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2.1 Raspberry Pi

Tudagdumalulagniainugunsalussanana (Microcontroller) iusgananimlunis
Awangety luragifeatunivuinanasisess Raspberry Pi (Model B) §U#1 2.1 1lunily

[

TugUnsaiuszananaogrmisiirndaduifenluvmed (2558) Fafianuarunsalisiemin
AeNfiamafiadendng inToemils ﬁ%’a;ﬂamqmamwé’amiwﬁ 2.1 s935UNIsIIIUNaNY
szuvUFoRnsfieglunszgaues Unix-like 1¥u Raspbian, PIDORA 1Hudy 1losananantd
finarnane wnTidn wagsiafiviangauues Raspberry Pi (RPI) ¥ilvidenld Raspberry

.® ! v [ d' a &
Pi L‘U‘LWIL!’JEJU?%@J'J&NG%@ﬂIUﬂ?‘JWGNU’]Lﬂi@ﬂll@u

a9l 2.1 U83aveq Raspberry Pi laglusguiieuiusening Model A uag Model B
(Gﬁja%amﬂ http://www.makeuseof.com/tag/ereat-things-small-package-your-unofficial-

raspberry-pi-manual)

Model A | Model B
RRP $25 $35
System on a Chip Broadcom BCM2835
CPU 700 MHz ARM1176JZF-S core
GPU Broadcom VideoCore IV, OpenGL ES 2.0. Device capable of MPEG-2 and VC-1,
1080p30 h.264/MPEG-4 AVC decoding and encoding.
Memory (SDRAM) 256 MB, shared with GPU 512 MB (models build since October 15™
2012), shared with GPU
USB 2.0 1 2 (integrated USB hub)
Video Out Composite RCA (PAL and NTSC), HDMI (also Display Serial Interface for LCD panels)
Audio Out 3.5 mm jack, HDMI
Storage SD/MMC/SDIO card slot
Network No connector | RJ45 Ethernet through integrated USB hub
Peripheral connectors 8 x GPIO, UART, I12C bus, SPI bus
Power rating 300 mA (1.5 W) | 700 mA (3.5 W)
Power source 5 volt via MicroUSB or GP1O header

AnauURed1anilaves Raspberry Pi id1Agyigada GPIO (General Purpose
Input/Output) (Muntsdreuy vae3un 2.1) Aevriuly Raspberry Pi oy mlvilinfmse
muAlaUnsaldy dalunsdiilazly GPIO LitesudayaanniwweassInGani1si Raspberry Pi

i1 USB Port vibvinsitieuseriugunsalduinladiedu



RCA 3 polesjack

34pins: 21x GPIO, 12C, SPI, UART Status LED's

“ -]
3.5mm out g5 O30
Composite
Video out Stereo audio

O

. 7
ﬁ:‘ ". .\. 2x USB 2.0
e (1.7 )
88 -
n'o pbe P
8 6

O

10/100 Mbps
Ethernet

uj Jamod
asn -
oo

HDMI out

U 2.1 Raspberry Pi 1 model B revision.2 #3ausiumnisveddiulsznausieg

(nM1N https://en.wikipedia.org/wiki/Raspberry Pi)

2.2 A514997U Raspberry Pi

roufiarldanu Raspberry Pi fosfinddsruulfsanisfiazlddou Tuddlald
5¥UUUUANTS Raspbian (H® Raspbian %1910 Raspberry Pi + Debian) SEUUU{UANIS
Debian sanuuuiie Raspberry Pi lagiany ﬁﬂ%’mmu’liﬂq\‘IﬂiUﬁ’mﬁg\‘l basic programs
wag utilities sineq Wunifdeyldegsuninate maamuﬁﬂﬁﬁmmagjsimﬁawé’wmﬁméﬁy’a
syuuURTRmMsSeusesuds SarnsRasSudali iU Raspberry Pi vielildldimngauiu

UV

2.2.1 M3AAAISEUUUHUANIT Raspbian

AvifennTuude wiownauimesdniuiuiuns aniudes SD card fiflannug
1N 4 GB Lilesanynuil SD card fisanlaiuns uazuusilildvunmnnivdosiiy
8 GB (lulasssnuilléld SD card vunm 16 GB ) dewndoldvasszuuUfiiinas Raspbian 89
ansan1iluanlangi https://www.raspberrypi.org/downloads LLﬁ%jﬂﬁ’lﬂﬁﬁT’]Lﬁuﬁa
Wsunsufifidesn Win32Diskimager anilvanldnsT http://sourceforge.net/projects/win

32diskimager


https://en.wikipedia.org/wiki/Raspberry_Pi
https://www.raspberrypi.org/downloads

N13AnATIEUUUURNIS Raspbian dvuneuswaluil

'
a

Jupaud 1 : Unzip Idsguuufifnisiinnitlvanun sslalvdlminduivana *img

Qe

'
a

JURBUN 2 : AnAuazidalusunsy Win32Diskimager

Qe

Fupoudt 3 : 1o SD card WAdpsnaNinmes wiaudunn Label letter (Wy F: , G: )
Tulusunsyu Win32Diskimager 1donlwdszuuufifinig (“img) a1niu adn write Tiszs
n9dn Device niaufiy wiite Fsagdoadonduvos SD card iy Feguil 2.2

Fupoudt 4 : seUszInl 10-15 undl dslusewineiiviuaen SD card sanuiavn luutuens
nellAnAudsmanan SD card g

aINAReRITE ULV URNsIESAssuSosud Raspberry Pi niowdmiunisineu
wiNUUEsU SD card 111 Raspberry Pi az#a Power supply 5V 11U Raspberry Pi ¢19
Monitor H1uN13 HOMI siaAduasnnis USB

Image File

| C:/Apps 20 15-05-05-rasphian-wheezy.img

Copy [ ] MD5 Hash:

Progress

Viersion: 0.9.5 Cancel

5U# 2.2 TUsuAs Win32Diskimager

2.2.2 M3l SSH \Waasia AU Raspberry Pi

Funouiidumadondmiunsdeansiu Raspberry Pi Tngldiileaniesnoniinmes
widmSunisieusie Raspberry Pi fiu Monitor wasfduesn anunsadruduneuidluls Tu
Tasewidlald ssH ilugemsdeansudnifu Raspberry Pi

SSH (Secure Shell) e Network protocol wuunils l3l4Rnsodoansiugunsaiinu
madote Taglduinsidisiainlifiaranaendeg uonaind ssH ddelifndaiy
Raspberry Pi l¢agnazninuindu Ineitldfessio Monitor w3 Keyboard iiesud SSH Hu
TWswnsu PUTTY uazideusemdetieseninaneufinmesiu Raspberry Pi fianusaldaule
Ua"



PUTTY Wulusunsuasufinmesnillflddeasiugunsaidvlusuuuuves Terminal
emulator 130 tty HuA3e1elaeld SSH vde Telnet Fsanunsaidongunuunsideusels
Tnofisndudesifiogrondmineiidesnisazdearsse e1aidude Hostname w3 IP
Address Aila

o
[ [

NSl PUTTY LieRnradoansiu Raspberry Pi H9unousail:

& d' ° Aa o a va Y a v a s e
YUADUN 1 : U1 SD card Wmﬂmﬂis‘U‘UﬂaUﬁ]ﬂqiLLaﬁ LAY ULUIABDUNILADT LLﬁg‘Vi']bL‘V\Ia‘U@
cmdline.txt Ae3UR 2.3 (n)

& a ) v c Qg Y a . o a I

Tunauil 2 : Tuussvinanvieveslnd Ty ip=192.168.2.222 Faguit 2.3 () \unisuen

Raspberry Pi Tl ip Suduiinfu 192.168.2.222 viadl ip danunsaufuivasuldniuaing
Wilzan save IWduazaen SD card uld Raspberry Pi

Home Share View v 9
@ = 4+ & » ThisPC » boot (G) [ | v & Search boot (G:) -l
¢ Favorites Name y Date modified Type Size

B Desktop 1 overlays 06/05/201511:23 ... File folder
L. booo System Volume Information 11/05/2015 06:49 ... File folder

% Downloads || bem2708-rpi-b.dtb 27/04/201501:40 ...  DTBFile 5KB

5] RecentPlaces | bem2708-rpi-b-plus.dth 27/04/201301:40 .. DTB File 5KB

| bem2708-rpi-2-b.dtb 27/04/201301:40 .. DTB File 6 KB

@ OneDrive bootcode.bin 27/04/201501:40 ... SnesOx ROM 18 KB

| | emdlinetat 16/09/2014 11:42 ... Text Document 1KB

1% This PC | config.bd 06/05/201511:23 ... Text Document 2KB

= Desktop | COPYING.linux 27/04/201501:40 .. LINUXFile 19KB

| Documents || fixup.dat 27/04/201301:40 .. DAT File 7KB

% Downloads || fixup_cd.dat 27/04/201501:40 ..  DAT File 3KB

i Music || fixup_db.dat 27/04/201501:40 .. DAT File 9KE

=] Pictures | fixup_x.dat 27/04/201501:40 ... DAT File S KB

H Videos L issuebdt 07/05/201512:31 ...  Text Document 1KB

iy Local Disk (C3) 1] kemel.img 27/04/201301:40 ... Disc Image File 3,882 KB

s Local Disk (D) 1] kemel7.img 27/04/201501:40 ... Disc Image File 3,838 KB

& boot (G) || LICENCE.broadcom 27/04/201501:40 .. BROADCOM File 2KB

| LICENSE.oracle 25/08/2013 10:57 ...  ORACLE File 19KB

€ Network || start.elf 27/04/201501:40 .. ELFFile 2,602 KB

|| start_cd.elf 27/04/201501:40 .. ELFFile 555 KB

|| start_db.elf 27/04/201301:40 .. ELFFile 4,536 KB

|| start_x.elf 27/04/201501:40 ...  ELFFile 3,537 KB

22items 1 item selected 137 bytes =

(n)

Eile Edit Format View Help

dwc_otg.lpm_enable=© console=ttyAMA®,115200 console=ttyl root=/dev/mmcblkep2
rootfstype=ext4 elevator=deadline rootwait ip=192.168.2.222|

(¥)
g‘dﬁ 2.3 (n) lassainavedladlu SD card uag (¥) N3 Assign IP 14U Raspberry Pi



Funoudl 3 : feAaletrenslureuiinges Taswuildideuderietessrinneufiunes
U Raspberry Pi #1114 Ethernet port (RJ45) lupouiiaimesildszuuuftinig windows
W lU7i Network and Sharing Center W LU Change adapter settings ntumrdnuani
Ethernet La1L80n Properties Lazu0911 Internet Protocol Version 4 (TCP/IPv4) a1
fuidanan szduienslmituan

Junoud 4 : lu IPva Properties Tldon Use the following IP address wagsiamn IP Address
IidanAaeaiu IP Address U84 Raspberry Pi lag#iviaaas IP azfaseglu Subnet Rgafy A
U7 2.4 \Judireg19an15m3an IP Address

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IF settings.

() Obtain an IP address automatically
(@) Lse the following IP address::

IP address: I_195 168 . 2 . 69

Subnet mask: | 255 .3255.255. 0

Default gateway: 192 . 168. 2 . 1

Obtain DS server address automatically

(@) Use the following DMNS server addresses:

Preferred DMNS server;

Alternate DMS server:

[ validate settings upon exit

ok | Cancel |

JUN 2.4 n136adn IP Address MiASainauitnes

JUAOUN 5 : ¥SRNLEIU SD card 111U Raspberry Pi LazldyUaguauszning Asuiines
iU Raspberry Pi wdLUaLA304 Raspberry Pi lagld Power supply 5v dnalwnisyitauves
Raspberry Pi 9¢@nkaznIznsu



Junouit 6 : LUALUTUATY PUTTY aziiniimaagun 2.5 niutdaudeyaides Host Name

(or IP address) Tild IP a4 Raspberry Pi fio 192.168.2.222 (W3aildeuly snufiduualily

FunoUNDUNTINL)

Category:

= Sgassinn

[=- Teminal
- Keyboard
- Bell
- Fegtures
[=- Window

- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
[=- Connection
- Data
- Proxy
. Telnet
- Rlogin
+-55H
... Sevial

Basic options for your PuTTY session

Specify the destination you want to connect to
Host Mame (or IP address)

Connection type:
{JRaw () Telnst () Flogin (@ 55H () Seral

Load, save or delete a stored session

Sa\rgi:l Ses_sinns

Default Settings
192.168.2.222

Close window on exit:

(I Aways [ JNever (8 Only on clean exit

U7 2.5 Tustnaw PuTTY

Junauil 7 : Weaadn Open NUsUNTU PUTTY zinthdslnsideduundegun 2.6 (n) Tu

etz login 1Wd Raspberry Pi lngldaisuduninsgiuvesssuuduianis (@1unse

WasuwUasnenasla)

Login : pi

Password : raspberry (lusenineiild Password wnasigaiagnsyniuagiui)

inlaifleglsiinnain nd991n Login e agld Output MuUN 2.6 (v) Liteuenin Raspberry

Pi wSaulEa1uLan
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£ 192.168.2.222 - PuTTY

(n)

o pi@raspberrypi: ~

d with the De

rom neko.local

(@)

JUN 2.6 (n) nti1singlit Login 191 Raspberry Pi nnAsiliousar1u SSH ua (¥) ninqelile

. o &
Login €199



11

2.2.3 M3ReA Raspberry Pi

vty PUTTY \Jeusiewaz Login 117l Raspberry Pi udiasnudeniny
“NOTICE: the software on this Raspberry Pi has not been fully configured. Please run
‘sudo raspi-config’” FoAruiuanin Raspberry Pi Aingddeuinssanduansudu
Fauitele Raspberry Pi vhauldmunzaufunisldeu Sadeadluusuunddngldmds
sudo raspi-config tunisisenldauniasiiedismdelunisusuudanTiu Raspberry Pi
utagldddsdldazsoadu root user mnedsdvslunindniedeya luneufiLogin Wi n1s
1 user: pi axgnifnanivedaely fufuifieddstouafignsiaans Fafedld sudo
thwithendsiignandnans elvianunsadidsoyadindld Tuedesilefiandunsuuus
Raspberry Pi luiasiu Tdenddsiindanngud 2.7 ielfanunsold SD card Ididuaaa
itazannsaldld anduidenddsilanaiiodou Password (unsdifideanisifiuaaiy
Uaanssliiuszun) wdndonmdsiid iossanleunalinsstunislidau quiaiuldd
https://www.raspberrypi.org/documentation/configuration/raspi-config.md

| Raspberry Pi Software Configuration Tool (raspi-config) F

Setup Options

1 Expand Filesystem Ensures that all of the SD card storage is available to the 0S

2 Change User Password Change password for the default user (pi)
3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop environment, Scratch, or the command-line
4 Interpationalisation Options Set up language and regional settings to match your location

5 Enable Camera Enable this Pi to work with the Raspberry Pi Camera
6 Add to Rastrack Add this Pi to the online Raspberry Pi Map (Rastrack)
7 Overclock Configure overclocking for your Pi
8 Advanced Options Configure advanced settings
9 About raspi-config Information about this configuration tool
<Select> <Finish=>

JUN 2.7 mihaeveuasestloUSuuAsAlviiu Raspberry Pi fiflagluianie Raspbian

dlousuussrnadaudsliden <Finish> wazszuuasauliidunisyieu Raspberry
Pi Indlliineunnas Tunsdifissuuli restart 1odlildiFds sudo reboot Tuvauedi Raspberry
Pi & Buduszuulual SSH Afddldauazngnainnindeuse Ualusunsaly uazide
Tl Fraszminstlasdiliannsa Login Tuslldstuiiilosanmsisudussuulmives Raspberry
Pi 9ziiraa1Uszanal 1-2 Ui

&390l Raspberry Pi 3ususzuulnuazifonsofunenfinmesliuds dosinig
SwianszuuUfuAn1sliiy Raspberry Pi neufiagldanuais \eandgymitensanintuli
tioeiian


https://www.raspberrypi.org/documentation/configuration/raspi-config.md
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[

N1SWWoNsie Raspberry Pi iU Internet AunauA199a3l:

Junoudl 1: finouRmeslufl Network and Sharing Center W& LU Change adapter

settings

TJURau? 2 : dan Network connection 9198401153911 Network bridge Inenadu Ctrl A

Liuaziden Ethernet wag Wi-Fi fiMaatiousie Internet o

[ '
[ =)

JURBUN 3 : AANYIWAILEBN Bridge Connections

JunaU 4 : 79A1 IP Address Trigonndesiu IP Address 984 Raspberry Pi 91ntu restart

ADUNILADS

Fumoudt 5: 13 PUTTY waz SSHlU# Raspberry Pi udmagounisideuse Interet Tne
anvazldrnds ping www.google.com —¢ 3 91 Raspberry Pi @315 Resolve domain name
Ty IP Address Tduaziin1s¥u-ds ves Packages uansinvaizll Raspberry Pi @11158
Fousoiu Internet Teud TumounasldiRaspberry Pi idousaiu Internet futumoud]
@Ay n31eMn Raspberry Pi lidanunsaideude Interet azvinlilianuisaniiilvan
TWsunsufisnlusingg Wi Raspberry Pi n1aidondunenniesinnisvn Network bridge
Aoideusia Raspberry Pi fu Router A3 Waaaunum IP Address ¥83 Raspberry Pi 1iie
SSH W3l USB Wi-Fi wie 3g donsle (m1514 3¢ dongle fifuneu uazsoazidunnisaa
Tuunil 3)

JURBUT 6 : 1o Raspberry. Pi 1wausia Internet loliay n1senwanszuuufumvilalaeldads

sudo apt-get update && sudo-apt-get upgrade 599UE59

[

TuRaull 7 : restart Tunouilanvazldinaimeanaisiuegiuninuiiivesdesdyy o
Internet waz version ¥83szUVUfURNIAMEdldey Fanilu version infnaasiidui
Aosnulnanieaznin version Milvinan MeihidunisvinliszuudjuRnsnlddanuados

WINVER [enanALITaRANAINFNeY N19139zdmalTsEUUTIURANATR
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2.3 219 Python

Python Wudevesmureuiinmesiinmurtuulneus Guido van Rossum gadu
Open-source [alomalildns siuvsdinrudangudenislisy nwidianududoutios
faudifudolwifvihanudnlalaldenn vlrlasuanudenandnwaunTusunsunazinngly
ueg1eni1aw1s Tulasseuilddinie Python unldlunisiaunlusunsudundndae
anaaesUsEnis Usznisiinisdefiannuiangugs sauviedianunsaufuusaiiafisle
TWsunsuflamumanuanetuldlusunan wazsesiunisldauiu Application duldogns
agmn wazUsznsiiaesie dyavedlusunsuigdulsiamunliud (Library) sgramannnany
drelilsendanarlunisiau sgausathuimunelinuaudens

2.4 nsidenldiduwas

NALULIYOIEYILAENT1913E AT, ausThil Tud drindynalulagnisinuns
anvmelulagnisidndniuinedumalulaggsunsinidelulasainisinlasy lalvideyadin
maasaivTavedlitueg funaietiads Tnsiawizdaandoniifinaneln gumgli Amnudy
AnuFian uazanutuuas sihlvingusitanniedesieldueaiiuimnefiazdenldidues

Y

yinene ielnlaundedoyaiinguuewliiuatgyseans

o

&

< S o a < 5% =1
2.4.1 bYULYDIINYUUNNULASLYULTDIINAINN YU

gaungifodnluniisluaiiugiu Asuguwesiliingumgifdiliidenldieezuin

WANI1@IUNIN TaRteRnUdtnaanseenu L TuwuLBUIaen we Raspberry Pilaifl ADC

(% s

(Analog to Digital Convertor) fatititeldunasaraindadenliianviduwesnlilvnaans
Juidnea wazduwesinauiudnagndnuiniugiunisinaungll wazAiauduiin
< Y v ¢ . .. = < & o a [ v & a
28nU13zJuAUTUFUINS (Relative Humidity) Buduiwesaingiinlanisgungiivas
-&J £ LY 1% ¥V U a Y ad L% 1 £y .«.:4' Y .
ANugudTInslinTeuiu Iveffe Ussndavesdnyanuildiv Raspberry Pi

lasauiliidenldidugesiinaunglinasaiuuduinsiu SHT15 (Sensirion)

(% v 6

v A Yo A ! g sl PR, a & v [y ! 1
wdsnfilalifduindeniliduresiinliieamngiuazanududuivsimeiunateiu wy
Wuasgu DHT11 waziduiwesiu DHT22 Wudu TudisusniSuimunaiesfollald
< 1 v A v ' o a ' )
Fulwosgu DHT11 wudhdayadililimnuulsusivediann uazivulinnainegusenss 39
leusululdiguesilnifo@uwessu DHT22 naildluiinfianels Safesninaanda

DHT11 fsazisnarasuazdadinisvirnuiianainey eladnwideyaiistiudanuiy

= &

Fuwesiu SHT1x Jadugpvesduwesifetiold (Reliability) vineuusiugn msldndsau

'
o

a1 Feleidenduigesqu SHTL5 udujuilvesiGuainuianaindiniisudu 910013
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nagouNUILduesiu SHT15 Tagampifdoutnausiugy lnsaeuifisuaninesluiines
naildienlndidseiu Tudiureseudumefauilififaouiouiilduinssiu wiende
nnmyialuviesiianiesivene lnsdunnanuasullasiisidumeseiurieenin
¢ deaonndestuanudunisiithineluresiilainiosusverniarsdinudus nsdd
fldnusiosnisnanisiaiifinuuiudige annsnidenlfiduwesniluiusesnuanting
wadale

msldauduisediu SHTL5 i Python aifinanuazmnsegiimun 1losa1nd
Library fistaunduunlasld Python uazdsusiasd Library veaduieassu SHT15 aguans
191 48U C, C++, Node.js 1Hudu LwiLﬁamwmial,ﬁaaﬁuaﬂﬂil,tmmr{{ﬁmuﬁawmmuﬁaﬂﬁ
ssuulnesdldlunwiientu Woswnld Python Wundnlunsiwaun Tnefiduneussd

Fumaudl 1: fnsse Python way Library d19e 58y Tneldmda sudo apt-get install
python-dev python-rpi.gpio python-pip L‘fﬁlum'ﬁaﬂ@?ﬂmﬁwm Python 14U Raspberry Pi
Tne mdsilfinshndsaegredeiuie python-dev Lﬁusqmﬁwmﬁugm, python-rpi.gpio
Bugawaundild Python anunsaudnde GPIO I# uag python-pip LHusadaglunishings
Module #1349 U84 Python

YuRaui 2 : A1dUlvan Library Toudulsoiu SHT15 lagldmas

weget https://pypi.python.org/packages/source/r/rpiSht 1x/rpiSht1x-1.2.tar.gz
Funoudl 3 : arllnamasanda Unzip tneldmas sudo tar xovf rpishtix-1.2.tar.gz

Tunouh 4 : fiars Library Taaldads cd rpishtix-1.2 sudo python setup.py install
anuaililunisaniulvan Libran aenduigoiiu SHT15 990 Internet wafnAvaIuy
Raspberry Pi wiioliduigesiu SHT15 Tdeuld wanladl Library fiosad197uniiesain

[
a =

n13AnwIN15M9Iuan Datasheet vesgnanduweasviinil Tawnliau Library Tuuiios

o

(mnliifleglstinnann) wadwsalanldlaunne1aein Library AfWRWINILEY

[
U

Funeul 5 : nageuuLesi3NINN1S JaA3es Raspberry Pi tngldA1da sudo shutdown
“h now n15M4@1de shutdown sududesldandves root 3edeed sudo Wit —h fie
system halt fiauanindesnisUaaseaiiousuunsezlsunsedne wazn1sld shutdown fas
ventaua1fazliiin iesangiaurdosnislaiaios o aoud3eld now faiinns
shutdown sananiitnesyesnalssuna wildsdeani fufumssednindouiinzaonane
Power

1568 (Wiring) LuLwes§u SHT15 1Ay Raspberry Pi 1dulufssuil 2.8 Tagsiow
VCC 909 tiumadsu SHT15 iWhdufiufinisves Raspberry Pi Aoussdu 3.3 V 41 DATA g
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Watufiudl 11 91 SCK sodfufiudl 7 wazen GND sedfufiufl 6 Jenisseideruse
VCC Winfufiu 2 Foused 5 v fastuenavinliiduiediu sHT15 Hemeld uarlinisee
vonmilelUanfiuugdmseiinasonisldeuuazonasiliduauluduneudoulusunsule
wniinelasandn Tﬁm'sa}@mmL%&JU%’asJﬁﬂﬂ%"’inauﬁ%L% Raspberry Pi

Pi Model B/B+

e , v
£ 00
SDA1 12C
GPIO3 o ( 6 >
scL112C¢
o Poll oo
- UARTO_TXD
Ground @ GPIO15
UARTO_RXD
GPIO17 m ~ p1013
-w
GPI027 @ @ Ground
GPI022 @ @ GPI1023
3vs @ GPI1024
Power I
GPI010 @ @ Ground
SPI0_MOSI
GPIOY @ @ GPI025
SPI0_MISO
GPIO11 @ @ GPI08
SPI0_SCLK SPI0_CEO_N
Ground @ @ GPIO7
SPI0_CE1N
1D_SD I_sc
ncroesreon | .27 JL28 it
GPIOS @ Ground
GPI0G @@ GPI012
GPIO13 @ @ Ground
GPIO19 @ GPI016
GPI026 @ GPI020
Ground @ GPI021
Pi Model B+

5U#l 2.8 m3Bousioifuiwesiu SHT15 AU Raspberry Pi

TURoUT 6 : d191n7UA Raspberry Pi JunuaInaaaunsyauvedugesinegluanimn
Malavselil Ino@eulusunsuiiedeansiuiduaes ienuauazuaninasanuilnely
Python
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o '
(% )

Jupaui 7 : 19A1& sudo nano sht.py A1d9 nano G8un15ld Editor ieasrauwazuily
Toyalulng sht.py mndld sht.py ogudd MERTnUayaluawanINaRA AN TORALY

£%
v a

Toyalaanlndiy nasanilaztuduniingedneg Iideu Code Ads fail

#!/usr/bin/python
from sht1x.Shtlx import Shtlx as SHT1x

dataPin = 11
clkPin = 7

shtlx = SHT1x(dataPin, clkPin, SHT1x.GPIO_ BOARD)

temperature = shtix.read temperature C()

humidity = shtix.read humidity()

print("Temperature: {} Humidity: {} ".format(temperature, humidity))

JuRaUN 8 : nm Ctrl+O NAgUSA t7ia save LWa 11n Editor a1u318 09015608 ulna il

P30kl NA Y wane Enter wadna Ctrl+X ARguasatiiananann Editor

TunaUN 9 : nadau Code My lagluAds sudo python sht.py 81mn Code laiiawana
N30 uLgesinauUnff aguanInadns aonuIeil Temperatures: 31.64 Humidity:
64.0691420645 IdanainfmiaInaanshesaeniidennassiuauiuase wazassldmds
09 WedunnAuaiesninveudumesinefidaavnlaagheseonunlndifeiu mnuaans
A v & a & s o Y aa Y] a 9] v
Aleduluaunain uansif e ivianulsund- tasnsounazldnunan

2.4.2 \FULBDIINANULTULES

(% (%
(Y

Anutuuandudadenidandrdiinansenusonisiasuyiivlnvesln fatudiuiida
I % o v A 2 o e v v v v A A Ao | |
Judeyadidginisasiiuduiinlindous dudeyavinduiinansenuseln
P a4 = | = a 2
ALLTULAS TUNTTUNeRakaslurUIe999 Lux 390811999 Lux NAB kad 1 Lumen
anNTENUTUNUN 1 AN919UHT UINHILAVAIULTULAITAIUINNUAUSIUTUILEINUIN
seaulagUszannvesnuduladluvilg Lux gauandlunisnd 2.2
nsidenlddulrasmiedfunisianasd 1 ludaafiansae8 190 aIU NanN15aIUAIY
WULARANIINNITARAINNNTENUAITAIIULEMANTU free electron kagiAUSUIUNT WA
AAATUINN free electron ialUuA1L AL TUAMUITULAY BLAAIITVINLAIANNTENUNINADE
\fin free electron LwormuKUULUIHUASY Fadosdonldidugesnlauinsgiuriun1ssuses

Y

figatudiingedield dulugiauidudenldiduivesqu TSL2561 Falu light to digital
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< 11 [ 1 Y v W v U e v < ..
eI UENANAE INAUEIDBNNILAIRIT UL ADC Tumiil output eenulu digital
lvidzaanse Raspberry Pi usgneunn

gl 2.2 fhegaanudunasniegluenansluanuiisngg
(szljagaﬁ]’m http://www.engineeringtoolbox.com/light-level-rooms-d 708.html)

- INumination
Activity {lux, lumen/mZ)
Public areas with dark surroundings 20-50
Simple orientation for short visits 50 -100
Working areas where visual tasks are only occasionally performed 100 - 150
Warehouses, Homes, Theaters, Archives 150
Easy Office Work, Classes 250
MNormal Office Work, PC Work, Study Llibrar'_.-'. Groceries, Show Rooms, 500
Laboratories
Supermarkets, Mechanical Workshops, Office Landscapes 750
Normal Drawing Work, Detailed Mechanical Workshops, Operation Theatres 1,000
Detailed Drawing Work, Very Detailed Mechanical Warks 1500 - 2000
Performance of visual tasks of low contrast and very small size for prolonged
periods of time i " ’ 2000 - 5000
Perfarmance of very prolonged and exacting visual tasks 5000 - 10000
Performance of very special visual tasks of extremely low contrast and small size 10000 - 20000

dusunisldauiduleasgu TSL2561 agfinsionu 12C Bus interface (81131 I-
squared-C) @1 Raspberry Pi fiil Interface i2c n¥aul#ldsny Fedosings Tool 1fu
Raspberry Pi nou Tngldiéds sudo apt-get install python-smbus i2c-tools Li"aaméfﬂm%ﬁ]
udaasernliiy Raspberry Pi rewuflagldauls tneldands sudo raspi-config

fivthasiaiesilomsnsdn @onsihdadl 8 AUl 2.7 Advance Options u&uden

W19 12C AANL00U7

“Would you like the ARM [2C interface to be enabled?”
TWnou <Yes> antuasiisnvtheentanudy

Would you like the 12C kernel module to be loaded by default?
Tnou <Yes> Wi uddn Raspberry Pi Tagldifds sudo shutdown —h now

Tusgnineiilaiaies Raspberry Pi lWideifulas$su TSL2561 1iniu Raspberry Pi
AgUT 2.9 Aeudl Module el 5 Auudarldifios 4 Auwihduldgradmuddneslu
Module &3 nsaiasalidniades Raspberry Pi wdaaodldf1ds sudo i2cdetect -y 18u
msnagousidugeiuay i2c Iwhanuundfvield Sedmndeasgndesiay i2c vhau
Isundazuananasenunludnuazisguil 2.10
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= B
cmoz RV
GPio3 Ground
GPlO4 GPIVO1>41 2 _‘
Ground GPhIO175 it

GPIO17 GPIO18

GPl1027

GPl1022 GP1023

024

3v3

GPlO10 Ground
PIO_M

GPI109 GPl1025
GPIO11 GPlO8
Ground | GPI07

ID,SI? 27 28 ID_sc

GPIOS Ground
cpios | ( " )| crio12
cpio13 | (- Ground
cpiots | (° 36) | criots

cprioz6 | (37

Ground @ (10} ]| crioz21
ot

Pi Model B+

\ | crio20

U7l 2.9 msideuseldumesiu TSL2561 U Raspberry Pi

pi@raspberrypi

€] 1

pi@raspberrypi

JUT 2.10 wan1snagauiieanunsaviinsileuseseninauduesiu TSL2561 fu Raspberry
Pi pi1w i2c 9819UNA Inedanadisnuia 39 Fulu Bus address veuiulgosqu TSL2561

\HosRnduwesiu TSL2561 Hu library M@awiuuniie Arduino setuiielinldiu
Raspberry Pi 1939 83uuas Code 910 library Mlsunie C++ 1y Python lagune
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schwabbbel 910 forums.adafruit.com lgvinisuias code wialildeusuiu Raspberry
Pi anntuvinnisadralild testluxpy Tunn Tngldede sudo nano testlux.py wazfinaan
Code 91nu18 schwabbbel asld muﬁaguj‘ﬁ https://forums.adafruit.com/viewtopic.php?f
=8&t=349228&start=75#p222877

2.5 gﬂu?’l’aga (Database)

a Y

Tunsdnnsteyaifiusmnannn snegldnsslunsianuty excel udu 10y
TWsunsutslumsiinszinadeya uaglunisfiaglfundsdonaiiinsdnszifounisly
g1utoya (Database DB) Wiludaglunisiiuteyalriinmudusedeuiadiundunum
Taoifiudeyalilusunuuvesmsng (Table) ansadiisteyaameidesnisldogiesngs
waziinnsidsiaiieundesdeyaddyle

SQL (Structured Query Language) Ao wnasufiamasussiavmileiildlunudanis
TPUUTIUURYaLTadNTuS (Relational database management system) Fafeudfyeea
wnlussuudoyanoufiames MySQL Aide SOL wuunilsiifinasTiusn1suuu Open source
THlawslifald91e [Hufidonesaunsvatsdwsunugudeyaruianas warlulassnud
18t MysQL anldsndlumsifiudoyaatiugaudoge nisld MysaL vldlasfnsuedosdio

W liiu Raspberry Pi Tngldenda
sudo apt-get install mysgl-server mysgl-client python-mysgldb

Hi99In159s Server uag Client iafivzinudeyauazlddoyaidnly wagyinau
33U Python AsdaafnndgatnIodilaiaiu python-mysqldb Ade Faluseninanisiacs
MySQL azdlninaetunnlesa Password @1%50 root nasanfndaasaadne User Aflans

dhtlsgiudeya wazaingudeya wazmsndmsunudeya nesuan

mysqgl —u root —p

Enter password:

mysql> CREATE DATABASE farmdata
mysql> USE farmdata

' '
|

Tardaieitnle MySQL Tu User root wagld Password suiiaslilutunaunisfnfsneau

(% (%
o

v ° Y v ad v q v PN v & 1 I3
wiiil 9ntuihnsadegiudeyaiidodn farmdata wasidildnuiigiudeyaiu aeluiduns

muun User Wldiugrudeyanaiatulu ngldeds

mysql> CREATE USER 'mydb'@'localhost’ IDENTIFIED BY 'password;
mysql> GRANT ALL PRIVILEGES ON farmdata.* TO 'mydb'@'localhost’;


https://forums.adafruit.com/viewtopic.php?f%20=8&t=34922
https://forums.adafruit.com/viewtopic.php?f%20=8&t=34922
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Tutumeuiifiunisadns User §o mydb fldausugiudeya farmdata taeld Password A
password Bvanunsnuiuiasuldaunrmdeanis anduimuadninaidifes mydb
Tngldndslévianan Wy ansnsadfindeya wile a¥amee vioaudoya tneldmdn
ussinfidesarndiuuy Wy nduagyhnmsaemaadoldifudeya Tngldmds

mysql> CREATE TABLE ‘sutsite'(
-> 'id" int NOT NULL AUTO_INCREMENT,
-> 'DATE" char(10),
-> ‘TIME" char(8),
-> ‘Temperature' decimal(5,2),
-> "Humidity" decimal(5,2),
-> “illuminance’ decimal(7,2),
PRIMARY KEY ('id")
-> )ENGINE = InnoDB
-> AUTO INCREMENT = 1 DEFAULT
-> CHARSET = utfg;

\Y

ne1uvULTuN15a31991519%e sutsite Qun1sasramisreauaiuvulidaung
“sutsite” 33« vJuauardnasziu <7 laed <7 lddaglundufiud desna Alt+96 9

Aduesaielildundsdnuseiinesnis) Winudeyalaell Column gae 6 wuulaed id 1Hudes

<] o

miudduvesdeyavinlinisidnfstoyauluegsiuszansain DATE uaz TIME ldiAu
Junkazaan IﬂsjLﬁUTu'gULLuumanﬁaé’ﬂmﬁmum 10 A2 lay 8 1 MINAMU Temperature,
Humidity, waz IWuminance AT Tauaamngd Busuduims wazauduwasiunizy

[ o a Aa a o 1 . A o 4
Lux Inginulugduvuvesardnnuaseninafeuassiumis decimal(5,2) Aonsiinualv
Fuusduarduineedl 5 digit wasll neflsuaeasiuris Isdesdinsmvusvuinvesdoya
WaAnuUsendaiunlunises sz ldiiavuinvesdoya MysQL azldansuduliies
Faaudesiudilaglidnlu wily id i linsvieidoyadiuauilagniiuienld eneeed

Hunanedudeyaiulied duluislinsivuavuavesdeyaliiv id wavmslideyaiv

[ '
v aa v v

Iluussiinlminneswmideyaitiunlagly AUTO_INCREMENT liliutiudeyaazgnideuriu

Y
= ¥

Toyaifuuasliaunsatuiinteyala
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2.6 FsmsUuiindeyauaznsdrsesdoya

delussquimanglutunsnite mafuuassufindeyafifinademsiaiyiulnvasla
Tneluvnrdiiauaning Tamgamad enududusing wagauduuadliud faufasds
liamsatadianuianld Wesandosidanisfusulssnnanazing fainisad
duwesiflifannudastunldouesioddinalunmstaunduegiann shlfdeniiay
Autuiindiesauiulsaiuindudnddglunssuduiameiesdiefuwuy

mé’ﬂmsﬁwmumaqm%aﬁﬁaﬂﬁﬁi’mm%’agaamL%ul,szia%ﬁu’aamsuﬁmﬁL%amaaguiﬁ'u
Raspberry Pi 91ntuagtufindoyaienuldatlugiudeyas lnsasiivioyanng duuni
wwuseiies ielvidayailéfienudeideudlainndisnniiuly vedmaldnandundd
foyaiildarlideiiior wasvnldnaitesninagfunmsduliesiuiiilfifuioya fay

& o = v a A A
ﬂqiLﬂU‘UUWﬂﬂajﬂaV‘]ﬂﬂ AUUNIWUUY NI EN

2.6.1 nsduindaya

A Y N Y A ° ) ' | Ay vy I3 s o v av v

dieldimatiatraduisuuiyildduisaguailianiduwesuaziideyailaag
gutoya ¥39gld Python 1lumdrednanasteyantalinnutuiinliluguteya Inesuain
nmsaslndiienadeu wasilou Code tiaidausonu MySQL fail

import MySQLdb as mdb

con = mdb.connect(localhost!, 'mydb’, 'password', 'farmdata’),

n1sazly MySQL Tu Python/ag@es Import module: tlaunnaulagly import MySQLdb u#
a U 1 % al (= Y < o A 1 v
Wwelvdigdanisimunazisendu mdb unu tazlvaiuds con iluddeusegiudeya

ndunstuinteyaasgiudeyadzly Code nnuil

import MySQLdb as mdb

con = mdb.connect('localhost', 'mydb’, 'password’, 'farmdata’),
cur = con.cursor()

cur.execute("INSERT INTO sutsite(DATE, TIME, Temperature, Humidity,
illuminance) VALUES(25/2/2014, 10:50:31, 26.53, 67.23, 423)")

con.autocommit(True)

con.close()
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3910 Code sruvulunistoudeyaidrdgiudeyalasld pointer 1o cur wazld

Toyaadlunsaq Tun1sne sutsite 3ndududuindeanislddnacluasey laeld

con.autocommit(True) wialigrudeyasousudaya LagNnATINAIIINTESINUNITTINAIY

Y 9
=

Auguteya Agdesenidnnisieunaiugiuteyaniuivedesiuderanainfia1aagyinlv
RHGIEEH

2.6.2 msd1sesdaya Online

[esangrudeyaverflu SD card Faiiu local database Snszuuiinuianatn
Antunaglannsavhauldedsund Sadedddnenfinmesildszuuufifinisuuy Unix-like
Wieridslnddoyanielu SD card 1losa1nszuvyFiAn1s Windows lianunsaidnfeszuy
nduuy exta Tédsagiimnugeennlunsfiudeya dufunisdrseadeyariu Intemet o
madensenulaendeveteya

Tulassuiideniiorldu3nisves Goosle Spreadsheets Fudiuuinisienans Online
89119 Google Tarulanslaidianldane lnsudnnisAendaaineuAianidugesuagiiu
foyaasgruteyauds doyaazgn Upload LUl Spreadsheets famsifensiaiu Google

Spreadsheets @iwa%lﬁaﬂlﬁﬁ https://espread.readthedocs.org/en/latest/oauth2.html

2.6.3 unaUNTINUYBALATaaULIndayadnwndauTulsusauaealn

¥ o
Sa A 1%

TUNBUNTTIULDITEULVBNATO MBI TB LMW1 Python Wulusnugun 2.11

a

SuNNNTTUA TuALaEIAN, PINULB AT N ILAEATAIUTUFUIME MudEAIAITY

was Wweuselungrudeyauagindeyamaiidunnasly gavie@eudsluds Google
Spreadsheets uazdnlvandayatuluillonsunndunouud il sleep WWuianduudineud
wiwhnulndleguguluisesy


https://gspread.readthedocs.org/en/latest/oauth2.html
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2.11 wnunmdunaunvinnuresaseietuiinteyaan miinseslulsuseudesdn
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uni 3

wiadan1suanuatayacudunasiie

nuniiwaildesuisiianisliunvesdeyauaznisiiutuiindeyaasgiudoya vilidiaes
WA snnteyau AT einuisenistd  uivindeyatiuegly  Raspberry  Pi o wag
Raspberry Pi aglulsefoudedln  Asiunisivgldundsdeyavsdoniumslunlsaseuinli
= | . ° Y o & o g v Y o v
\deian usingiz Raspberry Pi@ansaviwmihiilu Web server ilvianunsadnfsdoyaann

I a ] Yy a0 w A P a S ]
szerlnaruBumesidala  NddylunddufeansanTiaaeulain  gaumgiiaantuduwinle
lnedayavzgnisenaingiudeyathuwanamaluguiuurensv inlvagaindon1sgnInsiuees
Toyaluusaziu wenwileanil Raspberry Pi §aanunsasie Web cam. H1unng USB tivegam

va4ln wardvanunsaiFengnmlanunsiesnas

3.1 Web Server

Web server Asuimsymsdnudeyasintansildnisidiensionu HTTP vilsgunsaignang
Adousatuannsadhdaiemniglu Website uazisild Raspberry Pi i Web sever uitelsk
’qﬂﬂiaﬁummaaLéﬁwﬁﬁagamumq Web browser W0gld Apache 3y Open-source web
server THaulsmslaisialddaouartiagtiuldiamunaidu Apache2 udh Aeudiazldau Apache2
I¥asdosmasausunsuliiu “Raspberry Pi Aou wazlisgdeansldnuauglliu PHP
Hosmnnisdnfagudoyaiiioldaiinazsedd, PHP Ussiana fadulsioafakeynimun PHP

Tldulesauiu Apache2 uaz MysaL Tneiimdslunsinsasail
sudo apt-get install apache2 php5 libapache2-mod-php5 php5-mysal

defakuatoudiliaomaaounisviinures  Server  lagludosneufiuneiflegluedode
Wiy Raspberry Pi 1ilUa Web browser wazld IP Address 983 Raspberry Pi Feluiidne
192.168.2.222 £ Apache2 gﬂamﬁgﬂmauyizﬁLLazMﬁﬁﬁaﬁ@wmmziiﬁ‘mﬁﬁ Webpage 4%
eterudal

It works!

This is the default web page for this server.

The web server software is running but no content has been added, yet.
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wnlulunuiiuansinnis Apache2 uay Raspberry Pi vihaulaednesund wagduneunslufons
ponLUUdLLaAa NURLgUY Web Application User Interface

3.2 Webpage Designs

nseenuuuntaeiiAnAefugld (User Interface Ul) siums Web browser iloaan
avmnuazTnduosnn  Web  browser fulusunsufiuguiifioglunngunsaififonsie
Suwedivld Wumoufinmes, Smart Phone, Tablet tusiu ynalagfldaulaisndudosing
TUsunsuduy wWimdy WowddduAannsaguinivldias uenanmgsanishunwazaan
wd1 MWL Application Tusnldaviitamiludeswes Platform wWu TUsunsufiwaunanite
Android 19agldnusauiu i0s lild udu fafuiesndymileenluiadenimunlildsutu
Igismuanngunsal

Tun1sWaun Webpage azldn1svinsauaesauniwisiuiuae HTML (HyperText Markup
Language), PHP (Hypertext Preprocessdr), wae Javascript @awsaznanwfsintifiunneiafiy
oonly aeld HTML Huvdnlumsiansa PHP axlfideusetugudeyaiiiedwiodoyaliiiu
Javascript tilouanaaluguuuvvesnsmdngld Module 91013 Google Chart FeBaveuuaz
Usuusialenainvany

wihiindnuesdiuiisdunisdey Code telfuanmantiniu waznisld Editor Tu
Raspberry Pi 9193z liazaninifietaindes fanaigegns msidenfiveianiuy Editor luades
Aaufinneslagldlusunsy Notepad++ Fadu Freeware 19l6nE uazd Ul iusuusislénainvane
Juesesdlefitnimwfienits Code feudenld . ganilluanléd  https:/notepad-plus-
plus.org/download

dlewdau Code Tumaufiimasnismaaeuasdosinasn Code 7ilauat Raspberry Pi Lite
aaranImRdenldiusunsy WinsCP Fataelvdndsssuulndnnelu Raspberry Pi lésinidy
ynafsiifesnsidou Code upgdosnsmadeuuy Raspberry Pi iiissueloulndiidioanianiu
Tsunsy WinscP  Iiviufiluvhueadenfufianansadnaenivdann Raspberry Pi ausded
Aeufinnesle Tsunsu WinsSCP amiiivanléil http://winscp.net/eng/download.php


https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
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3.2.1 mMsvausaniugudaya

\Wesndeyavesegnglugiudeyn wavdesmsiiveyaunlduanna  fatudees
Weousaruguleyawiveisendayanagnislusenyn awnsald PHP Weuseriugiuteya tassil

<?php

Smysqli = mysqli_connect('localhost', 'mydb’, 'password', farmdata’);

if (mysqli_connect_ermo()) {

echo "Failed to connect to MySQL:".mysqgli_connect_error();

7>

M3UsERIaNamas PHP aesissagniely <2php c.... 7> sUkuUvRINM S geNsalUguteys
999 PHP avpdneriuves Python usidnst PHP Midsazreudadudeundt Python egidnties
WagNg12IuslY Python uaiuduiindedasuuuumdsdeliuuuien uwiisnag PHP mauldfiu

Aludatumidedalsusuunvanvaiewardudeu 845198l Dropdown list vasiuilively

] '
= £ =)

Aldudoniunaggteya wWeldeniuna 9zl PHP Hontoyavediutiug Jusnuaning wagmin

Y Y

Aldnusieanisgdeyalutuduiamsailaiuieaiu Ui 3.1 iludiedis Code Aldlunisvi

Y Y

Dropdown list 9nniuitlugaudeya
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<form method="PO5T" action="#">

<font size="4.5" color="black":Please select a date
<select name="dgt">

<?php
$sqll = mysqli_query($mysqli, 'SE
$sgqlll = mysqli_query($mysqli, 'S
if (!%$sgll) {

LECT DISTINCT DATE FROM testl@el');

LECT DATE FROM test1®1 ORDER BY id DESC LIMIT 1');

. die("Error running $sql: " . mysgql error(});
h

while($roww = mysqli_fetch_assoc($sqlll)){

L il =[RS

¥

echo "<option value=\"%ddt\"> Select DATE </option>";
while($row = mysqli fetch_assec(%sqll)}) {

! $date=%row[ 'DATE'];

echo "<option value=\"$date\">

: $date

: </option>";

h

3
¢ fselects

<input type="submit" _walue="Display"»

</font>

</form:

JUN 3.1 MegrnsiBenteyaiunangiuteya weotwnldly Dropdown list

3.2.2 NSHENINANENSIN

dledlyléAonTuiiudl PHP Sundeyasenuuazld Google Chart lunsuansna
Tustuvuwesnsmilagld Javascript fimunlag Google Fafiiegsnisldaudagud 3.2 (n)
ﬁ’m%u%’auﬂaLﬂ?\iﬂ@ﬂ@iwamﬁaﬂlﬁﬁ https://google-developers.appspot.com/chart/interactiv
e/docs/gallery/linechart#examples wagilFiiae1ansmain Code ﬁqgﬂﬁ 3.2 (v)


https://google-developers.appspot.com/chart/interactive/
https://google-developers.appspot.com/chart/interactive/

<html>
<head=>

<script type="text/javascript® src="https://www.google.com/jsapl”></script=>
<script type="text/javascript”>

google.load( ‘visualization',

"1.1°, {packages: ['line’']});

google.setOnLoadCallback(drawChart);

function drawChart() {

28

var data = new google.visualization.DataTable();
data.addColumn( number”, "Day’);
data.addColumn( 'number', ‘Guardians of the Galaxy');
data.addColumn( ' number’, ‘The Avengers');
data.addColumn( 'number’, ‘Transformers: Age of Extinction'};
data.addRows([

[1, 37.8, 88.8, 41.8],

[2, 30.9, 69.5, 32.4],

[3, 25.4, 57, 25.7].

[4, 11.7, 18.8, 18.5],

[5, 11.9, 17.6, 18.4]

var options = {
chart: {
title: 'Box Office-Earnings in First «<Iwo Weeks of Opening’,
subtitle: 'in milliens of dollars (USD)"

h
width: 966,
height: 568
b
var chart = new google.charts.Line(document.getElementById( linechart_material’

chart.draw(data, options);
}

</script=
</head>
<body=>

<div 1d="linechart_material"=</div=
</body=
</html=

(n)
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Day

()

5U# 3.2 (n) $e8s Code 714 Google chart tag (v) aswiitldannmsld Code foens

3.2.3 nwuamwm’fagamw

Tuunnfifauiagiidonanuanden  wifliatusafudosadulfiasuonanniies
fiew Seudadimsnndouielfmunsg usldianmuinalnesey Taslildaugioanin
Tusndulnsnsnaty  sgvilinmananlunsiugnaeuasuanmaviuil - vhanlagld  PHP
Suanduiiesenld uineuntiudowinly Raspberry Pi ldeundesldiou Tnufinds fswebcam
fendaiall

sudo apt-get install fswebcam

waENAaeIae N NlaelANE

fswebcam image.jpg

Amignaneazeglulng imagejpg 1aunsalinnmiiiu WinSCP 1o lngagiidregninitla

INMTALAILUIUN 3.3
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2015-08-19 18:53(ICT)

JUN 3.3 ameiegenldaInmsaen Ky Raspberry Pi

swavidundfisiinveanisldiy fswebcam ;3}151’*1'71' https://www.raspberrypi.org
/documentation/usage/webcams
wdrnldundeddduds adld PHP drennlngadransuildaonnauan waaly PHP
Suarsuiiu idnognanisldnny Code dhudnsll

<?php
if (isset(S_POST['shoot))
{
exec('sudo /var/www/./shoot.sh");
header("Refresh:0");
}
>

AT button Mo shoot Lilenaly PHP aziuarsuitenesuuay refresh tialvinmln
U304
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3.3 nsUszananadeyanudunasinlaglduasniie

wosminidugunsallufuvuadnilfidensedygndumesidauulias  lag
deanminlaswnedyaalnsdwidede  Wewhdundalnsdwidedefiinsdalduins 36
deudilulusuesmiaudniludeulures USB interface vasmeufinmeifannsadousde
Fanasuneidaliudr slvazmnsenmsidnusaznsindannniinisldsumesidauuuniy
e

VPN system ({uszuuiivasudtlglunsdedeyasinuneiniin Tnsdsdoyalun
dumsflasatuaiioutugludiiogniglunfetisdumediin mnedetevililugdniedode
nilsruaternedumedidn n1s Forward port Wun1siserls router naut ledifoyadend
port 1 Ifdsdayatiu (forward) sialuillaluimorig

mﬂgﬂﬁ 3.4 Server # Public IP 1{u WAN IP iflefinnsi3enidn Server agnsiaaeuin
finsi3onduniinesale dvnnwesmiulsisenli Forward Port 1o7l3 Ay Forward foya lus
lofiuaznosnneluvenaies Server fignriusliisufinseulunisdnnislefiuasnesmiuog
91 Forward 128.199.106.191 Port 8080 i 192.168.0.234 Port 8080 énildfeyadssnil Server
fne Port 8080 AazdwmalUlii 192.168.0.234 Port 8080

VPN Tunnel L Gl

128.199.106.191

Server

192.168.0.234

Client Raspberry Pi

U 3.4 M91191UVB3 VPN system server
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3.3.1 NM1SANAILBSNISAUL Raspberry Pi

a 9 s ¢ R Y a a ¢ & v a v s s o
NNIBAFILBINTITINUU Raspberry Pi LW@I‘VI‘U?ﬂWi@‘ULmasLu@] Q%@@QLa@ﬂiﬂjLLasﬂqiﬂ‘W

ausa3035uUNsITulany Raspberry Pi flauandlunisned 3.1

A1597 3.1 wasnisansessunsldeulaiu Raspberry Pi

Brand

Series

Huawei

E1750 installation instructions

E173

E1820 Works on Raspbian with Sakis3G
E220 installation instructions

E353 HiLink Works on Raspbian

E160 (AT commands only)

E169, E620, EB00, (12d1:1001) - works on Raspbian
Wheezy, details here

E303 - works with Raspbian Wheezy 2015-02-16 out of

the box, will be recognized as network-adapter [ethX]

ZTE

ZTE MF190S

ZTE MF626

ZTE MF628 Tested with Sakis3g using --noprobegsm,
use usb_modeswitch to get ID 19d2:0031.

ZTE MF70 (Telstra 3G USB + Wi-FI) Tested.
Automatically appears as ethernet device. No
usb_modeswitch required. Use DHCP to acquire IP
address/DNS/Gateway etc. To configure modem, use
web browser and visit http://192.168.0.1/

ZTE Rocket MF591 - Tested with T-mobile network and
Model B+ running Raspbian with usb-modeswitch and
Sakis3G script.

Others

Franklin U600 from Sprint / VirginMobile
Digicom Internet Key 7.2 HSUPA MU372-L01 [4]



https://shkspr.mobi/blog/2012/07/3g-internet-on-raspberry-pi-success
http://raspberry-at-home.com/installing-3g-modem/
https://github.com/sk-vpohybe/stopa-monitor/wiki/3G-modem-Huawei-E169-E620-E800
http://www.digicom.it/digisit/prodotti.nsf/itprodottiidx/MU372L01
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lunsinAsesnIsananlaeUsEY Huawei U E353 Ui Raspberry Pi lngld@unisnves
\ATRYENTUNDY HVURBUFI ALl

[ '
[ I

TUAOUN 1 : 1@HULOIN5ALYN usb ports V9 Raspberry Pi

Fupoudl 2 14/ susb ilensadeugunsnifideusaiu usb ports an1ug Bus 001 Device
005: ID 12d1:1506 Huawei Technologies Co., Ltd. E353 LTE/UMTS/GSM
Modem/Networkcard wangituasnisnazgnasianuiniusisnfanlng Raspbian a9y
A1sAns usb modeswitch T Raspberry Pi iitovhlsiuosniinanunsaiiousiofu Raspberry
Pl Fauandlugud 3.5

P 192.168.2.222 - PuTTY - o lEN

#lsusb
Bus 881 Device @82: ID 8424:9512 Standard Microsystems Corp.
Bus @81 Device @81: ID 1d6b:@882 Linux Foundation 2.8 root hub

Bus 801 Device @©3: ID @424:ecB® Standard Microsystems Corp.
Bus ©81 Device @©5: ID 12d1:1506 Huawei Technologies Co.,Ltd.E353 LTE/UMTS/GSM
Modem/Networkcard

Y

JUN 3.5 AliannAds Lsusb asvenaniuzasinaunsaiileusiaiu USB ports Aoun1sanms

usb modeswitch

Funeudl 3 : finds usb modeswitch Tiu Raspberry Pi #wazvhliuosnisaanunsaidousold
meldTe tyUs Tngldeda i

sudo apt-get install usk, modeswitch
Sunouil 4 : Reboot Raspberry Pi
fumoud 5 : 1A Lsusb ilensanaeugunsaifidensiodu USB ports 8nass drantug Bus
001 Device 004: ID 12d1:14fe Huawei Technologies Co., Ltd. E353 LTE/UMTS/GSM

Modem/Networkcard kand31ua3n130QNFAARY usb modeswitch S8UTeELET Raspberry Pi
=~ W s s v & Y} a

anansaieNseiukesNIsala IsuanaNavilouiuzun 3.5

JUROUN 6 : IN15ARFlUTLATH Sakis3g anulnanlnalagldrds
Ads sudo weet http://raspberry-at-home.com/files/sakis3g.tar.gz

TUAOUN 7 : @579 Folder modem3g @143y sakis3g fgA1ds

sudo mkdir /usr/bin/modem3g
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v
o

dupeuh 8 : Anaanindninfivanunludelnddeyanaselifaands

sudo cp sakis3g.tar.gz /usr/bin/modem3g

fupoud 9 - sndnmsTudaldtoya cd /usr/bin/modem3g Fend
sudo tar -zxvf sakis3g.tar.gz

Sunoul 10 : fuunavsveslwglannsasiunsideeds
sudo chmod +x sakis3g

Tumeudl 11 : asaliddmsusiadn APN 20971 /etc/sakis3g.conf THiFds sudo vi
/etc/sakis3g.conf gil‘ﬁ 3.6

& pi@raspberrypi: ~ - ol
GNU nano 2.2.6 File: /etc/sakis3g.conf

APN"true™
APN USER="true"
APN_PASS="true”

[ Read 8 lines ]

JUN 3.6 mMsaallddansuaaen APN dwsuginiinvesaseviengyiey

nasanuAla/etc/sakis3g.conf L@salssusesuaiainiunm Ctrl+O (Tudin) way Ctri+X

(29nNTUUATY) UeITYUN Raspberry Pi seda sudo reboot

o '
[ )

JUABUN 12 : wnllng /etc/network/interfaces mug‘dﬁ 3.7
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P pi@raspberrypi: ~
GNU nano 2.2.6 File:

/etc/network/interfaces

allow-hotplug ppp®
iface ppp® inet dhcp

auto pppe

iface ppp® inet static
address 192.168.1.101
networ 192.168.6.8
netmask 255.255.255.8

broadcast 192.168.8@.255
gateway 192.168.8.1

'gﬂﬁ 3.7 mswnbulua Zetc/network/interfaces
1899 ING /etc/network/interfaces Lasatsausaunalanntuna Ctrl+O Uudin)

wag Ctrl+X (@09 nlusunsy) Syn Raspberry Pi 9nAss

TJunaudl 13 : 19AAs ifconfig —a M319a0UBN5BUMEIINTVRUATBYILAIFUN 3.8

o pi@raspberrypi: = - o IENE

#ifconfig -a
Link encap:Ethernet HWaddr b8:27:eb:84:64:df
inet addr:172,29.12.284 Bcast:172.29.12.255 Mask:255.255.255.8
UF BROADCAST RUNNING MULTICAST MTU:1588 Metric:1

$:1191 errors:® dropped:® overruns:® frame:8

633 errors:@ dropped:@ overruns:® carrier:8

collisions:8 txqueuelen:168@
RX bytes:383489 (374.5 KiB) TX bytes:10@8865 (97.7 KiB)

Link encap:Local Loopb

inet addr:127.8.8.1 Mask:255.0.0.0

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:8 errors:@ dropped:@ overruns:® frame:e

TX pac '8 errors:@ dropped:@ overruns:® carrier:8
collisions:® txqueuelen:@
RX bytes:8 (0.8 B) TX bytes:® (©.0 B)

Link encap:Ethernet HWaddr @c:5b:8f:27:9a:64

UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
RX packets:11 errors:® dropped:8 overruns:8 frame:8@
TX packets:8 errors:® dropped:® overruns:8 carrier:©
collisions:® txqueuelen:1888

RX bytes:5237 (5.1 KiB) TX bytes:® (8.8 B)




gﬂﬁ 3.8 (N

pi@raspberrypi: ~

ifconfig -a
Link encap:Ethernet HWaddr b8:27:eb:04:64:df
inet addr:172.29.12.284 Bcast:1 29.12.255 Mask:255.255.255.8
UFP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
Rx pack :1191 errors:8 dropped:® overruns:@ frame:®@
T packets:633 errors:8 dropped:® overruns:® carrier:8
collisions:® txqueuelen:18868@
RX bytes:383489 (374.5 KiB) TX bytes:108065 (97.7 KiB)

Link encap:lLocal Loopback
inet addr:127.8.0.1 Mask:255.9.9.0
UP LOOPBACK RUNNING MTU:16436 Metric:1

R¥X packets:@ errors:@ dropped:@ overruns:® frame:@

C '8 errors:@ dropped:® overruns:® carrier:@
collisions:® txqueuelen:@
RX bytes:8 (©.2 B) TX bytes:@ (©.8 B)

Link encap:Ethernet HWaddr @c:5b:8f:27:9a:64

inet addr:192.168.1.181 Mask:255,255,255.8

UFP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1

R¥ packets:11 errors:8 dropped:8 overruns:e frame:o@
B errors:@ dropped:@ overruns:® carrier:8

collisi '8 txqueuelen:1888

RX bytes:5237 (5.1 KiB) TX bytes:@ (9.0 B)

(@)

) ANILARINAEY ifconfig —a WUAAEIIEN1SDUMBSIIVBUATDIE LAy
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(1) ANLAANANES ifconfig —a FLUARITIUNITDUNOINYVDUAIDUIUNAIRNLNLBUN DI NYLTN

Tl

3.3.2 A19h9U VPN

NSANAILOINIIAUU Raspberry Pi fiUUA 1A 8409

Fumeul 1 : fnsa pptpd (VPN server) waz ufw (Firewall) faefd

sudo apt-get install pptpd ufw

Sumouil 2 : derler ufw Tde% 0 Port 22 157 Secure Shell (SSH) §a8Rnds

& <
YUADUN 3 :

'
1 o

MIYAIEN

sudo ufw allow 22

sudo ufw allow 1723

faAl ufw Tldesiln Port 1723 T4 Point-to-Point Tunneling Protocol (pptp)
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Tunauil 4 wilvlng /etc/ppp/pptpd-options 14#1ds sudo nano /etc/ppp/pptpd-options
dinpousiulagldinsenunedivasy (#) elildddfinanyiinu fgui 3.9

P pi@raspberrypi: ~ - o IENE

GNU nano 2.2.6

File: /etc/ppp/pptpd-options

#refuse-pap
#refuse-chap
t#trefuse-mschap

[ Read 9 lines ]

311‘171" 3.9 uwAlalnd /etc/ppp/pptpd-options tieliliussinddanarvhau
nasanunlalig /etc/ppp/pptpd-options 1@dalssusesnal anuuna Ctrl+O (Tuiin)

way Ctrl+X (pnannluswnsy)

Fumouit 5 : uily VPN config lulwa /etc/pptpd.conf T8¢ sudo nano /etc/pptpd.conf R
A1 Localip ez remoteip ﬁﬂ'gﬂ‘ﬁl 3.10

o pi@raspberrygirt® - ol

GNU nano 2.2.6 File: [etc/pptpd.cont

localip 192.168.8.1
remoteip 192.168.6.234-238,192.168.08.245

35U 3.10 Amiun localip Ao 192.168.0.1 Uag remoteip Ao 192.168.0.234-238,192.168.0.245
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nasanuAlalag /etc/pptpd.conf l@saissusesuds a1ntuna Crl+O (Tuiin) uay

Ctrl+X (@8nannluswhnsy)

(%
a v A

Tunauil 6 : dinglou Inewilulid /etc/ppp/chap-secrets suwuuiiiialuiinad
client nsan User Nagld login, server nson pptp , secret nsonsiald login way IP
addresses nsen IP Ngauliigeusaidiun fagui 3.11

» pi@raspberrypi: ~ - o IENE
GNU nano 2.2.6

File: /etc/ppp/chap-secrets

# Secrets for authentication using CHAP

# client server secret IP addresses
vpnuser * passl123 &

vpnuser2 * passl23 192.168.2.1

[ Read .9 lines ]
File gl Pr

JUN-3.11 nstitugleenu

nasanun g /etc/ppp/chap-secrets L@5al3ausoauan a1ntuna Ctrl+O (Tudin)
way Ctrl+X (9nanluswns)
YuROUN 7 : Sam150 pptpd Welsiansasang g isknlauiinaiud aaeads

sudo /etc/init.d/pptpd restart

Fumoudl 8 : il Forward IP Tulng /etc/sysctl.conf 14@1&s sudo nano /etc/sysctl.conf

WATeInedwaLY (#) i netipvd.ip_forward=1 8an AeguN 3.12
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2 pi@raspberrypi: ~
GNU nano 2.2.6 File: /ecrc/sysctl.conf

# Uncomment the next line to enable packet forwarding for IPv4d
net.ipvéd.ip_forward=1

[ Read 9 lines ]

gﬂﬁ 3.12 miLﬁu Forward IP

nasanunlalng /etc/sysctl.conf ki@iaissusesnar annduna Ctrl+O (Jufin) uay
Ctrl+X (@@na1nlusunsa)

[
(%

JuURBUN 9 : Slran config AIYAIES
sudo sysctl —p

JuUABUN 10 : viiun1seeatnares Tulng Jete/ufw/before.rules T4A1d9 sudo nano

/etc/ufw/before.rules uagnauussvia *filter lvititudaninu Aagun 3.13

2P pi@raspberrypi: ~ - oiEd

GNU nano 2.2.6 File: /etc/ufw/before.rules

# NAT table rules
*nat

:POSTROUTING ACCEPT [8:8]
# Allow forward traffic to ethe
-A POSTROUTING -s 18.99.99.8/24 -o ethe@ -j MASQUERADE

# Process the NAT table rules
COMMIT

JUN 3.13 n1573A1 Rule Tu firewall
PEINALLING /etc/ufw/before.rules 1@SaLSoUSo8LAT ANTUNA CtrltO (Tuiin)

way Ctrl+X (9nanlusunsy) wadsli Reboot Raspberry Pi tivel#n13563asi9e) dnalgviug
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4.2 HaN1INA&au

ManguEiuLesoselavinismageun s uvesiigunsal wazliinadiagng

Y
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At the farm At the farm

2015-05-30 18:07 (ICT)

Take a look, now Take a look, now

(n) (v)
UM 4.5 NaN1IVAFBUNNEANUBIIUT 30 Wew1AL 2558 (N) Wunnilaannnisanenau

Y

Na19IU 181 15.07 . taz (V) Lﬂ‘Llﬂ']W‘ﬁngfﬁ]’]ﬂﬂ?iﬁ?&l@]ﬁ]ﬁﬂaqﬂau L3871 23.16 U.

4.3 AATIZUNANITNAFIU

(%
(%

dededrtnvasnisiniiguninifidesiinlndsuwmisiifudnlnlulsateudldfing
gUnsaiiedestuiindeyalifunisaglndudnlvvnaninnsdlivszana 5 was Mavuligheas
AuauaguIuinglsadeu Miguil 4.2 Tudwaligungivinaifafgunsaiginiiuiion
n3slr negamgilulsadeudedldazogi 26-27 oariaidoa gainimeslufinesifneg
Tsai3ou Fa3uil 4.6 winaildaonnismaasunuindeseunniitedeazeyi 28.82-29.47

Y
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A5 4.1 AgeER ANgR LarAlafevas aamll ANAY uazALwaInglulsTeu

GENG

30/5/2015 31/5/2015 1/6/2015

Max | Min |Average| Max | Min |Average| Max | Min |Average

Temperature (°C)| 32.85 | 26.38 | 28.82 | 33.19 | 26.28 | 29.08 |33.42|26.79 | 29.47

Humidity (%) 83.74 | 55.59 | 7191 |84.39|53.20 | 71.80 |83.08|53.81 | 71.23

Iluminance (lux) | 33.00 | 0.00 | 14.65 |35.00 | 0.00 | 13.05 |45.00| 0.00 | 17.32
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DHT11 ® | ow cost 200 v (5$5.00)
® 3 to 5V power and I/O

® 2.5mA max current use
during conversion (while
requesting data)

® Good for 20-80% humidity
readings with 5% accuracy

® Good for 0-50°C

temperature readings +2°C

accuracy

® No more than 1 Hz
sampling rate (once every
second)

® Body size 15.5mm x 12mm

X 5.5mm

® 4 pins with 0.1" spacing

DHT 22 ® 33-6VInput 350 U ($9.95)

1-1.5mA measuring current
40-50 uA standby current
Humidity from 0-100% RH
-40 - 80 degrees C

temperature range

+-2% RH accuracy

® +-0.5 degrees C




SHT15

2 factory calibrated sensors
for relative humidity &
temperature

Digital 2-wire interface
Precise dewpoint
calculation possible
Measurement range: 0-
100% RH

Absolute RH accuracy: +/-
2% RH (10...90% RH)
Repeatability RH: +/- 0.1%
RH

Temp. accuracy: +/- 0.3°C @
25°C

Fast response time

Low power consumption
(typ. 30 W)

High precision sensor at low
cost

Leading CMOSens
Technology for superior

long-term stability

1500 U ($41.95)




AMANUIN U Code YaslUsunsuNNAUIlAgNIY Python

#1/usr/bin/python

import MySQLdb as mdb
import subprocess
import re

import sys

import time

import datetime

import json

import gspread

from sht1x.Sht1x import Sht1x as SHT 1x

from oauthZclient.client import, SignedJwtAssertionCreédentials

dataPin = 11
clkPin = 7

sht1x = SHT 1x(dataPin, clkPin, SHT1x.GPIO_BOARD)

json_key = json.load(open('//home/pi/gs/Farm-monitoring-2082f106fb 7d.json")

scope = ['https://spreadsheets.google.com/feeds']



credentials = SignedJwtAssertionCredentials(json_key['client_email],

json_key['private_key'], scope)

while(True):

try:

gc = gspread.authorize(credentials)

except:

print(‘fail to connect gs')

wks = gc.open("FarmMonitor")

worksheet = wks.sheet1

# cet date, time
now = datetime.datetime.now()
dd = now.strftime("%d/%m/%Y")
tt = now.strftime("%H:%M:%S")
# get humidity & temperature
try:
temp = shtlx.read temperature C()

temp = float(temp)



humi = str(sht1x.read_humidity())
matches = re.search(r'.....", humi)
humi = matches.group()

humi = float(humi)

# get light data

luxx = subprocess.check output([/home/pi/tp/./getlux.sh']);

except:

print(‘fail to read data’)

# display output
# print dd, tt
# print humi, '%'
# print temp, 'C’

# print luxx

# connect to MySQL

try:

con = mdb.connect('localhost', 'mydb’, ‘iop’, test’);



cur = con.cursor()

cur.execute("INSERT INTO test 10 1(DATE, TIME, Temperature, Humidity,
illuminance) VALUES(%s, %s, %s, %s, %s)", (dd, tt, temp, humi, luxx))

con.autocommit(True)

cur.execute("SELECT * FROM test101")

for i in range(cur.rowcount):

row = cur.fetchone()

print row[0], row[1], row[2], row[3], row[4], row[5]

except mdb.Error, e:

if con:

con.rollback()

print "Error %d: %s" % (e.args[0],e.args[1])

finally:



if con:

con.close()

try:
value = [row[0], dd, tt, temp, humi, luxx]
worksheet.append row(value)

except:

print(‘fail to append data’)

time.sleep(600)



A1ANUIN A Webpage Code index.php &g impic.html

index.php

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"

"http://www.w3.0rg/TR/xhtml1/DTD/xhtml 1-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml">

<head>

<title>Farm Monitoring System</title>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<link href="css/style.css" rel="stylesheet" type="text/css" />

<link rel="stylesheet" type="text/css" href="css/coin-slider.css" />

<script type="text/javascript" src="js/cufon-yui.js"></script>
<script type="text/javascript" src="js/droid_sans 400-dreid_sans_700.font js"></script>

<script type="text/javascript" src=js/jquery-1.4:2.min.js"></script>

<script type="text/javascript" src="js/script.js"></script>

<script type="text/javascript" src="js/coin-slider.min.js"></script>

<?php

Smysqli = mysqgli_connect('localhost', 'mydb’, 'iop’, 'test);



if (mysqli_connect_errmo()) {

echo "Failed to connect to MySQL: ".mysqgli_connect_error();

7>

</head>
<body>
<div class="main">
<div class="header">
<div class="header resize">
<div class="logo">
<h1>Housing Farm Monitoring System<small>for Specialists</small></h 1>
</div>
<div class="clr"></div>
<div class="slider">
<div id="coin-slider"> <a href="#"><img src="images/s1.jpg" width="940"
height="336" alt=""/> </a> <a href="#"><img src="images/s3.jpg" width="940"

height="336" alt=""/> </a> <a href="#"><img src="images/s2.jpg" width="940"

height="336" alt="" /> </a> </div>

<div class="clr"></div>



</div>
<div class="clr"></div>
</div>
</div>

</div>

<form action="impic.html">

<font size="4.5" color="black"><br>&nbsp;Look at the farm

&nbsp;
<input type="submit" value="Show Picture">

</form>

<form action="downloadxls.htm!l">

<font size="4.5" color="black"><br>&nbsp;Download database in

Excel file &nbsp;
<input type="submit" value="Download Database (xls format)">

</form>

<font size="4.5" color="black">&nbsp;or view in Google Spreadsheets



<a

href="https://docs.google.com/spreadsheets/d/ 1 GAWOHQsZjw9d6vYOVdPpkvwBJUChm
aYSZoPwgKYhZOl/edit?usp=sharing">

<img border="0" alt="google spreadsheets" src="gs.png"

width="50" height="50"> &lt;&\t;&lt;&lt; click
</a>

</font>

<br>

<form method="POST" action="#">

<font size="0.5" color="black">Please select a date

<select name="dat">

<?’php
$sqll = mysqli_query($Smysali, 'SELECT DISTINCT DATE FROM
test101Y);

Ssqlll = mysqli_query(Smysali, 'SELECT DATE FROM test101

ORDER BY id DESC LIMIT 19;

if (1$sqll) {

die("Error running Ssql: " . mysql_error());



while(Sroww = mysqli_fetch assoc($sqlll){

Sddt=Sroww['DATE'];

echo "<option value=\"$ddt\"> Select DATE </option>",

while(Srow = mysgli_fetch assoc($sqll)) {

Sdate=Srow['DATE'];

echo "<option value=\"Sdate\">

Sdate

</option>";

7>

</select>

<input type="submit" value="Display">

</font>



</form>

<?php
Sdat = htmlspecialchars($_POST['dat]);

7>

<script type="text/javascript" src="https://www.google.com/jsapi"></script>

<script type="text/javascript">

google.load('visualization', '1.1", {packages"[corechart]});

google.setOnLoadCallback(drawChart 1);

function drawChart1() {
var data = new google.visualization.DataTable();
data.addColumn('datetime’, 'Date);
data.addColumn('number', Temperature’),
data.addColumn('number, 'Humidity');

data.addRows([



<?php

$sql = mysqli_query($mysqli, "SELECT * FROM test101 WHERE DATE='$ddt");

if(Sdat) {

$sql = mysqli_query(Smysqli, "SELECT * FROM test101 WHERE
DATE="Sdat");

if (1SsqL) {

die("Error running Ssql: " . mysql_error());

while(Srow = mysqli_fetch assoc(Ssql))d

SdateArr = explode(!/', Srow[ DATE'D);
$day = (int) $dateArr[0];

$month = (int) $dateAr{1] - 1;
$Smm = (int) $dateArr[1];

Syear = (int) $dateAr(2];



StimeArr = explode(", Srow[ TIME);
Shour = (int) $timeArr[0];
$minute = (int) $timeArr1];

$second = (int) $timeArr[2];

Stemp=Srow[ Temperature;

Shumi=Srow['Humidity'];

echo "[new Date(Syear, Smonth, Sday, Shour, Sminute, $Ssecond),

Stemp, Shumil,”;

}

7>

var options = {

title": Temperature & Humidity in <?php
echo "Sday/Smm/Syear "; 7>,

is3D: true,

'curveType": 'function’,



'pointSize': 2,

legend: { position: 'bottom' },

series: {

0: {targetAxisindex: O3},

1: {targetAxisindex: 1}

VAxes: {

0: {title: Temperature ( °C )},
1: {title: 'Humidity ( % )}
1,

colors: [#1589FF, 'hotpink']

var chart = new

google.visualization.LineChart(document.getElementByld(‘temp_humi'));

chart.draw(data, options);



google.load('visualization', '1.1", {'packages"['corechart});

google.setOnLoadCallback(drawChart2);

function drawChart2() {
var data = new google.visualization.DataTable();
data.addColumn('datetime’, 'Date’);
data.addColumn('number’, 'illuminance");
data.addRows([

<?php

$sql = mysqli_query(Smysai, "SELECT * FROM test101 WHERE DATE='$ddt");

if(Sdat) {

$sql = mysqli_query($mysqli, "SELECT * FROM test101 WHERE
DATE='$dat™);

}

if (15sqU) {

die("Error running Ssql: " . mysql_error());



while(Srow = mysqgli_fetch assoc(Ssql)) {

SdateArr = explode(/', Srow['DATE');
$day = (int) $dateArr[0];

$month = (int) $dateAn{1] - 1;
$Smm = (int) $dateArr1];

Syear = (int) SdateAr{2];

StimeArr = explode(s', Srow[ TIME']);
Shour = (int) $timeArr[0];
Sminute = (int) StimeArr[1]:

$second. = (int) StimeArr[2];

Sluxy=Srow['illuminance’l;

echo "[new Date(Syear, Smonth, Sday, Shour, Sminute, Ssecond),

Sluxyl,";

7>



var options = {

"Sday/Smm/Syear "; 7>,

'title": illuminance in <?php echo

'colors: [#9DC20917,

is3D: true,

'pointSize": 2,
series: {
0: ftargetAxisindex: 0}

7

vAxes: {

O: {title: 'illuminance ( Lux )1},

L

legend: { position: 'bottom' }



var chart = new

google.visualization.LineChart(document.getElementByld('chart_luxy"));

chart.draw(data, options);

}

S(window).resize(function(){
drawChart1():
drawChart2():

)
</script>

<div id="temp_humi" class="chart"></div>

<div id="chart, luxy" class="chart"></div>

<?php

Ssqgl = mysqli_query(Smysqli, "SELECT AVG(Humidity), AVG(Temperature),
AVG(illuminance), MIN(Humidity), MIN(Temperature), MIN(illuminance),

MAX(Temperature), MAX(Humidity), MAX(illuminance) FROM test101 WHERE DATE='$ddt'

LIMIT 1");

if(Sdat) {



Ssql = mysqali_query(Smysqli, "SELECT AVG(Humidity),
AVG(Temperature), AVG(illuminance), MIN(Humidity), MIN(Temperature), MIN(illuminance),

MAX(Temperature), MAX(Humidity), MAX(illuminance) FROM test101 WHERE DATE='$dat'

LIMIT 1");

}

if (1S5 {

die("Error running $sql: " . mysql_error());

while(Sromww = mysqli_fetch assae($sql))f
Stmax=Srowww['MAX(Temperature)'];
Shmax=Srowww[ MAX(Humidity)'];
Slrmax=Srowww['MAX(illuminance);
Stmin=Srowww['MIN(Temperature)'];
Shmin=Srowww[' MIN(Humidity);
Stmin=Srowww['MIN(illuminance)'];
Stavg=Srowww[' AVG(Temperature);
Shavg=Srowww['AVG(Humidity);

Slavg=Srowww['AVG(illuminance)1;

Stmax1 = number format((float)Stmax, 2, ", ");



7>

<br>

14px;border—style:solid;border—vvidth: Tox;overflow:hidden;word-break:normal;}

Shmax1 = number format((float)Shmax, 2, "', ");
$tminl = number format((float)$tmin, 2, .\, ");
Shminl = number format((float)Shmin, 2, ', ");
Stavgl = number format((float)Stavg, 2, ', ");
Shavgl = number format((float)Shavg, 2, ", ");

Slavgl = number format((float)$lavg, 2, ", ");

<style type="text/css">

.tg {border-collapse:collapse;border-spacing:0;border:none;}

.tg tdffont-family:Arial, sans-serififont-size:20px;padding: 1 3px

.tg th{font-family:Arial, sans-serif;font-size:20px;font-

weight:normal;padding: 13px 14px;border-style:solid;border-

width: 1 px;overflow:hidden;word-break:normal;}

.tg tg-wr2 [ {background-color:#96fffb;text-align:center}

.tg tg-698h{backeround-color:#ffccc9}

.te tg-wvtg{background-color:#34cdf9}



.tg .tg-697h{background-color:#ffc 702}
.tg tg-69h{background-color:#9aff99}

.tg tg-69oh{background-color#ESE4E2}
</style>
<table class="tg" align="center">

<tr>

<th class="tg-wr27" colspan="4">Statistics in <?php echo

"Sday/Smm/Syear "; ?7></th>
</tr>

<tr>
<td class="tg-69oh"></td>
<td class="tg-697h">Max</td>
<td class="tg-697h">Min</td>

<td'class="tg-697h">Average</td>
</tr>
<tr>

<td class="tg-wvtg">Temperature</td>
<td class="tg-wvtg"><?php echo "$tmax1 &deg;C "; ?></td>
<td class="tg-wvtg"><?php echo "$tminl &deg;,C "; ?></td>

<td class="tg-wvtg"><?php echo "Stavgl &deg;,C "; ?></td>



</tr>

<tr>
</tr>
<tr>
</tr>
</table>
</body>

</html>

impic.html

<html(>

<head>

<meta charset="UTF-8">

<td class="tg-698h">Humidity</td>
<td class="tg-698h"><?php echo "Shmax1 % "; ?></td>
<td class="tg-698h"><?php echo "Shminl % "; ?></td>

<td class="tg-698n"><?php echo "Shavgl % "; ?></td>

<td class="tg-69h">illuminance</td>
<td class="tg-69h"><?php echo "Slmax Lux "; ?></td>
<td class="tg-69h"><?php echo "$lmin Lux "; ?></td>

<td class="tg-69h"><?php echo "Slavgl Lux "; ?></td>



<link rel="stylesheet" href="css/style.css" media="screen" type="text/css" />

<script src="js/jquery.js'></script>

<?php
if (isset($_POST['shoot']))
{
exec(‘'sudo /var/www/./shoot.sh");
header("Refresh:0");
}
>

<p align="center">

<a href="index.php" style="text-decoration: none"><font size="6.5"
color="#6F4E37">At the farm</font></a>

<img src="sut01.gif*alt="" style="float:left;width:163px;height:200px">
</p><hr>

</head>

<body>

<form method="post">

<table align="center">



<tbody>
<tr>

_m

<td style="text-align: center;"><img src="image.jpg" alt=

style=""></td>
</tr>
<tr>

<td style="text-align: center;"><button name="shoot">Take a look,

now</button></td>
</tr>
</tbody>
</table>

</form>

<a href="index.php">
<img src="back.png" alt="" style="width:163px;height:50px">

</a>

</body>

</html>



