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Iepiinyn

210 TAoiclo TG TOPOVCOC TTLYLNKNG EPYACIOG avamTOHYONKE Lol EPOPUOYN TOV APOPE TNV
HEAETN KOl KOTOOKELT] €VOC TPOTOTLTOV GLOTHUOTOS UE OoONTNPES Yoo TNV TEPLOOKN
OTOCTOAY OE0OUEVOV OTMG ekOVeS, Bepupokpacio, vypoocio kol GAAEG UETPNOELS OO TO
onueio mov to TOMOOETOVUE TPOG KAmolov KevIpikd Server. To ocvotmuo ovtd eivol
aveEdptnto amd to diktvo ™ A.E.H. kot and tov mdpoyo evpulmvikdv vanpesiov Onwg o
ADSL Internet tov dwtbov otabepng tmiepwviog. Emiong o tomkdc €heyyog ko 1
covtnpnon  yivovtor  omdvie  kaBdg  Onmpovpyndnkav - cevapla  yuoo  duvordTnTa

OTTOLLOKPVGUEVOL EAEYYOV.

AVTd 10 OAOKANPOUEVO GUOTNUO OTOTEAEITOL OO €VO TOAVEGTEPIKO KOVTI pe mpootacio
IP66, potopoitaixd panel, uratapia, tpopodotikd, camera, compact weather station kot and
évav Linux server o omoiog &ivar ocuvvdepévoc pe évo 2G/3G modem. H gooppoyn
OAOKANPAOVETOL [LE TNV OTOGTOAN TOV OEO0UEVOV G KATOOV SEIVEr dote va ameikovifovron
oe HTML ypnowonoidvtag YAOooeg mpoypoupaticpod ormg JavaScript, PHP ywo va ta

BAEmEL O JLOXEPIOTNG N OL EMCKEMTEG.

MoOnpata mov d1dayOnKa 6t 6YoAN Kot pe Bonncav otn cvykeKpyéEVN vAoToinon:

[Mpwtedovra:
[Ipoypappatiopodg Atdiktiov
HAextpovikn
TnAemkovmviakd Zvotipato

Agrtovpyikd cuoTrpota

Agvtepevovra
Aiktoa
Aiktoo aicOntpov

AiKTLO KIVNTOV ETKOVOVIDOV




Abstract

This thesis is based on an application which was developed and concerns the study and
construction of a prototype system with sensors for the periodical data transfer such as
images, temperature, humidity and other measurements, from a fixed point to a main server.
This system is independent from electricity and ADSL Internet suppliers. Also on the spot

managing and maintenance is seldom, as there are scripts for controlling remotely.

This complete system consists of a polyester box with IP66 protection, solar panel, battery,
dc supplier, camera, compact weather station and a Linux server which is connected to a
2G/3G modem.

The application is completed with the data transferred to a server, so it is displayed on
HTML, by using programming languages such as JavaScript, PHP so that it can be viewed by

the administrator or visitors.

Subjects | was taught at the college have help me in this implementation:

Primary:

Web programming
Electronics
Telecommunication systems

Operating systems

Secondary:
Networks
Sensor networks

Mobile communication networks




Evyapiotieg

O m va gvyoploTo® Tov Kafnynt| pov K. XoTpn XplotodoVAOL Yo TV emiPAeyn Kot

KafodNyNoN TG TaPOVGUS TTLYLUKNG EPYACIAG.

Emiong va evyopiomom kot toug kabnyntég tov TEI mov xatd v dtdpKewo TG Qoitnong
LOV, HOL £0MCOV TIG OMAPOITNTES YVAOCELS Y10 VO UTOPECH OVTATOKPIO® GTY GUYKEKPIUEVT|

vAomoinon.




A€ KAEOLG
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Ewaymyn
Ta meP160OTEPO GLGTILATO TOV VILAPYOVV AT T CTLYUN| GTNV ayopd AELTOVPYODV ®¢ EENG:
‘Eva DataLogger cuALéyel dedopéva Kot To GTEAVEL LE dVO TPOTOVG:

Me sms mpo¢ kKivntd TAEQOVO KABE o dpa YPNCILOTOIOVTOG TO OIKTLO KIVNTNG

miepoviac. ( Méyioto emtpenduevo 6pro 160 yapoktmpeg/ sms )
Me e-mail mpog tov ypriot Kabe pon opa ypnoonoimvtog to ADSL Internet.

Metovéktnpa givar 601t ta DatalLoggers dev vrootpilovuv camera yio T ANy €KOVOV 61N

tonofecio Tov Ta Kévov e EYKaTAGTAOT).

O Baocikdg 6KOTOG TG TTLYLOKNG Epyaciog etvar va AVoel avtd To TPOPANUA KoL TEPTYPAPEL
[e TOWOV TPOMO KOTOCKELAGTNKE £€VO OVTOUOTOTOMUEVO GUCTNUO TOL  TEPLAAUPAvEL
a1cOnTpeg Ko camera Kot GTEAVEL ToL OEOOUEVO ( LETEMPOAOYIKE 1) EIKOVEG ) GE TPOLYLOTIKO
YPOVO 0O OMOLOONTOTE OMOUOKPVOUEVO GNUELD. XTN TPOKEWEVN TEPITTOON TO GUOTNUO

etvar aveEapnro. Avtd onpaivet:

Agev givon amapaitnto va vdapyet diktvo yapnAing taong me A.E.H.!

Agv glvar amapaitnro va vdpyetl diktvo otabepng tiepmviog yio ADSL Internet!
Agv amoutohvtol cLyVEG EMOKEYELS!

O éleyyog Kot 1 GuvTipnon yivovior oavio!

Ta dedopéva atéivovtal og dtdotnua Update Interval: 5 Aentd 10 Ad10TO YPNOUOTOIDOVTOG

10 diktvo 2G/3G Kvng TMAEP®Viag!

Yrhpyet ouvatOTNTO OTOUOKPVGUEVIG SLOXEIPIONG O EMOVEKKIVNOT|, TEPUATIGUOC, OO

2G diktvo og 3G, dvorypo/kieioo kdpepag Kot ToAAd GAAa oL Bo dOVILE TOPAKAT®.

1. Zviloyn ko eprypa@r] eEonAopov

Ta e&aptpata Tov ¥PNGILOTOMONKAY Y10 TNV CUYKEKPILEVT EPOPLOYN EXOVY LYNAO KOGTOG

Kol To1dTNTe KOTAoKEVNG Ay 0Tt Ba eykatactabel oe d0oKoAeg cuvOnkes. Ymapyovv Kot
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EVOALOKTIKEG ADOELG Yy Oho To €EopTNUATO HE YOUNAOTEPO KOGTOG KOl TOLOTNTA

KATOOKELNG. AVTO TO emMAEYEL 0 KAOE XPNOTNG OVALOYO LLE TIC OTALTNGELS TTOL B ExEL.

1.1 Mete@poroyikog otadpog

Ewova 1 Weather Station

X0opOKTNPLOTIKA

Movtého: DAVIS Vantage Vue

Xodpa mpoéhevong: Apepikn|

Metewporoyikdc otafuog pe actnmpeg pétpnong Beppokpacios, vypacioc, PapopeTpikng
mieong, ToyvTNTOG - KATELOLVONG AVELOV, YIAMOOTA PBPoyNg Kol P OVOTOANG-OVONG TOL

nAiov. Xvvdéetan pe USB oto Raspberry.
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1.2 MoAvesTepKO KovTi pE Tpoctacio IP66

Ewkova 2 MoAuECTEPLKO KOUTL

X0opOKTNPLOTIKA

Movtélo: Schneider Electric NSYPLM43

Xmpa tpoéhevong: I'addio

[ToAveotepikd kovti yo v TomoBétnon tov eaptnudtov pe deiktn oteyavotntog IP66.
KotdAAnio yuo dvokoleg cuvOnkeg, emiong AOY® LAIKOD KATOGKELNG, OVIEYEL KOU GTNV
VYN vITEPL®OT akTvoPoAia Tov nAiov. Méca oe avtd TomobeTOnKav Kot GVVIEI KAV OAa

T EPTNLLOLTOL.
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1.3 IToAvesTEPIKO KOVTI pE S1apavn téptTa Ko tpootocio |1P66

Ewova 3 MoAueoteptkod kouti pe dtadavn mopta

X0opOKTNPLOTIKA

Movtélo: Schneider Electric NSYPLM3025T

Xmpa tpoéhevong: Toiiio

Kovti pikpdtepo oe daotdoets, emiong pe deiktn oteyavotntag IP66 yio tnv tomofétnon g
protopiog. Atdeoavn mOPTO Yo TNV OUOAT AELITOVPYIO TNG UTOTOPIOG TOV XEWDVO GE TOAD

YOUNAEG BepproKpaGies.
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1.4 ®dmwroPoirtaiké oTorycio

Ewkova 4 Solar Panel

XopoKTNPLoTIKA

Movtéro: Offgridtec 20W Mono Solarpanel 12V
Awotdocelg: 430x345x250 mm

Xopa tpoérevong: eppavia

dwtoPoAtaikd oTOLXEIO YO0 TNV AELTOVPYIC TOL GLOTHUATOG KO TV POPTIOT TNG UTaTOPiog

mv nuépa. H anddoon eaptdrtar amd tv nAtogdvela.
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1.5 PvOmotiig @oépTiong

BATTERY

/lwa Solsum 6.6 f

4V 6 A
SOLAR CHARGE CONTROLLER 12/2

Ewova 5 Solar Charge Controller

XopaKTNPLoTIKA

Movtélo: Steca Solsum 6.6F

Xopa tpoéhevong: leppavia

O puOuIoTg POPTIONG, OV EMIONG AEYETOL VTOUOTOG-KOPTNG-0TAOEPOTOINTNG, Elvat
OTOPOATNTO OPYOVO Y10 VO TPOGTATEVEL TIG UTOTAPIES Amd VILEPPOAIKT OPTION Kol TOAAEG
Qopéc vepPolikn ekpoption. [apepufdiretor peta&h 1oV @OTOPOATOTKOD GUAAEKTN Kot TNG

umotopiog.

Otav 1 pratopio dev pmopet kKot dev mpémetl va dexbel mepiocdtepn NAEKTPIK EOPTIOT), O
PLOUIGTAG POPTIONG OLKOTTEL TN POT| TOV PEVUOTOG TTPOG TV UITOTOPI0 KOl TG OEV LITAPYEL

kivdvvog £kpnéng g prmatopio.

Emiong, av o1 nAektpikéc cuoKeVEC £lval GUVOEIEUEVES LE TO PEVILA TNG LITOTOPTOG KO EKETVN
dev mpémel va Tdoetl younid emineda tdong kabmg ta ototyeio Tov B vwrocsToHv {nud, o
PLOLGTIG POPTIONG OLKOTTEL TO PEVILO TPOG TIG CLOKEVEG KOl TPOGTOTEVEL TV UaTapio

and aAloiwon.
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1.6 Mratapio 12V

CAuTion
00 not engy,
0010 & gag
POl short 1 Daty, "M Containg,
e, rminag,

once

NG n;.m VR Slectrotyiy (Acia)
Pillapje

Ewkova 6 Battery

XopaKTnploTikd
Movtého: Winner Icarus 12V 21Ah

Xopa tpoéhevong: Ieppavia

Enavapoptildpevn pratapio kKAEIGTOH TOTOL YO THV AEITOLPYIO TOL GLUGTHLATOG TN VUYTO N
TIC UéPeg moLv €xel oD yaunAn nhogedvela. Eivan High Rate Discharge kot vynio Cycle
Use.
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1.7 Ac@arerodtokomTng

Ewova 7 Fuse Disconnector

XopoKTNPLoTIKA

Movtého: Schneider Electric DF81

Xopa tpoéhevong: Iaiiio

Ac@aielodokonng pe mropuevn acediela évraong 6A. Xpnowonotovvtor 2 tepdylo to 1

TPOCTOUTEVEL TO KOKAMLO TOL POTOPOATATKOD Kot TO GAAO TO KOKAMO TG Umatapiog.
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1.8 Awekomtng emioync 3 0écev pe KAEWDL

Ewova 8 Selector Switch 3 positions

XopoKTNPLoTIKA

Movtého: Schneider Electric XB5AGO03

Xopa tpoéhevong: Ioiiio

Awkonng emioyng 3 Béocov pe kiewdi yopig emovagopd. To kAewdl Pyaivel e OAeg Tig
0éoelg. O dkOmTng avTdc 6T TPOT BEon To cvoTUa elvar KAeloTO, oTn devTEPT BEom
eoptilel n pmotopio kKot ot tpitn 0éom @optilel M pmatopio Kot T0 cVOTNUO Eival GE

Aettovpyia.
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1.9 Awukomtng emhoyng 2 Béccmv

Ewova 9 Selector Switch 2 positions

XopoKTNPLoTIKA

Movtélo: Schneider Electric XB5AJ21

Xopa tpoéhevong: Iaiiio

Awoxontng emAoyng 2 Bécemv yopig emovagopd. O daKOTTNG aVTOG 6T TPd TN BEon Kheivel

TOV QOTIGHO GTO KOVTL Kot 6T 0g0TEPT BEOT avolyeL TOV POTIGHOG GTO KOLTI.
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1.10 MayvnTikog o1oKOnTNG 2 ETUPOV

Ewkova 10 Safety Magnetic Switch

XopoKTNPLoTIKA

Movtého: Schneider Electric XCSDMC5902

Xopa tpoéhevong: Iaiiio

Moyvntikdg d1aKomtng 2 enap®v, 4 KoAwdimv mov tomofetndnke 61N TOPTA TOL KOVTIOL KOl
éxet 2 Aertovpyiec. H mpotn Agttovpyia 6tav 1 mopta glvar KAEIGTH EMTPENEL TV OLEAEVOT)
oV MAekTpikov pevpotog N exoeny NO ( Normally Open ) oto koA®dio mov gival cuvoeUEVO
oto Input tov peAdé. H debtepn Aettovpyio OTav 1 TOPTA EIVOL ALVOLYTH] EMTPETEL TV OEAELOT)
10V NAekTpikov pevpatog 1 emapr NC ( Normally Closed ) 610 kaA®d10 mov givat GUVIEUEVO

oto Input tov GSM Alarm Dialer.

Amotéleopa. Otov n mopto eivar KAelot] 0 avepiotypog Asttovpyei koaw o GSM Alarm
Dialer Bpioketor og avapovh. Otav n mépTo ivar avoryti 0 AvEUIGTPOG OV AEITOVPYEL Kot

10 GSM Alarm Dialer eidomotel pe TnAepovikn| kAfon yuo mapoapiocn Tov GLGTHUATOC.
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1.11 Avegmotipog

Ewova 11 Forced Ventilation

XopoKTNPLoTIKA

Movtéro: Schneider Electric NSYCVF38M24DPF

Xopa wpoérevong: INadria

Avepiompag v v yoén tov kovuTiov kot Tov eEaptnudtov. Torobembnke 610 gumpog
HéEPOG NG mOPTOG Kot Kavel e&aywyn aépa. Tlepiéyel mepoida Kot GIATPO Yo VO TPOGTATEVEL
TO KOVTIL E0MTEPIKA 0md vEPO Ko okdvn Kot €xel deiktn oteyovotntog IP66. Asttovpyel e
ovopaotikn tdon amd 10 éwg 27.6V DC. H Asrtovpyio tov e&aptdror and v Beppokpacio
Kol TNV vypacio. Tov KovTlov, and TV eEMTEPIKN Bepprokpacio Kol vypacio Kol amd TNV

Bepuokpoaoio tov eneEepyactn Tov Raspberry.
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1.12 Tpo@0od0TIKO NETATPOTIG GUVEYONEVIS TAONG

Ewéva 12 DC to DC Converter

X0opoKTNPLOTIKA,

Movtélo: MeanWell SD-15A-5

Xopa tpoéhevong: Kiva

H mlokéta Raspberry Pi Aettovpyel pe taon +5V DC. H tdon g unatapiog sivon +12V,
adLVaTO va 1o cvvdésovpe anevbeioc. Xpnoworomdnke tpopodotikd DC to DC Converter
mov 0éyeton otV €icodo thon +12V DC kot v petatpénet ommv é€odo oe +5V DC.

Méyiot empendpevn oyvg 15W.

XPNOUOTOIOVLE TO TOAVIETPO YO TV UETPNON.
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1.13 GSM Alarm Dialer

WOGCIA BICLT oy
!tcuh“l [a cuucnu!mo

~ ﬂl -

Sl T &n

L

l)‘h‘“i"

) L me
P e 15 ‘}—‘

Ewova 13 GSM Alarm Dialer

X0opoKTNPLoTIKA

Movtélo: Advent Controls A3

Xopa tpoéhevong: Ayyiia

To GSM Alarm Dialer eivow puo cvokevn 1 omoia d€xetan kapta SIM ko cvvdéeton oto
diktvo kvntg mhiepoviag. O Master User otéivovtag SMS mpog avt t kdpta

TPOYPOUUaTICEL T GLOKELT TG B GLUTEPLPEPETOL OTAV dEYETOUL TNAEQPMOVIKT KA oM 1 SMS.

To peré mov €xel evoopatopévo edéyyetor pe KAnon 1 sSms. Eniong av ta Inputs A ko B
yivouv and LOW oe HIGH pog eidomomoet pe kAnon 1 sms. H dibpxeta eivar 6co embopel o

Sl EPLOTNAG,.

Agrtovpyet pe téom 12V kot cuvoédnke mptv 10 TPOPOOOTIKO LETATPOTNG GLVEYOUEVNG TAGNG

ortd 12V oe 5V.
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1.14 Raspberry Pi 2

Ewéva 14 Raspberry Pi

XopoKTNPLoTIKA

Movtého: Raspberry Pi 2 Model B

Xopa tpoéhevong: Ayyiia

To Raspberry Pi givan évog vtohoyiomg pe péyebog 660 o TGTOTIKY KAPTO TOV GUVOEETAL
omv 006vn. To Aettovpywcd tov cvomua Pasiletar ota Linux. Eivor yprioyo yuo epyaocieg

ot omoieg ypetdlovtal Ypapiko mepPdriov 1 cOHVOEST pe TO S1diKTLO.
H xatavaiwon tov ayyiler ta 3W!

Ta yopaxkmpiotikd tov givon T €€1¢:

900MHz quad-core ARM Cortex-A7 CPU

1GB RAM

4 USB ports

40 GPIO pins

Full HDMI port

Ethernet port

25
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Combined 3.5mm audio jack and composite video
Camera interface (CSI)

Display interface (DSI)

Micro SD card slot

VideoCore 1V 3D graphics core

Agrtovpyikd cvotnpa: Raspbian is the Foundation’s official supported Operating System

Ewova 15 Raspberry Logo

26

—
| —



1.15 Kéapto pviung ywo to Raspberry

Ewkova 16 MicroSD Memory

XopoKTNploTikd

Movtéro: Kingston microSDHC 16GB UHS Speed

Xopa mpoérevong: Taifdv

Kéapta pviung tomov microSD yopnticémrog 16GB Class 10 ywa to Raspberry. m kdpta
avTy €yKaTaoTdnke o Asrtovpyikd cvotnua Raspbian kot Aettovpyei wg oxdinpodg dickoc.
Emiléyovpe aut ™ yopntikdtTo Yo vo vdpyel apKetodg Ae0BEpPOg Y OPOS 6TO GVGTNUA
EMEON ONUOVPYOVVTOL OPYELD KOl Ypaprpato To ortoio Kamola Oo oTéhvovtol TePlodikd o

KOO0V KEVIPIKO Server kot kdmota Bo otéAvovtal 0tav o avalnTioel 0 SLEPIOTNS LECM

NG OMOLOKPVOLEVNS dlaxeipnong.
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1.16 Kapepa

Ewkova 17 Camera Module

XopoKTNPloTikd

Movrtého: Raspberry Pi Camera

Xopa wpoérevong: Ayyiia

Sensor: OmniVision OV5647
Still resolution: 5 Megapixels
Pixel size: 1.4 um x 1.4 um

Sensitivity: 680 mV/lux-sec

Kéapepa n omoia givar emionun £ékdoon tov Raspberry yia v Ay ewdvev 1 Pivteo.
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1.17 Mobile Broadband Modem

Ewkéva 18 GSM/WCDMA Modem

XopoKTNPLoTIKA

Movtého: HUAWEI E1750

Xopa tpoéhevong: Kiva

2G/3G modem yio cVvdeon oto Internet amd to diktvo kivng miepoviac. Exiong Aappdavet
SMS Ta 07010, YPTGUYLOTOIOVVTOL Y10 OTTOLOKPLGUEVT dtaxeipton. H emkowvavia pe to modem

yivetar pe AT commands.
Modem Led Status:

Flashing Quickly > No Signal
Green > GSM

Blue > WCDMA

Cyan > HSPA

Mo mopakorovOnon tov Swbéciuov MB 1 avavémong mokétmv mov Tpoceépel 1 kdbe
etapio. @Tidyvoupe Account oto emionuo Site g etapiag mov Oa emié&ovue. Tmv

OLYKEKPLUEVT DAOTTOINGN Ypnoilpomoteitat O diktvo Kivnthg thAepoviag Vodafone.
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1.18 Peié avemotipa

Ewkova 19 Relay Module

X0opoKTNPLoTIKA

Movtélo: Microbot MR009-001.1

Xopa tpoéhevong: Itario

Pelé 10 omolo omAilel yuo va avoiyel o avepotipag. To pelé avtd cuvdédnke emdvm otnv
mAakéTo Tov Raspberry kot ovykekpuéva oe kamowa GPIO. Agitovpyei pe téon 5V kon n
TPOPOJOGia peLIATOS Yo TV Agttovpyia Tov TNV divel emiong to Raspberry. To Raspberry
moipvel OAEg TIC OmOPOiTNTEG HETPNOELS KOl OV LEAPYEL OvVAYKN Yo €Eaepiopd Tov

oLoeTHOTOG KAveL export kamota amd tic GP1O mov opiotnke Kot omAilel To pers.
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1.19 Magnetic Led Strip

Ewova 20 Led

XopoKTNPLoTIKA

Movtéro: Bitfenix Alchemy 2.0

Xopa mpoérevong: Kiva

Led towvia 12¢m yia 10 ¢oTIGHO 6T0 £00TEPIKO TOL KOVTIOV. ‘Eyetl poyvitn ot nicm mhgvpd
Kot otnpileTon oe onowdNToTE peTtaAlkn empdveln. H katavdioon pedpatog sivor younin

KO TO YPOUA POTIGHOV givarl yuypd Aevkod. Xpnoiponombnkay 2 tepdyta.
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2. Teyvoloyieg 1610V

["a Vv 1oT06eMOO droryeipiong Kot TPOPOANC AMOTEAEGUATOV YPTCLOTOLOVVTOL TO EENG:

. HTML

. CSS

. XML

. JavaScript
. PHP

2.1 HTML

H HTML ( opywomoinon tov ayyhkod HyperText Markup Language, eAl. T'dooo
uovong Ymepkelévov ) givor n KOplo YA®GGO ONUOVONG Y10 TIG 1OTOCEAIOEG, KOl TO

ototyeia TG eivor To Pacikd Sopkd otolyeio TV 16TOGEAMOMV.

H HTML ypdaoetar vd popen otoryeiov HTML ta onoia amoteAovvtan and etwkéteg ( tags
), ot omoieg mepukAeiovtarl péoa oe GUUPOAN «UEYOADTEPO ATO» Kol «HKPOTEPO amd» ( Yo
nopadetypa <html> ), uéoa oto mepeydpuevo g 1otooeridac. Ot etikéteg HTML ouvifmg
Aertovpyovv avd Cevyn (v mapdderypo <hl> xor </h1> ), pue v mpodt vo ovoudleton
eTkéta Evapéng Kot tn devTePN £TIKETA ANENG (1] 08 BALEC TEPIMTMOGELS ETIKETO OVOTYLLOTOG
KOl €TIKETO. KAEGIHATOC avtioTorya). AVAUESH OTIC ETIKETEG, Ol GYEONOTEG 1GTOGEMOMV

UTOPOLV VO TOTOOETNGOLVV KEIUEVO, TTIVOKEG, EIKOVES KAT.

O oxomog evog web browser givar va dwafalet ta éyypapo HTML kot to cuvOétel o oelideg
nov umopei kaveic va dafdcet 1 vo akovosel. O browser dev gpeaviletl tig etikéteg HTML,

OALG TIG XPNOLOTOLEL Y10, VO EPUNVEVGEL TO TEPLEYOUEVO TNG GEAIDOC.
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Ta otorgeio tng HTML ypnotpomotodvral yio va Kticovv 6Aovg tov 1ototonovc. H HTML
EMTPEMEL TNV EVOOUATOON EIKOVOV KOl GAADV OVTIKEIUEVOV LEGH GTN GEMOW, KOl LITOPEL VoL
ypnoworomBel yio va gppavicel dadpactikég eopues. Tlapéyer tic pebddovg dnpovpyiog
dopnuévov gyypdoov ( dniadn eyypldowv Tov omoTeAOVVTOL Ond TO TEPIEXOUEVO TOL
LETOQEPOLV KOl OO TOV KMOOKO LOPPOTOiNone tov mepteyopévon ) kabopiloviog dopkd
ONUOVTIKA oTOowElo Yoo TO Kelpevo, OmmG KePaAdeg, mopaypapovs, AlOTES, GLVOEGOVG,
napabéoelg kot GAlo. Mmopolv emiong vo EVOOUOTOVOVTOL GEVAPLO EVIOADV G YAMOGES

o6mwg m JavaScript, ta omoia enmnpedlovv T cuUTEPIPOPA TOV 16TocELId®V HTML.

Ot Web browsers pmopovv emiong vo avagépovial o€ oTod popeonoinone CSS yuw vo
opifouv Vv guedvion Kot tn 01dtaln Tov KEWEVOL Kot TOL VITOAOTOL VAKOV. O opyavicpdg
W3C, o omoiog onpovpyel kar cvvinpel ta tpdtuma yoo v HTML ko tar CSS, gvBappivet
™ xpnon tov CSS avti dwwedpwv otoyeiov g HTML yo okomodg mapovsioong tov

TEPLEYOUEVOV.

2.1.1 Mpoérevon

To 1980, o euowkdc T Mmépvepg At o omoiog epyaldtav oto CERN, emvonce to
ENQUIRE, éva cvotmuo ypniong kot OlpolpacHoy EYYPAP®V Y10, TOVS EPELVNTEG TOV
CERN, kot katackeboce Eva mpowtOTUTO Tov. Apyodtepa, to 1989, mpoteve éva cvoTUA
Bacwopévo oto ddiktvo, to omoio Ba ypnowonowovoe vrepkeipevo. ‘Etol, éptiate v
npodaypaen g HTML kon éypawe tov browser kot 10 AOYIGUIKO €ELANPETNTY] OTO TEAN
tov 1990. Tov 1810 ¥podvo, 0 Mrépvepg At Kol O UNYOVIKOS GUGTNUAT®OV TANPOPOPIKNG TOV
CERN Robert Cailliau cvvepydomkay oe pia ko mpoonddeia e0peong ypnUATOdOTNONG,
aALG TO €pyo dev vioBeTONKe ToTE emionpa amd T0 CERN. 11 TpoGOTIKES TOV CNUELDCELS
a6 10 1990, o Mrépvepg At apBuel «uepicés and Tig TOAAES YPNOELS TOL VIEPKELUEVOLY,

KOl OVOPEPEL TPATO OO OAES L0 EYKVKAOTTAIOELL.

2.1.2 llporteg Tpooraypapéc

H npdn onpodoo dabéciun meprypagn g HTML ftav éva €yypago pe 1o dvopa Etikéteg

HTML, 10 omoio mpmtoavapépdnke oto Atadiktvo and tov Mrépvepg At ota TéAn Tov 1991.

33

—
| —



[Tepéypage ta 20 otoyeio Ta 0mOI0 AMOTEAOVCAY TOV OPYLKO KOl GYETIKA ATAO GYEOACUO
™G HTML. Extég amd Vv €TiKETA DVIEPGLVOEGILOV, 01 VITOAOUTEG NTAV EVIOVOL EMNPEACLEVES
a6 tv SGMLguid, po popen dnuovpyiog tekumpioone, otaypévn oto CERN kot
Bacwopévn otnv SGML. Agkatpio amd exeiva to apyikd otoryeion vIdpPyYoLV aKOUo CHUEPO

otv HTML 4.

To 1010 10 pdtVTo SGML avamapdyst pHepKEG Amd TIC TEYVIKEG TOV TLIOYPAP®V, OALA
eKTOC amd amhn pipnon g tumoypoeiag mpocshitel yevikevpuévn onuoven Paciopévn ce
oToyEin, To OToio LITOPOVV VO ELPOAEDOVTOL TO VA LEGH GTO GALO KOl VO, EPOVV OLOTNTEC.
Axépo, 1o SGML doympiler ™ doun amd 10 mepleydevo, katevhuven mpog v omoia
apyotepa kwvnonke kor 1 HTML, pe ta CSS. I[ToAAd amd ta otoryeio keWévov Tpospyovtal
amo v texvikn] avagopd ISO TR 9537, Techniques for using SGML ( teyvikég ypriong g
SGML ), n omoia pe tn oglpd NG KOADTTEL TA YUPOKTNPIOTIKA TOV TPOIUOV YAOCCOV
popeomoinomng Keyévov mov ypnotpomotovvray amd to TYPSET kot RUNOFF, ko giyov

avamtuydel otig apyésg g dekaetiog Tov 1960 yia to Asttovpyikd cvotnua CTSS.

O Mnépvepg Al Bewpnoe v HTML o¢ pio viomoinon tov SGML. Avtd opiotnke xot
enionua and 1o Internet Engineering Task Force ( IETF ) pe t dnpocicvon g mpdng
npoTaong ywo pa mtpodtaypaen g HTML, ota péca tov 1993, n onoio mephdupave kot
évav Opiopd tomov gyypagov ( DTD, Document Type Definition ) ¢ SGML, o omoiog
opwle v ypoppoTikny. Avtd 1o mpdyepo EANEe peTd TV mapodo €51 UNveV, aAAd TEpLEYEL
KatL a&loonueiowto: v avayvapilon g etikétag tov NCSA Mosaic yio TV evemudtoon
ewovov péoa oto keipevo, m omoia avtikatontpiler v @riocoic tov IETF vy
EVOOUATOON EMTUYNUEVOV TPOTOTLTOV HEGH 6T TpdTLTo. Kdtt mapdoto mepieiye Kot to
avtaymvioTiko mpodyepo tov Dave Raggett, <kHTML+ ( Hypertext Markup Format )», and to
TEAN TOV, TO OMOI0 TPATEWVE TNV TPOTLAOTOINGT UEPIKAOV MO VAOTOMUEVAOV OLVOTOTITOV,

OGS Ol TVOKEG KOt O1 POPLLES.

Metd mov ta mpdyepoa HTML won HTML+ éinav, otig apxég tov 1994, 1o IETF
onuovpynoce v Oudda Epyoasiog yio v HTML, n omoia to 1995 okoxApwoe tnv

«HTML 2.0», pe v mpoBeon va amoTeAEGEL TV TPATY TPOIAYPUPT TAV®D TNV omoio Ha
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Bacilovtav ot peAhovtikég viomomoels.[10] H HTML 2.0 dnupocievnke g RFC 1866, kot
nepieiye Wéeg and ta Tpoxewpo HTML kot HTML+. H apiBunon 2.0 okdémeve amhd vo
Eexmpioel v véa €kdoom amd To TPOYEPA OV TponynOnkav. designation was intended to

distinguish the new edition from previous drafts.

H mepotépo avamtuén kdto and v enifieyn tov IETF kabvotépnoe Adym cvykpovong
evolpepoviov. And 10 1996 ko petd, ot mpodwypapéc e HTML tmpovvton, poli pe
avadpaocn and Tovg dnpovpyods Aoyicpukov, ord to World Wide Web Consortium (W3C).
Qo106060, t0 2000 n HTML éywve eniong maykoéouo npotvmo ( ISO/IEC 15445:2000 ). H
tehevtaio Tpodwaypaen g HTML, n HTML 4.01 dnpocievtnke amd to W3C to 1999, kot

70 2001 dnpociedTnray emiong kot ta AaON kot ot Toporeiyelg tng ( errata ).

2.1.3 Zfpavon

H onpavon HTML oamoteAeiton amd pepikd Pacikd cuotatikd, cuuneptlopuBovouévoy tov
otoyEioV (Kol TV 1810THTOV TOVGE ), NG PACIOUEVOVG GE YAPAKTNPES TOTOVG EG0UEVMV, TNG
AVAPOPES YOPOKTNPOV Kol TNG avapopég ovtotnTov. Eva Eexwplotd onpavtikd cuototikd
givar 1 dAmon tomov gyypaeov ( document type declaration ), n onoia opilet otov browser

TOV TPOTO EPPAVIONG TNG GEMONG.

Ymv HTML, to npdypappo Hello world, éva cvvnbiopévo mpdypapipo. vToAoyloty mov
YPNOUEVEL Y1l TN GVYKPLIOT YAMCCOV TPOYPOUUATIOUOD, YANGGOV GEVAPIOV Kol YAMGOHV
ONUOVONG, QTIAYVETOL LE 9 YPAUUES KOJKO, TAPOTL O VEEG YPOAUWES EIVOL TPOOLPETIKES GTNG

HTML:

<IDOCTYPE html>
<htmlI>
<head>

<title>Hello HTML</title>
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</head>
<body>
<p>Hello world</p>
</body>

</html>

To keipevo avdpesa oto <html> ko 10 </html> meprypdetl v 1610600, Kot TO KEIUEVO
petald tov <body> kot tov </body> eivar 10 opatd pépoc mc. To onuacpévo keipevo
<title>Hello HTML</title> xaBopilel Tov titAo mov Ba eppaviCetor 6TV prdpo TitAov OV

browser.

To Document Type Declaration otov mo méve xkddwo givar yioo tqv HTML 5. Av dev
ocoumepthappavetar 1 MAwon <!doctype html>, 161 pepikoi browser Bo Katagdyovv otV

Aertovpyia quirks yio Tnv epeavion g 6EMONG.

2.1.4 Xroyyeia,

Ta éyypapa HTML anotedovvtor and ototyeic HTML ta omoio 6tnv Mo yeviky Lopen g
&xovv tpia cvotaTikd: £va (E0YOC MO ETIKETEG, TNV «ETIKETA EKKIVIONC» KOl TNV «ETIKETA
TEPUOTICUOVY, TNG WO1OTNTES LEGA GTNV ETIKETO EKKIVIONG, Kol TEAOG TO KEILEVO N TO YPAPIKO
nePlEYOUEVO HeTAED TOV ETIKETMV, TO Omoio pmopel va mepriapuPdvel kot GAlo ototyeio
enpwAevpéva péca tov. To otoryeio HTML pmopei va gival oTidnmote avAaplesa g ETIKETES
exkivnong kot teppatiopov. Térog, kdbe etikéta mepucheietal e cOUPOAN «UEYAAVTEPO

amO» KOl «UIKPOTEPO ATd», dNANON < Ko >.

Enopévog, m yevikn popon evog ototyeiov HTML eivor <etkéro widtntal=»tiunl»
W To2=»Tun2»>nepreydpevo</etikétoa>. Mepwkd otoryeia HTML meprypdoovior g
doeto otoryeia, £govv ™ Hopen <eTKéTo 1WOTNTOl=»TIUN1» WOTNTA2=»TIUN2»>, Kol deV
&xovv KaBoAov mepleydpevo. To O6vopa kdbe otoryeiov HTML eivon 10 610 dvopo mov

YPNOUOTOIEITOL TNG OVTIoTOLYES ETIKETEC. TO OVOUO TNG ETIKETAG TEPUATIGUOV EEKIVAL e Lol
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Kké0eto «/», M omoia moapaleinetor ota ddsw ototyeia. TéAog, av dev avapépoviar pntd ot

1010TNTEC £VOC GTOLYEIOV, TOTE YPNOYLOTOIOVVTOL Ol TPOETIAOYEG GE K(OE TTepinTmOon).

2.1.5 MMopadciypota ctoryeiov

KepaAida tov eyypapov HTML: <head>...</head>. 2vvn0wg mepiéyet tov titho, m.y.:

<head>
<title>O tithoc</title>

</head>

Emwcepodidec: o1 emkeparideg otnv HTML opilovton pe tng etikéteg <hl> g <h6> :

<h1>Emwepaiidal</h1>

<h2>Emwkepaiida2</h2>

<h3>Emwkepaiida3</h3>

<h4>Emwkepaiidad</h4>

<h5>EmkepaiidaS</h5>

<h6>Emkepaiida6</h6>

[Mapdypapot:

<p>Hapaypagog 1</p> <p>Iapdypagpog 2</p>
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AAayn ypouung: <br>. H dwapopd avaueco oto <br> kat to <p> givor 611 10 «br» aAralel
ypouun xopic vo aAAGlel TNV oNUOVTIKY dOUn NG GEAIDNC, EVD TO «p» Tepoyilel T oeloa
oe mopaypdoovc. To «br» givar éva ddelo otoryeio, dNrodn dev Exel meplexdpevo, o0TE Kot

YPEWBLETOL ETIKETA TEPLATIGUOD.

<p>Avt <br> givar pia mapdypoapog <br> pe <br> aAlayég ypoppunc</p>

Tng etvon g ovvdeopog e HTML: IMa ) onovpyia tov ypnoponoteiton n etikéta <a>. H

W0t ta href mepiéyet ™ ceAida TPOOPIGHOL TOV GLVIEGUOV.

<a href=»http://el.wikipedia.org/»>Tng cvvdeopoc ot Bikinaideia! </a>

Zyoha:

<I-Avt eivan éva oyoi0 2>

Ta oyxéio pmopovv va fondncovv oy katavonon g onpavens. Asv gpeaviCovror otnv

10TOGEAIDO.

Yndpyovv dtdpopot Tomot ototyeimv oty HTML.

H dopukn onpaven meptypaeet Tov 6KOTO TOL KEWWEVOL

INa mapdaderypa, o <h2>Golf</h2> onpaiver 611 N AEEN «Golf» Ba elvar o emucepaAiidn

devtepov emumédov. H dopkn onpoven dev eUmEPLEYEL GLYKEKPLUEVO TPOTO ELPAVIONG, OAAL
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01 TEPLGGOTEPOL PUAAOUETPNTEG EXOVV OIKO TNG TPOKAOOPICUEVO TPOTTO Yo TN LOPPOTOinom

oAV TV ototyeimv. To mepieyouevo pmopei vo popeomomBei ontikd pe ) ypnomn tov CSS.

H ofuavon ontikng pop@omoinong meptypagel Ty ELOAVICT] TOV KEWWEVOD, AGYETA ATO TOV

oKOTO TOV.

INo mapdaderypa 1o <b>évtovo «keipevo</b> vmodewkvdel 6Tt o1 cvokevég mov Oa
eupavioovv 1o Keipevo Ba to kbvovv évtovo, aAdd dev Aéel Tt B kbvovv pe TO KEIPEVO Ot
OLOKEVEG OV OEV UTOPOVV VO TO EUPOVIGOVV, TNG YLl TOPAOELY IO Ol GLGKEVES POVNTIKNG
avéyvoong oeAldwv. Toéco omv mepimtwon tov  <b>éviovou</b> 0G0 Kot TOV
<i>TAdylov</i>, vhpyovv GAla cTotyeio Ta omoio umopel OnTIKA Vo eppoviovtat idta, oaAAd
glval O OMNUOVTIKA, TG TO <Strong>cnUovTiKO Keipevo</strong™> Kot T0 <em>Keilevo Ue
éupaon</em> avtictoryo. Elvar vkoAdTEPO VO EPUNVEVGEL TG POVNTIKOG PLAAOUETPNTNG
T0. TeAevTaio OVo otolyeia. Qo1dc0, dev elval IGOTIYLO LE TO OVTIOTOLYO GTOUYEIDL OTTIKNG
popoonoinong. o mapdaderypa Eva Tpdypappo eoVNTIKNG avdyvmong g ceAidag dev Oa
TPEMEL VO TPOPEPEL UE Eppacn Tov Titho ¢ PiPpriov, oArd Otov TO 1d10 TEPLEYOUEVO
epoavifetoar og poe 006vn 10te 0 TitAog Ba eivan pe mAAyw ypaupata. To mepiocdTepa
oTotyelo OMTIKNG popeomoinomng £xovv Bewpnbel Eemepacpéva petd v tpodiaypapn HTML

4.0, xon &yovv avtikatactadel omd Ta CSS.

H onuovon vrmepkelpévon kdver pepikd Ttunpato g €yypaeov va cuvocovv pe dAlo

Eyypopa.

To ototyeio anchor onpovpyel Evav vTepsHVOEGLO 6TO £YYpao, Kat 1 1ot href opilet
Tov  otoyo tov  ovvdéopov. T[a  mopdderypo, 1n onfuavenn HTML <a
href=»http://el.wikipedia.org»>Bimaideio</a> eppaviCert 10 keipevo «Bikimaidei» g
vrepohvoeopo. o v guedvion pog ekdévog ©g cuvoécpov, pmopel va swoaybel éva
otoyeio «img» mg mepleyduevo tov ototyeiov «@». Tng kol 1o «bry, 1o «img» givor Gde0
otoyeio. 'Exel 1010mteg 0AAG Oev €xel mePlEYOUEVO, OVTE ETIKETA TEPUATIGHOV: <a
href=»http://example.org»><img src=»image.gif» alt=»Keipevo meprypapng» width=»50»

height=»50» border=»0»></a>.
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2.1.6 IowotTeg

O meprocotepeg 1W010TTEC TV oTolXElV eivor (edyn ovoldTtOV Kol TILOV, To OToid
Stympilovron pe Eva «=» Kal YpAPOVToL LECH OTNV ETIKETA EKKIVNONG TNG oToLElov, HETA TO
6vopo tov otoreiov. H tun pmopel va mepikieietor oe pova 1 SmAd €160YOYIKA, TopOTL
TIWEG TTOL OMOTEAOVVIOL OO GUYKEKPUYEVOVS YOPUKTPEG UTOPOVV VO, YPAPOVTOL YWOPIG
eloaywywd otmv HTML, adld 6yt otnv XHTML. To va pévouv ot TYHES TV 1010THTOV XOPic
eloaywywkd Oeswpeitar avoocearés. Extdg omd e 1ddtreg mov ypdgovior ¢ (evuyn
OVOUAT®V Kol TIL®OV, VTAPYOLV Kol TNG Ot omoieg emnpedlovv 10 otolyeio amAd pe v

TOPOVGio TG HECH OTNV ETIKETO EKKIVNONG, TNG 1) W010TNTA iSmap Tov GTotyElov img.

Y7rdpyovv Kot TG KOwES 1010t TEG 01 0Toieg eppavifovtol oe TOAAG cTotyeiaL:

H wimra id mopéyel éva avayvopiotikd yio éva ototyeio to omoio eivar povadikd ce
OAOKANPO 1O £yypao. Xpnowonoteital yu va. tavtomolel to otoyeio wote ta CSS va
UmopovV va oAAAEOLY TOV TPOTO oL aVTd epPavileTal, KOOMOS KoL To GEVAPLO UTOPOVV Vo
OALGEOLV, VO LETAKIVIICOLV 1] VAL O10yPAWOLV TO. TEPLEYOLEVA 1| TNV EULPAVICT] TOL. AKOUO,
av éva id mpootebel oto URL pag celidag, mapéyel Eva LOVadIKO avayvmpPLoTIKO Yo £va

TUNa TG 6EMOaG, Yo Tapaderypa: http://el.wikipedia.org/wiki/HTMIL#IS10tnteg

H wi6mta class mapéyer ™ dvvardtta taStvounong mopOHolmy avIIKEWEVOY otV 101
KAdon. Mnopel va ypnoiporomBet yioo va vo amoddcel Kémolo onpacio 6To ototyeio, N yio
okomovg eueavions. o mapddetypa, éva éyypapo HTML upmopei va ypnoyomotel v
emonpovon class=»notation» e pepikd oroyyeia yio va Eeympioetl and to vVIOAOITO KEIUEVO
oV gyypdpov. Katd tv epedvion tov gyypaeov, avtd Ta ototyeio umopel —yio mapaderyLo-
va gpeoaviCovror 0ha pali oto TéA0G TG GEAIDNGC MG VTTOCUEIMGELS, AoyeTa e TNV BEGM OV
eupaviCovror péca otov Kadka. Tng ot wdtreg class ypnoionoohvtol GNUACIOA0YIKE
oto. microformat. '‘Eva otoyeio pmopel va €xet moAlomAég KAACELS, Yoo TopdoELyo TO
class=»notation important» Balelr o otoyeio 1600 otV KAGoN «notation» OGO Kol GTNV

«important».

H 130mra style epappolet ook epeaviong oe cuykekpipéva otoryeio. Oempeitar kaAvTEPN

TOKTIKY] VO YPNCILOTOI0VVTOL Ol 1010TNTES 1d 1| class dote va emA&yetonl To otoryeio péca o
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http://el.wikipedia.org/wiki/HTML#Ιδιότητες

éva. CSS, aAAd TG @opéc umopel va glvor mo amAd vo ovotebovdv style katevbeiav oto

otoyeio.

H wiomta title mpocBéter po e€nynon oto otoyeio oto omoio epapuoletar. Tng
TEPIOCOTEPOVS PLAAOUETPNTES LT 1 WOTTa gueaviletar og avadvopevo mapdbvpo

BonOetag.

H ¥16tra lang tavtonotel v @UoIK | YADGGO TOV TEPIEXOUEVOV TOV GTOLYEIOV, 1 OToial
umopel va etvar SopopeTikn amd to vmolowmo £yypago. o mapddetypa, péco oe éva

EYYPOQO Hmopel vo vITapyEL TO KELEVO:

<p>T1 va kévovpe; <span lang=»fr»>c’est la vie</span>, tng Aéve ko ot I'dArol.</p>

To otoryeio abbr pmopel va ypnoyomombel yia va emdei&et tng amd g o TAVE 10T TEG:

<abbr id="anld” class="jargon” style="color:purple;” title="Hypertext = Markup
Language”>HTML</abbr>

Avtd 1o mapddetypo epeaviCeton owg: HTML. Tng mepiocdtepovg @uAropeTpntés, Otav
otafel 0 delktng TOov TOVTIKIOL TAve omd avtd to otorkelo, tOte B gppavictel Eva

avadvopevo tapdbupo e to mepeyduevo «Hypertext Markup Language».

Ta mepiocdtepa oTotyEio pmopovy g va deytovy v Widtnta dir  omoia kabopiler v
katevBvvon tov keyévov. H tiun «tl»y tng widmrag, deiyvel keipevo mov dwfaletor and

de&1d TG TaL aploTePd, TG Yo Tapaderypa ota Apapikd, ota Iepouca 1| ota Efpaikd.
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2.1.7 Ava@opéc ovTOTNTOV YOPUKTPOV

Amo Vv £ékdoon 4.0 kar petd, omv HTML opiletor éva cvvoro amd 252 avapopéc
OVIOTHTOV YOPAKTNPOV Kal Eva 6OVolo amd 1.114.050 avapopég oviotitov apBuanv. Kat ta
o000 oOVOAO EMITPEMOVY TN  YPOEN HOVOSIKAOV YOPOKTAP®V ®OC ONUOVON, OovTi
YPNOOTOIDVTOS TNG TNG NG Xapoaktpes. Tng yapokmpag kot 1 avtictoyn onuoaven yv

avtoOV BepoHvtal 1600VVALES OVTOTNTES, Kol epavifovTot id1aL.

Avt] 1 SvvaTOTNTA SOPLYNG YAPOKTAP®Y UE AVTOV TOV TPOTO EMTPEMEL TNV EPUNVELL
xopokmpov g < kot & ( 0tav yphoovtor og &lt; Kot &amp;, avtictoya ) oc Keipevo Kot
oyt g onuavon. o moapddstypo, o yopaktipog < Kovovikd onuoivel v &vapén Hog
ETIKETOC, KOl TO & onuaivel TNV &vapén pag avaeopds ovtotntag yapaktipa 1 aptuov. H
vpapn ¢ g &amp; 'H &#x26; 'H &#38; Emtpénet 610 & vo cuumeptlapfavetol péco 6to
nePlEYOUEVO TG otoweiov N péoa omnv TP pog Wt tas. Tng, o yopaktipag AoV
gloaymykov (« ), o omolog ypnolomoteitarl yio va mepPAAAEL TV TIUN HOG WOOTNTOG,
npémnel va ypapeton ¢ &quot; 'H &#x22; 'H &#34; Otav gpoaviletor péoa oty idto tnv Tiun
™G Wt Toc. Opoime, 0 YapaKTPOS LOVAOV EIGAYOYIK®OV (°), TpEmel va Ypapeton o &#x27;
'H &#39; (adlAd Oy g &apos;, pe e€aipeon v ypapn oe XHTML ) étav epeoavifetor péoo
oV Bt TV TN TG 1010TNToS. AV TG dNovpyog eyypdeov HTML napafréyet va ypdyet
oVTA To. COUPOAN OC OVTOTNTEG YOPAKTNPOV 1| aplBudV, TOTE HepKol browser pumopovv va
elval apketd emekeic Kot Tpoomafody va YP1GLUOTOU|COVY TO TAPATANGLO TEPIEXOUEVO Yd
va pavtéyovy v npdBeon tov ypnotn. To amotéreoua dev madel va eivar akvprn onuaven,
N omoio kdvelr 1O &yypago AlydtEPO TPOCITO GE 1TNG browser ot omoiot pmopel va
TPOSTafNGOLY VO AVOAVGOVY TO £YYPOQPO Yo TNG OKOTOVS, TNG Yo TOPAOELYHO Yo, TV

KOTOYMPNON TOV TEPLEYOUEVOV TOV GE UNYavEG avalTnomne.

H Owguyn oOtevkoAbvel g TN YpNom YOPOKTHP®V Tov &ite &ivar OOoKOAO va
dakTVAOYPaPNO0VV, gite Oev GLUTEPIAAUPAVOVTAL KOV GTNV KO®OTKOTOINGT YOPAKTPOV TOV
eyypboov. T'a mapddetypa, o ToViopEvog yopaktpag € ( OnAadn 1o € ), 0 onoiog TLTIKA
CLVOVTATOL GE TNG EVPOTAIKEG YAMGGES, umopet va ypagel og onotodnmote Eyypago HTML
¢ 1 oviotta &eacute; 'H og n apBuntikn avapopd &#233; 'H &#xXE9;, ypnoyonoidvrog

YOPOKTAPES 01 omoiot elvar dtbécipol oe Oha To TANKTPOAGYLH Ko vootnpilovion oe NG
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G KOIKOTOMoELS yapaktipmv. Ot kwdwonomoaelg Unicode, g 1 UTF-8, eivon copPoatég
e OAOVG TNG oVYYpovovg browser kot emitpémovv TV TpdsPacn o€ oxeddV OAOVG TNG

YOPOKTNPES OA®MV TV GLGTNUATOV YPOPNG TOL KOGLOV.

2.1.8 TYmol dedopuévemv

>mmv HTML opilovior pepikoi TOTOL 0€00UEVOV Yo TO TEPLEXOUEVO TOV OTOWEI®V, TNG
oevapla eviohdv M stylesheet, kot g TAnOdpa TOMOV Yy TG TWEG TOV WOOTATOV,
ocounepthappavopéveov tov ID, towv name, tov URI, dwedpov aplBuodv kot povadmv
UKOVG, YAWGCMV, TOUT®V apYEl®V TOAVUECOV, YPOUATOV, KOOWKOTOGEMY YUPOUKTP®V,

NUEPOUNVIDV KA.

2.1.9 AMhoon TOTov £Yypapov

Ta éyypapa HTML mpénet va apyilovv pe o Animon tomov gyypdoov ( Document Type
Declaration, avemionua Aéyeton kor «doctype» ). Avty n oniwon Pondd g browser vo
KatoAdPouv moOG mpémel var SoPAoovV TO TEPLEYOUEVO TOL E€YYPAPOL KOL TAS VA TO

TOPOVCIACOLVV HETA, Kat Wdtaitepa dtav ypnoiponoteitol To quirks mode.

O apykdg okomdc tov doctype Mrav va emtpémel v ovaivon kot emPePoinon twv
eyypapov HTML and gpyorein SGML ta omoia Mtav Paciopéve oto Document Type
Definition ( DTD ). To DTD oto onoio avagépetor to DOCTYPE mepiéyst pior ypoppotikn
o€ YAMGGO UNYovng, 1 omoio kaBopilel Tt EMTPENETAL KOl TL OTOYOPEVETOL VO, VITAPYEL LEGOL
010 &yypago. Ot browser, and v dAAn, dev viomotovv v HTML wg epappoyn g SGML
ka1 cuvenmg oev dwfdlovv o DTD. Ztmv HTMLS dev opileton xkavéva DTD, Adyw eyyevav

tevoroYIK®V Tepoptopmv. ‘Etot 1o doctype <!doctype html> dev avapépetar e Kavéva.

"Eva mapaderypa doctype oe HTML 4 givau:
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<IDOCTYPE HTML PUBLIC “-/I[W3C//DTD HTML 4.01//[EN”
“http://lwww.w3.0rg/TR/html4/strict.dtd”>

Avt n MAwon avaeépetar oto DTD yio v exdoyn «stricty g HTML 4.01. Ta
npoypappato emPefainong kmdika ta onoia Pacifovrar oe SGML, dwupdlovv to DTD pe
OKOTO VO EPUNVEVGOVY KATAAANAQ TO £yypago Kot va enainfedboovv v opBdtTd Tov. Tng
ovyypovovg browser, éva éykvpo doctype evepyomolel T Agttovpyio Katd To TpdTLTO, OVTL

yw To quirks mode.

EmumAéov, oty HTML 4.01 napéyovton kou ta DTD Transitional xon Frameset.

2.1.10 Znpaocroroykn

H Enpoacioroywn HTML eivon g tpoémog ypaone g HTML pe éupoaon oto vomua g
onuacuévng minpogopiag mopd oty euedvion . H HTML  ovumepilapfavet
ONUOGLOAOYIKA oTolElo amd Tnv GVAAYN S, ocvumepthapuPdvel g Kot otoryelo
OMOKAEIGTIKA EPLPAVIGLOKA, TNG TNG £TKETEG <font>, <1i> ka1 <center>. Ymépyovv g Kot Ta
onuactoloyikd ovdétepa span kou div. Ao ta éAn g dekaetiog tov 1990, détav ta CSS
dpyloov  vo  dovAEDOLV TG TEPIGCOTEPOLG browser, Ot GYedOOTEG  10TOCEAId®V
evBapphvoviav vo amo@eLYoLV TN XPNoN TV EUEOVICOKOV eTiketdv tg HTML xot va

TPOTILOVV v dtoympilovv To TePLeYOUEVO OO TNV TTopovGioo.[53]

Ye o ov{nmon v tov ZNUAGoAoyiKO 1610, o Ty Mmépvepe At ko dAlol €dmoav
TopadEtypato TpOT®V Le TG 0moiovg EEumva AoyIGUKA TeAdTn 16100 B pmopohv o pépa
va mepimyovvioar otov Iotd ko va PBpiokovv, vo @uAtpapovv kot vo cvoyetilovv To
TPONYOLUEVMG GOYETO Ko adnpocigvuta dedopéva, TG OQEAOC TOV avOpOT®V YPNOTOV.
Aéxa ypdvio PETA, dEV Elval aKO[O KOV 1 XPNOT| TETOLOV TPOYPOUUUAT®V, 0AAYL TNG A0 TNG
10éec Tov Web 2.0, tov mashups kKot T@v 16106 MO®V GOYKPIONG TIUOV TPOIOVTOV UTOPEL Va.
TANG1alovv 610 oKeNTIKO ekeivo. H Bacikn dtapopd peTalh avtdv TV EQApUOY®OV KOl TV

gEumvav Aoylspukev tov Mrépvepg At elvar 0Tt 1 Tp€yovoeg péEBOdOL GLYKEVTPMONG
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TANPOPOPLOV cLVNOMC oYedALETOL QIO TPOYPOUUUOTIOTES 16TOV, Ol 0moiotl Mon EEpovv g
tomofecieg 10100 Ko Toe API Toov dedopévev mov BEA0VV va. GuVEVDGOLV, Vo, GUYKPIVOLY Kot

VO GLVOVAGOLV.

Tng onuavtikde tOmog Aoyicpikol mov mepuyeital avtopato To dtdiktvo kot dafalet
16TOGEMOES, YWPIG TPONYOVLEVT] YVAOOT) TOV TEPLEYOUEVOL TNG, EIVOL KO TO TPOYPAULOTO TOV
unyovov avalnmons. Avtd To AOYISUIKA €£0pTOVVIOL OO TNV GNUOGLOAOYIKY COPIVELN
TOV 16T0GEAMO®V oV Ppickovv, KaBMG ¥PNOUOTOOVY SAPOPES TEYVIKES Kot aAlyOPtOLovg
v vo Stafdlovv Kot vo Ta&vopohv KAToppdplo GEMO®V KafnUePVA, Kot Vo TOpEYOLV TNG
EMOKENTEG TNG TN OvvatoOTNTO avalnnong, xopig v onoia o Ilaykdosog Iotdg Ba eiye

povo éva Likpd KAAGHO TS YPNCLOTNTAS TOV.

Ot onuacioloyikég dopég mov Mo vrdpyovv oty HTML, eivar onpoavtikd vo epoappodlovton
KaBoAKA, Yo vo fonBovv 10 mEPLEXOUEVO TOV ONUOGLIELUEVOL KEWWEVOL Va. YiveTal KaADTEP
avTinmtd. Mg autd TOV TPOTO, T AOYICUIKA T®V pnyovav avolitnong, oAl kot oA
Aoylopukd mov @tidyvovv mashup 1 dAda vPpida amd 10 mEPIEXOUEVO TOV 10TdTOT®V Oal
UTOPOVV KAAVTEPX VO EKTILOVV TN GNUOGio Tov Keévoy Tov PBpickovv ota yypoapa HTML.
Tng to okond avtd, ot etikéteg g HTML mov e&ummpetodoav povo ePQOVIcoKd GKOTO

Bewpovvian Eemepaopéveg otnv XHTML, ko arayopgdovror otny HTMLS.

Téhog, N onuacoroywd ypoupévn HTML Bektidver v mpocttdtta TV €YYPAP®V GTOV
16016. o mopdaderypo, g browser yia xpnoteg e mpofAnuota dpacng n aKong, eivat mo
€VKOAN M CWOTH ATAGOOGN TNG OOUNG TOL £YYPAPOV HE TPOTO AALO amd TOV OTTIKO, OTAV VTO

elval 6OTA ONUAGIOAOYIKA GNUOGUEVO.

2.1.11 Metagopa tqg HTML

Ta apyxeio HTML, ¢ cvpPaivel ko pe ¢ vroAomovs THTOVS opyeiv TOL VTOAOYIOTY,
umopovv va petamepfov e ToALoVG Tpomove. Qo1d60, Aoy ™G Asttovpyiog g HTML, ot

dvo 1o cuvnbiepévol tpomot givar péow HTTP and évav e&umnpemn, 1 péom e-mail.
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HTTP

Kvplo Mjppa: HTTP

O Tayxoopog Iotdg amotereiton kupiwg and apyeic HTML to omoio petagpépovtal amod
eEumnpettéc ¢ browsers ypnotpomoiwvrog to tpwtékolro HTTP. Qotdco, pia mov to 1610
TPOTOKOALO pmopel emmAéov va HeTaPEPEL EIKOVES, NYO Kot GALO TeplexOpevo, ypelaletal
™G TPOTOG AVAYVAOPLONG TOL TOHTTOV TOL TEPLEYOUEVOL TTov petapépetat. ' Etot, pali pe 1o idto
10O OpYEl0, LETOPEPOVTAL KOl TNG EMTAEOV TANPOPOPIES, 1 peTadedopéva, HeTa&h oVTOV Kot 0
tonog MIME ( ywo mopdostypo text/html 7 application/xhtml+xml ) xabdg wor n

KOOKOTOINGN YAPOUKTNPOV IOV YPNCLOTOIELTOL.

Tng ovyypovoug browser, o tomog MIME mov cvvodever 10 apyeio HTML pmopet va
empealer Tov TpOmO mov owtd gpeaviletar. o mopdderypo, éva apyeio to omoia
ovvodevetan amd évav tomo XHTML MIME, avapévetar va givar ypappévo e yAOGoo
omoTd OTVTTOUEVT, Katd To TpoTVIa TG XML. Av dev gival, 16te T0 GPAALOTO GTOV
KOO umopet va arotpéyouy v opdn aneikdvion tov apyeiov. Emeon n XHTML 1.0 kon
n XHTML 1.1 givon mwévta cvpPatég pe v XML, 1o W3C vroomnpilel 01t dev mailel poro
notog tuvtoc MIME Ba ypnopomomOet.

HTML e-mail

APKETA TPOYPAULATO NAEKTPOVIKNG AAANAOYpapiag evoopaT®vouy duvatdtteg g HTML,
(MOOTE VO EMTPETOVY TNG YPNOTES VA Ypnoioroovy v onpavon s HTML ota pmvipatd
NG, Y10 VO GTEAVOLV KEIUEVO LLE YPDOUO, LE HLOPPOTOINCT), 1| KOl LE EVOMUATMOUEVES EIKOVES
Kot olaypappata. Qotdco, ot péBodol avTEG TPOKAAOVLY HEPIKA TpoPAnuato, To omoio
TPOKOAOVVTOL O’ TNG amd TV EAAEYN KATO0L TPOTHTTOL Yo TV mepinyn HTML og e-
mail ( pe amotéleopo o kGBe TPOYPAUUATIOTNG VO EvEPYEL Katd BovAnom ), Kot o’ €TEPOV

amd TN OLVATOTNTO EKUETAAAELONG CLTAOV TOV SLVOUTOTHTMV A0 KAKOBOVAOVG YP1OTEC.

Ovopata apyeiov
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O mo kowdg tomog apyeiov ywou &yypapa HTML eivon .html, ¢ €xer emPuvoet kor n
ovvtopevon htm, amd pepikd TAANOTEPO AEITOVPYIKE GUOTHUATO TTOL OEV AvVayVAOPLLOV
emektdoelg apyeiov pe meprocotepa and tpia yphupata. Emmiéov, ota Microsoft Windows
ypnowonoteitor o tomog .hta ( amd6 to HTML Application ) o onoiog deiyvel 6Tt 10 apyeio

ovureptrapupavet HTML podli pe kédmoto Suvapikd oTotyeio, Tov T0 KAVOLY VO EKTEAEITOL (G

gpappoy.

2.1.12 Anpwovpyia pe mpoypappota WYSIWYG

‘Eva 6épa avtumapdfeonc g KowvotnTeg Tmv SNUIovpy®V Teplexopévou yia tov loto eivar n
yonon mpoypoupdtov WYSIWIG ( What You See Is What You Get ), oniadn
TPOYPOUUAT®V GTO OTOl0L 0 XPNOTNG OYEOALEL OTTIKA TN GeAida Tng Oa @aivetal PHETG oTOV
browser tov emokéntn. Avtd kéver ) yvoon g HTML mpoaipetikn yioo TV KOTOGKELT
pog 16toceAidas. Avtd to povtédo dmovpyiog pe mpoypdupata WYSIWIG €xet yvopicet

EVTOVEG KPITIKES, KLPIWG AGY® TNG KOKNG TOOTNTOS TOV KMOKO TOL ONHovpyeital autopata.

[Mopora avtd, o1 emeepyactés 1otoceridmv WY SIWYG esivar dnpogireic Adym g evkoAiog

OV TOPEYOLV.
2.2 CSS

To Awdoywd ®OAho Etvod ( CSS, Cascading Style Sheets ) amotehobv €va mOAD KaAO
gpyaAeio ywo vo pmopovue va oAralovpe v epedvion kol t owdrtaén ( layout ) twv
16TOGEAId®V Hag. Mmopovv va pag YALTOoouV omd ToAD ¥pOVo Kol KOTO Kol Hog Oivouv 11
duvatdTTo Vo oxed1AlOVE TIG IGTOGEAMOEG HOG HE M0 EVIEADG Kotvovpyla grlocopio. H

katavonon tov CSS anattel vo vrdpyetl kdmowo facikn epnepia pe v HTML.

Mo va dovAéyovpe pe to CSS dev yperdletar va YpNOUYLOTOGOVUE KATOLO TPOYPOLLLLOL
dnpovpyiag 10T0cEAd®V, OTt®G glvar To Yvwotd FrontPage, DreamWeaver 1 kot to Word,
kaBmg Oa otabovv eunddlo oy katavomon tov CSS. Avtd mov ypealdpacte eival Evog

amhog enelepynotng KEWEVOL, Onmg eivor o Enuetopatdpio ( Notepad ) tov Windows.

Mmopodue vo ypnoiporomcovpe omotov euilopetpnty ( browser ) emibopodue yo va

BAémovpe mmg Ba epgovifovtor ot 16ToceAdEC mov B dnpovpyovLE. LVUVETDS OVTO TOL
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ypewlopoote eivon Evag puAlopetpntc ( browser ) ko évag andog eneéepyaotng Keluévoo (

text editor ).

210 epOTNUA TL propovpe va. Kavovue pe ta CSS, Ba mpémel va yvopilovpe 6t ta CSS eivan
o yhdooo oto ( style language ) mov opiCouvv t didtaén ( layout ) twv HTML eyypdowv.
INo mapdaderypa, ta CSS éxovv va kévovv pe ypappatooelpés ( fonts ), ue ypopata ( colours
), pe mepBmpia ( Margins ), ue sicoveg eovtov ( background images ) kot pe moAAd GAia. Mg
v HTML 00 duokoievtovpe vo aAldEovpe ) ddtaln Tov 16ToceAdmV pog, aAld ta CSS
TPOCPEPOLY TOAAEG EMAOYEG Kot €lval TOAD O GVYKEKPEVA OTIG AemTopépeleg. EmmAdoy,

vrootnpilovion an’ GAOVS TOLG PUAAOUETPNTES.

210 epdTNUO T, €tvar 1) dtapopd avapesa oto CSS kot nv HTML, propovpe vo modpe 6t
n HTML ypnowomoteitor yio va douncetr 1o mepieyoduevo ( content ), evd ta CSS
ypnoomoovvTal yoo TN dwpopemon 1 popeoroinon ( formatting ) tov dounuévov
nepleyopévon. Xovropa Ba yiver capég 1o TL gvvoovpe. Amd 1o Eekivnua g, 1 HTML
YPNOUWOTOIEITO HOVO V1oL VO UTOPOVUE Vo TPOcBETOLE SOU OTO KEIUEVO, OTMG Yo Vo
emonpoivovpe oo eivon keeoaiida ( headline ) i mowa givan mapdypagog ( paragraph ) pe to

yvootd tags ( etikéteg ) g HTML, 6nwg givon ta <h1> ko <p>.

Onwc, kabdg 1 dnuotikdtnTo. ToL Web avtave cuvey®ds, Ol GYEOINGTEG TOV 1GTOCEAId®V
Gpyoav vo yayvouv yo emmAéov duvatdtnteg, 0w mpoctnkn ddtaéng ( layout ) ota
gyypaga. ['a va yiver ovto, ot puidopetpntéc emvoncav kowvovpytr HTML tags, dnwg yio
napadetypo 1o <font>, ta omoio d€pepav amd ta apywd HTML tags xabmhg 6plav ™

dtaTaén Kot Oyt T doun Hog 1I6ToGEMDOG.

210 gpOTNUA TL €0VV va pov mpocpépovv ta CSS, pmopovpe va movue 0t toe CSS
OTOTEAECAV L0 ETOVAGTACT 6TOV KO0 Tov Web design kot to peydio TAEOVEKTUATA TOVG

etvar Tt €€NG :

. AvvoTotnTo Y100 TOV TanTO)Xpovo Eheyyo TG dtataéng ( layout ) modlav eyypdowv and

éva uovo OO otol ( style sheet ).
. ITo axp1Png éreyyog g didraéng ( layout ) Tev 1otoceMdmV.
. Epappoyn d1a@opetikng dtdtaéng o€ d1apopeTikég e£0001e, OTMG screen, print K.4.

. AvopiBunteg mponyuéveg kot eEelnTNUEVES TEXVIKEC.
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2.2.1 H Baown Xovreoén tov CSS

Oa S0VUE TOPO TOG UTOPOVLE VA, SNULOVPYHCOVUE TO TPMTO pag GUAAO otuA ( Style sheet ).
Oa Tpémetl va Eyovpe VTOYN Hog OTL TOAAEG ad TIG 1010TNTEG TOV YpNoipomolovvtal oto. CSS
etvar mapopoteg W avtég g HTML. Ag vroBéocovpe 6t Béhovpe va €yovpe éva mpaio
KOKKWVO ypdpo yo. to eovro ( background ) pog otoceridag. Me tqv HTML Oa giyope
ypawyer To €N :

<body bgcolor="#FF0000">

Me ta CSS pmopodpe va emttdyovpe To 1010 amotéAespa g eENG :
body {

background-color: #FF0000;

ks

Onwg pmopodpe va dovue, ot Kodikoi givatl mepimov ot idtot kot yioo Tnv HTML ko yuo to

CSS. An6 10 Topamdve Topadelyo HropoVUe va dovpe Kot 1o factkd poviédo twv CSS :
selector ( emioyéoag ) {

property (1010tta ): value (tiun);

}

selector property value

¢ mola tags M 1016t T H i g widtrag,
epappoleton glvai 1o ypopa OT®G Y. KOKKIVO

N W TN (QOVTOV Yl TO YPOUO POVTOV
(m.y. body) ( background color)
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2.2.2 E@oappoyn tov CSS o¢ évo HTML éyypogo

Ynapyovv Tpeg TPOTOL TOV UTOPOVLLE VO YPTCLLOTONGOVUE Yot Vo epappocovpe Eva CSS

o’ éva HTML &yypago.

Mébodog 1 : In-line ( attribute style )

O mpwtoc tpoOmOg Yo va epopuocovpe éva CSS o’ éva HTML «keipevo eivanr va
ypnowomomcovpe v wiomzto ( attribute ) style tng HTML. To &idape 1101 mponyovpévmg

LE TO KOKKIVO XpOUO ¢OVTOV Kot pumopel va epapproctel wg e&ng:
<htmI>

<head>

<title>TTopaderypa</title>

</head>

<body style="background-color: #ff0000;">

<p>Avt givon pia kKOKKIvn ceAMda</p>

</body>

</html>

MébBodog 2 : Ecmtepiko-Internal ( tag style )

"Evag dAlog tpomog elvar va ypayoovpe tov Kodwa yio ta CSS pe 1o HTML tag <style>, wg

edng :

<html>

<head>
<title>ITapdaoderypa</title>

<style type="text/css">
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body {

background-color: #ff0000;

}

<[style>

</head>

<body>

<p>Avt givon pia KOKKIvY ceAMda</p>
</body>

</html>

Mébodog 3 : EEwtepiko-External ( link to a style sheet )

O 1pitog TPOTOC, OV E1val AVTOG TOV GLVIGTATAL VO XPTCLLOTOLOVUE, Elval Evag GOVOEGLOG (
link ) mpog éva eEmtepucd apyeio evALov otvl ( external style sheet ). Avtr n pébodog Oa
ypnoorombel ¢’ OAa ta moapadeiypato wov akoAovBovv. Eva eEmtepikd apyeio @OALOVL
oto ( external style sheet ) sivar amhd éva apyeio keywévoo ( text file ) mov €xer emékraon (
extension ) .css. Mropovue va to tonobeticovpe ( upload ) otov Web server, 0tmg 6Aa o

Ao apyeio.

Mo mopdostypa, ag vmoBécovpe 6t t0 apyeio pog style sheet éxer dvoua style.css ko
Bpioketar otov edkelo style. I'a va dnpovpyncovue évav cvovdeospo ( 1ink ) aré to HTML
&yypago, mov eivon o default.htm, mpoc 1o apyeio tov style sheet, mov eivon to style.css, Ha

TPEMEL VO, YPAWOLLE TOV EENG KMOKA
<link rel="stylesheet" type="text/css" href="style/style.css" />

H Sadpoun ( path ) mpog 1o style sheet mpocdiopiletar pe v 1616mra ( attribute ) href. H
TOPATAVE® VPO KOO Tpénel va TotoBet el oto TpuMqpa header tov HTML kddwca, onA.

avdpeoa ota tags <head> kot </head>, wg e&n¢ :

<htmlI>
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<head>

<title>Kvpia Iotocerida</title>

<link rel="stylesheet" type="text/css™ href="style/style.css" />
</head>

<body>

O mapomave cvvdespog (link ) Aéet otov puAlopeTpn | 0Tt Bo TPEMEL VoL YPNCUOTOIGEL TN
ddraén ( layout ) mov vadpyet 6to cuykekpuévo CSS apyeio 6tav TPOKELTAL VO ELPAVICEL TO

nepleyopevo tov pExovrog HTML apyeiov.

Avto mov givor ToAD KoAO pe ™ péBodo avtn etvar OTL PITOPOLUE VO GUVOEGOVIE TOAAL
HTML apyeio pe 1o 1010 apyeio style sheet. M’ drha Aoy, éva apyeio CSS pmopel va
ypnowomomBel yoo vo pmopodue vo eiéyyovpe to layout molhwv HTML eyypdowv

TAVTOYPOVOL.

IMa va 1o dodpe avtd Kot oty TP, propovue va dnpovpyncovpe dvo apyeia, éva HTML

kot éva. CSS, pe to €€Ng mepleyoOpevo :

default.htm

<htmI>

<head>

<title>Kvpia Iotocerida</title>

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

<body>

<h1>To I[Ip®dto pag ®HAL0 XtoA</h1>

</body>

</html>
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style.css
body {

background-color: #ff0000;

ks

Oa TpémeL Vo ONULOVPYNGOVE Ta apyeiol Kot VoL To 0moONKEVGOVE LUE TIG CWOTEG EMEKTACELG
.htm kot .css Ko puoikd va Ta Totobetoovpe Kol 6Tov 1010 edkero. MeTd, LoAG avoiovpe
v otoceAida default.htm pe tov puAlopeTpn pog, Ba damictd®covpe 0Tt Ba Exel KOKKIVO

@OVTO.

2.3 XML

H XML ( ayyA. Apkt. And 1o Extensible Markup Language) givan pio yAddooa onpoveng,
OV TEPLEYEL £VA. GUVOAO KOVOV@V Yl TNV NAEKTPOVIKY kmdikomoinor keévav. Opiletar,
Kupiwg, oty mpodiaypaen XML 1.0 (XML 1.0 Specification ), mov dnpiovpynce o debvig
opyoviopog tpotomwv W3C ( World Wide Web Consortium ), aAAd kot o€ d1dpopeg g

OYETIKES TPOSLULYPOPES AVOLYTAOV TPOTHTTWOV.

H XML oyedudomke divovtog Eppacn otnv omAdTnTo, T YEVIKOTNTO Kol TN XPNoHoTnTOo
oto Awdiktvo. Eivon pio poppomoinon dedopévov keyévov, pe woyvpr vrootpiEn Unicode
Yo TG TG YA®GoEG Tov KOouov. Av kou m oyxediaon g XML eotialel oto keipeva,
YPNOOTOIEITOL  EVPEMS YL TNV avomapdotacn ovdaipetmv OOp®V dedOUEVAOYV, TOL

TPOKVTTOVV Y10 TALPADELYLLAL TG VINPEGIES 16TOD.

Yndpyer pio mowiMo  SETOPOV  TPOYPOUUOTIGUOD  EQOUPUOYDV, TOL UTOPOLV VO
YPNOYOTOOVV Ol TPOYPOUUATIOTES, Y. Vo Tpoomelavvouy dedopuéva XML, aAld xon
dwapopa cvotuate oynubdtov XML, ta omoia givon oyedacuéva yu va fonbodv ctov

0PoHO YAMCO®V, TOL TPOKLATOVV atd TV XML.

‘Ewg 10 2009, éxovv avamtuybBel exatoviadeg yimooeg mov Poacilovion otnv XML,
ovunepthappovopuéveov  tov RSS, tov SOAP wor ¢ XHTML. Ilposmiieypuéveg
Kodwkomomoelg Paciopuéveg otny XML, vdpyovv yio g TEPIoCOTEPES COVITES EPAPLOYADV
ypapeiov, ovumeptropfoavopévov tov Microsoft Office ( Office Open XML ), tov
OpenOffice.org ( OpenDocument ) ko Tov iWork tng etaupiag Apple.
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2.3.1 Xapoaxtipag Unicode

E& opiopov, éva keipevo XML givon pion akoAovBio yapaktipov. Xxeddv kdbe yopoktnpog

Unicode umopei va eppaviletat og £va keipevo XML.

2.3.2 Eneepyaotic ko E@appoyn

Eivor 10 Aoyopuko mov emeepyaleton éva xeipevo XML. Eivar avapevopevo, 6t évag
emeEepyactng Oovievel yuw pio €Qoppoyn. YTApYouv UEPIKEG TOAD GUYKEKPLUEVES
OTOLTOELS, CGYETIKA L€ TO TL UTOPEL Ko TL dev Umopel va kdvel évag eneéepyoocts XML,
oAAG Kopio, O0cov aopd ot cvumeppopd TG epappoyns. O emeepyootng ( OT®G

ovopatiletar amd TV TPOodypae| ), AVaPEPETAL GLYVA, LE TOV ayyAlko 6po XML parser.

2.3.3 Zfqpovon ko Iepreyopevo

O yapoaktfpeg mov amaptiovv éva keipevo XML, amotehovv gite T onuavon eite to
nepleyopevd tov. H onpavorn kor to mepieydpevo, pmopodv vo. emonuoviodv Kot vo
dkpBovv, VoTEPA OO TNV €QOPLOYN KATOIOV OTADV GUVIOKTIKOV Kovovav. Olo tao
oAQapIOUNTIKA TTOL GUVIGTOVV TN ONUOVoY, &ite EeKvOUV HE TO YOPOKTNPO «<» Kol
KOTOAYOUV GTO YOPOKTNPA «>», gite EEKIVOUV LE TO YOPOKTPU «&» KOl KOTOATYOUV GTO
YOPOKTNPO «;». AkOAOVOIEG YOPUKTNPOV TOL O GUVIGTOUV TN GNUOVOT), OTOTEAOVV TO

neplexopevo evog ketpévov XML.

2.3.4 Etwkéto

"Eva ototyeio onpovong mov Eekvd pe 1o yopoktpa "<" Kot KatoAnyel 610 yopoktpa ">".
Ynrdpyovv tpio £10M eTKETOC: ETIKETEG-OPYNG, Y10 TOPAOEY O <section>, ETIKETEC-TEAOVC, Y10l

Topaderypo </section>, Ko ETIKETEG-XOPIC-TEPLEYOLEVO, Yia Topadetypa <line-break/>.
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2.3.5 Xrovyeio

‘Eva Aoyikd andomacpo VoG KEWWEVOL, OV €1Te EeKvA Le pio ETIKETA-OPYNG KO KOTOANYEL
oe Mo eTkéto-téAOVG, &€ite omoteleiton povo omd pio eTkéTa-yopig-mepieydpevo. Ot
YOPOKTNPES TTOV LIAPYOVV, OV LILAPYOLV, UETAED OGS ETIKETAG-OPYNG KO LUOG ETIKETAG-
TEAOVG, GUVIGTOUV TO TEPLEYOUEVO TOL GTOLXEIOV, TO OTOi0 UTOpPEl Vo TEPIEXEL GOV,
ovumeptlappovouévev kol ALV otoreiov, mov ovopdlovion otoryeio-modid. ‘Eva
napaderypa evog otoryeiov eivon to <Greeting>Hello, world.</Greeting>. ‘Eva dAlo givor to

<line-break/>.

2.3.6 XopoKTproTiKo

"Eva otoyeio onpavong mov anoteAeiton amd éva (evydpt Ovopo/Tipn, To omoio vapyel HEca
o€ po ETIKETO-OPYNG N O MO ETIKETA-YOPIC-TEPIEXOUEVO. XTO TOPASEIYIO TAPOUKAT®, TO
otoyeio img &yel 600 yapaktnplotikd, ta. Src kot alt: <img src=»55adonna.jpg» alt="by
Raphael’/>. "Eva dAlo mapadetypo 0o fav to <step number=»3»>Connect A to B.</step>,

OTOL TO OVOULA TOV YOPUKTNPLOTIKO givart «numbers kat 1 tyun tov givon «3».

2.3.7 MAoon XML

Ta xeipeva XML pmopovv va apyilovv, pe 1t 0MA®GCT KATOU®V TANPOPOPIDOV GYETIKAOV LE

avTd, OTMG 6TO0 0KOAOVOO TapadELYLLQL:

<?xml version="1.0" encoding="UTF-8"?>

2.3.8 Mapdaosrypo

To mopaxdtw eivor €vo pkpd, aAdd mAnpeg keipevo XML, mov ypnowomolel OAeg Tig

TOPOATAVED £VVOLEG KL GTOUYELN.

<?xml version="1.0" encoding="UTF-8"?>
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<painting>

<img src="madonna.jpg” alt="Foligno Madonna, by Raphael’/>
<caption>This is Raphael’s “Foligno” Madonna, painted in
<date>1511</date>-<date>1512</date>.</caption>

</painting>

Yndpyovv mévie oTotyeio 6€ owTd TO KEILEVO TOV apadeiypatog: ta painting, img, caption,
kot dvo date. Ta otoryeio date, eivon moudid tov ototyeiov caption, to omoio givar Toudi Tov

ototyeiov-piCag painting. To ototyeio img éyet dHO YOPAKTNPIGTIKA, Ta SIC ko alt.

2.3.9 Xapaxktpes Ko dSraguyn

Ta xeipeva XML amotedovvror €€ odokAnpov amd yapoktiypec Unicode. Extog amd éva
piKpd apBpo, e101KA EEAPOVUEVOV YOPUKTNPOV EAEYYOL, KAOE yapakTipag Tov opileTat 61O
Unicode, pmopet vo gppavifetor oto mepieydpuevo evog kewévov XML, To oivoro tov
YOPOKTPOV TOL HUTOPOVV VO, EUGOVICOVIOL GTN CNUOVON, OV KOl KOTWOS TEPLOPIGUEVO,

TOPAUEVEL LEYEAO.

H XML mapéyet xdmoieg S1€LKOADVOELS YOO TNV TOVTOMOINGT TG K®OKOTOINoNG T®V
yopoktpov Unicode mov amaptiCovuv £va KEIPEVO KAl Y10 TNV ATEIKOVICT] YOPOKTPOV TOV,

YL TOV €vav 1) Tov GAA0 AdY0, dev UTOPOVV VA ¥pNGonotnBodv evBEémg.

2.4 JavaScript

H JavaScript ( JS ) etvor depunvevpévn yAOOOH TPOYPUUUOTICUOD Y10, NAEKTPOVIKOVG
VIOAOYIOTEC. Apyikd amotélece PEPOS TNG LAOTOINGNG TV PLALopeTpNTOV [oToV, Mot TO
oevaplo amd v TAevpa tov meAdtn ( client-side scripts ) vo pmopodv va emKovovovy pe
TOV YPNOTN, VO OVIOAAAGGOLV dedouéva acvyypova Kot va oAldlovv Suvapikd To

TEPLEYOUEVO TOV EYYPAPOV TTOV gpPavileTal.
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H JavaScript eivar puo yAdooa cevapiov mov Baciletor ota mpototuna ( prototype-based ),
elval duvopikn, pe acBevelc TOUTOVG Kol £xEL CLVOPTNOELS MG AVTIKEIpEVA TpdTNG TAENS. H
ovvtaln g eivon emmpeacpévn and ) C. H JavaScript avtiypdeet moAhd ovopato kot
ocuppdoelg ovopatodociog amd tn Java, oAl yeviKd ot 000 avTég YADoGoEG e oyetilovTot Kot
Eyovv TOAD SlopopeTikn onuactoroyio. Ot Paocikég apyég oyedacpov g JavaScript
TPoEPYOVTaL oo TIC YAD®ooeg mpoypappatiopot Self kot Scheme. Eivar yAdooa Baciopévn
o€ OPOPETIKA TPOYPOUUOTIOTIKG Tapadeiypato ( multi-paradigm ), vmootnpilovrag

OVTIKEYULEVOGTPEPES, TPOGTAKTIKO KOl GUVAPTNGLOKO GTUA TPOYPOULULATIGHOD.

H JavaScript ypnowomoteiton kot 6€ apuoyEc eKTOG 16T0GEMIOV — TETON TOpOdElyLaTOL
givar ta éyypaga PDF, ot e€edikevpévol puilopetpntég ( site-specific browsers ) kot ot
wkpég epoppoyés g emoavelog epyaciag ( desktop widgets ). Ou vedtepeg ekovikég
unyaveg ko miaiowo avamtuéng ywo JavaScript ( Onwg to Node.js ) €yovv emiong kdvet
JavaScript o dnpoeIA yuo TNV avartuén pappoydv Iotov oty TAevpd Tov dakopot (

server-side ).

To wpdtumo ¢ YAdGGag Katd Tov opyovicpd tvrmomoinong ECMA ovopaleton ECMAscript.

2.4.1 Iotopia

H yA®ooa mpoypappaticpov JavaScript dnpovpyndnke apyikd and tov Brendan Eich g
etoupeiag Netscape pe v emovopio Mocha. Apydtepo, Mocha petovopdotnke oe
LiveScript, kow telkd oe JavaScript, kvplowg emedn n avldmtuén g EMNPEACTNKE
TEPLOCOTEPO OO TN YAOOOH TPOYpoupaTicpol Java. LiveScript tav to enionuo Ovopo g
YADGGOG OTOV Yo TPMTN (OPa KUKAOQOpNoe oty ayopd oe Prta ( beta ) ekddoelg pe 1o
npdypappa tepmynons oto Web, Netscape Navigator ekdoyn 2.0 tov Zentéuppio tov 1995.
LiveScript petovopdotnke o€ JavaScript o pia Kown ovokoivoon pe tv etopeioc Sun
Microsystems otic 4 Aekeufpiov, 1995, dtav enektddnke oty €KS0GN TOL TPOYPAUUATOS

nepmynons oto Web, Netscape exdoyn 2.0B3.

H JavaScript anékmoe peydin emtvyio ¢ yAdcoo otnv mievpd tov mehdatn ( client-side )

Y10 EKTEAECT] KOOIKO GE 10TOCEAOES, KOt TEPIMNPONKE GE SLAPOPO TPOYPAUUOTO TEPIYNONG
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oto Web. Katd ocvvéneta, n etoupeia Microsoft ovopace v epdppoyn g o€ JScript yuo va
amo@ivyel dvokoAa Béuata eumopikdv onudatwv. JScript mpdcbece véovg puebodovg yia va
dopbmcel ta Y2K-pofinquato otnv JavaScript, ot onoiot Baciotnkav oty java.util.Date
16En ¢ Java. JScript mepinebnke oto mpdypappa Internet Explorer ekdoyn 3.0, to omoio

KukAOPOpNoE TOV AVYOVsTo Tov 1996.

Tov NoéuBpio tov 1996, n Netscape avokoivooe 6t elye vroPdrel T yAdoca JavaScript 6to
Ecma International ( pia opydvoon g Tomonoinong TV YAOGGMV TPOYPUUUATIGHOD ) Yo
e&étoon g Pounyavikd TPOTLTO, KOL GTI GLVEXEWDL TO £PY0 EIXE OC AMOTEAEGUO TNV

Tomonomuévn popen mov ovopdietar ECMAScript.

H JavaScript £xet yiver pio omd Tig o dNUOPIAEIS YADGGEG TPOYPOUUUOTIGHOD NAEKTPOVIKMOV
voloylot®v otov Ilaykoéopo Iotdo ( Web ). Apywkd, Opmg, moAlol emayyeApotieg
TPOYPOUUATIOTEG VIOTIUNGOV TH YADOCGCH O10TL TO KOWO NG NTAV EPACLTENVEG GUYYPUPEIS
16TOGEMO®V Kat Oyt emaryyeApatieg TpoypaURoTIotés (Kot Heta&d dAAwv Adymv ). Me pe m
xpNom g texvoroyiag Ajax, n JavaScript YAOGoO £TEGTPEYE GTO TPOGKNVIO KOl EPEPE TTLO
EMAYYEALOATIKT TPOGOYN TPOYPAUUATIGHOV. To amotédecua NTav €va KUVOTOUO OVTIKTLTTO
omv e&dmlmon tov mAaciov kot Tov Bipilodnkov, ™ Beitioon TPOYPOUUOTIGHOD LE
JavaScript, kaBmg kot avénuévn xpnon g JavaScript é€m omd Ta TPOYPALLATO TEPUYTONG
oto Web.

Tov Iavovépro Tov 2009, 10 épyo CommonlJS 13p0Onke pe 6TdHY0 TOV KABOPIGUO EVOG KOWVOL
potOHmoLv P1PAodNKNg Kvupiwg Yoo v avdmruén g JavaScript €€ amd 10 TPOYPOLLLO

TEPMYNONG Kat péca og GALeG TevoroYies ( m.y. server-side ).

2.4.2 Movtélo ektéleong

H apyikn| éxdoon g Javascript Baciotnke otn obvtaén ot YAdcsca mpoypappatiopod C,

av Ko £xel e&eAyBel, EVOOUOTAOVOVTOG L0 YOPAKTNPIOTIKA AT VEOTEPES YADGGEG.
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Apyikd xpnolpomotOnke yio Tpoypoupaticpd omd v mhsvpd tov meddtn ( client ), mov
nroav o puiiouetpnig ( browser ) tov ypro, kot yapaknpiotnke ocav client-side yAddooa
TPOYPOUUATIGHOD. AVTO onuaivel 0Tl 1 eneepyacio TOL KOJKa Javascript Kot 1 Topayyn
Tov TehkoV mepleyopévov HTML degv mpaypotonoleitor 6to SoKOUoT], OAAG ©TO
TPOYPOLLO. TEPMYNONG TOV EMICKENTMOV, EVO UTOPEL Vo evoOUaT®Oel 68 oTaTIKEG oEAdES
HTML. Avrtifeta, dAleg yAddooeg énwg n PHP extehobvian oto dakopoty ( server-side

YADGGEG TPOYPUUUATIOUOD ).

[Mapd v evpela ypnon g Javascript yw cvyypaen TPOYPOUUATOV o€ TEPPAAAOV
(QUAAOUETPNT, OO TNV OPYN YPNOLOTOONKE KOl V1o TN GLYYPAPT KOIIKA omd TNV TAELPE
TOV dKOUIGTN, omd TV dwo T Netscape oto mpoidv LiveWire, pe pukpn emroyio. H xpnon
¢ Javascript 610 dtakopot) gpeoavietar Al onpepa, pe tn ddoomn tov Node.js, vog

LOVTEAOL TTPOYPOLUOTIONOD Baciopuévo ata yeyovota ( events ).

2.4.3 Javascript kot Java

H Javascript 6ev Bo mpéner va cvyyéetor pe tn Java, mov elvar S0QOPETIKY YADGO
TPOYPOUUATIGLOD KOl LE OPOPETIKES epappoyés. H ypron g AéEng «Java» 6to dovopa g
YADGGOG EYEL TEPLGGOTEPT OYEOT UE TO TPOPIA TOL TPOIOVTOG TOV EMPETME VO EXEL KO
Mybtepo pe kamota mhavn copPatdtnta 1 AAAN otevny oxéon pe t Java. POAo o€ avthv
ovyyvon énonée kot OTL 1 Java kou m Javascript €govv deytel CNUAVTIKES EMPPOEG AO TN
yAoooa C, €01ké GTO GLVIOKTIKO, VA &ivol Kol Ol dVO AVTIKEYLEVOGTPEPELS YADCGES.
Toviletor 011 0 cWOTOHG TPOTOG YPAUPNG TNG Elvan «Javascript» kat oyt ‘Java script’ cav 600

AeEelg, Ommg AavOaopéEva YpAPETOL OPIGUEVES POPES.

2.4.4 Agiypo koowka Javascript

O xmowoag Javascript pog celMoag mepucAeietal and Tic etikétreg g HTML <script

type="text/javascript"> ko </script>.
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IMa mapdderypa, o akdAovbog kmodkag Javascript epgovilel éva mlaicto O10AdYoL e TO

keipevo "T'ela Gov, kOoue!":

<script type="text/javascript™>
alert(T'eia oov, kooue!");

</script>

Av o kodikog Javascript mepiéyel meplocoTePEC amd pio eVIioAéc, avtég Oo mpémel va
S@P1oToHV HETAED TOVG LLE TO YOPOKTNPO TOL EAANVIKOV £p@TNATIKOV ;' ( OnAadn g
Aotvikng dve teieiog ). H xpion tov yopaktipa avtod yio v teAgvtaio eVIOAN dev gival
amapoitnm. H dwaydpion tov evioddv otovg vedtepove uilouetpntég ( browsers ) dgv

elvan amopaitntn.

Muw dAAn Bacwkn eviodr], n window.prompt( "uvope mpog to ypnot" ), (ntdel and to
YPNOTN VO GLUTANPOCEL €V KOUUATL oG oitnong omevbeiog dote To dedOpEVOL V.

xpnoonomBodv cav keipevo:

<script>
var FIRSTvariable = window.prompt( "PLEASE FILL IN YOUR NAME")
alert( "Your name is " + FIRSTvariable + "." )

</script>

2.5 PHP

H PHP &ivor po yAdcca mpoypappatiopod yo m onpovpyio ceridwv web pe duvapuxod
nepleyopevo. Mua celMoo PHP mepvd and enelepyacio and éva copPatd S10KOUOTH TOV

[Maykoéopiov Iotov (my. Apache), dote va mopaybel oe mpaypatikd ypovo To TEMKO
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TEPLEYOUEVO, TTOV Bol GTOAEL GTO TPOYPOUULO TEPMYNONG TV EMOKENTMOV GE LOPPYT] KOOTKO

HTML.

2.5.1 Enektdosis apyeimv Kol SO10KOpUIGTES

‘Eva apyeio pe kddwa PHP Ba mpéner va Exer v katdAAnin enéxtaon ( w.y. *.php, *.php4,
* phtml k.4. ). H evooudtoon kodika o éva apyeio eméktaong .html dev Ba Aertovpynoet
Kot B gpeavicel otov browser tov kddwka yopig Kapio emefepyacia, ektdg av €xetl yivel 1
KataAANAn pOOuion ota MIME types tov server. Emiong axkdun ki 0tav éva apyeio &xet myv
eméktaon .php, Oa mpémer o server va eivar pvBuicpévog yio va emefepydaletor Kol va
petayrotiler tov kodwo PHP ce HTML mov koatoAiafoiver 1o mpdypoppa merdtn. O
dtaukoputotg Apache, Tov ¥pPNGILOTOIEITOL CUEPE EVPEMS GE GUGTHUOTO LUE TO AELTOVPYIKE
ovotiuata GNU/Linux, Microsoft Windows, Mac OS X vmoompiler € opiopod tnv
extéheon kodwka PHP, eite pe v ypnon evdg mpdsbetov ( mod php ) 1| pe v amocToAn
TOV KOJKa mPpog ektédeon oe eEmtepikn oepyacio CGI 1 FCGI 1 pe v élevon g phpS.4
vrootnpilovtol 1 eKTELEST] 68 TOALAGYOLOVE 1oToY®pOovg, FastCGI Process Manager ( FPM

).

2.5.2 Ietopia g PHP

H wotopia ¢ PHP Eexvd amd 1o 1994, 6tav évag portng, o Rasmus Lerdorf ompiovpynoe
YPNOOTOIDOVTOS TN YADGG mpoypoppoticpov Perl éva anid script pe dvoua php.cgi, yio
npocmmikn xpnon. To script avtd lye cav oxomd va datnpel po MoTo GTATIGTIKOV Yo T
dropa mov £PAemav to online Broypapikd tov onpeiopa. Apyodtepa avtd 1o script o diEbeoe
Kol o€ GIAOVG TOL, 01 0100t dpyLGaV Vo TOL {NTOVV VO TPOGHEGEL TEPIGGATEPEG OLVATOTNTEC.
H yAdooa t6te ovopaldtav PHP/FI and ta apyikd Personal Home Page/Form Interpreter. To
1997 n PHP/FI épBace omv ékdoon 2.0, Pacilopevn avtn m @opd ot yAwoca C kot
appavtog teptocodtepovg and 50.000 16TdTOTOVE TOV TN YPNGILOTOVGAV, EVD OPYOTEPH
v 1010 xpovid ot Andi Gutmans kot Zeev Suraski Eavaéypoyav T YAOGGO ard TV apyn,
Bacilopevor dpmg apketd oty PHP/FI 2.0. 'Eto1 1 PHP é9pBace oty €kdoom 3.0 n omoia
Bvle mEPLGGOTEPO TN ONUEPIVI LOPON TNG. ZTN cLVEYELD, ot Zeev kot Andi dnpodpyncav
v gtoupeia Zend (amd o opyKd TOV OVOUAT®V TOVGS ), 1| omoio cuveyilel péypt Kot onuepa

Vv avamtoén Ko eEEMEN g YAwooag PHP. AkolovOnoe to 1998 1 éxdoon 4 g PHP, tov
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IovAto Tov 2004 dratébnke n ékdoon 5, evd ot TN oTryUn £xovv NOT daTedel Ko o1 TPMOTEG
JOKIUAOTIKEG ekdOaElg TG enepyouevng PHP 6, ywo omolovonmote mpoypappatioty 0EAeL va
m xpnowonomaet. Ot mePIGGOTEPOL IGTOTONOL ML TOV TAPOVTOS YPNGULOTOOVY KVPIWG TIG

exdooelg 4 kan 5 g PHP.

3. Y Aomoinon cueTipnatog

Yvuvdéovpe OAa Tor TapeAKOpEVA HeTalD Tovg pe aywyd o omoiog £xet dwotoun 0.50mm ko
avtéxel eoptio péypt 6A. H dwatoun avt) mpoékvye and 10 mnAiko téong Kot 1oyhg mov
YPNOOTOOVV Ol GLOKEVEG KaBDG Kot amd v mpdchetn mapoy| mov Bo ddoovue 61O
oLGTNUO GE TEPIMTOOT TOV HEAAOVTIKA, TpocBEcove | AAAAEOLLE GLGKELT LLE OLOPOPETIKTY)

KOTOVAAWDGT EVEPYELOG.
Koatavédimon cuokevdv:
Raspberry: 3W

Modem: 1W

GSM Alarm Dialer: 1W
Kovooha: 1W

Peré: 0.24W
Avepiompog: 3.7W

Y0voro: 9.94W

Ymroloyilovpe v évtaon:

| =0.83A
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Apa TEPIOGELOVY GTO GUOTNUA SA TEPimOv oe TePIMTOON 7OV TPOocHEGoLE Kot QAL
e€aptNUATO LEAAOVTIKA. ATortovvTal 2 ac@aAE0ONKES LE aopAAEleg UEYIOTNG éviaons 6A

01 OTtOlEg £lval GUVOEUEVEG GE GELPA 1 0L LLE TNV PToTopio KoL 1 GAAN LE TO QOTOPOATAIKO.

H dibpkela e pratapiog yopic nAo@dvela pe evoeyopuevo va S0uAED0VY OAES Ol GUOKEVES

ne adtdkonn Agttovpyio etvat:

Téon proatapiog =12V

Xopntwkomrto uratapioc = 21Ah

Kotavaimon evépyelag = 9.94Wh

O aveoTpag eivat GLVOEUEVOG TNV TOPOYN TOV OTOPOATOIKOD GPaL:
9.94 — 3.7 = 6.24W &givor 1 KOTOVAA®OOT) TOV GLGKELAOV OO TNV UITATOPIO.
Apa og 24 dpec Ba Exovpe:

24 * 6.24 = 149.76Wh

H proatapio éxet yopnrikdmra 21 Ah kot avtd onpaivet:

21 * 12 = 252Wh

SOUPOVO LLE TO TOPOTAVE® OTTOTEAEGLOTOL:

252 —149.76 = 102.24Wh

SOUTEPOACLL

H proatapio kaAdmter 6A0 10 cOGTHHA OTOV AEITOVPYOVV OAEC OL GLGKEVES YMPIC NAOPAVEL
v 32 opeg kan 52 Aemtd. H yopntikdtnto avt apkel neidn vrdapyst ke pépa nAtopdaveio
éoto kot Alyn ( pe odvvepa etévetl kot too 150W/m? ) kot ot cuokevég dev Ba Agttovpyovv

noté Oleg pali yio toceg dpec. Extipdrorl to svompo kotd péco 0po va Asttovpyel 2 pépec.

Y7oAOYIGHOG OTOUNG Oy®YOL HETAED POTOPOATAIKOD GTOlKElOV KOl pmaTopiog KT TNV

dlapKel POPTIONG.
g peydin nhoedveio n omddoom tov pmtofoAtaikol eivar 12V ko 20W.

Apa 6tav eoptilel n protapio  Evraon exeivn T otiyun elvat:
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| =—=>
12

| =1.66A

Ondte YPNOOTOIOVUE TOV 1010 Oy®yd Kot 1 €VTAOYT OV TEPIGGEVEL ONUAIVEL OTL £YOVUE

TeEPOMPLYL Y10 POTOPOATATKO GTOXEIO LEYOAVTEPMOV JACTACEMV LE TEPLOTOTEPT 1GYD.

Ot cvokevég Otav Aettovpyobv OAeg pali n évraon oto KOKAmpa givar 0.83A. Mia tuyaia
HETPNON 7OV £YIVE LE TO TOAVUETPO OTAV TO GUOTNUO AELITOVPYOVCE GE KOVOVIKG EMImEdQ
¢oege évraom 0.47A. Apa pia ektipnon mov pmopovpe va Kévoope eivar 0tt amd ta 1.66A
£VTOOTG OV VIAPYEL GTOV AYy®YO TOL QMOTOPOATOKOD G UEPES e TANPT NMAOQAVELD, TO
0.47A 1o ypnowomoohv ot GLoKEVEG Kal OTL meptooevel, dniadq 1.19A oprtiler v

umotapio. Apo

2 =17.6

1.19

H protapio eEaviinuévn ypedleton 17.6 dpeg nAMoeavelag yio vo. opTicel TANp®S, Vo

W0OVIKES GLVOTKEC.

Y& OAeG TIG GLVOEGELS Elval LITOYPEMTIKY M XPNON POPNTOD TOAVUETPOL Yio EAEYYO, LETPMON

Kol oavixvevnon NAEKTPIKOV TPOPANUATOV GTO KOKAMLLOL.

O0c0 avopopd ToV TPOYPUUUATICUO GTO GTAOL0 TNG AVATTLENG, O TPOYPULUATIOTNG TPETEL VO
TPOGEYEL TOL GUVTOKTIKA KOl TEPIOCCOTEPO TA AOYIKA AGON dote va ohokAnpmBel e emtuyion

odkooiol.

H dwdkacio mov Ba meprypapel omn cvvéyeln €xel oxedlaotel e TPOGUVOTOAMGUO TNV
EABYLOTN KOTAVAAWMGT) EVEPYELNS KOL TOL OYKOL TG TANPOPOPIG OV OVTUALACCETOL LEGH

TOL SIKTHOL KIVNTHG TNAEP®VING.
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3.1 Hpoypoppatiopég GSM Alarm Dialer kon SIM Card

Ta Ppato mov TPEMEL Vo KAVOLLE Y10 VO SMGOVUE TIG TOPAUETPOVS otV KapTto SIM Tov

dktHov Kvnng Aepmviog Vodafone mpiv v tomobeticovpue oto GSM Alarm Dialer.
2y 006vn avapovig TANKTpoAoyoV e #43# Kol ameEVEPYOTOLOVUE TNV AVALOVY] KAGEMV.

Kohlovpe to 1285 ko akoAovBovue TIG MYOyPaeNUEVES 00MNYieG. ATMEVEPYOTOIOVUE TOV

OLTOUATO TNAEP®VNTI KO TNV E100TOINCT KANCEWV.
Amevepyonotodpe Tov koo stsaywyns PIN 1.
H cvykexpipévn dwdikacio woyvet kot yro tnv kKapta SIM tov povrep.

H mhatedppa avth armartei Master User, mo cvykekpipéva amd motdv apfpd kivnrov d€xetan

Vo eKTEAEL TIG TOPAPETPOVG TTOL TG CTEAVEL UE SMS.

21 0KN pog mepintwon 1o peré avtd omiilel kot ofnvetl to Raspberry pe tmiepoviky kKAnon
n wvopa kot to Input A yiveton HIGH 6tav avoi&el ) mopta amd 10 Kouti o€ mepintmon

napaPioacons E100TolElToL O SLOYEPLOTHG.

3.2 llpocTonacio kot Tpoypappoticpnés Raspberry

To Raspberry oev mepthappdavel tpogodocia, pvniun ROM kot Aettovpywkd cvotmua. H
LVIUN IOV GLVIGTA O KOTAOKELAOTNG elval, eAdyiotn yopntikdtnta 4GB Class 10 n omoia
etéver Ta 10 MB/s. Tpopodotikd ypnoiponoteiton 1on 1o DC to DC Converter to omoio

nepthoppivetor ota EAPTHLLOTOL.

65

—
| —



3.2.1 Eykataostaocn Raspbian

Ewkova 21 Raspbian Logo

To Raspbian givau éva Debian-based Agttovpyikd chotnpa tov vworoyiot yia Raspberry Pi,

OV OVOTTOYONKE aTd Lol kP ORLAdO TPOYPOUUATICTAOV.
Katefalovpe to mpdypappo and to https://downloads.raspberrypi.org/raspbian_latest
Kot 1o apyeio to mepvaue otnv MicroSD Card pe npoypappo 6nmg to Win32 Disk Imager.

To npoypappa Oa etiaerl 2 partition pe apyeio, To tpodto FAT32 kot 10 d£0TEPO TO YVOGTO
oto. Linux Ext4. Otav oloxinpwbei tomoBetodue v kapta oto Raspberry. Kotd v
ekkivnon Oa Eekvnoet 1 eykatdotoon Tov Raspbian pe didpopec TapapéTpoug Tov TPEmEL va.
dmwoel 0 ypNoTNg Y. Ovopo ypNotn, mePPAAlov  ypoewd 1 UOvVo  KOVGOAQ,

gvepyomoinon/amevepyonoinomn kapepag, evepyomoinon/anevepyonoinon 12C «.a.

3.2.2 Eykartactaon takéTov yia Raspbian

Mo va eykatactabobv to mokéto to omoio €ivol amapaitnTo Yoo VO VAOTOMGOLUE TNV

eQapuoyN TANKTpoAoyobue otov Terminal:
sudo apt-get update
sudo apt-get install gedit

sudo apt-get install ppp

66

—
| —



3.2.2.1 Gedit

To gedit eivan éva mpdypouua eneEepyaciog KEWEVOL OYESOOCUEVO Y10, TO YPOUPIKO
nepParrov epyacsiag GNOME, tov omoiov kot amotelel Tov emionuo enelepyaotn KEWEVO.
Elvaw mpoemideypévo mpdypoappo 6tV €yKatdotacn apketdv olavopmv Linux, ommg to
Ubuntu kot to Debian. Amo to Aekéuppro tov 2008 diatifetar kot yio 10 AELTOLPYIKO
ocvotuoe. Microsoft Windows. To gedit givar ehevBepo Aoyiopkd, 0d€1000TNUEVO UE TNV
GNU General Public License ( GNU GPL ). I'io va avoi&ovue kamotwo apyeio ue tov Gedit

OPKEL VO TANKTPOALOY GOV E:

sudo gedit /main.sh

3.2.2.2 PPP

Yta diktvo vroloylotwv, To PPP ( Point-to-Point Protocol ) eivot éva mpotoxorro Ledéng
dedopévmv mov ypnotpomoteitor yoo T Omuovpyio po amgvbeiog cvvdeong petald dvo
kKOuPwv. Mmopel va mapéyel Eeyyo tantdTTag GOVOESNG, KPLTTOYPAPNON UETAO0CNC Kot
ovumieon. Xpnowomnoteitat yio dial-up mpdoPacn oto dadiktvo, dedopévov Ott ta makéta, IP
dev umopovv va petadofoldv pécm pag ypapuung modem ywpig kdmoto mpwtokoAro (eHENG

dedopEVMV.

¥t S pog viomoinomn pe 1o TPTOKOALO awtd cuvvdéetor To modem oto Internet ko
evnuepdvel omd povo tov to Routing Table. Exiong ypnowomoidvrag v Chat mov £xet
EVOOUOTMOUEVT UTOPOVUE VO, ETKOVOVOLUE pe o modem pe AT Commands dote va pog

divel Tig TAnpoopieg mov yperalopaote. I'a va dodue to Routing Table minktporoyodue:
sudo netstat —r —n

Kdmoeg pvOpuiceic 6mmg 1o APN tov mapdyov givarl amobnkevpéva otny kapto SIM.

3.2.2.3 Weewx

To Weewx givar éva dwpedv Tpdypappa, avorytod Kmowka Aoyioukd, ypauuévo oe Python,

T0 OTOl0 OAANAEMOPA HE TO HETEMPOAOYIKO OTOOUO OOTE Vo TOPAYOLV  YPOPIKES
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TOPUCTACELS, apyeio avapopdv Kot apyeia pe katoinéeg omoc HTML, XML «.a. divovtag

T0 KoT@AAN A Weather tags.

Brjuata yio v eykatdotacn tov Weewx:

sudo apt-get install python-imaging
sudo apt-get install python-usb
sudo apt-get install python-dev

http://weewx.com/downloads/weewx-3.5.0.tar.qz

tar xvfz weewx-3.4.0.tar.gz

cd weewx-3.4.0/

Jsetup.py build

sudo ./setup.py install

cd /home/weewx

sudo ./bin/weewxd weewx.conf

sudo tail -f /var/log/syslog

Bruota ywo v aneykatdotaor tov Weewx:

sudo rm -r /home/weewx

sudo apt-get remove python-imaging

sudo apt-get remove python-usb

sudo apt-get remove python-dev
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http://weewx.com/downloads/weewx-3.5.0.tar.gz

Avotyovue to configuration file tov Weewx:
sudo gedit /weewx/weewx.conf

Y10 v OpIGOVLE TOVE TOPOUKATO TOPAUETPOVG:
Ovopo otafpod

Yyouetpo

leoypapikd punkog

l'eoypapikd TAdtog

TYmog otadpov

USB Bvupa

Movédeg pétpnong

Apyeto/a e&oryaryng

Me to apyeio mov Ppicketar 6To:

[etc/init.d/weewx

10 Weewx kavel evépyeleg ot omoieg e€aptavral amd To arguments wov divove.
sudo /etc/init.d/weewx start to Tpdypoppa Eekvaet

sudo /etc/init.d/weewx stop to TpOYPOLLILO. GTOUOTAEL

sudo /etc/init.d/weewx restart To TpOYpOAULLO KAVEL ETOVEKKIVIOT

Otav 10 tpe€&ovpe Yo TPMOTN POpA LIAPYEL PEYAAN kabBvotépnon uExpL vo yiver mANpN
OLAAOYN OEOOUEVOV TOV 16TOPIKOVD 1TNG kovooAag. To dedopéva Kol To YPOONUATO

dnpovpyovvtar péca oto eaxero /weewx/public_html
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3.2.3 Aquovpyia apyeiov shell script

Anovpyovpue 1o Pacikd apyeio shell script 7.y, main.sh oto omoio Oa dnAdoovue tomo shell
n.x. sh M bash. T'o va to dnidcovue to avoiyovpe pe tov gedit kol otn TpdT™ Ypouun
nAnktporoyovpe #!/bin/sh i #!/bin/bash kot matape save. Eivar £topo yia va Eekivioovpe
Vo Ypapovpe Tig eVToAES. o vo KOAEGEL TIC GUVAPTACELS ENEWN dEV ONADVOVTOL TPETEL VOl
yivel mpoomédacn oAdkAnpov tov shell. Mmopodue va Eekiviicovpe and 1o Téhog va draPdalet
TIG GLVOPTNCELS. [ Vo €yovpe d1POPETIKEG EKTELEGEIC o€ KADE Eexivnua @TIdyvoLUE Lol
switch-case kot v tpéyovpe pe v T mov £xet to eEmtepikd argument. Otav sipaote
£TOLLOL VAL TO EKTEAEGOVE Eivorl a.dVVOTO €MELd] KAOE VEO apyeio mov dnuiovpyovv o Linux
dev eivon executable. T va 1o kévovue Aowtdv extedéoiuo avoiyovpe tov Terminal kot

TANKTPOAOYOVLE
sudo chmod +x main.sh
To apyelo eivar EToyo ylo extédeon.

2w mapodoo viomoinon To apyeio avtd €yer mpoypoppatiotel ®cte vo  eKkteAel
CUYKEKPLUEVES EVEPYELES YO TN OCOGTY AELTovpyial KO TNV GLVTHPNOT TOV cLoTHaToc. [To
OLYKEKPIUEVO EAEYYXEL OV LTTAPYEL cVVOeon oto Internet kdbe pa dpa, ov vedpyel Kamoo
npoPAnua pe to 3G modem, 1oy0g onuatog modem, lac ko cell modem, diapalet kan exteret
eVIOAég amd SMS kdébe éva Aemtd, avayvopion opldpod amoctoAiéo tov SMS, dnpovpyio
apyelov ™G TPEYOVGOG KATACTUGNS TOV GUGTHUATOG OTAV TO {NTNCEL O SLUYEPLOTNG, ANYNG
ewovog and v Kapepo kdbe S5 Aemtd M O0tav 1O (NTNCEL O OOYEPIOTNG, EAEYYOC
Oepuoxpaciog TOv CLOTNUATOC KOl AVLTOHNTN AEITOVPYIOL TOV avepuoTnpa Kabe 1 Aemto,
TEPLOSIKN ATOGTOAY] OEGOUEVOV GTOV KEVIPIKO Server péow ftp kabe 5 Aemtd, oddoyn and 2G

oe 3G Kot 1o avtioTpo@o 6ToV T0 CNTNGEL O SLYELPLOTIS.
To script éxel Tpoypappotiotel £T01 MOTE Vo, dEYETAL LEGHO SMS EVIOAEG OTTMG:

Shutdown, reboot, status, fan auto, fan off, fan on, modem connect, modem disconnect,
modem reset, modem auto, modem gsm, modem gsm/wcdma, modem wcdma, modem
wcdma/gsm, camera auto, camera off, camera on, weewx stop, weewx start, weewx restart,

charts, default command.

H kauepa éxer Aqyn eikodvag pe daotdoeig 640 X 480 pixels kot tomo apyeiov .jpg. Xe avtég

T1G O100TACELG £YOVILE KOATN TO1OTNTA EKOVAG Kot YoaunAd péyedog apyeiov.
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3.2.4 Extéleon apyeiov Kotd TNV EKKiviion

1o apyeio rc.local éyovpe ™ dvvarotnto vo Balovue EVIOAEC Kot Vo EKTEAODVTOL KATA TNV

ekkivnon tov Raspbian.
sudo gedit /etc/rc.local

Y10 1éhog kabe eviolnc Palovue 10 & Yoo va extedeotei o background. Av dev v
ekteléoovpe og background kot 1 evtoln dev extedeotel cwotd to shell Ba peivel koAnuévo

070 GLYKeKpLEVO process id kot to Raspbian dev Oa Eexivioet.

3.2.5 Ileprodiki] ektédeon apyeiov pe tov ypovonmpoypoppatiety Cron

O ypovompoypappatiotig Cron givor 10 KOATOAANAO TPOYPOUUO YOl TPOYPOLUATICUO

EMOVOAAUPOVOLEVOV EPYACLOV.

Ailvovtog tnv evtoAr crontab — avoiyel éva mapdbvpo mov givar to configuration file tov
Cron. Avto to apyeio pvOuicemv kabopilel tic eviorég shell va tpéovv oe taxtd ypovikd
SLCTALOTO COULPMOVO LE TO XPOVOOLdypappa. Xe Kabe ypauun opilovpe mpdta to nedia pe
TIG TTPOOLAYpaPEG OMWG Aemtd, Mpa, £T0G, MUéPa €foopddag kol HET TNV g€pyacia mov
emBopovpe va extereotel. Otav to media avtd tapldlovv pe TV TPEYOLGA NUEPOUN VI Kot

wpo T0TE EKTEAEITAL 1 EPYACIOL.

# min (0-59)

#| hour (0 —23)

# || day of month (1-31)

# ] month (1-12)

#]]|, day of week (0—6) (0 to 6 are Sunday to Saturday )
#L T

# * * * * * command to execute
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[Mapadeiypato:

Extélece v mopakdato epyacio kdbe 1 dpa.
0 * * * * sudo /usr/local/sbin/main.sh

1

@hourly sudo /usr/local/sbin/main.sh

Extélece v mapakdto epyocio ke 2 dpeg oto mpdTa 15 Aemtd.

15 */2 * * * sudo /usr/local/sbin/main.sh

Extélece v mapokdto epyocio otic 31 Avyovostov otig 20:00 1 dpa.

0 20 31 8 * sudo /usr/local/sbin/main.sh

Extélece v napokdto epyacio and tig 07:00 péypt 1ig 15:00 kb 20 Aentd.

*/20 7-15 * * * sudo /usr/local/shin/main.sh

Extéleoe v mopaxdato epyacia otic 06:00 ko otig 22:00.

06,22 * * * sudo /usr/local/sbin/main.sh

3.2.6 Raspberry Time Keeping Failure

To Raspberry petd and opffico i emavekkivnon ybver tnv opa, dev éxet Real Time Clock.
Agv vmapyel pmotapioc whve otnv TAAKETO. ATOTEAECUO KATOlM TPOYPGLUOTO VO N
Agrtovpyodv cwotd. ['a va Avbel to TpdPAnpa avtd dnuovpyovpe 1 apyeio shell script pe

6vopa time.sh pe T1c TapakdT® EVIOAES:
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#1/bin/bash

time="date "+%s""

while [ true ]

do
[ "${time}" -It "946684800" ] && break
sleep 1
time="date "+%s""

done

echo 'New Time Arrival!'

T metdyape pe avto.

Orav Eekwvaet to Raspberry n dpa Bpioketor oto onpeio 01/01/1980 00:00 adlAd emeldn KoTd
mv ddpkela gykotdotacns tov Raspbian 6écape o mapdapetpo v TimeZone oe GMT+2
n opa mov PAérovpe ivor 01/01/1980 02:00.

Tn otryun mov cuvdéetal oto Internet évag daipovog tpéxel oto Raspberry ovopatt NTP (
Network Time Protocol ). Avtog o daipovag otny ekkiviion kat ava dtootiuata cuyypovilet
mv opa and to Internet ypnoponoidvtag Ty totobecia mov £yovpe pvbuicel oto Raspbian.
To mpoPAnua dnuovpyeitor 60tav otV ekkivinon EEKIVIGOLV KATOW! TPOYPELLILOTO. LE TNV
oA Opo Kot pHetd amd Atyo udber o NTP v xawvovpyla opa kot PoALS yiver evnuépmon

TOVTOYPOVO TOVOLV VO SJOVAEVOVV.
‘Eva and avtd eivarl to Weewx. Ondte mptv TV €VTOAN:
sudo /etc/init.d/weewx start

7oL gival 1 evIoAn yo vo, Eekivaest o WeewX propodpe va Bdiovue péoa oto shell script va,

Kaiel o mapamdve shell script. Avtd yiveton og eéng:

. /time.sh
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sudo /etc/init.d/weewx start

H teheio katel eEmtepikd shell script. Xtic televtaieg oelideg vrdpyovy To commands help

tov Linux. 1o date --help mapatnpodue avto:

%s seconds since 1970-01-01 00:00:00 UTC

H while kdver enavorqyelg 6co ta devteporenta and tnv 01/01/1970 00:00 givar Arydtepa
and To devtepOLenTa TOL EYoVV MEPATEL To £tog 01/01/2000 00:00 amd v 01/01/1970 00:00
dnAadn 946684800. O cuykekpiévos ypdvog ovopaletor Epoch Time.

Otav o NTP ovyypoviotei pe v kowvovpywe ®pa to loop ¢ while ondel emedn ta
JEVTEPOAETTOL TNG TPEYOLGOS DPAg oL Exovv mepdoel and v 01/01/1970 00:00 eivon
neplocotepa amd 946684800. Amotédecpa Ta TPOYPAUUOTA VO EEKIVODV OTAV GUYYPOVIGTEL 1)

cmwoT Opo!

3.2.7 Udev Rules

Koatd v ekkivnon ot cuoKEVEG POPTOVOVTUL OGVYYPOVO ETELOT EXOLV OAPOPETIKO SEtUP Ko
firmware n ké0e pio. Kabe popd mov Eekvdel to Asttovpyikd ot USB cvokevég tuyaivel va
£YOuV d1POPETIKO dvoua Kot ovtd e£apTdTon amd ToV XPOVo ToL YPELALETOL 1| KAOE GLUGKELT
va eoptmBel. Avtd €xel o¢ amotélecua kdmowo mpoypaupoata Onwg to Weewx va givon
adbvaTo Vo evtomicovuv TV ovokevr] mov opicape oto Configuration file oe xdmoiwo

ovykekppévn Bupa.

To Udev elvar évag 010x€1p10TNE GLGKELTNG Y10 TOV TLUPN VA TOL Linux Kot EMTPENEL KOVOVES
nmov kabopilovv Tt Ovopo Olvetar o€ oL GLoKeLY|, aveEdptnTo Ge mol Bvpa eivan
ovvdedepévn. Evromilel ouokevég mov Pacilovrar otig 1810tnTég Tovg, 6mms to Vendor ID (
avayvoploTikd mpoundevty) ) ko to Device ID ( avayvopiotikd cvokevn|g ). Awayepileton

Udev xvping apyeioa cuokevdv otov KatdAioyo /dev.

"o va dovpe to Vendor ID kar Device ID pag cvokevng otov Terminal divovpe v evioin

Isush. TTapatmpovpe Evav aplBud xopiopévo pe Gvo-kato TerEia :.
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To apyelo pe ToVg Kavdveg 10 PTidyvovue otn Béon:

fetc/udev/rules.d/

[Mapadeiypoto mog eTidyvovpe to apyeio Udev pe toug d1kode pag Kovoveg:

ACTION=="add", ATTRS{idVendor}=="10c4", ATTRS{idProduct}=="ea60",
SYMLINK+="station"

2 KavOveG ETEDN KATO1EC GLOKEVEG OTmG To Modem &yxel meprocdtepa amd 1 USB Interface:

ACTION=="add", ATTRS{idVendor}=="12d1", ATTRS{idProduct}=="1001",
ENV{ID_USB_INTERFACE_NUM}=="00", SYMLINK+="3gmodem"

ACTION=="add", ATTRS{idVendor}=="12d1", ATTRS{idProduct}=="1001",
ENV{ID_USB_INTERFACE_NUM}=="02", SYMLINK+="smsmodem"

$ lsusb
Bus 001 Device : ID 1d6b:0002 Linux Foundation 2.0 root hub
Bus 001 Device : ID 0424:9512 Standard Microsystems Corp.

Bus 001 Device . ID 0424:ec00 Standard Microsystems Corp.
Bus 001 Device : ID 046d:08ad Logitech, Inc. QuickCam Communi
cate STX

Ewova 22 Isusb

INo neprocdTepeg Aemtopépeteg o cuokevng otov Terminal divovpe TV EVTOAN:

Isusb -vv
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3.2.8 Akpodéktng GPIO

O GPIO ( General Purpose Input/Output, yevikod okomo¥ &icodoc/é€odog ) eivor €vag

akpodéktng 1/O gvdc oloKANPOUEVOD KUKAMOTOG TTOV 1) GUUTEPLPOPE. TOV OKOWOL KO TO OV

Ba Asrtovpyel cav €icodog M

¢€0doc pubuiletan péow Aoyioptkov. Amd mpoemdoyn &ival

OTTEVEPYOTIONUEVO KOl OV £YEL KATO0 TPOoKABOPIGUEVT XPNOT).

3v3

Power

GPIO2
SDA1 I2C

GPIO3
SCL1 I2C

GPIlO4

Ground

GPIO17

GPl027

GPl0o22

3v3

Power

GPIO10
SPI0_MOSI

GPIO9
SPI0_MISO

GPIO11
SPI0_SCLK
Ground
ID_SD

12C ID EEPROM
GPIO5
GPlO6
GPIO13
GPIO19

GPlO26

Ground

Pi Model B/B+

@o

6@
@@

©o6
©6

(3)© 6 0
0000

27 )1 28

0 OEEO®E
EEE6 e

Pi Model B+

5V

Power

5V

Power

Ground

GPlO14
UARTO_TXD

GPIO15
UARTO_RXD

GPIO18
PCM_CLK
Ground
GPI023
GPI1024
Ground
GPI025
GPIO8

SPI0_CEO_N

GPIO7
SPI0_CE1_N

ID_SC

12¢ 1D EEPROM

Ground

GPlO12

Ground

GPIO16

GPl1020

GPl1021

Ewova 23 General purpose input/output ( GPIO )

To Raspberry amoteieitar omd 40 axpodikteg I/O. Katd tnv exkivnon tov cuothiuotog 0étet

OVTOVG TOLG OKPOOEKTEG 0€ Aoy emimedo 0 extdg awtovg Toug omoiovg eivar Power kot

76

—
| —



Ground. Avto onuaiver 6t av petpndodv Bo damictd@covue 0Tl dev VILapPyEL thon. Otav o
akpodéktne GP10O25 Bpioketan oe Aoywo eninedo 1 10te N 1dom peta&d akpodéktn GP1025

kot akpodéktn Ground eivon 3.3V. Kdvoupe v p€tpnomn ypnoLomotdvTag T0 TOADUETPO.

I'o va Bécovpe kamotov akpodéktn 1/0 og hoywd eninedo 1 mpénet amd T0 AOYIGHIKO va yivel
TpdTO eXPOort kot va opicovue to direction av 0o givar output ( taon OV 1 3.3V ) 1 input (

diéPooe av 1 taon givar OV 11 3.3V).

3.2.9 Xovdeon peré pne Tov akpodéktn Tov Raspberry

2V mapovoa vAomoinon ypnoiporombnke o akpodéktng GPIO25 o omoiog cuvdébnke oo
In Tov peré. To pelé emiong maipvel Tpo@odoacio amd Tovg akpodékteg Power kar Ground tov

Raspberry n omoia givae 5V.

To peAré ywo va omAicetl to kKavoviletl 1o tpaviictop mov Bpicketar mhve oty id10 TAaKETO.
To tpaviictop eivar didtaén nuayoydv otepeds katdotaong, 1 omoia Ppiokel ddpopeg
EQOPLOYES OTNV MAEKTPOVIKY, HEPIKEG €K TV omoiwv glval 1 evioyvon, N otabepomoinon
Tdong, N SUOPP®STN CLYVOTNTOS, 1 AElTOLPYio OC SOKOTTNG KOl OC UETAPANTH UKD
avtiotaon. To tpaviictop pmopet, avdAoya pe v Tdomn pe v omoio molmvetat, vo puouilet
TNV PON TOL MAEKTPIKOL PeOUOTOC OV amoppoPd amd cvvdedepévn mmyn taone. Ta
tpaviictop kotackevdlovion eite MG Eex®PIOTA NAEKTPOVIKG EEOPTNUOTA EITE MG TUNHOTOL

KATO100 OAOKANPOUEVOL KUKADLOTOG,.

+5V

T

Ewova 24 Transistor
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2 SN pag TEPITT®MOT AEITOVPYEL G SOKOTTNG OTMG QUIVETAL KOl GTO TOPOTAV®D YN
¥to shell script katackevdotnke ovvdptnon n omoion dwfaler 10 apyeio mov £yet
onuovpynoet to Weewx to omoio meptlapfdavel v eowtepiky] Beppokpacio Kot vypocio
nov SaPalel n kovedra. Emiong n ovvaptnon dwaPdlet kot v tpéyovco Beppokpacio Tov

ene&epyaotn. Avto yivetol Le TNV TopOKAT® EVTOAN:
local cpu="/opt/vc/bin/vcgencmd measure_temp | sed -e s/ temp=*\(.*\)'C.*$/\1/g""

To Standard Output petd to pipe to maipver n sed kot pe regular expressions duoyvel to
temp=°C ko1 xpatdel povo v Tur. AvAAOyo LE TIG OmOTNGES oL £xEL 0 Kobévag opilet
Baon avtodv TV TapapéTpov ToTe Ppicketan o€ ALoyiko eninedo o akpodéktng GP1025. Otav
o akpodéktng GPIO25 Bpioketan og Aoywko eninedo 1 tote ) Tdon eivan 3.3V kot @TAVEL GTOV
aKpoOEKTN Tov TpoviicTop e OMOTEAEGHA VO KAEIGEL TO KOKAMUO TOL GLVOLETOL TO PEAE.
21C emagég Tov peré glvar cLVOEUEVO TO KOAMOO TOL avepotipa. Aeod omAicel Kot M

TOPTA OO TO KOLTI Elval KAEIOTN, O AVEHGTNPAG EEKIVA VO AgtTovpYEL.

3.3 poypoppatiopog Web Server

Baowkodg oxomdg eivar 1 dnuovpyia i1otoceridog 1 omoia Ba mepiéyet mivoka pe to dedopéva
tov apyeiov XML mov onmpiovpyel to Weewx kobog kot v ewova amd v kauepa. To
dedopéva Ba amewcoviCovror otovg emokéntec. Emiong onuiovpyla devtepng 10t06€M0G M
omoia Ba mepéyetl mivaxa pe to dedopéva tov apyeiov XML mov apopd v Katdotaor Tov
ovoTNUoToG. Avtd 1o apyeio dmuovpysiton amd to shell script. To dedouéva Ba

anewoviovtal Lovo 6Tov dayePLoTY| oL Oa EAEYYEL TO GVGTN QL.

3.3.1 Client Side
3.3.1.2 Parsing the XML file

Ylomowotue to apyeio HTML to omoio amewkoviler ta dedopéva. H mnyn tov dedopévav
givon to apyeio XML. T va yiver to parsing wote to dedopéva va gaivovtal oty HTML

Kot va ovavemvovtal yopic reload o ypnoomomcovpue JavaScript kot péca oe avtr Ajax.

To Ajax ( Asynchronous JavaScript and XML ) ivat éva. ohvoro Te)VIKOV ovATTUENG 16TOV

YPNOUOTOIOVTOS TOAAEG TEXVOAOYieg Web otnv mhevpd tov meAdtn yioo T Onpiovpyio
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acvyypoving epapuoyns Web. Me Ajax, ot SloOIKTLOKEG EQOPULOYEG UTOPOVV VO, GTEIAOVY
dgdopéva. Kol vo yiver avdktnon omd évav Slokopotn acHyypova o1o mopacknivio. H
JavaScript koau o XMLHttpRequest avtikeipevo mapéyet por péB0d0 yuoo TNV OVIOAAOY™
dedopévev  actHyypovo petad Browser kai Server yio va amo@Oyovue TNV TANPN

ETOVOPOPTOGCT TNG 1GTOGEMONC.

H JavaScript petoatpénel to XML og avtikeinevo XML DOM ( Document Object Model ) pe
6vopa xmlhttp.response XML ka1 6A0 10 mepleyduevo 10 ekympel oe véa petaPinty. H
petafint oot petd petagpépet 6ho to XML 600 ektedleitor o kmdkag Kot KEOe popd mov

ypewoTel pa tipn amd element 1 attribute ypnowonotodpe tig e€NG evioréc:
element=xmlIDoc.getElementsByTagName("elementname™)[0].childNodes[0].nodeValue

attribute=xmlIDoc.getElementsByTagName("element")[0].attributes.getNamedItem("attribute

name").value

3.3.2 Server Side
3.3.2.1 Apyeio PHP

Xm PHP vrmépyer peydin Piprodnxn oand cvvaptioelg ol omoieg mapEYovv TOAAEG
Aertovpyiec. Mo amd avtég divovrag to path evog apyeiov mov Ppicketan otov Server pog
EMGTPEPEL TNV OPO. TOV dNUOVPYNONKE 1| TpooToOMONKE TO ApyYelo WTO. L TEPIMTOGN OV
Béhovpe va evnuepdcovpe v JavaScript ot to Raspberry éyst moAd dpa va oteirel véa
0edOUEVO DOTE VO EVILEPDGEL TOV EMCKENTN Y10 0L TO, dnovpynnke apyeio mov daPdalet
™V TPEYOLGA DPA, TNV OGP TOL dNUIOVPYNONKE TO TEAELTOIO OPYEIO KO GLYKPIVOVTOG AVTA
T0 2 emotpépovpe true otav to apyeio ptavel onv dpa tov N false dtav 1o apyeio Exel moAd
®pa vo dnpovpynbel pe amotélecpa vo unv vdpyel emkowvovia peta&d Raspberry kot

Server.

3.3.2.1 Anypwovpyia Under Construction wetooehidag

Ortav dnuovpynoovpe Under Construction otoceAida kdavovpe redirect mpog ovty pe
.htaccess apyeio palovrtag kdmowa rules oto apyeio avtd. Me avtd oV TPOTO dev Ypeldletan

10 apyeio html mov wepiéyel tv Under Construction va to kévovpue rename og index.html
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[Mapadeiypato:
301 ( Permanent )

Redirect 301 / http://www.example.com/

302 ( Temporary )

Redirect 302 / http://www.example.com/

Redirect index.html to a specific subfolder:

Redirect /index.html http://example.com/newdirectory/

( Set the default handler )

Directorylndex index.html

Hpopinpara mov avripeTOTIGCTRKAY

Katd ™ dudpkela tov boot to Run Level rc.local eiye eviodn péoa n omoio dgv eKTEAESTNKE

oe background kot dev olokAnpdOnke pe omotédecpa va £OVUE AmOTUYI0 EKKIVIIONG.
AvYon:

Balovpe to & oto téhog KGBe EVTOMG.

H xépta microSD g peidvetar 1 didpkeia {ong O6EG To TOAAEG EYYPOQES YivovTOL.
AvYon:

AmoBnkebovpe t0 TPpocwPvé dedopéva oto /tmp £tol doTe vo amodnKevovTal oTN UvAUN
RAM 1ov Raspberry kot oyt otnv kdpto microSD. TIpocoyn, puetd amo restart ta dedopéva

YOVOVTOL.
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Agv yvotov ToTé 1) 10100 AVTIGTOIYNON OTIC GVOKEVEC HeTd amod restart.
Avon:

Awd pog ovopata cvokevdv USB pe Udev Rules ypnoomoidviog amd v cuoKeLn T

Vendor ID ka1 o Device ID.

Mepkég popéc n protapio eEavrieitan o ypryopa.
AvYon:

H ovokevég mov dev €xovv otabepn katavdAmon evépyelog €ivar 1o HOVIEWL KOl O

aveHOTNPOG. Ma to poveep puOuilovpe to Network mode oe:

GSM only 1} 2G €yet younAn toydTnTo Kot LKp1 KOTOVIA®MGT| EVEPYELS.
WCDMA only 1} 3G £€xet vynAn taydtna Ko LeyOoAn KoTtovaAwmoT) EVEPYELOGC.
GSM / WCDMA auto emAéyet 2G 1 3G avéroya e TV 16%0 TOL GNHOTOG.

Mo tov avepiompo pmopodue KAmMOlES HEPES MOV Ogv €xel MOAD MALOQAVEW VO, TOV

OTEVEPYOTOU|GOVLLE.

MBava Tpofrpata
Ta véa dedopéva ptacav otov server oAAd 1 1oTocerida eEakorovBel va deiyvel Ta ToAd.
AvYon:

Ta dedopéva dwuPdlovrar axodpa and v pviun cache. Mg Ctrl+F5 offvoope v pviun.

Ta dedopéva GTAUATNGOV VO OVOVEDVOVTOL.
AvYon:

Evépyelec mov mpémetl va Kavovpue:

81

—
| —



"Eleyyoc av eEovtAnbnke n purotapio.
A6 10 KvNnTO HOG TNAEP®VO KOAOVLE GTO OO H sk asisk
Av 1 KAnon dev eivan epikTn TOTE 1| pratopio Thavov vo eEavtAndnke.

Av 1 K\on givan epikn 10te TBavo va eEavtindnkay to MB and to Internet. To eléyyovpe
umaivovtog oto My account tng Vodafone. Av vrdpyovv dabéoiua MB tote mepipuévooue vo
Kavel Restart to mpoypappa mv opa mwov opicape to Crontab kot oe mepintmon mov to
ochoTUO. EYEl KOAANGEL TOTE KAvovue avamdvtntny oto GSM Alarm Dialer ywa va kdyet to
peopo Kot var EeKvioovy OAo poll Kot 1 TEAELTOUO EVOAAOKTIKY] YIVOUOOTE WOYPOLLOL

TO{PVOLLLE TO OVTOKIVITO Kot Thpe va Pikpo TaSddKt Vo To EmoKeQTOVLE!

Acg mhpovpie Kot To ToAvpeTpo pali pog 6Ao Kot kémov o ypelaoTel. . .

Avagopég / Links

[1] http://www.davisnet.com

[2] http://www.schneider-electric.com

[3] https://www.raspberrypi.org

[4] http://www.Kingston.com

[5] http://www.huawei.com

[6] https://el.wikipedia.org/wiki/HTML

[7] http://dide.flo.sch.gr/Plinet/Tutorials-CSS-Bible/Tutorials-CSS-Bible-1.html

[8] https://el.wikipedia.org/wiki/ XML

[9] https://el.wikipedia.org/wiki/JavaScript

[10] https://el.wikipedia.org/wiki/PHP

[11] https://help.ubuntu.com/community/CronHowto

[12] www.w3schools.com
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AT Commands
To AT mpoépyetar amd To Attention ko
To ID mpoépyetar amod 1o Interface Description.
Ag dovpe PePIKEG EVTOALS:
ATI Request Identification
ATZ Resets the modem and recalls a user profile
AT+GMI ID information about manufacturer
AT+GMM ID information about product model
AT+GMR ID information about software version
AT+GSN ID information about ESN/IMEI
AT+GCAP ID information about capability list
AT&F Returns the configuration to the factory settings
AT&V Query Current Configuration
AT~ U2DIAG Disable or enable the following USB-components
AT+COPS Select operator
AT+CLCK Lock facility
AT+CFUN Set operation mode
AT+CPIN Enter PIN
AT+CGDCONT Define PDP Context
AT+CGACT Activate or Deactivate PDP context
AT+CGATT Attach or Detach PS domain
AT+CGREG PS domain registration status

AT+CGSMS SMS bearer domain
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AT+CSMS Select messaging service

AT+CPMS Select message storage

AT+CMGF Set message format

AT+CSCA Service Center Address

AT+CMGS Send Short Message

AT+CMGD Delete message

AT+CMGL List messages

AT+CMGR Read message

ATASYSINFOEX Extended System Information Query Command
AT+CSQ Report signal strength

AT”CPIN Manage PIN

Linux commands help
chat
Usage: chat [-e] [-E] [-V] [-V] [-t timeout] [-r report-file]

[-T phone-number] [-U phone-number2] {-f chat-file | chat-script}

cp

Usage: cp [OPTION]... [-T] SOURCE DEST
or: cp [OPTION]... SOURCE... DIRECTORY
or: cp [OPTION]... -t DIRECTORY SOURCE...

Copy SOURCE to DEST, or multiple SOURCE(s) to DIRECTORY.
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Mandatory arguments to long options are mandatory for short options too.
-a, --archive same as -dR --preserve=all
--attributes-only don't copy the file data, just the attributes

--backup[=CONTROL] make a backup of each existing destination file

-b like --backup but does not accept an argument
--copy-contents copy contents of special files when recursive

-d same as --no-dereference --preserve=links

-f, --force if an existing destination file cannot be

opened, remove it and try again (this option

is ignored when the -n option is also used)

-1, --interactive prompt before overwrite (overrides a previous -n
option)

-H follow command-line symbolic links in SOURCE

-1, --link hard link files instead of copying

-L, --dereference always follow symbolic links in SOURCE

-n, --no-clobber do not overwrite an existing file (overrides

a previous -i option)
-P, --no-dereference never follow symbolic links in SOURCE
-p same as --preserve=mode,ownership,timestamps
--preserve[=ATTR_LIST] preserve the specified attributes (default:
mode,ownership,timestamps), if possible
additional attributes: context, links, xattr,

all
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--no-preserve=ATTR_LIST don't preserve the specified attributes

--parents use full source file name under DIRECTORY

-R, -r, --recursive copy directories recursively

--reflink[=WHEN] control clone/CoW copies. See below

--remove-destination  remove each existing destination file before
attempting to open it (contrast with --force)

--sparse=WHEN control creation of sparse files. See below

--strip-trailing-slashes remove any trailing slashes from each SOURCE
argument

-s, --symbolic-link make symbolic links instead of copying

-S, --suffix=SUFFIX override the usual backup suffix

-t, --target-directory=DIRECTORY copy all SOURCE arguments into DIRECTORY

-T, --no-target-directory treat DEST as a normal file

-u, --update copy only when the SOURCE file is newer

than the destination file or when the

destination file is missing

-v, --verbose explain what is being done

-X, --one-file-system stay on this file system

--help  display this help and exit

--version output version information and exit

By default, sparse SOURCE files are detected by a crude heuristic and the

corresponding DEST file is made sparse as well. That is the behavior

86

—
| —



selected by --sparse=auto. Specify --sparse=always to create a sparse DEST
file whenever the SOURCE file contains a long enough sequence of zero bytes.

Use --sparse=never to inhibit creation of sparse files.

When --reflink[=always] is specified, perform a lightweight copy, where the
data blocks are copied only when modified. If this is not possible the copy

fails, or if --reflink=auto is specified, fall back to a standard copy.

The backup suffix is '~', unless set with --suffix or SIMPLE_BACKUP_SUFFIX.
The version control method may be selected via the --backup option or through

the VERSION_CONTROL environment variable. Here are the values:

none, off  never make backups (even if --backup is given)
numbered, t  make numbered backups
existing, nil  numbered if numbered backups exist, simple otherwise

simple, never always make simple backups

As a special case, cp makes a backup of SOURCE when the force and backup
options are given and SOURCE and DEST are the same name for an existing,

regular file.

cut

Usage: cut OPTION... [FILE]...
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Print selected parts of lines from each FILE to standard output.

Mandatory arguments to long options are mandatory for short options too.
-b, --bytes=LIST select only these bytes
-c, --characters=LIST select only these characters
-d, --delimiter=DELIM use DELIM instead of TAB for field delimiter
-f, --fields=LIST  select only these fields; also print any line
that contains no delimiter character, unless
the -s option is specified
-n (ignored)
--complement complement the set of selected bytes, characters
or fields
-s, --only-delimited do not print lines not containing delimiters
--output-delimiter=STRING use STRING as the output delimiter
the default is to use the input delimiter
--help  display this help and exit

--version output version information and exit

Use one, and only one of -b, -c or -f. Each LIST is made up of one
range, or many ranges separated by commas. Selected input is written
in the same order that it is read, and is written exactly once.

Each range is one of:

88

—
| —



N  N'th byte, character or field, counted from 1
N- from N'th byte, character or field, to end of line
N-M from N'th to M'th (included) byte, character or field

-M  from first to M'th (included) byte, character or field

With no FILE, or when FILE is -, read standard input.

date
Usage: date [OPTION]... [+FORMAT]
or: date [-u|--utc|--universal] [MMDDhhmm[[CC]YY][.ss]]

Display the current time in the given FORMAT, or set the system date.

Mandatory arguments to long options are mandatory for short options too.
-d, --date=STRING display time described by STRING, not 'now'
-f, --file=DATEFILE like --date once for each line of DATEFILE
-I[TIMESPEC], --is0-8601[=TIMESPEC] output date/time in ISO 8601 format.
TIMESPEC="date' for date only (the default),
‘hours', 'minutes’, 'seconds’, or 'ns' for date
and time to the indicated precision.
-r, --reference=FILE  display the last modification time of FILE
-R, --rfc-2822 output date and time in RFC 2822 format.
Example: Mon, 07 Aug 2006 12:34:56 -0600

--rfc-3339=TIMESPEC output date and time in RFC 3339 format.
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TIMESPEC="date’, 'seconds', or 'ns' for
date and time to the indicated precision.
Date and time components are separated by
a single space: 2006-08-07 12:34:56-06:00
-, --set=STRING set time described by STRING
-u, --utc, --universal print or set Coordinated Universal Time
--help  display this help and exit

--version output version information and exit

FORMAT controls the output. Interpreted sequences are:

%% a literal %

%a locale's abbreviated weekday name (e.g., Sun)

%A locale's full weekday name (e.g., Sunday)

%b locale's abbreviated month name (e.g., Jan)

%B locale's full month name (e.g., January)

%c locale's date and time (e.g., Thu Mar 3 23:05:25 2005)
%C century; like %Y, except omit last two digits (e.g., 20)
%d day of month (e.g., 01)

%D date; same as %m/%d/%y

%e day of month, space padded; same as % _d

%F full date; same as %Y-%m-%d

%g last two digits of year of ISO week number (see %G)
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%G year of ISO week number (see %V); normally useful only with %V
%h same as %b

%H hour (00..23)

%I hour (01..12)

%j day of year (001..366)

%k hour, space padded ( 0..23); same as %_H

%I hour, space padded (1..12); same as %_|

%m month (01..12)

%M minute (00..59)

%n anewline

%N nanoseconds (000000000..999999999)

%p locale's equivalent of either AM or PM; blank if not known
%P like %p, but lower case

%r locale's 12-hour clock time (e.g., 11:11:04 PM)

%R 24-hour hour and minute; same as %H:%M

%s seconds since 1970-01-01 00:00:00 UTC

%S second (00..60)

%t atab

%T time; same as %H:%M:%S

%u day of week (1..7); 1 is Monday

%U week number of year, with Sunday as first day of week (00..53)
%V 1SO week number, with Monday as first day of week (01..53)

%w day of week (0..6); 0 is Sunday
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%W week number of year, with Monday as first day of week (00..53)
%x locale's date representation (e.g., 12/31/99)

%X locale's time representation (e.g., 23:13:48)

%y last two digits of year (00..99)

%Y year

%z +hhmm numeric time zone (e.g., -0400)

%:z +hh:mm numeric time zone (e.g., -04:00)

%::z +hh:mm:ss numeric time zone (e.g., -04:00:00)

%:::z numeric time zone with : to necessary precision (e.g., -04, +05:30)

%Z alphabetic time zone abbreviation (e.g., EDT)

By default, date pads numeric fields with zeroes.

The following optional flags may follow '%":

- (hyphen) do not pad the field
_ (underscore) pad with spaces
0 (zero) pad with zeros

A use upper case if possible

# use opposite case if possible

After any flags comes an optional field width, as a decimal number;
then an optional modifier, which is either

E to use the locale's alternate representations if available, or
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O to use the locale's alternate numeric symbols if available.

Examples:
Convert seconds since the epoch (1970-01-01 UTC) to a date

$ date --date="@2147483647"

Show the time on the west coast of the US (use tzselect(1) to find TZ)

$ TZ='"America/Los_Angeles' date

Show the local time for 9AM next Friday on the west coast of the US

$ date --date="TZ="America/Los_Angeles" 09:00 next Fri'

expr
Usage: expr EXPRESSION
or: expr OPTION
--help  display this help and exit
--version output version information and exit
Print the value of EXPRESSION to standard output. A blank line below
separates increasing precedence groups. EXPRESSION may be:
ARG1 | ARG2  ARGL if itis neither null nor 0, otherwise ARG2
ARGl & ARG2  ARGL1 if neither argument is null or 0, otherwise 0
ARG1<ARG2  ARGLlis less than ARG2

ARG1 <= ARG2 ARGL1 is less than or equal to ARG2
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ARG1=ARG2 ARGl isequal to ARG2
ARG1!=ARG2 ARGL1 isunequal to ARG2
ARG1 >= ARG2 ARG1 is greater than or equal to ARG2
ARG1>ARG2  ARGL is greater than ARG2
ARG1 + ARG2  arithmetic sum of ARG1 and ARG2
ARG1 - ARG2  arithmetic difference of ARG1 and ARG2
ARG1* ARG2  arithmetic product of ARG1 and ARG2
ARG1/ARG2  arithmetic quotient of ARG1 divided by ARG2
ARG1 % ARG2  arithmetic remainder of ARG1 divided by ARG2
STRING : REGEXP anchored pattern match of REGEXP in STRING
match STRING REGEXP same as STRING : REGEXP
substr STRING POS LENGTH substring of STRING, POS counted from 1
index STRING CHARS index in STRING where any CHARS is found, or 0
length STRING length of STRING
+ TOKEN interpret TOKEN as a string, even if itis a

keyword like 'match’ or an operator like '/’

( EXPRESSION) value of EXPRESSION

Beware that many operators need to be escaped or quoted for shells.
Comparisons are arithmetic if both ARGs are numbers, else lexicographical.
Pattern matches return the string matched between \( and \) or null; if

\('and \) are not used, they return the number of characters matched or 0.
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Exit status is 0 if EXPRESSION is neither null nor 0, 1 if EXPRESSION is null

or 0, 2 if EXPRESSION is syntactically invalid, and 3 if an error occurred.

grep

Usage: grep [OPTION]... PATTERN [FILE]...

Search for PATTERN in each FILE or standard input.
PATTERN is, by default, a basic regular expression (BRE).

Example: grep -i 'hello world' menu.h main.c

Regexp selection and interpretation:
-E, --extended-regexp PATTERN is an extended regular expression (ERE)
-F, --fixed-strings ~ PATTERN is a set of newline-separated fixed strings
-G, --basic-regexp PATTERN is a basic regular expression (BRE)
-P, --perl-regexp PATTERN is a Perl regular expression
-e, --regexp=PATTERN  use PATTERN for matching
-f, --file=FILE obtain PATTERN from FILE
-1, --ignore-case ignore case distinctions
-w, --word-regexp force PATTERN to match only whole words
-X, --line-regexp force PATTERN to match only whole lines

-z, --null-data a data line ends in 0 byte, not newline

Miscellaneous:

=S, --N0-mesSages SUPPress error messages
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-v, --invert-match select non-matching lines

-V, --version print version information and exit
--help display this help and exit
--mmap deprecated no-op; evokes a warning
Output control:

-m, --max-count=NUM  stop after NUM matches
-b, --byte-offset print the byte offset with output lines
-n, --line-number print line number with output lines
--line-buffered  flush output on every line
-H, --with-filename  print the file name for each match
-h, --no-filename suppress the file name prefix on output
--label=LABEL use LABEL as the standard input file name prefix
-0, --only-matching ~ show only the part of a line matching PATTERN
-, --quiet, --silent  suppress all normal output
--binary-files=TYPE assume that binary files are TYPE;
TYPE is 'binary', 'text’, or 'without-match'
-a, --text equivalent to --binary-files=text
-1 equivalent to --binary-files=without-match
-d, --directories=ACTION how to handle directories;
ACTION is 'read’, 'recurse’, or 'skip'
-D, --devices=ACTION  how to handle devices, FIFOs and sockets;

ACTION is 'read' or 'skip'
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-I, --recursive like --directories=recurse

-R, --dereference-recursive likewise, but follow all symlinks
--include=FILE_PATTERN search only files that match FILE_PATTERN
--exclude=FILE_PATTERN skip files and directories matching FILE_PATTERN
--exclude-from=FILE skip files matching any file pattern from FILE
--exclude-dir=PATTERN directories that match PATTERN will be skipped.

-L, --files-without-match print only names of FILEs containing no match

-1, --files-with-matches print only names of FILEs containing matches

-, --count print only a count of matching lines per FILE

-T, --initial-tab make tabs line up (if needed)

-Z, --null print 0 byte after FILE name

Context control:
-B, --before-context=NUM print NUM lines of leading context
-A, --after-context=NUM print NUM lines of trailing context
-C, --context=NUM print NUM lines of output context
-NUM same as --context=NUM
--color[=WHEN],
--colour[=WHEN] use markers to highlight the matching strings;
WHEN is "always', 'never', or ‘auto’
-U, --binary do not strip CR characters at EOL (MSDOS/Windows)
-U, --unix-byte-offsets report offsets as if CRs were not there

(MSDOS/Windows)
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‘egrep’ means ‘grep -E'. ‘fgrep’ means 'grep -F'.

Direct invocation as either 'egrep’ or 'fgrep’ is deprecated.

When FILE is -, read standard input. With no FILE, read . if a command-line
-r is given, - otherwise. If fewer than two FILEs are given, assume -h.

Exit status is O if any line is selected, 1 otherwise;

if any error occurs and -q is not given, the exit status is 2.

kill

kill: usage: kill [-s sigspec | -n signum | -sigspec] pid | jobspec ... or Kill -1 [sigspec]

Is

Usage: Is [OPTION]... [FILE]...

List information about the FILEs (the current directory by default).
Sort entries alphabetically if none of -cftuvSUX nor --sort is specified.

Mandatory arguments to long options are mandatory for short options too.

-a, --all do not ignore entries starting with .
-A, --almost-all do not list implied . and ..
--author with -I, print the author of each file
-b, --escape print C-style escapes for nongraphic characters

--block-size=SIZE  scale sizes by SIZE before printing them. E.g.,
'--block-size=M' prints sizes in units of

1,048,576 bytes. See SIZE format below.

98

—
| —



-B, --ignore-backups  do not list implied entries ending with ~

-C with -It: sort by, and show, ctime (time of last
modification of file status information)
with -I: show ctime and sort by name
otherwise: sort by ctime, newest first

-C list entries by columns

--color[=WHEN] colorize the output. WHEN defaults to ‘always'

or can be 'never' or 'auto’. More info below

-d, --directory list directory entries instead of contents,

and do not dereference symbolic links

-D, --dired generate output designed for Emacs' dired mode

-f do not sort, enable -aU, disable -Is --color

-F, --classify append indicator (one of */=>@|) to entries
--file-type likewise, except do not append "*'
--format=WORD across -x, commas -m, horizontal -x, long -1,

single-column -1, verbose -1, vertical -C
--full-time like -1 --time-style=full-iso
-g like -1, but do not list owner
--group-directories-first
group directories before files.
augment with a --sort option, but any
use of --sort=none (-U) disables grouping

-G, --no-group in a long listing, don't print group names
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-h, --human-readable  with -1, print sizes in human readable format
(e.g., 1K 234M 2G)
--Si likewise, but use powers of 1000 not 1024
-H, --dereference-command-line
follow symbolic links listed on the command line
--dereference-command-line-symlink-to-dir
follow each command line symbolic link
that points to a directory
--hide=PATTERN do not list implied entries matching shell PATTERN
(overridden by -a or -A)
--indicator-style=WORD append indicator with style WORD to entry names:
none (default), slash (-p),
file-type (--file-type), classify (-F)
-1, --inode print the index number of each file
-1, --ignore=PATTERN  do not list implied entries matching shell PATTERN
-k, --kibibytes use 1024-byte blocks
-l use a long listing format
-L, --dereference when showing file information for a symbolic
link, show information for the file the link
references rather than for the link itself
-m fill width with a comma separated list of entries
-n, --numeric-uid-gid like -I, but list numeric user and group IDs

-N, --literal print raw entry names (don't treat e.g. control
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characters specially)
-0 like -1, but do not list group information
-p, --indicator-style=slash
append / indicator to directories
-g, --hide-control-chars print ? instead of non graphic characters
--show-control-chars show non graphic characters as-is (default
unless program is 'lIs' and output is a terminal)
-Q, --quote-name enclose entry names in double quotes
--quoting-style=WORD use quoting style WORD for entry names:

literal, locale, shell, shell-always, c, escape

-r, --reverse reverse order while sorting
-R, --recursive list subdirectories recursively
-s, --Size print the allocated size of each file, in blocks
-S sort by file size
--sort=WORD sort by WORD instead of name: none -U,

extension -X, size -S, time -t, version -v
--time=WORD with -1, show time as WORD instead of modification
time: atime -u, access -u, use -u, ctime -c,
or status -c; use specified time as sort key
if --sort=time
--time-style=STYLE  with -1, show times using style STYLE:
full-iso, long-iso, iso, locale, +FORMAT.

FORMAT is interpreted like 'date’; if FORMAT is
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FORMAT1<newline>FORMAT2, FORMAT1 applies to
non-recent files and FORMAT2 to recent files;
if STYLE is prefixed with 'posix-', STYLE
takes effect only outside the POSIX locale
-t sort by modification time, newest first
-T, --tabsize=COLS assume tab stops at each COLS instead of 8
-u with -It: sort by, and show, access time
with -I: show access time and sort by name

otherwise: sort by access time

-U do not sort; list entries in directory order

-V natural sort of (version) numbers within text

-w, --width=COLS assume screen width instead of current value
-X list entries by lines instead of by columns

-X sort alphabetically by entry extension

-Z, --context print any SELinux security context of each file
-1 list one file per line

--help  display this help and exit

--version output version information and exit

SIZE is an integer and optional unit (example: 10M is 10*1024*1024). Units

are K, M, G, T,P, E, Z, Y (powers of 1024) or KB, MB, ... (powers of 1000).

Using color to distinguish file types is disabled both by default and
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with --color=never. With --color=auto, Is emits color codes only when
standard output is connected to a terminal. The LS_COLORS environment

variable can change the settings. Use the dircolors command to set it.

Exit status:
0 if OK,
1 if minor problems (e.g., cannot access subdirectory),

2 if serious trouble (e.g., cannot access command-line argument).

mv

Usage: mv [OPTION]... [-T] SOURCE DEST
or: mv [OPTION]... SOURCE... DIRECTORY
or: mv [OPTION]... -t DIRECTORY SOURCE...

Rename SOURCE to DEST, or move SOURCE(s) to DIRECTORY.

Mandatory arguments to long options are mandatory for short options too.

--backup[=CONTROL] make a backup of each existing destination file

-b like --backup but does not accept an argument
-f, --force do not prompt before overwriting

-1, --interactive prompt before overwrite

-n, --no-clobber do not overwrite an existing file

If you specify more than one of -i, -f, -n, only the final one takes effect.
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--strip-trailing-slashes remove any trailing slashes from each SOURCE
argument
-S, --suffix=SUFFIX override the usual backup suffix
-t, --target-directory=DIRECTORY move all SOURCE arguments into DIRECTORY
-T, --no-target-directory treat DEST as a normal file
-U, --update move only when the SOURCE file is newer
than the destination file or when the
destination file is missing
-v, --verbose explain what is being done
--help  display this help and exit

--version output version information and exit

The backup suffix is '~', unless set with --suffix or SIMPLE_BACKUP_SUFFIX.
The version control method may be selected via the --backup option or through

the VERSION_CONTROL environment variable. Here are the values:

none, off  never make backups (even if --backup is given)
numbered, t  make numbered backups
existing, nil  numbered if numbered backups exist, simple otherwise

simple, never always make simple backups

netstat

usage: netstat [-vWeenNcCF] [<Af>] -r netstat {-V/|--version|-h|--help}
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netstat [-vWnNcaeol] [<Socket> ...]

netstat { [-vWeenNac] -i | [-CWnNe] -M | -s }

-r, --route display routing table

-1, --interfaces display interface table

-g, --groups display multicast group memberships

-s, --statistics display networking statistics (like SNMP)

-M, --masquerade display masqueraded connections

-v, --verbose be verbose

-W, --wide don't truncate IP addresses

-n, --numeric don't resolve names

--numeric-hosts don't resolve host names
--numeric-ports don't resolve port names
--numeric-users don't resolve user names

-N, --symbolic resolve hardware names

-e, --extend display other/more information

-p, --programs display PID/Program name for sockets
-C, --continuous continuous listing

-1, --listening display listening server sockets

-a, --all, --listening display all sockets (default: connected)
-0, --timers display timers
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-F, --fib display Forwarding Information Base (default)

-C, --cache display routing cache instead of FIB

<Socket>={-t|--tcp} {-u|--udp} {-w|--raw} {-x|--unix} --ax25 --ipx --netrom

<AF>=Use '-6|-4' or '-A <af>' or '--<af>'; default: inet

pppd

pppd version 2.4.5

Usage: pppd [ options ], where options are:
<device> Communicate over the named device
<speed> Set the baud rate to <speed>
<loc>:<rem> Set the local and/or remote interface IP

addresses. Either one may be omitted.
asyncmap <n> Set the desired async map to hex <n>
auth Require authentication from peer
connect <p>  Invoke shell command <p> to set up the serial line

crtscts Use hardware RTS/CTS flow control

defaultroute  Add default route through interface

file <f> Take options from file <f>
modem Use modem control lines
mru <n> Set MRU value to <n> for negotiation
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ps
Usage:

ps [options]

Try 'ps --help <simple|listjoutput|threads|miscl|all>'
or 'ps --help <s|l|o|tjm]a>'

for additional help text.

reboot

Usage: reboot [OPTION]...

Reboot the system.
Options:
-n, --no-sync don't sync before reboot or halt
-f, --force force reboot or halt, don't call shutdown(8)
-p, --poweroff switch off the power when called as halt
-w, --wtmp-only don't actually reboot or halt, just write wtmp
record
-, --quiet reduce output to errors only
-v, --verbose increase output to include informational messages
--help display this help and exit
--version output version information and exit

This command is intended to instruct the kernel to reboot or halt the system;
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when run without the -f option, or when in a system runlevel other than 0 or 6,

it will actually execute /sbin/shutdown.

rm
Usage: rm [OPTION]... FILE...
Remove (unlink) the FILE(S).
-f, --force ignore nonexistent files and arguments, never prompt
-i prompt before every removal
-1 prompt once before removing more than three files, or
when removing recursively. Less intrusive than -i,
while still giving protection against most mistakes
--interactive[=WHEN] prompt according to WHEN: never, once (-1), or
always (-i). Without WHEN, prompt always
--one-file-system when removing a hierarchy recursively, skip any
directory that is on a file system different from
that of the corresponding command line argument
--no-preserve-root do not treat ‘/* specially
--preserve-root do not remove /' (default)
-1, -R, --recursive remove directories and their contents recursively
-d, --dir remove empty directories
-V, --verbose explain what is being done
--help  display this help and exit

--version output version information and exit
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By default, rm does not remove directories. Use the --recursive (-r or -R)

option to remove each listed directory, too, along with all of its contents.

To remove a file whose name starts with a '-', for example '-foo’,
use one of these commands:

rm -- -foo

rm ./-foo

Note that if you use rm to remove a file, it might be possible to recover
some of its contents, given sufficient expertise and/or time. For greater

assurance that the contents are truly unrecoverable, consider using shred.

sed
Usage: sed [OPTION]... {script-only-if-no-other-script} [input-file]...
-n, --quiet, --silent
suppress automatic printing of pattern space
-e script, --expression=script
add the script to the commands to be executed
-f script-file, --file=script-file
add the contents of script-file to the commands to be executed

--follow-symlinks
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follow symlinks when processing in place
-I[SUFFIX], --in-place[=SUFFIX]

edit files in place (makes backup if SUFFIX supplied)
-I' N, --line-length=N

specify the desired line-wrap length for the “I' command
--posix

disable all GNU extensions.
-I, --regexp-extended

use extended regular expressions in the script.

-S, --Separate

consider files as separate rather than as a single continuous

long stream.

-u, --unbuffered

load minimal amounts of data from the input files and flush

the output buffers more often
-z, --null-data
separate lines by NUL characters
--help  display this help and exit

--version output version information and exit

If no -e, --expression, -f, or --file option is given, then the first
non-option argument is taken as the sed script to interpret. All

remaining arguments are names of input files; if no input files are
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specified, then the standard input is read.

shutdown

Usage: shutdown [OPTION]... TIME [MESSAGE]

Bring the system down.

Options:

-r reboot after shutdown

-h halt or power off after shutdown

-H halt after shutdown (implies -h)

-P power off after shutdown (implies -h)

-C cancel a running shutdown

-k only send warnings, don't shutdown

-, --quiet reduce output to errors only

-v, --verbose increase output to include informational messages
--help display this help and exit
--version output version information and exit

TIME may have different formats, the most common is simply the word 'now' which
will bring the system down immediately. Other valid formats are +m, where m is
the number of minutes to wait until shutting down and hh:mm which specifies the

time on the 24hr clock.
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Logged in users are warned by a message sent to their terminal, you may include
an optional MESSAGE included with this. Messages can be sent without actually

bringing the system down by using the -k option.

If TIME is given, the command will remain in the foreground until the shutdown
occurs. It can be cancelled by Control-C, or by another user using the -c

option.

The system is brought down into maintenance (single-user) mode by default, you
can change this with either the -r or -h option which specify a reboot or

system halt respectively. The -h option can be further modified with -H or -P

to specify whether to halt the system, or to power it off afterwards. The

default is left up to the shutdown scripts.

stat
Usage: stat [OPTION]... FILE...

Display file or file system status.

Mandatory arguments to long options are mandatory for short options too.
-L, --dereference  follow links
-f, --file-system  display file system status instead of file status
-c --format=FORMAT use the specified FORMAT instead of the default;

output a newline after each use of FORMAT
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--printt=FORMAT like --format, but interpret backslash escapes,
and do not output a mandatory trailing newline.
If you want a newline, include \n in FORMAT
-t, --terse print the information in terse form
--help  display this help and exit

--version output version information and exit

The valid format sequences for files (without --file-system):

%a access rights in octal

%A access rights in human readable form
%Db number of blocks allocated (see %B)
%B the size in bytes of each block reported by %b
%C SELinux security context string

%d device number in decimal

%D device number in hex

%f raw mode in hex

%F file type

%g group ID of owner

%G group name of owner

%h number of hard links

%i inode number

%m mount point
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%n file name

%N quoted file name with dereference if symbolic link
%0 optimal I/O transfer size hint

%s total size, in bytes

%t major device type in hex

%T minor device type in hex

%u user ID of owner

%U user name of owner

%w time of file birth, human-readable; - if unknown
%W time of file birth, seconds since Epoch; 0 if unknown
%x time of last access, human-readable

%X time of last access, seconds since Epoch

%y time of last modification, human-readable

%Y time of last modification, seconds since Epoch

%z time of last change, human-readable

%Z time of last change, seconds since Epoch

Valid format sequences for file systems:

%a free blocks available to non-superuser
%Db total data blocks in file system
%c total file nodes in file system

%d free file nodes in file system
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%f free blocks in file system

%i file system ID in hex

%I maximum length of filenames

%n file name

%s block size (for faster transfers)

%S fundamental block size (for block counts)
%t file system type in hex

%T file system type in human readable form

NOTE: your shell may have its own version of stat, which usually supersedes
the version described here. Please refer to your shell's documentation

for details about the options it supports.

tr
Usage: tr [OPTION]... SET1 [SET2]
Translate, squeeze, and/or delete characters from standard input,

writing to standard output.

-, -C, --complement  use the complement of SET1

-d, --delete delete characters in SET1, do not translate

-, --squeeze-repeats replace each input sequence of a repeated character
that is listed in SET1 with a single occurrence

of that character
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-t, --truncate-setl  first truncate SET1 to length of SET2
--help  display this help and exit

--version output version information and exit

SETs are specified as strings of characters. Most represent themselves.

Interpreted sequences are:

\NNN character with octal value NNN (1 to 3 octal digits)
\\ backslash

\a audible BEL

\b backspace

\f form feed

\n new line

\r return

\t horizontal tab

\v vertical tab

CHAR1-CHAR2 all characters from CHAR1 to CHAR?2 in ascending order
[CHAR*] in SET2, copies of CHAR until length of SET1
[CHAR*REPEAT] REPEAT copies of CHAR, REPEAT octal if starting with O
[:alnum:]  all letters and digits

[:alpha:] all letters

[:blank:] all horizontal whitespace

[:entrl:]  all control characters
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[:digit:]  all digits

[:graph:] all printable characters, not including space
[:lower:] all lower case letters

[:print:]  all printable characters, including space
[:punct:]  all punctuation characters

[:space:]  all horizontal or vertical whitespace
[:upper:]  all upper case letters

[:xdigit:]  all hexadecimal digits

[=CHAR=] all characters which are equivalent to CHAR

Translation occurs if -d is not given and both SET1 and SET2 appear.
-t may be used only when translating. SET2 is extended to length of
SET1 by repeating its last character as necessary. Excess characters
of SET2 are ignored. Only [:lower:] and [:upper:] are guaranteed to
expand in ascending order; used in SET2 while translating, they may
only be used in pairs to specify case conversion. -s uses SET1 if not
translating nor deleting; else squeezing uses SET2 and occurs after

translation or deletion.

wc
Usage: wc [OPTION]... [FILE]...
or: wc [OPTION]... --filesO-from=F

Print newline, word, and byte counts for each FILE, and a total line if
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more than one FILE is specified. With no FILE, or when FILE is -,

read standard input. A word is a non-zero-length sequence of characters
delimited by white space.

The options below may be used to select which counts are printed, always in

the following order: newline, word, character, byte, maximum line length.

-C, --bytes print the byte counts
-m, --chars print the character counts
-1, --lines print the newline counts

--filesO-from=F read input from the files specified by
NUL-terminated names in file F;
If F is - then read names from standard input
-L, --max-line-length print the length of the longest line
-w, --words print the word counts
--help  display this help and exit

--version output version information and exit

Report wc bugs to bug-coreutils@gnu.org

GNU coreutils home page: <http://www.gnu.org/software/coreutils/>

General help using GNU software: <http://www.gnu.org/gethelp/>
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