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Abstract

Technologies of “smart environment” are especially growing in modern
conditions. There is no generally accepted definition for them, because the given
technology is so new, but we can identify a number of provisions characteristic to
this environment — this may include the use of controlling and computing devices,
that are related to achieve a common goal in the decentralized dynamic
environment, such as providing effective management or security. For such
circumstance, the following characteristics can be singled out:

1. Direct interaction between devices.

Remote control of devices.

Complexity of devices.

“Intellectuality” of devices.

. Diversity of network interrelation standards.

The “smart house” is a modern instrument to enhance the comfort and

gk LN

quality of life, the part of processes can be managed automatically, when others are
managed remotely. This is the reason for its study and refinement.

There are lots of engineering systems and electrical appliances in modern
houses, so their control and management is becoming more and more difficult and
the effective use of energy, resources and home security doesn’t take little space.
Balanced use of home automation system allows us to save money, efficiently
manage all engineering systems and electrical devices, to ensure home security.
That’s why this issue is relevant for every type of house and apartment.

The work is focused on the intelligent automation system for management of
the modern building engineering systems of “smart home”. The goal of the job is to
create a microprocessor system to manage the building, the implenemtation of
which will enable us to manage its objects (lighting, power supply, ventilation,
heating, gas leakage, temperature, humidity, carbon dioxide) in automatic mode.

Our aim is to create the kind of automation system, which will give the
customer new opportunities to manage and control home appropriately.

The following problems should be solved:

v Automatization sollutions’ analysis of the house existed on the
market;

v Selecting the means of the system and the environment;

v Creating the maquette of the device;

v Creating the control panel of the home automation system;

As a result, we get a software device of “home automation system”, that
manages electrical devices, controls the gas leackage, carbon dioxide emissions,
moisture in the building, temperature and pressure.

Problems, that have been solved:

¢ Analysis of current systems and ready sollutions;

e Creating a base protocol;

¢ Designing and creating the system;



The purpose of this work is to create a microprocessor system of building
management, which enables us to manage its objects in automatic mode.

The scheme made by me, can be used for protection of private buildings and
spaces, as well as state units. Sensors are used in the scheme, by means of which we
can control and avoid such threats as gas leakage, incorrect flammability of carbon
dioxide, temperature, humidity and pressure control from any corner of the world,
where there is an Internet connection. It can be controlled by optional Arduino
and microprocessor. In case of violation SMS will be sent to the owner as the
notification.

The system is flexible and of large-scale. The software-hardware complex can
be used as a laboratory stand for conducting classes.

The main findings of theoretical and experimental studies are discussed in the
work.

A cross-platform application is written for "smart home" system.

As a result of program fragment the following consequences are obtained:

1. Analysis of modern automation systems. The results of this analysis
made it possible to select instrumental tools of software;

2. Architecture was worked out, which includes software and hardware
components, the distinctive feature of which lies in its flexibility and large-scale;

3. A fragment of the "smart house" software-hardware complex is
worked out, which provides realization of this specific architecture;

4. Algorithm of management systems and control systems have been
worked out, which enable to control and manipulate remote software-hardware
complexes in real time;

5. The most popular and optimal instrumental tools for applying
annexes were studied: Java, C++, Android, MySql, XML,

In course of the work, home automation system technologies were
investigated, the main objectives and tasks were developed, and substantiation of
the means were provided.

As a result, the software-hardware product - home automation system is
adopted, and the list of components provides the fulfillment of the tasks ahead of
the system. The part of the software is realized on the Arduino microcontroller
base, and the hardware part contains its managed Panel, various retreaders and 3
additional equipments - Enc28j60 Module, servo-follower and Relay.

This system represents the prototype of the existing "smart home", this
system is designed for the own room in a private house and subsequently it will be
modernized, and then it might not fall short of expensive commercial solutions
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3565993 Mgdol dmonbmgbgdols
oLEBHMM0S oLEBHMM0S

Bob. 4 3mbEgJuE oL 89369305 s Fgbb30L J0MOMSEO $3M3567d0

39099353900 Imgolmgzol s§oMdmgdgb 3mbEHIJuEGHOL Bo3mgdL
5996039 dgmmoo:

- 9m{}ym30@™dgdL ol mmbmzbol sbseroBols godmygbgdoom.
- 9m{}ym30@MdoL A5dM30Mb30L IHAIMGO0.

306390 dgoMm@OL MJoE0BIE0s MNBOM MM, BsdogxoxMm©
M3O™ 9839JEHMO0s 13330560 LobErol™® Jugarols ImfFYMmdOWMdIBY ITSEHIOOMO
©HZ060M30L5m30L. 0L 9x3vdbgds 0oL, M JMBEGHOMWDBY F3MASL 3O EOL
B®3se o 39985mdol OHML gdmEMdL yz9es 4930mb3sL IMymdoEmMdIdL
dm6H0b s 35bIbMBdL yzges ol o EHMHE30sL 3MAol 3MmbGHOMEOL qlgdols
05bsbdso.

Sbgmo  Lbobom,  3omdol  3mbGHOMEOl  JmOGHTs  dgodergds
3obLsBE3OML  Fgmdwos vy 965 FgolOIE™ML  dmmbmzbs ©d  dooMMl
d9LOMEdOL F99a0. IMPOBM3bOL s65¢PO0BOL seEraMGomTo FoMdmoygbowros
brBsmo 5-Dy.
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[ obsfgobo ]

dmmnbmgzgbols
900905

30mbmzgbslmm©
905 3mbGHG™EOl

§30mdob fabgdol
39Lsd530bs©

30

drmbmgzgbols goabsegbs
3MgLoEBY

RGN

A 4

dmmbmgzbol dglMengdol

9B GGHOL Jowgds

dmobmgbs
d9bOYg-
0IC0d

30

NN

30639JLEGHOL 2obsbargds
dmbmgzgbol dgbsdsdobo

Y

[ Q3LOLOMEO

Bob. 5-306¢9JdbEHobL g965bgrgdoLsmM30L bsFoMmm Fmmbmgzbgdol sBsgrobols

senamMomdo



dgmeg dgomEo  do63mmzboos 03 Imfiymdowmdol  3s659EMmgdoL
dobogds©, ®MIWgdoE 0(33Wgds Mo0dg dmmbmgbgdol dgliMergdols ds6mgdg.
Sbgo 3MfymdoEMdYdS© 33930bgds IM535¢bs0G0O Lgblm®o.

30603900  3gomEoLogsb  goblbgeggdom,  M™MIwol  259mygbgdolsls
3063 9JuEHOL  gobobengds bgds Mhy39Ge LoLEBHIIOL Fdomdobsl, dgmey
39000 dm0mbMm3zL IMFYmdoEMmdoL 458Mm300b35L 39MHO0MEIWS.

3.2 H3mdols 3mbEMHmerols Igomo

dgmmg  35bgmu0qdsdo  gobboeremo  0dbs  amdol  3mbEHOMEol
399930 dm@gEgdo:

- OHMEMOHO 058590;

- ,099-0535Q0Ydl” 35BEH0MGdME0 IMPYEO;

- ,0005" 356OEBH0MIOO IMWOYO;

f30mdol  3MbEGHOM@OL  ©s3F539d9o  IMYobsm30l  FgMBgME0s
»0005“-l JEP0sbMBOL IMEYE0. 5MBY3560 Tob LOELEMPGOELIMO F53JIIOIE0S
99900920 dmmnbmgzbgdols bLygzrdzgeby:

-P30mdol  3mbEBHGM@Ol  dmEgerds  LsdoEgds  Mbs  dmyz39L
dmfymdomds  @sgml  Xangos©  H3omdol  Lbgoolbgs Mg gdqdol
d9L50530b5;

- bgoolibgs bwyd0gd@gdol MEBegdqgdol dgi33eol 3OHmaqglo by ogmls
3o 030, Goms Imbgl JoLo 53¢MToE M Mg70ddo d9Jdbs;

- dmombmgbowo  Lsfgobo  3mbx0yMMs3o0l  IMEMEmds  Mbs  ogml
906005¢rE0o, Goms o6 dmbgl  3mbGHJuEGMOMO  BmEaEol  3mEo@ozol
d9300600gds.

306039 M6  Jmmbmgboli  obloBOgOME  bsGolbdo  Jgqlsdsdgds
y39ws asbbowrmeo dmEgeo, Mbs 50obodbml, Gmd MHmEgdol dobgpzom
13099 GHgool 2900965(0gds LosgBNM d90mbggzsdo d90dgdos
0o60mo969L FgBHo TMOMToBg3o 90Mm39bsL, 300069 ™ol mbols
b9dolsfizomdmds.

dmem  dmmbmgbs  gobs  49090yz9B0  dmEgergdl  JmMob
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5MBg3960L  9939009d0LSL.  Jeslog®o  FobsBHOMYdIMYwo  Fmgerol
39000b3935d0, 930w gdgeos i3mdol dbsmsdFgmo LobEgdol Gogbgzomo
©mbg s Fom FmOoL  ©sdM30090MEgdol  (3m@bs. LimOg, GmEwYGo
3o dmombmgll MHMEMEO  ©o35¢gd9dL Fom  MBEgdSTIMBOEIGOIL o
3939 d90mbgzg390d0 MMEgdol 0gMe®Jost, MHMIgubsg 360d3bgermgsbo
dmmbm3zb9d0 930LMHgds LobEBHYIOL 36RO MHOMYIOSDY.

356G 0MIOMEo  IMOYgd0Esb  s®bgMo  odbs 0005l
30@056MBOL IMYero, 853mA3OMAYE0MOME0 dMfYMdOW™MdJd0EIE 330l
MBOHWB39LOYMGBO 536900l FEYMTsMYMdSL Lbgoolbgs ImHymdowrmdsby
M396530900L  ©d390mdol  JoBbom  FgIMms35HgdMo  2osfY39BGH oL
dopamds. ol dmdogs dmddggdl LobEgdol dodobs®g dymdscmgmdol
I3 MdSDY 3mE9630Ms©. 59996 godmdobstrg 9godwgds 2sdm3z30Esbmom
513369 dmfymdomdgdols dn056mMdoL mbol 359mygbgdols
d9L5dgdMBSDY.

bobBgdsdo  (3omdol  3mbGHOHMwo  LEOWWwEYds Mol
3Mb6G®Mmol  356@oEH0Mm9dMEo  ImEgwol Logmdzgmbdy. HoMmdmpygbowo
390 5Mol 30d0M0Y0, 356IEHOMGIMWO IMPIOL oBIODMYds bgds
3063 9JuGH M09 ©0bs3ozmo  360d3bgermdol  39Jsb0Bdol  sdsBEgdom
3063 9JbGH0L MbOL ASTMMNIWOm.

3.3 {130m3ols 3MmbEGHOMEOL 3ME0EH030L ©I39¢GOS

H30mdol 3mbEHOMEOL dmEgErol odmygbgdols
dmbgmbgdmmdsBg 9mgddggdl 3mdol 3mbEHMmMEOl dmero@dozol
535009055056 oyMDs.

399000535H90 8m©gedo 3mo@03s foMdmoygbowos faligdol
M0 X3530L Loboo:
- LobiBgdolb 35659EHMJO0L 306HMBOD gobobergds.

- 0099 BH900L Mmd09d3H9dbg dmddggdol HIZ39do M3GEMs309dO.

09Lgd0, OHMAYdO5 s0HgMOL BBd0gdBHYOOL MdO0YJEJODBY o393
39653090, 59300 9990 Laby:

46



Execute (s,0,a)

boog  $-U¥B0gd@0s, 0-Mmd0gIBHO, a-M3YM(30s. M3YMHS3E0s a-do
dgoolb 09300  m39MoEos A, 9390w m309dBHBy  M39Me30gdol
d9LSLOYGOESE. MBOGIHD 9393000900 535 M) 03 0bFMMIS300L
doLo9gdo, obloBzMmeEos 89dwga0 Bw96J309d0:

Operations (0) = {m390530920, 0 md0ogd®dg Bobsfzmdo}

Description (0, a) ={ 0-U 356589&®gd0l B933es a m39Go3ool 3909}

3060390  gbdios  FoMdmoagbl  3BMdOL s  gAbobMgdS
§9Lgdol 3mEgjzool 893mfdgdsl, dgm®g 3Mbd30s 39dm0ygbgds 3mbEgJuEHOL
965¢0BoLOL  3MbB0dEHIOOL  goblsBzMOLsm3z0L, GMIgmoi Ho®dmoddbgds
M396530900L 3mGHgb30MHO FgltrmeEgdoLLL.

Domdmppgboer Imgwdo (Hob ofg3l  Fobowogds, MmIgwog
f30mdol  dobgzomsi  Flgdo  2obolisbwz®gds  LoLEIIOL  TsEHJOOMO
dmfymdommdgdom. sbgomo Lsboo Fgodgrgds mo30  935M0M®  3mdol
3Mb6E®Mmob LolEgdol 3mbz0RMMH300L HMEOWGOIE ©IZ5¢9dgd0L bgerom
d9LEOMEYdIL, o3  SYEOWOII0s  0LYMO  AdTMYgbgdoLsmM3z0L,  HMYME3
»3330960 LEbEOL® MLsGOPBMGdOL MBEOMB3gEYMe3ss. SBgmo dmfiymdomdols
90093990 ogmxs [obslfo dmEgdme  3eslndo®, MMAWIOLSE FosBRbosm
3obLsBOZOMO  M3gMsgowo  Bs3Mgdo,  OMIwgdoz  dsm  F9Mdwosm
0960moa0b6mb. 5dol 909y 0mMmgMEo dmfymdowmds §amdol §glgdols
Loob dobggom d0ghHmgds IMfYMdOWMBSL 3¢sligdols ¢gmdobgdoom.

sboewo  ImfHymdomdols Loli@gds 13330560 Lobemsb® Bsdagzom
bgds  3omdol  3mbEGHGM@OL  3mwoGolzol  2obsbwgdol  dMmaglo. 6
LB Bgs 65B396930, 3MM3gL0 FEYMBMIMdOL dMfymdowmdol LoliEgdol
§9L9d0L go96m0569d5d0.
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Execute

Execute ; —/1
Constraint —

Constraint Constraint

Q= N

Bsb. 6 - figmdol 3MEEMMEOL §glgdols BrGIoMmYds

Execute

3565393909 99D0M©3s dm399090s 8900090 BMEOI00:
Constraint (context _condition, param, value _expression);
Constraint (context _condition, conditional _expression) ;

306390 Rm®ds  Bodogdsl 0dwrgzs dowmomml  9339MOE
3o0mbsdmmo  dmgdwo  360d3bgwmds, Gmdgmoi bs doomml param
356599@®a8s> context _condition-ol 306HMdJd0L  JLErMergdoLsl. falgdol o0
1Mm®3sd0 515939 TgbodgdI05 36EJJLEHOL sboero gegdgbEgdols gobloBrade
LobGYdob ImHYmd0WMdIBY IRMIbYdMEo LoLiEgdol bygdzgeby.

dgmmg  gmems  gdLbobMgds ®30mb9dm0 93930l
©5glgdsl conditional _expression 3mb@Hgdu@oL 9ergdgb@gdbg. 3mbEIJuEOL
9099963900l d9BOm3s  HoMImoagbl 3330960  Loberol®  Loliggdols
MBoROMbM IaMIsMHGMOOL sfigMsls.

3.4. Lol gdol BMbIzoMbotgdols sEraMMH00do

D30mdol 3mbEGHOMEOL 3mb6@EgJuEe dmgerls 3o30mMgdEHoMgdgEo
3935000LSM30L  FMH35M00 50> FomEHM T930M9gds, T9bobgs s 3MbEIJuEHOL

39600mmo  2sbsbergds.  LobEgdol  MlsgMmbm  3MFomdsbg  bdoMo
9mddggdl 99303990 0bxm®mBs300L  3mGME-53)353985 ©s 3Mmdol
3Mb6E®Mob {glgdol d9y9bs.[19]

dm390mero S MMHOmMI0 39633600 $obsodgamdqdol
dmbodgdbo, MMIwgdoE Ho®dmodzgds LolEgds ,F33056 Lobardo®, FgyzsboLsl
3063 9JuGHOL 9650 BoL  sEMmMomdo  ©0gOMYMOL  igmdol  3MBEHMMEOL
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30F03IL @S 9dHMoe  3mbFGHJLAHL.  SRMOO0MINo  dem3-bdgds
9m39999w0s IbsOMO 1-80. 53 gobymzomgdsdo dmyzsbowos Mg d9@e©
dolo YW OHO SOHIOS.

§30maol 3mb6EOMEoL IMmEgEol 30mb3gJuEHOL bseroBol doMomswo
50m39bss  [obosdgamdgdol  4sdmgwabs  LolEgds 3330960  Lobgndo®
339630MMms dglsderm Mm3gMe30gddo 3mb3gdu@ol d9bwmagdom. sdo@ma
3063 9JuGHOL  9bseobol  sewamGomdo  gALobMgds  Constraint  dmgdgo
39D03990L BsdMmbsmzscol gobat@gdgdl s Execute (s,0,a) GHodol {gbgdl,

OIgog 9Hobssmdgaqds s6OLYdME G9HrM3gdL. bdgds@MMow gu 3MmgLo

3990bsbos Lyomo 7.
dcmqgerobs fgligdo

$0bosmdgamdgdols
306¢9db¢ %y 3639duGob 356G5893H 90Dy 9065
3061300 390M3900

B3LOYdS

fobosdwgygds
3965993HM900L69d5 N0

39D0M©390L (33E0Egds
655.7 - 3063 9duEOL 65¢groBols 3GrmEglo

36003690356 3mbdiEosl Ho@dmoagbl ol, Mmd Constraint (condition,
parameter, value_expression) &odol {iglgdo Lodwowgdsls 0drggzs 3mb@Egdu@o
3953L6mL  sbsero  Q9FMMZWOWO  35M539GMO0m, U BodMogdsl  0drg3zs
oo Hqlgdol  9gddbolisl, MHmAwgdo dgodergds dgogbmlb  Loli@gdsdo
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090535000 5H5E0 Fmfymdomdgdol §glgdoo.

b g9bJgos MEOEIOI©  Adm3solfjobgdmo by  ogml
3063 9JuGHOL  9bseoBols  gobbmM309gdoLsl.  sdol  gsmgzaolfiobgdom
500l sfigMobsmzgol dogdmeros Constraint-oll dmddgo Folgdol
3063980

5¢m®omIol 39dsmdol sLsHyoldo bgds Constraint {gligdol blbols
990965, MH™Igwog 99390090s6M90s ©To3905l. 9306 BsdMmbsmzseo
9902905 9439w 08 {qbolgsb, Gmdgwog sOLYOdMdL LolEgdsdo. Constraint
(condition,...) dmgdg §gbgdl gfim@gds Pobgdo @sdmTog90v)eno Constraint,
Condition 306HMd700 GMIGoE LEOWWEYds d0dEobstrg 3mbEIJuBHTo. SLgmo
f9Lgdo  3M39WIds 300306  oboEboBy.  Fgdamdo  dmddggdgdo
©59M 30009390 {aligdol GHo3goby.

0930 59 §gbgdL 5300 Constraint (condition, parameter, value_expression)
bobg, 85906  3mbGJuBHTo  gdos@gds  sbowro  3oMsdg@®o  parameter
360093690 md900m, OHMIwgdoz domgdmeos value_expression-l odmm3zom.
0930 Sbgmo  35M989BHEM0 339 9OLYOMDOL  JMBEHJuET0, B859ob  sbowo
360093690mds 9ds@gds Ggloderm dmbozgdgdols blbsl. Fo@dmoagbowr 9@s3%y
§065508093MdJd0 96 03390905, M50 0Lbo 96 IMJdgYd96 T 0IBMBOL
©Mbob sb0d36sby.

030 359m0ygbgds  Hgbo, MmIgwlsg 5J3b  Constraint (condition,
conditional_expression) gm®Mds, 85dob JoMMdGO0  gdoBgds  3MBGHJLEOL
39D039d0L bylbsdo.

9Lgdol  200mygbgdol 9999y, bgds dobo  godmMoibgzs  Hglgdol
Bmlboob s 9939009061ds MT53905L. S0HgHowo 3OHMEILO FgMOmEGdS
045909, Lsbsd dMIY3b™ 259M056x00L o Tog9dmEo [gbgdol bmlibsdo
5056 046905  Pgbgdo.  3mbGHIJuGHOL  FgBM3gdDBY Fgagbowro  bylibol
090amdo s3w9ds390s d9pqds Execute {qligdols gobLlsBmgMom, H™Igeos

560393V 53 990390
53obosm3zol  fglgdl  LobiBgdsdo  Execute  (s,0,a)  299myg9bgdgemos
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00mMgYwo ool 80O  BHoMEGds 396599 BHMJO0L  FomImImdom
330090900l d90m{jagds, GMmIgebsi 490m0ygbgdgb i3bd0s Description (o, a)
- bosb gohomo, ™3gMoaool  Fgalermemgdgero  yzgws  Fqlo, GmIgeoms
056568553 990dgds 0MM39L 306MBYd0, IMI0EYOEo 3mbEIJuGDY,
995995 Habgdols bylbsdo, G3s3 F90degds godmofizoml ffobsswdgamdgdo.

SEaMmOOomMINo  37Fomdol  F9gIRd©  0m3wgds  3MbBgJuB By
©YMHEbMdom Forgdmwo F9DBw©39d0l bMLbs s I3mdol 3mbEGmMmemol
09L9gd0, HMIgEoa 9Hoboswdgaqds doom.

3.5. 80y¢0560mdol mbols slisygbo serym®omdo

doOosbmdol  mbol  slsgbo  SEAMOOMoL TG gds
0o60mo9bl  ©3MBs3909o  igomdol  3mbEGHGM@OL  30b63)9JuEH o
dmgob Bofforol sli3zboo 9@s3l dyMdscmmdol gobobergdols.

d9LoL3E DY MOMO0JONLIFObIsMTIY™M  SEYMOOMTO  GOMEXOMBL
3063 9JuGH MO0 BmEgeol 3o o3sl s (3mdol 3mbEmmol {glgdols
3653500  dmfymodommds dm3gdmwo BmLbol boggmdzgadg gobolisbwgz®gds
39D0M©039900 30639duGHT0, OMIGILIE 9930 dEs© MbEs 9930MdscrmL
§30m3s, 5 M350 IMHYMIOW MBS, HMIgrms 3mdsg Mbs 503MAsEMU,
030L5m30L Moms §0bs508g™Mdgd0 IM3zs530Mmm 3MbEHJLAEL.

030m3ol 3mbEGHOMOL {glgdol 33w0wgds 06Bg3s 0bgmo (330w gdols
LoloMygdmE, MMIWId0E  9MBs3egd  493wgbsl  obgbgb  Lolidgdsty
530350 Mm39M530900L MoMmEYbmdol Lobom. seam®omdo dImyzsbowos
bSO 8.
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obsfgolbo ]

v

3mb6gwogdhgdol
B9bbol domqgds

A 4

©mbob qosbofoggdol |
o®bhg3960

A\ 4

30bgwoddo
5339005 g

LobEYIsbg Bozergds
393wgbols 3Jmby
3°©3§930H0wwgdol
Fgloderm 25sfymds

NON

dn056mdOL ombols
245bobemads

[ Q3LOLOMEO ]

65b.8 - Mbol gssbsfoergdols sewam®omdo
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3.6. boliBgds ,,3330560 LobeEo™ FmEIEoMYds

Bodotqs, Lbgoalibgs 3¢0slol dmfymdowmdgdobogsb 99dasco
LoLEBYds ,F330560 LObEOL® - FMEIWOMGdS. MGoODI300LMZ0L sMBYMEPO
0765 9bs Python.

Puthon oMBgmos, Gmam®E  Lsghom  ©sbodbmergdols  9bs,
Om3gwog OOl 3960  M93mdgbomadmmo  LHMsgo  3OHMmEHMEH030609d0l
50m3sbgddo.  [20]  BmE9Eo©gdolsmzol  s®BgMwos  @oLIMYG -
©™bolidogd®030 LodMwsool Simpy [21] d0dEPoMmMY3s. d0dOM™MY3S 04gbgdl
9bs Puthon 99b6965&H™m®M0ol 06EHIMEgoLL, s LTS gdl 593l Lodwms30s
239973900mL 3053553966 LoLEBYIYIL 339300 M350 MBI 30MdOL
299Mmyg690000 3OHMYG535d0 539630l MgooBszool gBom.

bobEBgds  ,3F330960 Loberol®  sefgms  0bsbgds json gsodo,
Omdgwdos  80m0mgdos  bobEgdsdo  Jgdegscro  dmfymdogrmds, dolo
356599@ 900 s oLBY 93900 M3gMo309d0 Operations(o), MY HY©G
30000mgd0s gbdios  Description (0,a) 8608369wmds. dm@gero®gdmewo
65B3969005 LYYHSMO 9.

$9939MoGHMO0L 50d6Mibogo

3900Md>
39650905

Smartphone

3mboEombgmo

39650905

§30030b GadEHowo

90365mB0L 50dbmlbsgo

Bsb. 9 - 9mgE0Mm9dMEo LobEgds ,F330560 Loberol” gdsybermds
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f9ywol dGogbggwo

3560b bs39G0



36OHMYM53M 35393HT0 96 SMHOL QoM35cobfobgdmmo JugermEo
©mby, dJmEawoMgds dgoaogl Fbmwme fi3mdol  3mbGGMmOL  3mOEU,
OMIGoE  35LbmdlL  3mbFJuBHOL  ©s8Ydsggdsl, Tgbobgzol s  izmadol
3Mmb6GHOML.  doderommgzs  Simpy-ob  499mygbgdoo  bgds  Lggbs®ol
093600309, HMIgwos 95832996905 Imfiymdowmdgdl Imnmol, dg30mbgqdols
dogao BYMHOOL Qo3BOgBL.

139bs®ol BrMEgE0Mmgds

365bM0: o330l LodsbBM FGLodErgdMdgdOL ©gdmbliEMmoMIdOL
L396560. 3003360 39@G06M9ds 393493900 LIsOEGHRMOU, Omdols
3990yg9gbgd0moE 890degds o0MMmb B5393H0. IIMM3930L FglodEgdEMdYdOL
d9LsBOMs©  d9Jdboos  (gugdo, GMmIgrms  LEFMIEgOoMs3  0DMHYdS
390900L  Bo3zgBHol  dmosbmdol ©Mmbg, ®mEs 653¢gd0s  FMIMOMdS S
3obomgds.  sbgm  Jgdmbggzedo  LoggBHolL  gomgds. LAsOEHBMbdo  Fgodergds
3obsbm®E0gwMml Fbmem 5sd0s63s.

b3gbs0OL  BMEY0MgdOL  OML  BsGOMwos  3mbEHYJLEHMGO
dmgeob 99990 Fqlgdo:

Constraint(bobsmwg == true, s@s8osbo d96mdsdo, true)

Constraint(dmdesmds == true, ssdosbo d96mdsdo, true)

Constraint(ss8osbo 89bmdsdo, == false and (01:00 <= @om <= 07:00),
356990_obuemeos == true)

Execute(b8s6EEmE0, 390900, 3owgds)

Execute(58s6:@3mbo, gsbs0gds, Bs®ogs)

EXecute(3s6900, 3560900, 3509ds)

Description (36980, 35099s) -> {356980 @s3gdowos: false}

derggdero fabgdol Logndzgerty doradywo 3pw@sfiggadowgds dooggds
399090 Loboon:

L. dsb 9990092, Mo3 39650905 odMmOHMME0s S FMIMIMDS 56 SO,
363 9JuBHdo  Fgboberos  3oM5TgBHMO, MHMIGE0oE  SILEHMOIIL  F9bmdsTo
500530560 5Oy gBbsL.

2. 03  @OMOLIMZOL S  F9bMdsTo  5sT0sBoL  sEYmFBEOLLL
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6563960000 356930l dEYMTMJMdSBg T9H0©3900. J0dEObIMY 3MmbEJJuEHTo
396900 165 0ymb Bs3g@EHowo.

3. 39609008 250980l dmddggds 0f393L 3mbEHIJLEHOL IMM393L,
©o0gbs0s3 (33¢0L  3mbBHYJLAHL mdz9dgo Habom. 30 gdgos 0d
3Mb6xod@ol  dmagzsMgds, MMIgEog @odmfzgmwos LIsOEHBRMbom ool
3509000 Fgb5IGIMIOm.

4. 3Mbxogd@o 990dgds gowsfyogl LIsOEHRMbOL doeosbmdols
©mbob 93306090000 56 39M0L L539GOL FNWOIbMDdOL MBOL SToEgdOm.
sl 990009y, o3  LAKOGHHBMBOL  EMbol  JgdzoMgds  Foxgz0yzsbl  od

dmd09gdgdol gl gdol 930350,  OMIwgdog 9O  0ofj39396
3Mb6x30d@gdl, gosHY39GH0wgds 8000gds Bs3gBHoL dME0sbMmdoL  E™bols
50500900 LolGMYGI M.

» 3330900 Bobool® 3¢0035¢0L 3mbEHMM@OL LoliEgdsl dmoEsgl 3093
9Omo BEIbsMO. 2oMdMOOLS S 3MBEOEOMIBOL JOHPOOMMWI© BsO30L
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d09momqgds, dbmwmE  2odmBbgds  Jergoxzol  bmdgMmo.  dolsdsOmm
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Loaboeobsgool  Jergoxkgdo 30 49330l IOMGHMIMEO  MHJOEODBPYDd,
OMIgog  Bodmogdsl 0dwgzs gobolsbgmml  3mb3MgEHMEs©  GMIgeo
39058OMbOEgdgwo  59mJdgEEs. MOMMIME  45sdfMm©To 96 Bodmb@osgg
30mzdo 396eoggdeos dobsdsMmols oqbol Bggds, 5833565 LobiEgds
5bgbl HsbdMOL Jgliobgd 3mb3MgGHMwO SOl Loabswols BMOIoMYOU,
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dmobl 399583MMbOWYd0Ib. 3Ly, 3525C0MS© LomdmMo
3953fmobsmzol LyyMOo  399Ioz50  93MBBHOMEgdL  35960L
AH9939M5GHMMOL  dobo  ©sYghgdol sAOoWwDBY, 335dM3560L5MZ0L-3350COl
3Mb396GHMSE0sL. 53 35659xEMJO0L 330 gdol baliosmols dobgz0m LfmeMgo
LoEYMMO @O 9GS FoBBOMLOEGdgO, MHMYMO3 gb Bgds LHToLETsOI™
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L580LOTIONM-5BsE MmO LOLEHYIIGOOL YY30MOEJuMdS Q5TMObIEJDS:
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bgM3z96o, 9By Fmogsdo Mo,  HoMTMoaqbl  Lydobom
933™B5BH0Bs3ool  ImEgdmeo  LoLEIOL  Loywdlzgul,  SbmGE0gWgdL
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0999dosm 3569  Logabowgdbg  Mgox06Mgds.  Arduino gl s®OL  dozOH™

909JGHOMbMwo  2odmdmgwgero  3sbgobs

©05  36M0b630odMwo  ggdom,
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gboero 3 L9 39960329600 FobsLOMYdEGdO:
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©0535Dmbo

Arduino 9mbs399900L domqdol MdstmEGH039l0 bgdbos 93 dmfiymdogrmdols
USB 06@&963390L0L d0gHmgdolsl, Mmdgwog 9mbsi3gdgdl Hoozombogl oly,
0omdml obobo dogfimgds COM-3mMAL. 03039 Imfymdowmds dgodergds
390500 9L 39OLMbIEMMO 300d3099BHYMHOL ocgdgis vy 3o oL 9969gds 33900L
dErM30 S 3938060l 9@ gMbsGomo s®bo. Arduino-b o5Jgl Lodrogds
00gMHMML  A9RIOMMIOOL  3ws@gdo,  OMmIwgdog  MHBOWb39wyma39b
53539000 b 30MbsMdL.

Bsdemddo  359mYygbgdEos  QOoRIMMMIOOL  ITGHJI0MO  3e5E 900,
0lgm9gd0 OMAMMOss: Ethernet Shield (Gmdgeoi MHBOMB3gymal Jugermsb
309mH»g0sl s 3MmI3sgGMo Web-Ligm396mol 256dwsl) s GPRS/GSM Shield
(359M0Yygbgds SMS oloab936500).[28]

65b.21 56009060 5 sT3GHJO0MO 3E5EHJDO.

UgbLlm®o
Arduino-9 9999dwos 03993530 LgblmEMgdol oL SLMEMEH0d9BEHS6.
dm3gdme  BsdMmddo  299m0oygbads  3Hgd3gMe@Geol  4oHBmdzol 05530
3fymdo™ds O BoOHOMBOM 3Hgbosbmdol gobmdgzol DHT11.
9mbs398900 3H9939M5GHOMEo s 396056MdOL bgblMEMIBdOIB Q906
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099596009090 LyEIbol LodMogdom, MMMOE 30RO boabswo, M3
1535 9dsls 0derg3s Fmbo3g00 250933900 20 8 sdMG9d0m. DHT11 Arduino-
boob  MO®DOogemmdl  msgolbo  3OmEGM3mol  dobgozom,  MHMIGEo
3900093650650 25dMm0y©9ds:

® 30063M9IOH0 959gbgdls LB M boBL 0-Bg WS F9IIY A90Y356L
1-05680 (0mbs39390L mbgs fogz0mbgs);

e gbLmEO o599 gdl  Loboaboerm  bsBL  0-8o s Tgdgy 1-do
(865399900l go53990L5mM30L ILEHWGMUL);

e obLmEO 450L39L 0 s 1 F0TEI3OMOL, OMIgoE SBMOIOMGOL 5
05030L IM G MBSL;
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00936 MO0 d50BH0 359008 BIOOMOOM ©IH0BMASL, brenm Fgbmog
0503 J0 3500593995 BoZMBEHMMEM X 500.[29]

LgblmMo  gbgbym  9BIJHWIO0S,  MoPBSE  FoDBMIZIOL  5BHIMYOL
3Mb6E®MgHol Immbmgbol d9dmbgzsdo, bmerm ©sbs@bgb ™ML dmobds®ls
0,2 35 gbL (FogdLoBoEOS 2,500).
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5.1.1. 36maM59Me0o MbOHME3gEymxgol gs630m5M9d0l 0bLEGHMYIgbEHId0L
36MBg3560

Arduino-b  36HMyMsdwo  MBOHMBZgYMBoL  A9B30m5MgOOLIMZOL
390Mm0yg9gbgds 02039 Lobgeol  3OMAGMsds. 030  5305YMmBoErgdl  Y39ws
dmmbm3zbsL:

e Cross- 3eno@Bm®mas;

® 73sl;

® (005 MO3OI30M3JNO 3MO;

@ 35030 0BLEIWH(305 O 3MBFOYMOS309;

® 353500 x39OM3560 d000M93900, 6H™Iwgdo3 30390905

9364 309MMdSBY.

oC/ C + + 009JG-MM096GH0MGdMo  3OHMYMd0Mmgdol  9bo,
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MBOHWB3gYMBL  FMEMEsOHYMBSL, (3900399 30O, 258Mbs3Eolols
538539056, dMbs(399900  SBLEHMOJ30L @S 5.8. gl 0M3WI3s JO-gO™

Y39wsD9g 293039090 3OMYMFMW 96, 030 BIOMME 25dM0Yqbgds 56
dbmwmE  3OHMyMsdwo  YBOHMB3gEYgmzolsm3zol,  9Msdg  Lb3solbls
3mfgmdowmdgdol Gs039MT0. 356G d995396Mgds Arduino 3OHMyMsdo
29M9dml,  Moob  Arduino  dmfymdowmdol  3OMYMmsdoMgdol  gbs
©ox3dbgdmeos C/C + +. 99 9gBHo3Bg guovs yY39wsbg  dmbobgdbgdgwro
L5 gds F030MIMBEHOMEGMOL 3GrMYM>F0MGdOLMZOL.

e PERL. ds@oewo @mbol 0b6@gmh36mg@o0gdmwmo  ©obsdom®o Loghom
©56036mgdol  3GMAGsds.  gbsl 53l BHJuBH™b  FMTomdol  doEIMO
d9L5dgdMYO0, oo TMMOL MY IO 25dMLObIGddMb FFomdOb.
3990ggbgdolisl  3M5J@G03Mo s FoMGH0305. 5993 d53930LL Lo FoMHM9dL
53539000 3680y MMS305.

e Python 35050 mbols 36MHMyM53ME0 9bos, M0dgwos
MM096EGH0MH5dos 3G MdOL 2oBMsbY bobhsgbobols
399306900 qbom. Python  3mOHGH0MgdMw0s  3M0dBH0IMNWI© Y39
3WoBRMMIsDY. olygg Mmamé3 PERL-o  Python ULsFo®Mmgdl @sds@qdoom
356599@M90L, B3MbJ30900 IgbLMMOos.

Arduino-bosm3zol OHMyMEOE 3OHMYMST0MgdO0L gbs 25dmyqbgdeo 0dbgds
C/C++ 9bs, ©50096 0l T9HBOMEOMEOo 56 560L Bb309000 O 56 BoFoMHMYdL
53539000 35615393 9OU.
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LoLEYIJOO JWOLOEIB ,39539009 M30mME*. Fo00 FMOZ35M0 M30MOEHILMDS-
3mfymdomMdImd B0 Golo. doon dobmligdl dgodegds 803539 36Mmm
30339dBHoEool Bsfoggdol 9sMgdom ©dswo bsMolbo s Lo0dgEMds
300930 3G J305Lmsb FgsMgdom, sig3g FoMIBEGH00LS s BHgdbozmeo
dbsMFJMOL 56 SOLYOMDS. 9 BgIMm BsTMM30w0 Bs3erm3zs690900Ly,

MBS 90mM35coLfobmm, O™ 1g396 Mbos Bmdgom d999g B39390L:
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b, By®3mdodgmerls s MYEqL.

5.4. bolsBgdol M95¢0BsE305 S BHYLEHOMYDS

390-LgMH39M0l BHgserobs30s

390-19639600L  H95E0bs300LIMZ0L  LsFoMms  ©EHIVPOMO  JNEO
Ethernet Shield. 8m@m@mo «B©s ©535353800M0 GOWEHIO06. 3GHmyMsdme
3909930 29635bmME0gwmm d9dgy0 LzgbsMo:

#include <SPI.h>

#include <Ethernet.h>

byte mac[] = {

OxDE, OXAD, 0xBE, OxEF, OxFE, OXED };

IPAddress ip(192,168,1, 177);

EthernetServer server(80);

void setup() {

Serial.begin(9600);

while (!Serial) {

b

Ethernet.begin(mac, ip);

server.begin();

Serial.print(“server is at ");

Serial.printin(Ethernet.local IP());

b

void loop() {

EthernetClient client = server.available();

if (client) {

Serial.printin("new client");
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boolean currentLinelsBlank = true;

while (client.connected()) {

iIf (client.available()) {

char ¢ = client.read();

Serial.write(c);

If (c =="\n' && currentLinelsBlank) {
client.printin("HTTP/1.1 200 OK");
client.printin("Content-Type: text/html");
client.printIn(*Connection: close");
client.printin();

client.printin("<!DOCTYPE HTML>"),
client.printin(*<htmi>");

client.printIn("<meta http-equiv=\"refresh\" content=\"5\">");
for (int analogChannel = 0; analogChannel < 6; analogChannel++) {
int sensorReading = analogRead(analogChannel);
client.print(*analog input ");
client.print(analogChannel);

client.print(" is ");

client.print(sensorReading);

client.printin("<br />");

¥

client.printin("</ntml>");

break;

¥

if c=="\n") {

currentLinelsBlank = true;

b

elseif (c!="\r") {

currentLinelsBlank = false;
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¥
¥

¥
delay(2);
client.stop();

Serial.printIn("client disonnected");

8 st
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analog mput 0 15 1022
analog input 1 15 1023
analog input 2 1s 749
analog input 3 15 549
analog mput 4 15 477
analog input 5 15 433

Ugblm® DHT11 5353806905 Arduino-lio»sb.
Ugbbecol @s3538009680b Uiggds

Arduino
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#include <dht11.h>
dhtll DHT11;
#define DHT11PIN 2
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void setup()

{

Serial.begin(9600);

Serial.printin("DHT11 TEST PROGRAM ");
Serial.print("LIBRARY VERSION: *);
Serial.printin(DHT11LIB_VERSION);
Serial.printin();

b

double Fahrenheit(double celsius)

{

return 1.8 * celsius + 32;

}
void loop()

{

Serial.printin("\n");

int chk = DHT11.read(DHT11PIN);
Serial.print("Read sensor: ");

switch (chk)

{

case 0: Serial.printIn("OK"); break;

case -1: Serial.printIn("Checksum error"); break;
case -2: Serial.printIn("Time out error"); break;
default: Serial.printIn("Unknown error"); break;
¥

Serial.print("Humidity (%): ");
Serial.printin((float)DHT11.humidity, 2);
Serial.print("Temperature (0C): ");
Serial.printIn((float)DHT11.temperature, 2);
Serial.print("Temperature (oF): ");
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Serial.printin(Fahrenheit(DHT11.temperature), 2);
delay(2000);

¥

case DHT_ERROR_CHECKSUM_FAILURE:
Serial.printin("Error: checksum error"),

break;

}
delay(2000);

b

LED 3ob@Hhagol 8sGmgs gg0-06@ghagoloom
#include <SPI.h>

#include <Ethernet.h>

byte mac[] = { OxDE, OxAD, OxBE, OXEF, OxFE, OXED };
IPAddress ip(10, 0, 0, 20);

EthernetServer server(80);

String HTTP_req;

boolean LED _status = 0;

void setup()

{

Ethernet.begin(mac, ip);

server.begin();

Serial.begin(9600);

pinMode(2, OUTPUT);

by

void loop()

{

EthernetClient client = server.available(); 33
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Click to switch LED on and off.
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if (client) {

boolean currentLinelsBlank = true;

while (client.connected()) {

if (client.available()) {

char ¢ = client.read();

HTTP_req +=c;

If (c =="\n' && currentLinelsBlank) {
client.printin("HTTP/1.1 200 OK");
client.printin("Content-Type: text/html");
client.printIn("Connection: close");
client.printin();
client.printin("<!DOCTYPE htm|>");
client.printIn("<htmI>");
client.printIn('<head>");
client.printin("<title>Arduino LED Control</title>");
client.printin("</head>");
client.printin("<body>");
client.printin("<h1>LED</h1>");
client.printin(*<p>Click to switch LED on and off.</p>");
client.printIn(""<form method=\"get\">");
ProcessCheckbox(client);
client.printin("</form>");
client.printin("</body>");
client.printin("</html>");
Serial.print(HTTP_req);

HTTP_req ="";
break;

¥

if c=="\n"){
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currentLinelsBlank = true;
}

elseif (c1="r") {
currentLinelsBlank = false;
}

b

}
delay(1);

client.stop();
}

}
void ProcessCheckbox(EthernetClient cl)

{

If (HTTP_req.indexOf("LED2=2") > -1) {

iIf (LED_status) {

LED_status = 0;

b

else {

LED status =1,

b

if (LED_status) {

digitalWrite(2, HIGH);

cl.printin("<input type=\"checkbox\" name=\"LED2\" value=\"2\" \
onclick=\"submit();\" checked>LED2");

by

else {

digitalWrite(2, LOW);,

cl.printin("<input type=\"checkbox\" name=\"LED2\" value=\"2\" \
onclick=\"submit();\">LED2");
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