma Use case diagram 184580V

24
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ateyansldlniianiimes - dldnuannsagieyateyamisleluiisingiuien

3 o

aurivimesla 1y A1 KW A1 kVAR A1 kWh A1 Voltage wag @1 Current lag
aunsagiiayamaqdoundaldnuiifomis

gAtlwiiadestise - {l¥awnsagarliihiidesdte suisssasdeanisldn
aaqluusazifouls 19y Qﬁmmﬂwﬁauﬁ gianldideunay Wusu Tneeluih
fnalagldafisudunaniives fldawnsodenieu dentidiaansgailuitls
muauas el - fldamrsonuauvaoslula Wy dn Un waselv  Uiuar

LI |

Wud Usueanuaine way Usud uiu

I, o & e e o - @ v oY oa
f3A1 Peak load = gldanusadsindinnslalnib Aamaaiiawsadulmle di

mslfluiiue) Peak Load fiilslvs aanliihargadstin wie vdlusiui
nsendeyaduiavosdly - fléaunsonsendeyaraqli iy Uszindaus wu Jo
flog weslnsdmwi Wusiu wia deyatioafunistilafanag wu siansléini
Uszan 1Judu

[

fldamsauiunamlisuamainiimesls - glvamisadantraafineinisiuen
nnnnileesld levainsadonlinga vie 41 Aloudusgldan
Juninamlaanniitmes - vanwdaduaiuisotiuiinainsuldeniimesifivasly
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3.2.2 Class Diagram

MeterView

iPmetesrValue: Tllabel
(¥3ernli0n: TIButton
rtacxrallDfE: Ulbuston

Frfetchibiecta: NiMusablekrray
FaanagedChiectContext: N¥ManagedObiectlontext
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i float
rremkih: float
rtaumiVAR: flsas
tHaumiols: floav
y*sumCuerens: floas

fracrslin(): TBAction
FracrollGfE(}: IBActiom

yaextiaice(): IBlction

Fpll'lm:!?l'-kw 1): IBkewion

1
< Application
*tabBax: UITabbarlontreller
pmeterVieaDidioad!] - MetezView = AppiianceView
frhastory¥ierlidlozdi): Histori@ier t+imiclromDser: flaat
*bliingFiewlidlozd i} : BillingTiew f+lmiefronMetes: float
*applsanceViewDidload(}: Appli e t+smdBurton: CIButsee
[teesringViesDidload!): Sessingliew tesendOn: TISwinch
+sendfiue: [Iiwitch
=L iwe e D e l’:m: sy
FSELL e d%ab: Dlfwich
fraendBri: Uliwinch
BllngView SettingView i s
hes feet: Tldwits
teode: svring [ Tas +sendExceed: Uldvitch
Heipe: suring "m‘-f‘“‘ beraluetn: CliSwitch
a.a.::‘nn-. ,ﬂm;, ﬁ'::n +valueloelsder: DISlidex
Huniw: £loat :’ﬂ-wf m:: +valoeloeTemTield: TiTemField
e £lea ‘”“ff?; - +valuedandider: UISlider
beose: flast A W-_mp“f'#' +saluedasTexsfield: WlemsField
Hplnics floz nase: TlTexsficld E L
févaluelridlsder: UlZlider
brfhas: flsas :ﬁiszﬁf’d trraluefiTexfield: TTemfield
{*ealeulaveBieconri cityTiage |12 f2oan dl] _:1 Iﬂ;n‘? S *valuek2lider: TISlider
I 7 K e . ; “valueklexsField: UlTestfield
N By ‘“":' = scalueY¥Slider: UISlider
HistoryView s o sl calueTTexsfield: TMlexsMield
e - [ ies; Rt el pzedButoon: TIRuztor
endar: TECalendachonth’ Prumber: UfTextPield 3 : 01
[reakles: TRCa endurionehT o leVsawConseailer 1| o), t+ismiz: TllextField _H,h'“&; ::,__ c;:::ﬂ
feschOontralles: NIfetchResuleController fa {*recordinpervallsbel: Dflsbel 7 vt mnt:n
l+1v: Mevarlevel fremagedOojestCantest: NManageaObyectontent [ | hetBortat: TR
besmaih: flost i+ irpustzans: W¥Tnpurdzresn ‘n:n;ut:: n'n::::
PearisPromisve {11 N3kxzay i : KOutp s S £ '; £loas
pdeleceDate ) : void #n Ohaeged (1: TEN [ }+1 micPromdleser: flozx
{morn kD dlhange (. void :'““-"“'”. ;"m":—"’_ samienlli wid +redBustonil: IBRctien
& i e HblueBustor () : IBAction
Core Data Pomt)c vadd BorediBoybent) : Rherion
fxi: Eloat & mmoy fki ko o1 ) ThAcsina
ik Eloat § Sophaiiad 700 R
iR float tthandleStremPrent () void 5 = (}: TRArbion
fersieas: Floa éﬂ_l “_ Ld ST
foascrers: o2 gestinisfiafiser fighedoace () : PHlightdcase
FrecerID: atring 2 Limiv(): woud
ke i*tiwertamp: string 1

3Ul 3.2 Class Diagram 484350V

Class  Diagram ~ Vsgnausiy @3  Application = vdn  @saglusuuuuves

b = L% ‘.f
UlTabbarController lngazUsznavlumsraladusisil

E [ Y v ' M v
Meterview 1Hudniitivaiunisuansoyasagilddunneinms FETCH 310 Core Data

X : ' o al ) w a P ey
HistoryView  ludaiidisadunisuamieyawvudoundaluzyitvueemisis uasiivfi

BillingView (fudiuiiieniumsmumalsininasuansivavidoavoinisidivii

ApplianceView Uudningiunisaunumassly

o * i o =i as 3 ' k2 ' o L - ar L + -
SettingView L‘flua’mwanﬂumsmmmﬂmmmq‘] waz YvhalunisSunaziuiinai

Sun

' A o w ﬂ. kg ar - ar
- Core Data  \Uudwivihminidugudoyavessuonndndu
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3.2.3 AMNTIUYBITEUY

B
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w-

%)

Wi-Fi ({. _ : : sg=—=T=="  \ % 3

:

Smart Meter

Home gateway Light bulb

<
JUN 3.3 MNTMYDITIUY

syuvdsenaunie uioduanndiady 1n5e3eauiilees @unimiinas uay vaoaln

TagsyuvIzIUaNIsIueanily 2 mumu

Tuvrsduenndaduiuiimes - uermdinduilav@eurodoasivauinines sy
yedananifie 1AdpIneURaADsFIE Wiff InnuieSesreufmasagioasivaunin
fimoisslusinasa DLMS/COSEM iethioyaiildanamninfinesuninseiie
nMsUsEndandsumeniIsavaunsiIuTamasalinelutu

Linsduewwdtaduiuindesddlilit - Buisduewnaiaduazannsnniuauviaosivl
melutuld azdosriuauiu Bridge TnvazidousaiuBridee fae Wi 9N
Bridge aziousorunasalinislutiuiil ZicBee ﬁﬂﬁ?mg; Tnsedonisdeansiin
ZigBee riulusinaea Light Link longluuisduanndinduaiisenivauns {Wa/Ade

USupnmutnd wasud waz Usuanuaiiseavaoalwle
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3U 3.4 Flow chart mssern@adanianasdlvi
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3.3 MIvNUUUIUTEYa
14 Core data Tu Xcode lumsesnuuugnitoya lasldeenuuugudeyalaguus

Loy
panlu 2 @159 MallAe Meter wag User

ﬂ"ﬁ'N‘ﬁ 3.2 M3 Meter

PK Meter 1D String svalsERaiines
kw [~ Float /| Arkw
KVAR 1 Float ] An kvaR
kWh 17 'Float L.ﬁ'-'l KWh
Voltage Float 71 Voltage
Current Float M Cuﬁent'
timestamp | Date Juit

A5 3.3 M5 User

PK User ID ( saUsyagldnulnih
Firsthame |~ String | -Saa3erldanilaivh
Lastname String muaqaé‘[#ﬁuwﬁﬁ
Address Stiing | - | Tloggldrmilnii
Ermnail String - ﬁmaé@iaﬁulﬂﬁﬁ
Telephone String waslnsdni
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3.4 ASNAUILBNNALATY

3.4.1 mMsWaINMsdeusesy Socket
-(void)initNetworkCommunication {

CFReadStreamRef readStream;
CFWriteStreamRef writeStreanm;

// CFStringRef host = CFSTR("161.246.5.83"); // name's ip address

CFStringRef host = CFSTR({"192.168.0.106");

(FStreamCreatePairWithSocketToHost (NULL host, 12345, &readStream, &writeStream);

//{CFStringRef)@"loca(host“

inputStrean = (__bridge NSInputStream }readStream;
outputStrear =-{— Sridge NSOUtputStream *)writeStream;

[inputStrear setDelegate:self];
[outputStream setDelegate:selfl;

[inputStrear scheduleInRunloop: [NSRunLoop currentRunloop] forMode:NSDefaultRunLoopMode];
[outputStream scheduleInRunleop: [NSRunloop currentRuntoop] forMode:NSDefaultRunLoopMode];

[inputStrear apenl;
[outputStream open];

U 3.5 madeusiauvy Socket

Pnamudaidy - initNetworkCommunication  @aldlunisasrenmisidausianuy
Socket S¥1IN4 FILOWNALATY LAY Host Naanasidaune 9na w Host finaanisitiausail

IP Address A9 192.168.0.106 ae \doului Port 12345



31

- (void)run{
NSString *response = [NSString stringWithString:@'rsad’l:
MNSData =data = [[NSData alloc] initWithData:[response datalsingEncoding:NSASCIIStringEncodingl];
[outputStream write: [data bytes] maxLength: [data lengthll];
}
-(void) startRecord
// Start record timer.
interval
= [[NSUserDefaults standardUserDefaults] integerForKey:kRecordIntervalKey];
[self.recordTimer invalidate];
self.recordTimer = {NSTimer timerWithTimelInterval:interval+9
targetssetf
selector:@setectorirun)
userInfo:nit
repeats:YEs];
[ [NSRunLoop currentRunloop} addTimer:self.recordiimer

forMode :NSDefaultRenLoopMode];
[self.recordTimer fire);

~-(vo1d) stopRecord
£

[self.recordTimer invalidatel;

J J 4 1 J
U7 3.6 m3detonu read T8 host ieazauen
- ' i o Ao i ! o
PNNNFBLIIINTATERI “read” TUBY Host tWanaza Al lastsnayinnis
' o ) ¢ e o w8 W ¥ o ¥ ' < € o
guenseuglasly faidu startRecord Falinasddlivinilendu run wuuaneed wazivsidu

stopRecord (et inganisvinay
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while {[inputStream hasBytesAvailable]) {
len = [inputStream read:buffer maxLength:sizeof(buffer)];
if (len > 8) {

N3String =output = [[NS5tring alloc] initWithBytes:buffer length:len encoding:NSASCIIStringEncodingl;

if (nil = output) {
NSLog{@"server said: %@", output);

//result.text = output;

NSArray * ar = [output componentsSeparatedByString:e”,"];
for{int i = 8; i < ar.countii++}{

if(i

= B){
str =]

ar objectAtIndex:@ 1;

elsg if (i = 1M
strl = [ar objectAtIndex:1}; 2

}
else if [i-="2}{

str2 = lar objectAtIndex:2];
}

else if (i == 3K
strd = [ar objectAtIndex:3];
g

eglse
strd = [ar objectAtIndex:4];

Meterlevel #lv
= [NSEntityDescription inserthewObjectForEntityForName:@"Meterlevel”
inManagedObjectContext:self.managed0biectContext];

lv.volt = Str;

Lv. amp = o$trl;

lv. =  [NSString stringWithFormat:@"s.2f",{[str floatValue] = [str1 floatValue))/1008];
1y. kiwh = [NSString stringWithFormat:3"%.2f", [lv.k¥ floatValue] = intervall;

Lv.kVAR = sirdy

NSDate *today = [NSDate datel;

NSDateFormatter *datef = [INSDateFormatter alloe] init];
[datef setDateFormat:@"dd/MM/yvyy hhimm:ss™]: 3
NSString *dates = [datef stringFromDate:today];

lv.timestamp = dates;

= | v | Ay 1 '
JUMl 3.7 dwiliidaiildeyagndaduviela

i Lfluai’mﬁ'lﬁ‘t%ﬂ1'1€l’aﬁ'ﬁagagneiqt.'ihmM%mdeiﬂmnmﬂei{fayjaﬁu‘lﬁun'c?huﬂs output
2. mnndoyaiidwnludernuuuuanisemfoiu  vhlidewsnesnifudiugiou
Togldlsntu componentSeperatedByString@”,” IMiudraeidnvesdaniwi

wonualuldlisudsousasly
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3. yimstuninaadly Core Data Inslddiuusannte 2

- {IBAction)recordIntervalChanged:(id)sender {
UIStepper* stepper = sender;

// Save new value.
// NSInteger interval = stepper.value;
interval = stepper.value;
[ [NSUserDefaults standardUserDefaults} setInteger:interval
forKey: kRecordIntervalkey];
[ [NSUserDefaults standardUserDefaults] synchronize];

// Update UI.
self.recordIntervallabel.text = [NSString stringWithFormat:@"%d”,intervall;

[self stopRecord];
[self startRecord]:

J a o !
U7 3.8 Harduildusuaailumaius
Wuariduilililunsysunailunisiudmsnain Host Tnefdsuszeghuzduuuues
stepper ABLTUUATIE ~uay + Aary d‘iaﬂ%’uué’aéﬁﬂ%’ngn‘la‘lﬁuﬁ interval lngAnliazgn

ylulalu Wendfu startRecord winlsumsianusialy
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3.4.2 NMSARIUNEIUNITAY Peak load

- {void)viewDidlLoad {
[super viewDidlLoad];

NSUserDefaults » defaults = [NSUserDefaults standardiserDefaults];
LimitFromUser = [defaults objectForKey:@"limitS"]; |
limitFromMeter = [defaults objectForKey:@"limitkw"];

NSLogl(@" %f , %f", [limitFromMeter floatValue], [limitFromlUser floatValuel);
if (({limitFromUser floatValue] < [limitFromMeter floatValue]) && (sendExceed.on == YES))}{

self.valueOn = NQ;
[self sendLightState];

}

NSLog(@" %@, %" , iimitFropMeter ., limitFromUser-};
self.titles= selfolightenane;

self.redButton.backgroundCelor = {UIColer redColor};
self.blueButton.backgroundColor = {UIColor blueColor];|
self.greenButton.backgroundColor = [UICglor greenColor];
self. yellowButton, backg roundColor [UIColor yellowColor];
self.violetButton. backgroundColon [UIColar purpleColor];
self.orangeBitton.backoroundColor [UICclor arangeColor);

[self.scrollView setContentSize:self.scrollContentView.frame.sizel; 2

[NSTimer scheduledTimerWithTimelnterval:1.@
target:self selector:@selector{viewDidload)
userInfosnil repeats:NO];

qUit 3.9 nsmndunTsReAT Peak load

1. Gudueriinsihdeyadn kw Aldienlilu MainviewControtler wimnllumiiilag
Tdlifudn tmitFromMeter tafiglsirluiEeudiiouiua limitFromUser G
Afiléann1sean Peak Load Tunthwesnis Setting e deduiiulumuiioulsy
freduanunsaidatnvedlnezgadednduliauazeiloggndsiululiun Bridge
e sendLightState faly

2. wiimyuduieidac limitFromUser iU limitFromMeter vin¢ 1 Junil




35

3.4.3 myiadumuauvasnin

- (PHLightState =)createlLightState {
f“““**ttﬂ““**“ﬂ*!#*‘*ﬂmtﬂﬂﬂﬂmtttnﬂ
The PHLightState class is used as a parameter for the
Hue SDK. It contains the attribute settings for an individual
tight. This method creates it from the current
user interface settings for the light
B e S = *ti"tm*t**it**t*t*‘tﬂ#tf

// Create an empty lightstate
PHLightState =lightState = [{PHLighibtateralloc] initl;

if (self.sendOn.on) {
[lightState setOnBool:seif.valoelin.on];

// Check if hue value should dbe sead
if (selfisendHue.on) {
[LightState setHue? [NSNumber numberWithInt:({int)self.valuelueSlider.valuelll;

// Check if saturation value should be/ send
if (self sendSat.on) {
[lightState setSaturation: [NSNumber numberWithInt:({int)self.valueSatSiider.value)ll;

/4 Check if ‘Brightness walue. should be ‘send
if {selfisendBri.on) . {

[LightState setBrightness: [NSNumbar numberWithInt:{(intYself.valueBrislider.value)ll;

// Check  if xy values should be send

if {self.sendXY.on) {
[LightState setX:{NSNumbér numberWithFloat:seilf.valuexSlider.valuell;
[lightState setY:[NSNumber numberWithFloat:self.value¥Slider.valuel];

U7 3.10 m3a¥a lightState

nnnmazidunisaing lightState Fuuiiawisuniouiisgvinisdwalu lnonausu
ApdinITINMBURBUTIN Switch. Enable vasusasAniuiinsiUnegwiali dulnaogiindaae
annsauiuamiuquaddludu lightState 1 9ndaegasiiArey 5 Ao A1 Hue , M

Saturation , A1 Brightness , A1 X Way A1 Y Fa Huewesdlu CIE Color Space
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- (IBAction)sendButton: (id)sender {
/1 Create a lightstate based on selected options
Pl ightState *lightState = [self createlightState];

J/ Create a bridge send api, used for sending commands to bridge locally
id<PHBridgeSendART> bridgeSendAPI = [{[PHOverallFactory alloc] init] bridgeSendAPIl;

/f Send lightstate to light
[bridgeSendAPI updatelightStateForld:self, light. identifier withLighState:lightState completionHandler:*(NSArray =errors)
if (UIAppDelegate,showResponses || errors != nil) {
NSString smessage = [NSString stringWithFormat:@™%8: %", NSlocalizedString("Errors”, @), errors != il ?
frrors : NSLocalizedSteingl@®none”, &1}

UTAlertView =errorAlert = [[UTAlertView alloc] initWithTitle:NSLocalizedString(@"Respanse”, &%)
ressage:pessage
delegate:nil
cancelButtonTitlesnil
otherButtonTitles:NSLocatizedStringleok", "), wilk;
[errorAlert show;
}
H;
}

3 3.1 Action Wagliaunads lightState

% P 3 2 = S : o . o
inamaziiu Action walilldrunaldsnuiiods lightState LU Bridge Tneazil
msfvuanaanlnitasviimsas Ul Snasimun tghtstate AlGUSUL uasfinsdanisiu

el = 3 4
error Tunsaliiiteymiedn Tasld block completionHandler
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3.5 Library fildluniswanuenndiadu

3.5.1 TapKu Library
u Library ieafunmsviuiilasearaiienanldiidad
1. TkCalendarMonthView lglunisastadaufiiu
2. TKCalendarMonthViewController 1§lunisidunsiaufiuwdouviauiusumissing
3. TKCalendarMonthTableViewController ‘l'z'f[.um‘sa"s'ﬂamiw'lﬁuﬁﬁuﬁmﬂﬂ'ﬁuam
ABNSE
3.5.2 SDKWizard 984 Philips HUE

£

Wudaaslunisfeunosgminuennaintunun Bridge laaniluiifsl

1. PHBridgeSelectionviewController ldlunindon Bridge. iiiatonldlunisaiuau

viaanl

-(void)bridgeSelectedWithlpAddress:(NSString*)ipAddress
andMacAddress:(NSString *JmacAddress; Whuierduitdlunas smuasn ipAddress

fiu macAddress T Bridge #iveldanu
2. PHBrideePushLinkViewController l4lun1s authentication el Bridge

- (void)startPushtinking ({WuieiduitdlunisiGunis authentication lagaziinisida
anugdegneunIs1 Authentication Ma9INUUTMIINTS Authentication laely

Wandu startPushlinkAuthentication

- (void)authenticationSuccess ¥nMs Authentication d1u599zduninaunisly
Handuil wazaziimasenitandu pushLinkSuccess W53

enablelLocalheartbeat Tusausaly

3. PHBridgesConfigurationViewController l4lun1susuAinnagueeia Bridge wtusn
ipAddress , net mask gateway way proxyAddress \usu lagazviinsasAiniu

W9y updateConfigurationWithConfiguration
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(void) updateValues $UAMNIN cache V94 Bridge W13 update interface

Thdulumuainall
{void) save Mlun1stuiinAdnsgiildsaly Tnevluldly cache voa Bridge

PHBrideesConfigurationViewController T#lumsuiudwsing wu  wWasudevas

naoalnl vialdlumsaum Bridge Tni wie ldAunmasalwlmila

(void) updateLights Ttlumsoruvasnlninein cache 44 bridge KAWIIN13INTH

lae@an identifier
L(void) renameLisht  Wlunswasudetomasnl

PHLoadingViewController Tlun1suaniiia Load View RauIMSioumaiy
Bridee

PHFindLishtStartViewController Wlunsudiumsiumvaeninlng Bridge
(IBAction) startSearch natfiuiteudunseunmasnin

PHLightResultViewController Mlunisdanisfuvaealviiduine wu wdiluiiuly

cache 284 Bridee
-(void) updatelightsFound vansowmanvasalraslulu cache 294 Bridge

{void) startSearch yihmsAuvmasalw Iagvimsauwa vng 1 il uazay

timeOut Hanwluasu 60 3w wardiluiinaviasaly

PHFindLightManualEntryViewController - lglumsaunivasaliuuy manual 1ag

nmslaamspdnlulnenss 1wy serial 204 waoaln (Uunu
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lun1sveassiiavldgunsal iPad Generation 4 lun15¥1IN15MARBIBIUAIIINNNTN

fiwed warnisneasan1saruauli

4.1 NIVAADINTTUAMIHATDILDONNAATY

4.1.1 msuanmavamisnuanideyanisglniain
1. fifuariioruansdshagiudhansiniines o KW KWh  KVAR Voltage uax
Current Tnelgvatioy 2 wdnlunisuaaua
2. dllwyus Scroll Mode TifflaTuidandtas ON wio OFF le Taududantthu ON azuans
gnastusiiienasilanntesiiifiesuaniag glinuannsonagansie vise
w27 el AsuAigidnudoInezgld udlunsaifl Seroll Mode Wu OFF s

uansnasziiuiuy Default Ao mnuansazildouliizauy

UM 4.1 whuanadeyanslalnh
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4.1.2 wihuansteyanislelnidounds
1. e liiden Ju eu waz U fsdesmsgdoyansliliinle laoufiiuazey
vugaianmazmntunisldany
2. fuilwiiusuadiouluiiaunsonaiiieglditmeluiuiuswaugiasuildny
melutuiuiidinlng
3. fimsniuansdoyansléliiicneg lasluusazwadvaimsisazdseneulusmedoya
Ao
1) kw
2) kwh
3) kVAR
4) Voltage
5) Current
4. Fusazhamidsuandhnlaeiunuanaariesuumdu “dd/MM/yyyy HH:mm:ss*
5. msnEnsasntuldiEons Tauiun Scroll ieadsuiiudsuadls

6. Walivayarinnlwivrgnladimimealunisisiuy Animation Fade

B RS T S SN R

AT i
LLERT R0 I [ 55

2 unr e

.

- v v » Y
UM 4.2 mhuansteyan1slyinideunas
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4.1.3 wiuanstayanisiiu

1. fimaiteuanidoyasineg daszneuludie sanislélih wuneaudldliii lu
udarnldlvifinani uay Useom / usedy f»‘iwgﬁmﬂéj@f{au ﬁﬁgﬁﬂﬂ%ﬂ%ﬁd A1 Ft uay
GRICEREEY

2. uts 3 day Ao drwdeyanisldonlih dudulwihild ey drunanaGuiifes
5%

3. msuiisluuuie Fatoogviide Womegmir

a. dnuuvesnadtil il idendeuiditwiesnnseegld. Tasdonatmden

wassuiniunatimaaniuiuy Action sheet

< v » a
UM 4.3 wuuansveyanisiiu



4.1.4 MNUAAINTTAIUANVAALN
fimnsndaiinsvhauseniuassdufie
1. duusnaediuinihildideusefus Bridee Tan axil IP Address 484 bridge s
wansdlalsmimadoudeudy uazil Last Heartbeat fonliuannaranvineiuew
watnduldeusafiuda Bridee
2. duitasshediuivhmsmugumasslyiih ludhuilsrannsoldlafsedioannse
\Fourery Bridee louwdawiniu Tnosztunasalvunlifiden 3 waen
3. dladenvaslwnasnlanaesmiiud axsnguihnseveivaeslnduan lneiidn
A iiausauaulddail
1) Enable s druisudlewindosnismivaimasnly
2) Hue v mutuvesd Tnoiiaiogil 0 - 65535
3) Saturation W3 AIMBNFYEIE TneiiAnagi 0 - 65535
4) Brichtness w38 A U@IBIviaanln Im&;ﬁﬁhaﬁ 0 -254
5 AT X, Y wierA1dnw CIE Color Space Tmm‘]ﬂ"méﬁ 0-1
6) Tnum Color Loop Aanisvilvinasalwidsudlubesy
4. esndosnislaGausaoudn foanavy Send \iedsrdarn 19 lUR Bridee el

Bridge dalUlvinasalvitiayinunaly

HmE BT

P
JUN 4.4 miuanInsmuAuvaen Ly
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4.1.5 MINUARINITAIAN

i

wiaduawdiufe Yayadiusn dudayansltnulii uay mssaarlunistday
AILDNNALATU

doyadus Usznaulushe Te uwana ey Suwd uaz weslnsdmi lneaxdl Text
Field lilnldvayaasliy

tayan1sldalivh Ysznauluse sanisldaulni aviinslalvih Uszan /
wsediu uaz Peak Load laeazdl Text Field TilWlauayaasly
devhnsusuamimuaudansiiiy save Watenlivuiindoyaasiuslusunsu dleln
Wsunsuldveyandes

mfammsldnuluwenndindu Ussnaume Set interval Aems waengIaaTly

nasuAdIInlnes ity + way — lumsnawiayiven

= L 5 1
JUN 4.5 miuaninsnerglgau



4.2 NAaBINISEIUAIINILNDST

1. Gusemsg 1P Address weuA3as PC iiagvimssudeyadanangd P

192.168.0.106

a4

| wi-r ‘
é | Wi-Fi [EOZICE] DNS  WINS  802.1X Py Proxies | Hardware |
g ConfigureIPv4: | Using DHCP. | &l
! IPva Address: 192.168.0.106 | Renew DHCP Lease
‘Subnet Mask: 255.255:255.0 pachBeal. ) L\
Router:192.168.0.1 b s W gha '{lfmwhdl
| Configure IPv6: !j&m_ﬂg}ﬁ:alw :} 8
; Router: i
IPv6 Address: !
Prefix Length:
|
| @ | Cancel ][ ‘0K |
i

UM 4.6 g IP Address veurioneuiiines
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o 2 TR | v
2. yinsud IP Address Tulan Aiussyia

CFStringRef host = CFSTR(192.168.0.106);

~(void)initNetworkCommunication {

CFReadStreamRef readStream;
CFWriteStreamRef writeStream;

/f CFStringRef host = CFSTR("161.246.5.B3"); // name's ip address
CFStringRef host = CFSTR("192.1568.9.106");

CFStreamCreatePairWithSocketToHost{NULL ,host, 12345, &readStfham. EwriteStream);

/f(CFStringRef)@"localhost”

inputStrearm = {4 bridge NSInputStream =)readStream;
outputStream & (__bridge NSOutputStream *)writeStream;

[inputStream setDelegaterselfl);
[outputStream setDelegate:seif];

[inputStrearn scheduleInRunloop: [NSRunLoop currentRunloop) forMode:NSDefaultRunLaopMode];
[outputStream scheduleInRuntoop: [NSRunLoop currentRunioop) forMode:NSDefaultAunioopMode] ;

[irputStream open];
[outputStream open);

Ui 4.7 ¥hnsudly 1P Address

R o w 2/ - [ M Beas =
3. vnuwihnisiutayaudmaiuasiu Core Data lainndeyantaiuuniu String
e Fetwissanudaugfeilindu ComponentSeperatedByString:NSString

neudsazanIauveyawaazdnlUduinld



while {[inputStrean hasBytesAvailable]) {
len = [inputStrean read:buffer maxLength:sizeof(buffer)];
if {len>8) {
NSString =output = [[NSString alloc] initWithBytes:buffer length:len encoding:NSASCIIStringEncoding);

if (nil != output) {
NSLog{@"server said: %", output):

/fresult.text = output;
NSArray « ar = [output componentsSeparatedByString:g”,"];
for(int i = 8;'1 < #r.count;i++){

if(d ==0){
str = [ar objectAtindex:0 };

plse if-five=]1}{
strl = [ar objectAtIndex:i];

}
else if (1 =21
str? = lar objectAtIndex:2];

elsg if(1 =3}
str3 = lar ohjectAtIndex:3];

else
strd = {ar objectAtIndex:8];

Hetartevel =ly
= [NSEntityDescription insertNewObjectForEntityForame: 2 "HeterLevel”
inManagedObjectCantext:self.managedObjectlontext];

v, volt = str}

tv.amp =gty

Ui = [NSString stringWithFormat:@'s. 21", (lstr floatValue) = [strl floatValue])/1008];
L. = _[NSString stringWithFormat:@'s. 21, [l W floatValue] * intervall;

Lv. KVAR = ‘strd;

NoDate stoday = [NSDate datel;

NSDateFormatter *datef = [[NSDateFormatter alloc) init];
[datef setDateFormat:@"dd/Mi/yyyy hhimn:ss");

NSString »dates = [datef stringFromDate:todayl;

lv.timestamp = dates;

U 4.8 maiffudieyaaa Core Data
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JUT 4.9 wadwsildanmagusmanauniniines
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JuMBULINYINN5AAFA Bridge iU Router neludnu

5U# 4.10 vimsideusie Bridge iy Router



49

niwihnsUanennainduluiiy  Appliance  uenmaiatuazyimsivenseny
Bridee Tvomlwiid InsaziiA111 Connecting (Wauanstananiinisiauaanu Bridge

No S ¢ 126 L =g

Gonnaciin

ApnHpacs

E\Jﬁ 4.11 M3 Connect 5w Bridge waz Application



 dlehnsideusieiuuiouudheziinii Appliance uaned il imsn Lish
nsmummaeslvisiely

1P address > 192156211
Last heartbeat 2103541

ALY

k = | { 4 & v 1 3 9o - : e
Senasmihienaisnay Bdniumslsaiomsansmniy Weugaaliih hldidse Temidwnsa s

;- e T~ e G e A N5 & 9 ol i EaaiEg) 3 S AR L R g
— o hidnsarleanedi dnneiul ndailaden seyded it vesenaisnonsaninisai ally



LoTevevivind

@ (AR
AAAA AN
(ANYOYAINYON
Qs 25 -
i.‘ﬁi:}l‘il .llll"
\\
s

411760 «a‘:-_*f\:;' sw az Con

a

Bgnan

2 { ¥ 2 X l;g}/: 1 o - -
s iiiuendishagaur Bdmsoms Iawiomsany iy Tdeyanaliii il laslsy Temisiuman

S = U S ) gy & i o) b i : 3 A sl 19
3 "lmm'imﬁlmm-ﬁu annar iy lraa oo LLﬁ$ﬁ@\1?J'N'EN'ENW"IEU'E’)\1L@ﬂﬁTﬁnﬂﬂiQ-‘VIu‘ﬂ']_ﬁu"lllﬂﬁlﬂf



52

¥ ¥ I} » 1 o
Wonait Control zwunUsIeTeveviasnliianun Faluitiazusznavlume Hue
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§ Back
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danadl Hue lamp 1 9swuiuntnananisasavaanl

No Sl ¥ 38 s
{ Back
Enabled Value
oor @O <
Hue 0
Saturation 0
Brightness &— 3 e 754
X : ——— 03859
K o
Y =, 81201
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4.4 nMsveasImsraldlunmsiuaanines

- {IBAction)recordIntervalChanged:{id)sender {
UIStepper* stepper = sender;

// Save new value.
// NSInteger interval = stepper.value;

interval = stepper.value;
[ [NSUserDefaults standardUserDefaults] setInteger:interval
forKey: kRecordIntervalKey];

[[NSUserDefaults standardUserDefaults] synchronize};

// Update UI.
self.recordIntervaliabel.text = [NSString stringWithFormat:@"%d", intervall;

[self stopRecord];
[self startRecord];

3Uit 4.17 Taafllumsusudam

WaniNns9aan Interval = 6

v

]

Set Interval {;" E +j & econd

U 4.18 ¥imssee Interval = 6

ar

Ihnadwineis
kW :096 KWh:0.00 Voltage: 222.79 Current : 4.30 at 16/03/2557 05:35:36

kW:1.11 kWh:0.00  Voitage: 22343 Current:4.96 at 16/03/2557 05:35:30

J LA J 1) 5 '
UM 4.19 wadndidlevinisAse Interval = 6
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5.3 wuwamaluniswaiuise

wannatadu Smart Meter and Smart Home enunsaviluysegnaldanu wazamnsn

[

wanealulanail

1)

2)

3)

a)

5)

6)

Anwanuamalunisiaun tunisiuteyasiniitnes d1u intermet Faazyinligle
annsaguimanslinulihagluildnasanan hindldavegilaiam vivli
annsodansnisldwdauliildegwisyavsnmunniy
Anwwuamisluniswaur msmuauaiasldiifmaslutou f1u intemet sazvin
Wigfldanunsads Ua/Dnesesliliihmeluiildnasanas Bidldazegilaiang
vilvamsomuaiaeslSliihlaaty wu asedidalvivttaunsunatsiu
diotuitlildinduti Hushy
Anwnuamstunisauamaiaddlwihmnedanisludw fsuenwaedui e
wenndadulies vilansaniunuyndamnedieldsiaiis wu n1sdsla
wiedldlnihmelutuimaluuden viliein Smart Home auysaiuuy
Wouundwdasedly Wnfiernapaiusindiu uifesaenmndovieliuiely
Wbl douinisdldrmuawndiedu
Uiuugulmssasismaenmieduliiienudussuuintu adosinntu wasiiaon
Javnitwesoyaniniy

dumsyiuaniiagnsesuarenditresden {Wunaieqiives vialdaunsagen
Nnuawfineingouqiu wiswansauiu thedassinslindsrilussdugiine

wioUszwasnaly



(1]
(2]

(3]

(6]
(7]

(8]
(9]

UIIYNA

Energy research Institute. “What is smart meter ?” 2012

Toronto Hydro. “HOW SMART METERS WORK “ [Online]. Available :
http://www.torontohydro.com/sites/electricsystem/residential/yourmeter/Pag
es/HowSmartMetersWork.aspx

Meensika Sripan, Xuanxia Lin, Ponchan Petchlorlean and Mahasak Ketcham .
“Research and Thinking of Smart Home Technology ” 2012

ThaiEasyElec. “Zigbee and Xbee BASIC oy Zigbee Apozls” [Online].
Available: http:///www.thaieasyelec.com/electronics-in-chapter/what-is-
ziebee.html

ZigBee Alliance. “ZigBee Light Link” [Online]. Available:
http://www.zighee.ore/Standards/ZigBeeLightLink/Overview.aspx

NXP. “ ZigBee Light Link user guide “ 2013

ZigBee Alliance. “ZigBee Smart Energy Overview” [Online]. Available:
http://www.zigbee.org/Standards/ZigBeeSmartEnergy/Overview.aspx

WIFI. “Wireless fiu Wi-Fi Apegls” 2013

N. Calamaro, E. Abramowitz and Y. Beck “A General Review on DLMS/COSEM
and IEC 60870-5 Smart Grid Standards “ 2012

[10] VicHargrave “ Socket “ [Online]. Available:

http://vichargrave.com/netweork-programming-design-patterns-in-c/

[11] Hue system “How hue works® [Online]. Available:

http://developers.meethue.com/howhueworks.html





