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Elcaywyn

H mopovoa mTuxlokr epyaciar KAveL da Slepelvnan TOU XWPOU TWV TEXVOAOYLWV
Tou Adiktoov Twv [Mpaypdtwyv (Internet of Things — IoT) kot oaoxoAsital
EOIKOTEPA ME TO TPWTOKOAO MQTT TO OTOI0 ETUTPEMEL OE OCUOKEVEG VA
QVTOAAACOOUV PNVUPOTO 08 SUOKOAX KL aotadn mepfaAlovta 600 aQopd TNV

OUTOVOU{a KOl CUVSECIUOTN T

To IoT eival katd ToAAOVG eival To emopevo Prpa &€A&ng tov Internet 6mwg toO
Eepoupe wg onuepa. H €€eAlEn vt €xeL TTapaoUVpel Kal TG (Oleg TG SLAPOPES
UTTOAOYLOTIKEG OUOKEVEG TIOU XPNOLUOTIOLEL O AvBpWTOCg 0TNV KABNPEPVOTNTA TOV,
€&EAEN Tov eival amdppola Tou opdpatog Tov Mark Weiser yia 1o wg Oa empeTte
va glval 0 UTIOAOYLOTHG (KO YEVIKOTEPA O LTIOAOYLIOPOC) oTov 21° auwva Kat TIou

TIEPLYPAPETAL OTO KEPAAao 1.

210 Ke@AAaLo 2 meptypd@etal To IoT, Sdivovtal mTapadelypata Tou TTov VTTAPXOLV N
TIOV €lval QVTIKEIPEVO EPELVOG KOL TIWG OUTA PTIOPOVV Va BeATiwoouy tn {wn Tou
avBpwTov €ite 08 ATOULKO €iTe 08 CLUANOYIKO emtimedo. MapovaoidlovTal €miong ot

Baolkeg TexvoAoyieg Tou amoteAoLV To loT.

To ke@AAato 3 avoAveL TO TPWTOKOANO MQTT Tou €xeL elval To Baoikd avTIKEIpEVO
MEAETNG TNG epyaaiog autnG. Mapovotdlovtal TOGO N KEVIPLKH TOU LOEa OGO Kal Ol
BaOlkEG TOU AslTOUPYLEC OTIWG OQUTEG OQVOEPEPOVTAL OTLG TIPOSIAYPAPEG TOV.
Moapovoidlovtatl emiong kot ot Poowkotepot MQTT  brokers mou umndpyouv

SOLOOETLUOL TNV ETTOXH TIOL YPAPETAL N EPYQTLO QUTH.

210 KEPAAQLO 4 TtepLlypaPeTaL To cuotnua MapTrack Ttou avamtuxBnke ota MAaiola

NG TTUXIOKAG epyaoiag. To ovotnpa Paoiletar  otnv TteXvoAoyiaw MQTT,



TIOPAKOAOLBEL Kol avamaplotd oto Xaptn Beoelg XpnoTwy. Ta BaglkA onuela Tov

kwdka Tou MapTrack divovtal og €181kd TTOPAPTNHA OTO TEAOG TNG EPYATIOC.

Yta TeAeuTaion SVO KePAAL £XOLV YPOPEL AVOAUTIKEG 0SNYlEG Yl TO TTWG UTtopEt
KOVElG va  KaTEPAOEL KAl VO EYKOTOOTACEL T OXETIKA AOYLOMIKX TIOU
Xpnowomofnkav ot Aol UTAG TNG TITUXLOKAG WOTE VA PTIOPEl O K&Oe

EVOLAPEPOIEVOG VA TLG X PNOLLOTIOL OEL.



1. OL VTTOAOYLOTEC ONHUEPX

O Mark Weiser to 1991 oto &pbpo touv «O umoAoylothg Tou 21ov awwvor [1]
ELONYAYE €Va VEO TPOTIO avTIANYNG KAl XPNoNg TwV UTIOAOYLOTWY. TUUPWVA HE
QUTOV, O UTIOAOYLOTNG YEVIKAG XPNONG ME TOV TPOTIO TIOU TOV YVWPI(OUHE KOl
XPNOLUOTIOLOVE avTikaBioTaTal amd €va oUVOAO UIKPOTEPWVY KOl EEELOLKEVUEVWV
UTIOAOYLOTWY Ol OTtolol  €lval  EVOWHOTWHEVOL O  OVTIKE(UEVOL 1)  OUOKEVEG
KoOnuePLVNE xprong. Ot UTTOAOYLOTEG UTOL SEV AELTOUPYOUV QUTOVOUX CAAK £XOUV
N SLVATOTNTA VA SNULOVPYOUV £val SIKTUO KOl VO ETILKOLWVWVOUV. XTOXOG Elval va
pog BonBovv otnv e&umnpeTnon KABNUEPLVWY £pyactwy SiXwg OPWEG VA ATIALTOVV

TOV TPOTIO EPYATLOG TIOU £XOVUE HAOEL e TO LOVTEAO TOL OTABEPOV LTIOAOYLOTH.

O Weiser divel HeydAN EUQOON OTNV EVVOLA TNG OPATNG TEXVOAOYIOG UE TNV EVVOLA
OTL TIPETIEL VO UTIAPXEL EKEL TTAVTOTE XWPIG amapaitnTa va TNV PAETIOVUE KOl ATIAK
VQ TNV XPNOLUOTIOOVME. Me TNV peTokivnon Tng TEXVOAOYIOG OTO TIAPOACKAVLIO, O
XPNOTNG CUYKEVTPWVETOL HOVO OTNV €PYACIO TOU TIOU E€XEL VO (PEPEL OE TIEPOG,.
AvtioTtolxa TapPaSElypHaTa aOPATWY TEXVOAOYIQ TIOU €XOUV QPOMOLWOEL pe TOV
TPOTIO 0TNV KaBNuepvr wr OTIWG lval N ypa@n 1 0 NAEKTPLOUOG KOL N EQAPROYES
Tov. OToloodATIOTE UTTOPEL VAU XPNOLUOTIOINCEL UL NAEKTPLKE) GUOKEV —£POCOV
avTIAapBaveTal Toug KivOUvoug Kat eival ge B€on va TNPNoeL TG PACLKEG OPXEG
ao@OAeinG. MO0OL OPUWE UTTOPOUV QKOO KOL OUEPD, KETA OTIO 25 XpOVIa amod TNV
epyaocia Tou Weiser, va ypayouv eva KelUEVO GE NAEKTPOVLIKN HOPPN UE TNV (dla
EVUKOAlD TIOU YpA@OUV Eval KElPEVO OTO XOPTL Ziyoupa T TIPAYHOTO €XOUV
BeATiwBel oe oxéon pe TNV emoxry tou Weiser kol oUTO @QiVETOL OTNV
KOONPEPWVOTNTA HOG OTIOU TIOAAEG £pyaoieq HaG ylvovTtal Yl TIOPASELYUO UECW

EEUTIVWV KIVNTWV TNAEQWVWV. AKOUO KL EVOG HECNALKOG TIOU EVOEXOUEVWG VAL ANV



EXEL Xpnolpomiotioel otn (wr Tov otabepd UTTOAOYLOTH, HECW TOU £EUTIVOU KLVNTOU
UTIOPEL OAUEPO UE OXETIKN EVUKOAIX VA YPAWEL VA UAVUUO KELWEVOD, VA SEL TNV
TIPOYVWON TOU KALPOU, OKOPO KOL VO LOLPOOTEL puToypagieg Tov Byalel pe oauTo
Me @IAOVG KOl OLKEID TIPOCWTIO HECW EPAPHOYWV eTILKOWWVING (Tt Viber) N akopa

KO JECW KOWWVIKNAG Siktuwong (BA. Facebook).

Eva veéo medio €peuvag dnpovpynOnke IOV OVOUAOTNKE “ALXXUTOG UTIOAOYLOMOG"
(Ubiquitous Computing) kat Baciotnke oTig apxég ov opapatiotnke o Weiser. Ta
OTOTEAECUATA TOV €lval OpATA 0 ONUAVTIKO BaBuo OTIG PEPEG PO OTWG eldape
KOl HE TO TOPASELYHO TOU €EUTIVOU KIVNTOU. XZNUOVTIKO KOUUATL OTO OTOlo
Baoilovtal oL €QappoyEG TOL SLEXLTOU LTOAOYLOoMoUL eivatl To IoT (Internet of

Things) To oTtolo TIEPLYPAPETAL AVOAVTIKOTEP GTO ETIOUEVO KEPAAQLO.



2. Internet of Things

To Swadiktuo Twv mpaypdtwy (Internet of Things) f yla cuvtopia IoT, eival amod
TOUG TILO SNUOPIAEIC OPOVC OTIG PEPEG KOL OVAPEPOVTOL O OUTOV ELSIKOL KAl Hn

xopoktnpidovtag To wg TNV e€€AEN Tov Internet.

MpoKelTaL Yot eva SIKTUO KABNUEPIVWY QVTIKEWEVWY To ool PplokovTal o€
ouvdeon METAED TOUG KOl OVTOAAACOUV TIANPOYOPIEG. ZTOV OpPO  «TIPAYUATON
MTIOPOUV VO CUUTIEPAAUPBAVOVTOL OUOKEVEG, QUTOKIVNTQ, ETUTIAX 1 OKOUO KOl
KTipLot T OTIolal (PEPOVV TOV OXETIKO NAEKTPOVLIKO EEOTIALGO TIOL TOUG ETILTPETIEL VAL

£XOULV ETTAVENEVEG SUVATOTNTEC:

1. 'ExOouv TOUTOTNTA PECW KATIOLOG OXETIKAG TEXVOAOYIOG TaUTOTIOINONG

2. Mmopouv va avtihapBavovtal TIHEG TOV TEPLBAAAOVTOG PHECW aoONnTpwv
IOV PEPOVV

3. Exouv SKTuakég SuvaTOTNTEG PECW OXETIKOU NAEKTPOVIKOU €EOTIALGHOU KOl
MTIOPOUV VA ETILKOWVWVOUV PE GAAEG GUOKEVEG TOU XWPOU XPNOLUOTIOLWVTOG

UTIAPXOVOEG TEXVOAOYIEG SIKTVUWONG

H Baotkn 810TNTa €VOG TETOLOL SIKTUOU Eival OTL ETUTPETIEL TNV TIAPAKOAOVONGON
(monitoring) cuoKeLWV ATIO ULIKPN N UEYOAN ATIOOTOCON HECO QMO TNV UTIAPXOVOA
Sadiktuoakr vodopn divovtag £€tol Tn SUVATOTNTA YL APECOTEPN EVOWHUATWON

OTOLXEIWV TOL TIPAYHUATIKOU KOGUOU OTOV KOO0 TWV UTIOAOYLOTWV.

Ye ektipnon tng Cisco amd 1o 2011 exktipatar ott To 2020 1o IoT Ba draocuvdeet
oxedov 50 Sig avtikeipeva [2]. ZTov TapoKATW Tivaka aiveTal o pubpodg ovgnang
TWV OUVOESEPEVIWV OUOKEVWVY OV KATOLKO €WG ONMEPA KOL TIOLX OVOUEVETAL VO

glvat n avtiotoxn ewova to 2020. Me Bdon Ttoug pubuovg avénong Tou
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TIPOKUTITOLV, PaiveTal OTL TiEpimov oto 2009 ot ouokeveg Eemepacav Tov TTANBUOUS
™G ynG E&EAEN Aoykn av Adfoupe vmown tn Stddoon Twv £EUTIVWV GUOKELWV

omwg £&umva TNAEPwva Kal tablets.

'Etog 2003 2010 2015 2020
Naykoéopiog 6.3 81g 6.8 81 7.2 81 7.6 81
TANBUOHOG

Tuvdedepéveg 500 skot. 12.5 8i¢ 25 8¢ 50 &1¢
OUOKEVEC

Tuvdedepéveg 0.08 1.84 347 6.58
GUOKEVEG VA

KATOLKO

Mivakag 1: EEEAEN aplOpov cuoKEVWY AVA KATOLKO

2.1 TeyxvoAoyleg TavTOTIOONG

Eva Bépa mou avtipetwrmiletal oto medio tou IoT eivar mwg pmopel va So0Okl

MOVASIKA TAUTOTNTA OE ULt CUOKELN.

1. RFID tavtomoinan peow padioouxvotnNTwV (Radio Frequency Identification). XTN
Sekaetia Touv 2000, RFID Atav n kupiopxn texvoAoyia. Mpokettal ya eva
TIOAU JUKPO NAEKTPOVIKO KUKAWMO TIOU UTIOPEL VA amoBnkeVoeL peplka bytes
TAnpogopiag mov pmopsi va Slafaotel amd KATIOL CUOKELH AVOYyvVWOTN
TIov PplokeTal o KOVTIVA amooTaan.

2. Emukowwvia kovtivoy mediov NFC (near field communication). H texvoAoyia
NFC €xel yivel kowr) ae smart phones ano apxég tng dekaetiog Tov 2010, ue
xpNnoelg onwg n avayvwon NFC eTikéTeg Ryl TNV mpoofaon ota peoa
MadIKAG HETOPOPAG OAAG KAl YPYOPNG TIANPWUNG OE KATAOTH T

3. OMTIKEG E€TIKETEG. - AUTO XPNOLUOTIOLETOL Yl XOUNAG KOOTOG tagging.
JuvnBwg evvoouue to QR Code mou eival pla tapaAdayn tou paBdwpov

kwdika (QR code) Eva Kivntd (€€UTIVO) TNAEPWVO PTIOPEL PECW TNG KAUEPAG
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TOL va artokwdikotooel QR code xpNOLUOTIOWVTOG TEXVIKEG eTeepyaoiag
EIKOVAC.

4. Bluetooth xounAng evepyewag (BLE). Auto eival éva amd Tta TeAevtaia
EMITEVYHOTO TNG TEXVOAoyiag OAa ta véa smart phones é€xouv BLE

AOYLOULKO.

2.2 E@Qapuoyeg

To loT amoTteAel plo TMAATPOPUA HECW TNG OTtolaG KOBIoTATAL EPLKTH N ETUKOWVWVIX
METOEL HEYOAOU €UPOUG OUOKELWVY Kol N TIPpOcfaon os auTéG. Ol SuvaTOTNTEG £TOL
yla dnpovpyior VEwV TESIWY EQAPUOYWY EVaL TIPOKTIKA ATIELPEG. AvapEpPOVTal
edw oplopeva Tedia Tov amoTeAOUV Kupiwg Tedio €peuvag OAAX KOl OE OPKETEC
TIEPIMTWOELG €XOUV UVAOTIOINBEl Kol XPNOLUOTIOLOUVTOL O TIOAAX onueia Tou

TAavATN.

2.2.1 'E§umveg TOAELG

O o6pog €éunvn moAn (smart city) XpnOLLOTIOLEITOL Yyl VO TIEPLYPAPEL TIwG Ol
texvohoyieg MAnpoopikng Kt Emikowwviwy (TME) pmopovv va Gupfaiiouvy otnv
AslToupyla WG TOANG  €VIOXVOVTOG TNV OMMOTEAECHATIKOTNTA TNG Kol
TIPOOPEPOVTAG AVOELG YlO TNV QVTIUETWTILON TWV OVICOTATWY, TOU KOWWVLKOU
ATOKAELOMOU Kot TN BeATiwon Tou Quokov TepBAAAovTOg o auTeG. Mwg dnAadn
ME TN XPAON TNG TEXVOAOYIAG MTMOPOUV VO OVTLHMETWTILOTOUV ETITUXWG TA
TPOPAAMATA  TIOU  QVTIMETWTTI(EL  KABNUEPWA O KATOKOG €VOG  QOTLKOU

TEPPBANOVTOG 0TI PEPEG A [3].
Mepik& mapadeiypoto:

- Awxxeipion amofBARTwv: Ms tn Xprnon «e&umvwv» k&dwv Tov Ba £dvav
otolxela péow IoT ywx TNV Kotdotaor) Toug Oa  umopovoe  va

BeATtioTomoNBel  n  TEPLWOLAAOY]  TWV  OTMOPPPATWY  omd  TA
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OTOPPLUATOPOPA WOTE VA YIVETAL OE OUVTOMOTEPO XPOVIKO SLAOTNPO UE
ONMUAVTIKO TIEPLPOANOVTIKO OAAX KOL OLKOVOULKO OPENOG,.

-  MNapakoAoUOnon katavaAwong evépyelag Méow Tou aoTikov loT eival
EUKOAOTEPN N TIOPOKOAOUONON TNG €véPyelog Tou amouteital (Kot
OTIOTOAATAL) Yl TIG KOWOXPNOTEG UTNPECiE (PWTIONOG OSpOHWV  Kal
KTLPlwV, KALLATIONOG Kat Béppavan dnpooiwv KTipiwv KAT), divovtoag elkdva
OTOULG TIOAITEG Yl TO TIWG QLOTIOLOVVTAL OL POPOL OAAX Kol EVTOTI(OVTOG
onpela ov xpridouv e€olkovopunaong.

- 'E&umvn otdOpevon: H xprion awobntipwv ot Beoslg otdBueuong oe
OUVOLOOUO ME TN XPHoN «E&UTTVNG» TEXVOAOYLOG oTa auTokivnTa PTOpEL va
MELWOEL CNUOVTIKA TO XPOVO OAAG KOL TNV EVEPYELX TIOU QTIALTELTAL YL TNV
€VUPEON OTAOUELONG €VOC ATO TA ONUOAVTIKOTEPX TIPOPAAUATA  TIOU
OV TLHETWTTICEL O KATOLKOG ULOG TIOANG.

- Avagopd Kt evTtoTtiopog BAaBwv: Me tn xprion IoT pmopet va yivel e0koAa
0 &VTOTILOMOG Mo PBAAPNG o aoTikO mePBAAAOV Kot va SpopoAoynBei n
emiokevn TG H dtadikaoia pmopel va ylveTal autoOpaTa LECW TNG LTTOSOUNAG
TOU OUYKEKPLUEVOU ONUEIO (TIX KOAWVAKL TIOU QEPEL aaBnTpa KAlong Kot
Sivel TNV mMAnpoowopia auth péow tou IoT TG TMOANG oTdTE €va XTUTINUX
oo QUTOKIVNTO YIVETAL APECO QVTIANTITO ATIO TIG APXEG) OAAX UTTOpEL va
EVOQPPUVETAL KL N CUMMETOXN TWV TIOAITWY OL OTIoloL PE XPNon €LOIKNAG
EQOPUOYNG OTO KLVNTO TOUG B PUTTOPOUV VA QVAPEPOUV E CUVTOMIO OAAK

TIOAU OMOTEAEOUOTIKA Lo BAGPN OTIG SNUOTIKEG OPXEG.

O koatdhoyog esivar Pefoiar pokpug kat Oev  TeplopileTal 0T TIOPATIAVW

nopadslypata.

2.2.2 'E§umvo omitL
To €&umvo omitt kot avtotoio pe TN €€umvn TOAN QVTILETWTICEL PECW TNG
texvoloyiag TpofApoTa Twv evoikwv. Mg tnv  «g§umvomoinon»  OLKLOKWV

OUOKELVWV Kal TN SlaoVvdeat| Toug pEow IoT to omitt TpooapUOleTal OTIG AVAYKES
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Twv evoikwv tou. Eva egumvo Yuyeio eival og Béon va yvwpilel T TIEPLEXOUEVA
TOV, IOl €EAVTAOUVTAL 1) TIOLX AyOUuV Kol HTtopel va uTtevOUpideL TNV avaykn yla
TIPOMNOELEG I akOpa Kal TO (dlo peow tou IoT va mpofaivel o mapayyeAieg and to
NAEKTPOVLKO OOUTIEP UAPKET. O PWTIONOC TIPOTAPHOLETAL OTNV WP OAAG KOL OTLG
TIPOTIMNCEL TWV EVOIKWY. INHOVTIKEG €LOOTONCELG (T ONUOVTIKO SMS R
€LOEPXOMUEVN KANGN) UTTOPOVV VA TIPORBEAAOVTAL OTNV KATEAANAN Guokeur avAaAoya

e tn B€on Tov evoikov peoa oTo oOTIiTL.

2.2.3 YmoBonOnomn tpitng nikiag

Emeldn o péoog 6pog nAkiag Twv eupwmaikoy TANBuopoy avefaivel, n avepyla Twv
VEWV ETTONG, TO AOPAALOTIKO cVOTNUA Oev gival og BEon val KOAVWEL TIG auEnpEeVeEq
QVAYKEG LATPOPAPHOKEVTIKNAG TIEPIBOAYNG TNG TPITNG NAKIOG HE T TTAPOASOCLOKA
peoa (T voonAeia). Me tn xpnon TME kou IoT pmopel 0 nAKlwpévog va ouvexiosl va
(el oTtOo oOmiTLt TOU KAl VA OmOAGUBAvVEL TN KoOnuepvn  @povTida Kot
TIPOKOAOVBNON ATIO LATPLKEG UTINPETIEG XWPIG VO OTTAUTEITOL VO LETOKLIVEITOL EKTOG
oTuTLoV. Mo TToAPASELYUQ, N LETPNON TNG APTNPLAKAG TIEONG UTTOPEL VO ATIOCTEAETOL
art’ euBeiag oto yltpod, n B€on Kal N KWNTIKOTNTA TOU AXTOMOV OTO OTTL €Tiong
TopakoAoLBEiTaL Kal pTIOpel VAl ETONUAVEL ETIEIYOVOEC KATAOTAOELG. TO TIOAU
ONMUAVTLKO €lval OTL PELWVEL ONUAVTIKA TO OLKOVOULKO KOOTOG QUTNG TNG PPOVTISOG
KO O€ ML ETIOXN OTIOU N TIAYKOOLX OLKOVOWLKN Kpion OeV a@nVvel Kol ONUOVTIKA

TeplOwpLoL.

2.3 Kivéuvou

Me tnv €kBeon OAWV TWV OULOKELWV OQUTWV Of «Kown Béo» péow Tou loT
SnULovpyoLVTAL OpLOMEVO BEpaTa TIou OgV UTIAPXOV WG TWPX KOl TIPETEL VA

O(VTl}J.ETLUT[lO'TOI:)V.

Ou etaipieg Ba €xouv va AVTIHETWTIIOOVV TO Bepa TNG ATPAAELOG OAAG KOl TOV
TEPAOTIO OYyko Oedopevwyv Tou Ba cuAAEyeTal. Oa TIPETEL va avarmTuxBouv
ao@OAR, o&LOTILIOTO KOL EVEPYELOKA OTOSOTIKOUG TPOTIOL ammoBnkevuong Kol

TpooTtaoiog Twv dedopevwy TIov Ba TapAyouV SLOEKATOMUPLO CUOKEVEG. AOYLKO
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glval peoat ammo tnv cuvduoopEvn aglomoinon TETOWWV SESOPEVWVY VO UTTIOPOUV Vo

TOPAPLAOTOVV TIPOCWTIKA SESOEVA OTIOTE TIPOKUTITOVV gofoapd Bpata.

Ymdipxouv Kot TTOAA& akOpa {NTAMOTA AOPOAEIDG, KAOWE TO KATAPXNV GNUAVTIKO
oTolXelo GAOL aVTOV, OL ALCONTHPEG, ULAG KL OL TIEPLOGOTEPOL OTIO TOUG AUTOVG SEV
EXOUV TNV dSLVOTOTNTA VA SNULOVPYACOUV KPUTITOYPOPNHEVN OUVOEDN, ETELON N
Xpnon mopwv eival UTIEPPOALKA KOL €XEL CUVETIELX OTNV (PUOLKN OQUTOVOUI TNG

OUOKELNC.

Yridpxelt avaykn BeATIOTOTOINONG TWV UTIOAOYLOTIKWY TIOPWV/EVEPYELQG OTIO
oaobntipeg Kol avTikeipeva,  vAoToinon METPWV  yl  €Eao@AAion
EUTILOTEVTIKOTNTAG/AKEPALOTNTAG/SLBECIUOTNTO, €VPEDN AVoEWV oTa
SloopeTika emineda enegepyaoiog kabBwg VTIAPXEL SUOKOAIX OTOV CUVTOVIOUO

EUTIAEKOMEVWV EPWV KaL N €VPECN AVONG OTNV UTIOPEN TPWTWVY Onpeiwv.

2.4 MpwTOKOAAX

H emkowwvia peta€d ovokevwv oto IoT amoutel t™n xpnon TPWTOKOAAWV.
Ynapyouv BePata Ta KAAGIKA TIPWTOKOAAG TCP/IP amA& AOyw TnG QUOLWG TwvV
OUOKELVWV  (XOUNA  UTIOAOYLOTIKY  LOXUG, TIEPLOPLOUEVOL  EVEPYELOKOL TIOPOL,
OLOKOTITOMEVN OUXVA ouvdeon), €xouv ovomtuxBel TPwTOKOAO Ta oToia
QVTOTIOKPIVOVTOL KOAUTEPQ OE EVA TETOLO TIEPLPAAAOV. LTN CUVEXELX TIEPLYPAPOVTAL

Tplot A0 T YVWOTOTEPA OXETIKA TIPWTOKOAAQL

2.4.1 MQTT

Aev eivat To mapadoolako client/server TpwtOKoAAo O1ov o client {nTt&el KATL oo
TO server Kol oUTOG TOu amavtd. YAomoleitar og Aoywkny publisher/subscriber. O
client ekdnAwvel to evdlapépov tou (subscriber) ywa kamola Bépata kat o server
TOU OTOVTA HOVO OTAV LTIAPXEL KATL SLOBETLPO TO OTIOLO £xEL TIPOEADEL a0 XAAOV
client (publisher). H &npog@wng e@appoyry Facebook Messenger Tov

XPNOLUOTIOLEITaL OO EKATOPMUPLA XPHOTEG OTOV KOOUO €lval VAOTIOINUEVN TIAVW
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O0TO TIPWTOKOAAO QUTO. YTIAPXOUV Kal TapoAAayEg tou onwg to MQTT-SN 1ov

xpnotpototeitat yla Siktua awoOntripwv (Sensor Networks).

AOyw TOu OTL KEVTPIKO Bepa autng epyaciog swvatl to MQTT, auTto TEPLYPAPETOAL

QVOAUTIKA OTO KEPBAAQLO 3.

2.4.2 CoAP

To CoAP mpoépxetat amo Tig Aé€elg Constrained Application Protocol. Mpokettat yix
amAoTiolnuevn pop@n tou HTTP omoTe Ki £XEL TTOAAEG OMOLOTNTEG e ouTO. AOyw
NG oXESLAONG TOV AVTAG, UTTOPEL EVKOAX VO HeTATPATIEL OE Kavovikd HTTP, yeyovog
TIOU ETUTPETEL TNV E€UKOAN Kol Sla@avy eVOWHATWON Tou ot TeEPBAAAOV

TIOyKOO OV LOTOV.

2.4.3 AMQP

To ovoud tou mpoepxetal amo TIG Ae€elg Advanced Message Queuing Protocol.
IXeOLAO0TNKE WG QVOLKTO OUOTNUA YIX VO OVTIKOTOOTHOEL KAELOTA ETALPLKA
(proprietary) messaging cvotrpota. Exel TOAEG SuvaTOTNTEG KA TIAPEXEL TIOAAEG
duvatdTNTEG TTIOPAPETPOTIOINONG. MeTapépel dedopeva og Suadikn avamapAoTaon
(binary wire protocol) kot Asitoupyel pe Sapavela Kol OUVOEEL CLOTAPOTA
OLOPOPETIKWY KATAOKELAOTWY HE emiTuxia. N To AOYyOo ouTO €xeEL YvwploeL
amodox TEPLOCOTEPN ATIO GAAX OXETIKA TIPWTOKOAAX KOL XPNOLUOTIOLEITOL QO
gTaLpleq KOAOOOOUG YLt avToAAayr pnvupatwy. H JP Morgan to xpnototoinoe yx
va dlekmepatwvel 1 Si1g unvopaTa TNV nUeEpa evw xpnotpomoteital oo tn NASA kat

™ Google.
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3. MQTT

To mpwtdkoAAo MQTT e@pevpednke to 1999 amod toug Andy Stanford-Clark ko Arlen
Nipper twv IBM kot Cirrus Link avtiotolxa. O otoxog ntav va dnuovpynBei éva
TIPWTOKOAAO ETUKOWVWVIOG XOXUNAWY OTAITACEWY OE EVEPYELX KOL SIKTUOKO €UPOG
(bandwidth) wote va mapakoAouvBeital kat va cuvtovideTal n Asltovpyia aywywv

nietpelaiov dla péagov dSopupopou [3].

Ta apxikd MQTT TpogpxovTal oo Ta apX LKA Twv Acgewv MQ Telemetry Transport.
To MQ mpogpxetal and To MQ Series, éva Tipoiov Tov avamtuxOnke amnod tnv IBM
kot vmootnpilet kot to MQTT. TMoapoAdo mov eo@oApeva oto  SladikTuo
xopaktnpideTal kat wg message queue protocol, Sev vmidipxouv edw oupeg (queues)

OTIWG 0€ AAAQ TIAPASOOLOKA CUOTAHATO Message queuing.

OL apXLKEG EKOOTELG TOV TIPWTOKOAAOU XPNOLUOTIOONKAV ECWTEPIKA Ao TV IBM.
To 2010 n tpexovoa ¢kdoon 3.1 860nke eAeVBepa 0TO KOWO pe Gdela royaltee-free
evw n €kdoon 3.1.1 gywe standard amd tov opyaviopud OASIS tov Oktwfplo Tou

2014 ([4], [5D).
OL BOOIKEG APXEG TOL TIPWTOKOAAOL Eival OL TIOPAKATW:

- AmAO va vAotonBel

- TMopéxel emimeda moldTNTOG TNG UTNPEESIAG TAPASOoNG TWV HNVUUATWY
(Quality of Service)

- AVTIKELPEVIKA XOPNAEG QTIAUTIOELG O€ UTIOAOYLOTLKH LOXU KOl SIKTUOKO €UPOG

- Ave€dpTtnTo Tou £idoug TwV dedopevwy Tou petaepovtal (data agnostic)

- Continuous Session Awareness
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3.1 To tpoTumo publish/subscribe

H o¢wnocopicc Ttou MQTT OJSwopepet amd TNV KAAOCIKA  TIPOCEYYLON
ieAdtn/e§uninpetnTn (client/server) 6mou evag TeEAATNG eTkOoWwwVEl amevBeioag e
TOoVv €fUTNPETNT Kol avTioTpo@a. Edw xpnotlpormoleitar to mpdTUTIO (pattern)

publish/subscribe (ekd6TNg/cUVSPOUNTNG OTA EAANVIKA)

OL OVTOTNTEG TIOV ETUKOWVWVOLV glval gite ekdOTeG (publishers), site ouvdpounTég
(subscribers) 1 kot Ta dVo. H emikowwvia yivetalr 0tav oL ekSOTEC TIAPAyOLV

MNVUMOTO T OTIola AOUBAVOLV (KOTOAVOAWYOUV) OL GUVOPOUNTEG.

K&Be pnvupa avnkel os éva Bépa (topic). ‘Evag ouvSpopunTng eyypa@stal o eva
TEPLOOOTEPD OEUATA TIOU TOV EVOLAPEPOUV KAl HOVO MNVUPOTO QUTWV TWV
Bepatwy  AauPavel. Avtiotolxa o €kSOTNG TIOU TOPAYEL EVA UAVULUQ, TO
Kotnyoplomolel og éva Bepa OoTOTE POVO Ol GUVOPOUNTEG QUTOV Tou BEpaTog TO

Aappavouv.

YTdpxel pa evolaueon ovtotnta mov ovopaletal broker kat mov yvwpiouv 1600

oL ek&OTEG OCO KAl Ol CUVEPOUNTEG KL KAVEL TO TIAPOKATW OE YEVIKEG YPOUUEG:

- Exetamoyn 0Awv Twv cuvSPOUNTWY TOU CUCTAPATOG
- Aappavel ta pnvopata omd Toug €kOOTEG Kol Ta TPowBel oTOUG

EVOLOPEPOUEVOUG CUVSPOUNTEC

ATIO Ta TIOPATIAVW €lval PavVEPO OTL TEAKOL ATTOSEKTEG TNG ETILKOWVWVING (EKOOTEG
KOL OUVEPOUNTEG) TO HOVO TIOU TIPETIEL VO YWWPICOLV Yl VO ETILKOLVWV OOV €ival
o broker kat dev amatteital va yvwpidel o €vag tov GAAov (yla Tapadetypo, dev
xpeladetal va yvwpilel tnv dievbuvon IP A to port tov). EmumAgov n enikowvwvia
glval aoVyxpovn a@ol SV ATALTEITAL VO AEITOUPYOUV KoL Ta SUO HEPN KATA TNV
gmkowvwvia (N va €xouvv ovvdeon pe Tov broker), oUTE TO €va PEPOG UTTAOKAPEL TN

AgtToupyiat TOu GAAOU KATA TNV ETILKOWWVIA.
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MQTT pub/sub decouples senders from receivers

LT 2 Analytics

. Car fefEmerry e :
_\_\_\_\_\_\_‘_\_‘_\_‘_'_‘-‘—-

-
ﬂwﬂ Database
. w/ HTMLS App
— g
B i Logger

publish subscribe

Mobile App

tennis scoreg

Ewova 1: Moapadetypa ovotipoatog MQTT. Zto kévtpo amelkoviletal o broker, aplotepd ol clients mou givau
ekd0OTEC Kal Se€Ld oL clients cuvdpopnTég. ‘'OAot ot clients eTTIKOWVWVOLV ERETT KOL HOVO éTw TOU broker.

3.2 Xvvdeon client kat broker

3.2.1 C(lients
Me 6poug client/server, client otnv mepintwon tov MQTT gival Tdc0o ol ekdoTEC 600
Kol oL ouvdpounteg. MaAlota évag client pmopet va gival Tautdxpova Kot eKSOTNG

KoL ouVOPOUNTNG. Server gival o broker kot povo pe autdv cuvdéovtal ol clients.

‘Evag MQTT client pmopet va eivat omolodnnote €60 cuokevng (amd Evav amAd
micro controller evéexopévwg oe eva TEPIPBEANOV pe aoTaO CUVSECILOTNTA EWG
KOL €VO UTIEPOVYXPOVO KOL TIAVIOXUPO HNXAVNUO Server) n oTmoia (PEPEL ML
BLPALOONKN vAoToinong tou MQTT Kot UTopEl Vo CUVOEETAL PECW OTIOLOVSHTIOTE
OlKTUOU pe Tov broker. Av p\due ywx meplpaArov internet (TCP/IP) toOte n
BBAL0BNKN MQTT vAoTmoleitat oto eminmedo e@appoyng OMwg Kot AN TTapOpOLX

TPWTOKOAa TtX HTTP (Elkdva 2).
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Application

MQTT

Transport

Internet

Link

TCP/IP Reference Model

Ewova 2: To pwtokoAo MQTT kat n B¢on touv otnv tepapyia emmédwy tov TCP/IP

3.2.2 Broker

Amotelel TNV KopSl& TOL OUOTAUATOG APOV AauBdAvel OAX T UNVUMOTO, TX
PTPApPEL Kol amo@acifel og Toloug cuvdpounteg Ba Ta TpowBnoel. TavtoTolel
emiong 0Aoug toug clients peow peBOdwv Tawtomoinong (authentication method)
EVW TIAPOKOAOUOEl OAEC TIG OUVOEDELG MPE TOUG OUVEPOUNTEG KOl WTTOpel va
TMPOWONOEL HNVUHOTO TO OTola €XO0E KATIOLOG OUVOPOUNTAG €Medn ATav

TIPOCWPLVA EKTOG 0VVOEDNG N AslToupyiag.

O broker 6vtag Aowmdv o server Tou OAOV CUCTAUATOG Ba TIPETEL Va lval LoXLPOC,
VO ETILTPETIEL EVKOAN KAMAKwON (scalability) wote va pmopel va avteneggABel ato
POPTO epyaoiag Kot Ba TIPETIEL VO UTTOPEL VOU AVOKAUWEL LETA OTTO KATIOLO GPAOAUA

(fault-tolerant).

3.2.3 Eykataoctact) c0vdeong

H ouvdeon peta&d evog client kot tou broker yivetal pe tnv amootoAn €vog
punvopatog CONNECT. E@ooov sival e@lktr) n ouvdeon, o broker amavtd pe eva
pAvupo CONNACK (Connection Acknowledgement). Ot Baoikég TAnpo@opieg Tov

TieplexeL eva prjvupa CONNECT @aivovtal otov mivaka 2.
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Medio YToxpewTIKO MNapadstypa TIRG
clientId Nat "a34rut222"
cleanSession Nat "true”

username ‘Oxt "userl”

password ‘OxL "$rrflff$%_A"
lastWillTopic 'OxL “/userl/will”
lastWillQoS ‘Oxt 2

lastWillMessage ‘Oxt "bye bye”

keepAlive Noau 30

Mivakag 2: Ot faoikég TANPOPOPIEG HNVUIATOC CONNECT!
Clientld

To avayvwplotikd touv kaBs MQTT client To omoio Ba mpemel va gival povadikod

ava broker.

CleanSession
KaBopilet av Ba @uAdooovtal T pnNVOpOTa Ta oToi ylat K&molo Adyo Sev

napaddOnkav otov client dtav €xeL kavel subscription pe QoS > 0.

Username/Password
Emutpémouy tnv tautomoinon tou client o€ TepiMTWON TTOL KATL TETOLO ATAULTE(TAL.
Autd Opwg Sev KPUTITOYPAPOUVTOL OAAX OTEAVOVTIOL WC €XOUV ETTOMEVWG

eVOEIKVUTOL VO XPNOLOTIOLOUVTOL HOVO O AOPOAELG CUVOETELG.

Will message

Auth n Asttoupyla ETUTPETEL VO evnuEPWOOUY oL evdlaepopevol clients OTL évag
client amoouvdeBnke Eovikd amd To ovotnua. TpOKETAL Yl MAVUHRA TIOU
mopadidel o broker otoug evdiapepopevoug clients 6tav avtiAngBsi otL o client

eKOOTNG EXEL TIAYEL VO AELTOUPYEL.

Keep alive

MPOKETAL Yl TO XPOVIKO SLACTNUA TIoL PecoAafel ylx va oteldel o client éva

puvupa tomtov PING Request otov broker o omoiog amavtda pe pivupo PING

Y'H dour Tou K&Be PNVOUOTOC () TIOKETOU) SIVETOL OTNV EPYOCiO QUTH TIEPLYPAPIKA KOl OXL HE
akpifela bit kot byte 6mwg oupPaivel ot akpLPeic Tpodlaypa@ég Tou TPWToKOAOLV MQTT Tovu
Sivel o opyaviopog iotonoinong [5].
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Response. O unxaviopog autdg XPNOLUOTIOEITAL WOTE VAL YIVEL QVTIANTITO Kol amtd

T SU0 PEPN OTL N oVvdeon €xeL XAO«L.

‘Otav o broker Adfet éva ppvupoe CONNECT, omavtd pe éva HAVUPO TUTIOU

CONNACK 10 omoio mepAapBAVEL TIG TTANPOPOPIEG TIOV PAIVOVTAL GTOV THivaKa 3.

Medio YToxpewTIkO MNapadstypa TIRG
sessionPresent Nat True
returnCode Nou 0

Nivakag 3: H Sopn evog pnvopatog CONNACK

sessionPresent

AnAwvel av utapxel ndn ouvedpia amd Tponyovpevn ovvdeon. Av Opwg o client
oto CONNECT pAvupa tou £xel Swoel true wg T ywx To cleanSession, T0TE aUTN
Tun Ba eival mavta false. Xe avtiBetn MepimTwon n T NG €aptdTal Amod TO AV

TIPOYHOTLIKG UTIAPXEL OTIO TPV oLVESPLA yLa TOV OLYKEKPLUEVO client atov broker.

returnCode

MPOKELTAL Yla KWSIKO OOAAUATOG TIOV SiVEL TNV KATAOTAON TNG aitnong ovuvdeonc.
Av n aitnon €ywe amodekTr TOTE 0 KWAEIKOG £xeL TIUN 0, o SLAPOPETIKA TEPITTTWON
ETILIOTPEPETAL OXETIKOG KWOLKOG TIOV SiVEL KOl TO 160G TOU OCPAAUATOG CUUPWV LUE

TIG TIPOSLAYPAPEG TOV TIPWTOKOAAOV [5].

3.3 BaoIKEG EVEPYELEG TPWTOKOAAOV

Me Bdon tnv meplypa@r Tou potifou publish/subscribe kat tnv xprion touv oto
MQTT mou TEPLYPAPNKE OTNV TIPONYOUHEVN €VOTNTO, O OQUTH TNV evotnta Ba
ovOAUOOUV E TIEPLOCOTEPEG TEXVLKEG AETITOMEPELEG Ol POOLKEC EVEPYELEG TOUL

TIPWTOKOAAOUL TIOU UAOTIOLOUV TO EVOLAPEPOUEVA PEPN KL EIVAL OL TIXPOKATW:

- Publish (Anpooiguon)
- Subscribe (syypapn ocuvdpounc)

- Unsubscribe (akOpwaon cuvdpounc)
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3.3.1 Publish

Eival n evépyela ou mpaypatomoteitat amd evav client-ekd6tn Tou BEéAeL va oTeilel
EVA LAVUPO 0TOUG eVOLapePOEVOUG clients-ouvdpounTteg. To HOVO TIOL eVOLOPEPEL
TOV €kdOTN glval va @BAoeL To prvupa otov broker. Aev pmopel va mAnpog@opnBet

yla To av Kalt togol clients-ouvSpounTéG TTHPAV TO HAVUUQL

MOALg évag client ouvdebei eTituxwg otov broker petd TNV avTOAAQYH UNVUPATWY
CONNECT kot CONNACK, gival og Beon va SnpooLeEVoEL UNVOUATO T OTIOLO OTEAVEL

otov broker kat amo kel TpowBovvTal TTPOC TOUG EVSLOPEPOUEVOLG clients.

Eva pnvupa dnpootevetal pe eva €l0kd MQTT maketo tumou PUBLISH to otoio

EXEL TN Paotkr) SOUNA TIOL PAIVETAL OTOV THVOKA 4 KoL LEPOG TOU OTIOLOV €ival KAl TO

MAVUO TIPOG HETAPOPAL

MNedio YTOXPEWTIKO MNapadetypa TIUAG
packetId Nat. Exet tnv Tip undev - 5236
otav qos=0
topicName Nou "cars/location/100"
gos Noau 1
retainFlag Nou true
payload Not “Ing: 4.234345342, lat: 4.3457645566"
duplicateFlag Noa 0

Nivakag 4: H opr) Tou pnvopatog PUBLISH

packetld

Mwx povadikrp TR Tou  xapoktnpidel éva pRvupa.  Xpnolpomoleital  OTLG
TIEPIMTWOELG TIov TO QoS eival peyoAutepo tou pndev (1 1 2) Kot apa EAEYXETAL N

TOAVOTNTA VA LIAVUPO VO LN OACEL OTOV ATTOSEKTN.

duplicateFlag
ANAWVEL OTL TO OUYKEKPLUEVO MAVUHA EXEL OTOAEL TTAAL &pa UTIAPXEL TIOAVOTNTA O

client va to €xeL Addfet Eava.

payload

Eivatl To pRvupa ou otéAvetan amod tov publisher otoug subscribers.
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retainFlag
Eav kdmolwo pRvupa @Bdost otov broker pe auti tn flag evepyomoinpévn, tote

OTIoLOG VEOG subscriber eyypael 0To ouykekpLpEVO topic, Ba A&BeL aUTO TO PrVUUAL.

3.3.2 Subscribe

Me tnv evépyela autn o client eyypdgetal o éva topic  TeEplocOTEPQ topics Kal
(nT& va AapBAvel pnvopota Tov dnpoatevovTatl amnod Toug clients-ekdoTteg og auTA.
Mo To OKOTO oUTO amooTeAsTal otov broker pRvupa tumou SUBSCRIBE pe Tig
TAnpo@opieg mov @aivovtal otov mivaka 5. Yrtapxouv N Cevyn mediwv (Topic_i,
QoS_i) pe i=1..N, éva yla k@B topic ov gyypdpetal o client. EKTOg amd 10 Ovopa
Tou topic, o client opicel ko pe tL eminedo Quality of Service BéAel va Aapfavel Ta
avtiotolxa pnvupata omd tov broker. To Quality of Service mepiypagetal

OVOAUTIKOTEPQ OTNV TIAPAYPAPO 3.5.

SUBSCRIBE

MNedio YTOXPEWTIKO MNapadetypoa TIUAG
packetId Now Exet tnv Tiun pndev - 5236
otav qos=0

Topic_1
QoS_1
Topic_2
QoS_2

Topic_N
QoS_N
Nivakag 5: To prjvupa SUBSCRIBE £xet petafAnto apbuo mediwv ag@ov xet N {gvyn mediwv (Topic_

Avtiotoxa o broker yio k&Be pnvupa SUBSCRIBE 1touv AapBAveL amavtd Ue PAVUUS
SUBACK to otmoio mepA\apfdavel TOOOUG KWOLIKOUG OPAAPATOG OO KAl Ta topics yla

TO oTtola EKONAWONKE evOLaPEPOV.

H doun tou pnvupatog SUBACK exelg wg €€ng:

Kw8KoG Nepypadn ‘
packetId 0 KwSIKOG TtakéTou Tou SUBSCRIBE yia to omnoio givat auth

n amavinon
Return code 1 H amdvtnon ya to 1° topic
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Return code 2 H amndvtnon yia to 2° topic

Return code N

Mivakag 6: To prvupa SUBACK
Evw ot kwdikol Tov emioTpepovTal Sivovtal 0ToV TIAPOKATW THVOKA:

Erutuyia — péyloto QoS 0

Erutuyla — péyloto QoS 1

Erutuyla — péyloto QoS 2

128 Anotuyla

Ta Bgpata (topics) TeEpLyPAPOVTOL AVOAUTIKOTEPO OTNV TIAPAYPOPO 3.4.

3.3.3 Unsubscribe

‘Otav evag client emBupel va un AAUBAVEL TTAEOV HNVUPOTA OTTO €V N TIEPLOTOTEPQ
OUYKEKpPLUEVQL topics, oTéAvel evar pvupa turtou UNSUBSCRIBE otov broker to
omolo €xeL apopota Sopn pe to SUBSCRIBE, £xet SnAadn toug TitAoug Twv topics
Yl Ta OTtola OeV eVOLOPEPETAL TIAEOV, OTIAG eV €XEL TIG TLHEG YL TO QOS apov edw

oev xpetadovtal.

UNSUBSCRIBE

Medio Napadetypa TIUAG
packetId O KWAEIKOC TOV TIAKETOU
Topic_1

Topic_2

Topic_N
Mivakag 7: H Sopn tou UNSUBSCRIBE

O broker amavta pe eva ppvupa tumouv UNSUBACK mou meplexel HOVo tnv TN

packetld Tou avtiotolxouv pnvopatog UNSUBSCRIBE.

3.4 O¢upata (topics)
K&Be prvupa mou otéAvetal atov broker amd évav client-ekdo0tn avnkel os éva

Bpa. Ta Bepata eival oA@aplOunTika oe kwdikomoinon UTF-8 ue faon ta omoia o
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broker sivat og B¢on va yvwpiel og tooug clients-cuvdpountég Ba mpowdnoeL Eva

MAVUPO OTOV TO AXPEL.

Mmopoupe va Ttovpe OTL To Bépa eival éva €idog oupdg Tou Snuloupyeital oTov
broker. Agv xpeialetat OpwWC va SNULoupynBel €k TWV TIPOTEPWVY OAAG aUTO yiveTal
otav An@Bel To pwTOo prVUVUA oo tov client-ekdOTn. AvtioTolxa dev xpeldleTal
VO KAVEL KATL €K TWV TIPOTEPWV €vag client Ttou emBupel va eyypagel og eva BEpa.
AmA& otéAvel éva SUBSCRIBE prvupa atov broker akopa ki av o broker Sgv €xel

AGBeL KOO KOAVEVD VLU YL auTO TO BEpa.

3.4.1 Enineda

Eva Bspa pmopel var amoTteAsital and eva n meplogotepa emineda. Ta emimeda
opiovtat otnv ovopoaoia Tou Bepatog kat Stoxwpilovtal PETOED TOUG HE Eva

forward slash (/). Na mapadetypa:

Napadetypa 1

Home/groundfloor/livingroom/temperature
Home/groundfloor/livingroom/humidity
Home/groundfloor/kitchen/temperature
Home/groundfloor/bathroom/temperature
Home/garage/temperature

Otav évag client eyypagetal os Bspa pe tn Asttoupyiar SUBSCRIBE, pmopel va
eyypoel oe éva Bgpa divovtag wg (NTOVHEVO Bpa OAO ToV TITAO TOU, OTIWG YL
nopadstyua Home/groundfloor/livingroom/temperature. Mmopel Opwg va

gyypa@ei o€ TOAG Bepota TautdXpova e T xpron xapoktipwv wildcards.

Yridpxouv SU0 TETOLOL XOPOKTAPEG OTNV TEPITTWON MOG TO '+’ Kot To '#. To '+’
QVTIKOOLOTA éva povo emimedo evw To ‘# éva 1 meploocdTepa. Mo TopAdetypa,
Bewpovpe 6Tl atov broker @B&vouv pnvipata ya Ta Bepota 0To Tapadelyua 1.

Av o client {nTtnoel subscription divovtag wg Bpa:
Home/groundfloor/+/temperature

TOTE O eyypagel ota €€ g BepaTa:



(%)

Home/groundfloor/livingroom/temperature
Home/groundfloor/kitchen/temperature
Home/groundfloor/bathroom/temperature

Ye avTiBeon pe TOV XOPOKTAPA '+’ IOV UTTOPEL VAl UTIEL O€ OTIOLOSAHTIOTE ONUElo , O
XOPOKTAPOG ‘# TomoBeteital auotnpd oTo TEAOG Tou Bépatog Tou dnTeltal Kot
Tapladel OAa Ta evamopeivavta emineda. Mapadeiypoata pe tn xpnon tov #' ue

Bdon kal Ta TponyoVpEVA SivovTal 0TOV TIAPOKATW THVOKOL

Zntovpuevo Bépa Oépata tov TapLa{ouvv

Home/groundfloor/# Home/groundfloor/livingroom/temperature
Home/groundfloor/livingroom/humidity
Home/groundfloor/kitchen/temperature
Home/groundfloor/bathroom/temperature

Home/# ‘OAa ta Bépata:

Home/groundfloor/livingroom/temperature
Home/groundfloor/livingroom/humidity
Home/groundfloor/kitchen/temperature
Home/groundfloor/bathroom/temperature
Home/garage/temperature

Nivakag 8: Moapadeiypata xpriong wildcards yia ta Bépata Tou mapadeiypoatog 1
Mmopel va 500¢el povo o xapaktnpag # wg (NTOVUEVO topic 0AAG auTO KOAO gival
VO QTOPEVYETAL aYov TOTE O client eyypaetal oe OAa Ta Ospata ko Ba AapBavel

K&Be pRvupa ov BAveL atov broker.

H moAuvemmedikn dopn Twv BePATWY av Kol OTAR 0TNV VAOTIOINGCN, ETUTPETIEL
MEYAAN eveA&ia 0TNV LEPAPXNON KNVUUATWY EVW UE OWOTH oxedlaon ETUTPETEL KAl

TNV OMOAN ETTEKTOCN TOU CUOTAUATOG OTAV OXUTO XPELOOTEL

3.4.2 OfpaTA TOV CUGTILATOC

YTdpxel pa Katnyopia BEPATWY PNVUMATO TWV OTIOIWV HUTTOPOUV Vo SWOOUV
TIANPOPoOpieg OXETIKA e TO ovotnua (broker). Ta Bépata T EEKLVOUV pe TOV

XOpaKTAPa $ Kol €lval 0 MOVOG XOPOAKTAPOAG TOU &gV ETUTPEMETAL VA
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XPNOLUOTIOIOOVE O€ topics TOu SnUIOVPYOUME. XuvRBwg Ta Bépota ouTd
EekvoUpe pe TO MPOBspa $SYS evw ol SLaPopeg VAOTIONCEL Twv brokers Tou

UTIAPXOLV VAOTIOLOUV KATIOLO IO QUTAL.
Kémola amoé ta B€pata mov poTeiveTal va bAoTIolovvTal Eivat Ta €E1G [6]:

$SYS/broker/clients/total
$SYS/broker/clients/connected
$SYS/broker/clients/disconnected
$SYS/broker/messages/sent

3.5 Quality of Service (QoS)

O 06pog quality of service (TolOTNTA TIAPEXOUEVNG VTINPEDIOG) XPNOLHOTIOLEITAL 0T
OUOTAMATO ETILKOWVWVIAG YL VO SNAWOEL TNV amdS00on EVOG CUOTAUATOG OTIWG TNV
avTAappavovtal ot xprnoteg tou. 1o MQTT, 1o QoS level gival pla ouppwvia
peTadV TwV SVO PEPWV (ATTOCTOAEQG KAL TIAPOAATITNG) YL TO TIOCO £YYUNUEVN lval

N Tapadoaon vog PNVUUATOG OTOV TIPOOPLOKO TOV.

Eninedo  Ovopaocia Meprypapn
0 At most once To pARvupa Ba apadobel oTov TPOOPLOPd TOL TO

TOAU I popd (umtopel SnAadn va pun @Baaoel kat

TOTE)
1 At least once Oa tapadobei TOVA&XLOTOV X POP&
2 Exactly once Oa apadobei akpPwg Lo Pop&

Mivakag 9: Ta entineSo QoS oo MQTT

Otav évoag client-ek80TNG Snpootevel v pPAVUMPE, TOTE aUTO @BAveEL OTOV
TIPOOPLOPO ToV (0TOoUG clients-ouVOPOPNTEG) WG YVWOTOV og SVo BrpaTa: (o) oTov
broker kat (B) and tov broker otov client-cuvdpountn. Na 1o PRua (), To QoS
kaBopiletal amd tov publisher kat opideton yia k&Be prvupa (§ 3.3.1). Na to (B), To

QoS opileTat 6Tav 0 CUVEPOUNTNG EYYPAPETAL OTO OUYKEKPLUEVO BEpa (§ 3.3.2).

3.5.1 QoS0
O amooToAéag OTEAVEL TO HAVUPO 0AAG Oev eival og Béon va yvwplilel av eQTaoe

OQPOV O TIOPOAATITNG OKOMUA KL av TO AdPel Sev oTéAveL emiBeBaiwon. IXNUXTIKA
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ouTo amelkovidetal atnv Eikova 3. ‘Etot o mapoAnmTng Ba A&BEL TO HAVUHA TO TIOAY

Ml popd (at least once).

[ MOTT Client | | MOQTT Broker

Fuhlish ————m

Ewkéva 3: Anpoaoicuon pnvopoatog pe QoS = 0

3.5.2 QoS1

TNV mepimTwon auth yx kK&Be pRvupa mouv AapPdvel o broker otéAvel prvuua
emBePaiwong otov amootoAéa (Etkdva 4) Tou onpaivel OTL To PAVUPA £@OaoE oTOV
TIPOOPLOPO TOU. TNV TEPIMTWON OpWG Tov PAeTovpe otnv Eikova 5, To pRvupa
apxlk& @Bavel otov broker, to PUBACK opwg yla kamowo Adyo dev @Bdavel Tote
otov amootoAéa. Emedry dpwg o amootoAéag Sev eival og Beon va yvwpilel av
OVTWG TO MAVUPO £QBO0E OTOV TIPOOPLOPO TOU N OXL META OO €VO OPLOUEVO
XPOVIKO daotnua (timeout) EavaotéAvel To 8l pAVUPA. TO OMOTEAEOUO OPWG
glval OTL UTIAPXEL HEYOAN TIBAVOTNTA O TIOPOANTITNG Vo AGBeL SVO (Sla pnvopata,
KATL BERata Tov To yvwpilelt Adyw Tou emmedou QoS mou xpnoomoteital. EE ov

KOL O XOPOKTNPLOMOG TOou TnéSOV untnpeoiag wg at least once (TovAdyloTtov pia

Popy).

MQTT Client | | MQTT Broker

—— PUBLISHMZG1) ——™

— FLIBACK(MSG1)

Eikova 4: ATtooToAn pnvipotog pe QoS = 1. O broker amavtd pe PUBACK emituxwe.
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MGTT Client | | MOQTT Broker

PUBLISHIMEG1) ———————— ™

><1— PLBACKMSG) ———

FUBLISHMSG1) ————————m

Ewova 5: QoS = 1. H emBeBaiwon PUBACK Sev ¢pBdvel atov client pe amoTéAeopa To apXIKO PAVUA VO OTOAEL
Eava.

3.5.3 QoS2
To eminmedo autd eyyvdtal OTL TO pRVUPX Ba tapadobsl akpifwg pia popd otov
TIOPOAATITN. AUTO ETUTUYXAVETAL PE LA SITTAR €TUKOWV WV METOED TwV SVO PEPWV

HEe OUVOALKA Teooepa BrApata (4-step handshake) omwg paivetal kat atnv Eikova 6.

|  MOTT Client | |  MOTTBroker |

FUBLIEH ———»

——— FLUBREC

FUBREL ————»

ip————— PLIBCOMP

Ewkova 6: Mepintwon QoS = 2. Ta T€ooepa PARATA TIOV ATALTOUVTOL YL VO EEACPOALOTEL OTL TO PV
TOPaSISETAL AKPLBWG Hia POPA OTOV TIPOOPLOHUO TOV.

O broker otav Adfet to pvupa PUBLISH, To KpaTAeLl HEXPL VO OTEIAEL TO TIAKETO

PUBCOMP.

PUBREC (Publish Received)

JtéAveTal amd tov broker wg emiPePaiwon yia to maketo PUBLISH tou client kau

TEPLEXEL WG packet id TO apXLlkd avayvwPLOTIKO TOV punvupatog PUBLISH. Emopévwg
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av o arootoAéag Sev AaPet PUBREC emavohapfdvel tnv amootoAry PUBLISH. ‘Otav
OpwG To AAPel, &€pel OTL 0 broker éAafe To TTOKETO Gpa pTtopel va To SlaypaeL.
JTéAvel TOTe ¢va makeTto PUBREL to omoio kol outo meplexel wg packet id to

QVOYVWPLOTLKO amo To apxtkd PUBLISH.

PUBREL (Publish Release)
‘Otav AdBeL TEToo pvupa o broker, Staypd@el amod Tt KVApN TOU O,TL OXETIKO ME TO

OPXLKO TIOKETO KAl amavTa pe prvupa PUBCOMP.

PUBCOMP (Publish Complete)

Ewvat n avayvwplon tou maketov PUBREL. Av o amootoAéag dev Adfst PUBCOMP,
EavaoteAvel PUBREL pexpt teAikwg va Adfet PUBCOMP. ‘Otav cupfel outod Kat To
SV0 PEPN —aTTOOTOAENG KAl SEKTNG- EEPOUV OTL TO APXLKO HAVUHA TIapaddOnke pia

POopaL.

To eninedo vnnpeoiag 2 ivatl To TILO aPYO KAl ATIALTNTIKO 08 TIOPOUG, AOYIKO BERata
oPOV OTIOUTEL TIEPLOCOTEPN ETUKOWWVIX OAAX KOl XPNON MVAUNG MEXPL TNV

OAOKANPWON TNG EVEPYELOG,.

Emtonuavon: >ta nopadsiypuata mouv avapepbnkav yioa 1o QoS, avaAlestatl n
emmkowvwvia uetad publisher kot broker. To iSto emavaAauBavetal kat ato 2° pgpog

NG emkovwviag, autd uetall Tou broker kat Tou subscriber.

3.6 Brokers

Yridpxet mAnBwpa SloB<oipwyv brokers ou pmopovv xpnotpomoinBovv akopa Kot

Swpedv. MNMapakATw TEPLYPAPOVTOAL OL SNUOPIAECTEPOL £ QUTWV.

3.6.1 Apache ActiveMQ

http://activemg.apache.org/index.html

Awpedv kat open-source, utootnpilel TOAATAG TipwToKoAAa (MQTT, OpenWire,

STOMP, AMQP). Eivat vAomotnpévog os Java.
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3.6.2 Apache Apollo

http://activemqg.apache.org/apollo/

EEEAEN ToL ActiveMQ. Oswpeital o alOToTOC Kal TiLo ypryopog tou ActiveMQ

KoBwg eTiong KL EUKOAOTEPQ SLAXELPIOLLOG KOL TIAPOAUETPOTIOLGLUOG.

3.6.3 IBM Websphere MQ Telemetry

http://www-03.ibm.com/software/products/en/wmg-telemetry

Epmopikn €kdoon mov vnoatnpilel mAnpwg to MQTT 3.1

3.6.4 IBM MessageSight

http://www-03.ibm.com/software/products/en/iot-messagesight

‘Etowog server (DMZ appliance) yla amaitntikeg eappoyes. Yrootnpidet TAnBwpa

eldwv clients Kot TPWTOKOAAWV.

3.6.5 Mosquitto

http://mosquitto.org/

Awpedv kol open-source, vumootnpilet TANpw¢ To MQTT. AwtiBetar yx
mAat@oppeg Windows, Mac kat Sta@opwv ekdooswv Linux pPeTa&) Twv omoiwv Kal

vAottoinon ywx Raspberry Pi.

3.6.6 Emqttd
https://qithub.com/emaqtt/emqgttd

Awpedv kot Open-source broker (Apache Version 2.0 license) pe eu@oaon otnv
KAlpOKWOoOTNTA  (scalability) evw vumootnpilel ki GAAX TIPWTOKOAAQ  OTIWG

WebSocket, STOMP, SockJS, CoAP.

3.6.7 RabbitMQ

http://www.rabbitmg.com/

Baowa mpokettal yioo AMQP broker vrtootnpilet to MQTT peow plugin. AwxtiBetat

dwpedv yla mAatPoppueg Windows, Mac OS X kau Linux.
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3.6.8 HiveMQ

http://www.hivemqg.com/

Epmopikog broker €€ oAokAnpou Tmpoidv avAamTtuéng TNG OMWVUMNG E€TALPIOG.
IxeSLAOTNKE ME EU@OAON OTNV KAMOKWOLLOTNTA (scalabity) kou emixelpnotlokn

aoPAAELOL

Mapexel kat open source SDK plugin yla va UTtopouv va YypA&QovTalL ETEKTACELG TOU

amod TPITOug OAAK KAt Vo SLAoUVSEETAL HE AAAL CUOTHUATOL.

AloBstel  kat  online  server €AeVBepo  pEOW TOU  OIKTUOU YLt OOKIUES

(http://www.hivemg.com/try-out/)
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4. To cvotnua MapTrack

«Ta MPAYUXTA TTOU TIPETIEL VO KAVELG, T UXOIVEIG KAVOVTAG TA»

ApLaToTEANG

Mo va dokipaotel otnv mpdén to MPWTOKOAAO MQTT Kot va yivel EUKOAOTEPN N
Slepevivnon Twv SLloPoOpwWVY TIOPAPETPWY TOV, VAoTo|Bnke To cvotnua MapTrack.
MpoKeLTaL Yyl oVOTNUA TIou UTtopel v katnyoplomolnBsl otnv Katnyopia Twv
epoappoywv IoT a@ov Ta dedopéva TOU OVTOAAACCOVTOL OPOPOVV  TIUEG

agOntipwv (6ékteg GPS) TTov CUAEYOVTOL ATIO KIVNTAX TNAEPWVAL.

H Baolkr &¢a €lval va CUYKEVTPWVOVTOL PETPACELG ATIO £EUTIVOL TNAEPWVD TTIOU
«TPEXOLV» TNV EQPAPUOYH, VO KWSIKOTIOLOUVTAL KOl var oTéAvovtal o evav MQTT

broker pe T€Tol0 TPOTIO WOTE VO AQUPAVOVTOL OTIO TOUG EVOLAPEPOUEVOUC,

EmAéxOnke va otédvovtar dedopeva GPS, n B¢on dnAadn tng k&bs ovokeung. O
AOYOG TIOV €yve aUTO elval €SN OAa T £EUTIVAL TNAEPWVAL OTIG HEPEC LOG EXOUV
oéktn GPS evw vumdpxel kol TANBWPOA EQPAPHOYWV TIOU OTALITOVV TNV

TapakoAovBnon Béoswv.

AvomtuxOnkav dvo spappoyes: H MapTrackClient TTou TpEXEL OTIG KIVNTEG CUOKEVEG
Tov peTadidouv petpnoelg kat n MapTrackMonitor ou Seixvel tn B¢on tng K&Oe
OUOKEVNG OTO XAPTN. Ml €vSELKTIKY TOTIOAOYl TOU GUOTHPOTOC SiveTal otnv

Ewkova 7.



()

MapTrackClient MEpTackCilont

MapTrackClient

MQTT Broker

MapTrackMonitor

Ewova 7: TortoAoyia Tou cuotrpatog MapTrack

4.1 H e@apuoyi) MapTrackClient
H epappoyry MapTrackClient  tpéxel oOTO KWwNTO TNALPWVO Kol AapPavel
eEVNUEPWOELG amtd To GPS otav oAA&lel n Bgon TG TG OUVTETAYUEVEG TNG VEAG

B¢ong T Snuoaievel otov broker og éva oUYKEKPLUEVO topic.

4.1.1 MepBdArov avamTving

H vAomoinon €ywve o€ Java Kot HOVO YLol CUOKEVEG e AELTOVPYLIKO ovotnpa Android.
Xpnotpototridnke To TepIPAAov avémtuéng Android Studio? 1.5.1 To omoio Atav
EYKATEOTNUEVO O AslToupylko ovotnua Windows 7 64bit (Eikéva 10). To Android
Studio eykaBiotd kot tov Android SDK mou amotteitar ywo tn dnuovpyia

EQPAPHOYWV Yl KivnTtd Android.

? https://developer.android.com/studio/index.html
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Toéoo otnv e@appoyn outr) 000 kal otnv MapTrackMonitor xpnolwpomoteital n
Swpedv kot avolktr BIpAL0ONKN Eclipse Paho Project® mou uAoToLEl TO TIPWTOKOANO

MQTT amo tn pepld tou client (subscriber kot publisher).

4.1.2 Topics
K&Be publisher otéAvel Tiég oe éva €l8IkA OxnUOTIOMEVO topic TO omoio Ba
XPNOLUOTIOLELTAL YL VO ATTOKOAUTITEL KOl TNV TouToTNTa Tov client. To topic Ba exel

TNV TIOPAKATW HOPPN:
maptrack/<tavtotnta client>/<eidog petrpnong>

H tavtotnta client sivatr povadikn ava client kot xpnotpoTmoteital Kat Kata TN
oVvdeon Tou pe Tov broker. Mpog To apodv n epappoyn otéAvel povo Béon GPS tng

OUOKEVNG OTIOTE TO topic oto omoio oTtéAvel o k&Oe client eival To
maptrack/<tavtétnta client>/location

H amootoAn tng Toutotntoag Tov client pe xprion emumnédouv oto topic €ywve emedn
ME OUTO TOV TPOTIO ATEUTIAEKETOL TO KOBAPO TIEPLEXOUEVO TOU PNVUUATOC OO TNV
QVAYKN VO TIEPLEXEL KAL TNV TAUTOTNTQ, TIPAYHO TIOU KAVEL EVKOAOTEPN ETEKTOON
TOU OUOTAHATOG UE VEEG KATNYOPIEG UETPNOEWV OTO HEANOV. AV yla TTAPASELYUO
OTO MEANOV N €QOPUOYN OTEAVEL KO TTX TIHEG Beppokpaaiag, Ba pmopel va oTEAVEL

TNV TN oto topic maptrack/<tavtétnta client>/temperature.

Mpopavwg k&Be client Ba oTéAvel oto Sikd Tou topic ov Ba TepLExel To client id. H
epappoyn MapTrackMonitor mou evdla@epeTal va TTAPAKOAOLBEL OAOLG TOLG
clients Tou oTéAvouv Tn B€on TOUG EYYPAPETAL O OAX TA OXETIKA topics PE TN
xprion wildcard &ivovtag wg topic maptrack/+/location katd TNV aitnon

SUBSCRIBE.

* http://www.eclipse.org/paho/
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H tomoBeoia amd k&Be kivnty ouokeun otav Aapfavetal amod tov Séktn GPS
SnpoolevETAL WG KelPEVO 0TO topic TIou Teplypd@eTal otnv mopdypago 4.1.2 pe

NV €N Lop@n:
<Longitude>#<Latitude>

Mo mopadeLypo:
37.95494#22.8102

H epappoyn Aappavel evnuépwon amo to Android kdBe @opd Tou vmoAoyileTal
véa B¢on peéow Tou GPS. Agv oTéAveTal OpWE TTAVTA N veéa B€on autr) otov broker.
O Adyog mou yivetar autd gival OTL UTIAPXEL EVA GPAAUO OTOV UTIOAOYLOHO ME
OTIOTEAETUO QKOO KL OV N TIPAyUaTIKN B£an v oAAGleL, n BEon Ttou uttoAoyileTal
va 0AAGCeL. T To AOYo auTo, pia vEa Ban OTEAVETOL HOVO OTAV QTIEXEL TIAVW OTTO

Vol OUYKEKPIPEVO Stdatnua? amd tnv TeAsutaia T Tov oTdABnke atov broker.

Ou dokipeg kal n amoo@oApdtwon (debugging) eywav amevBeiog os Kvntod

TnAépwvo Samsung S3 Neo (ue Android 4.4.2) péow kohwdiou USB.

4.1.3 000veg e@apUOYNG
H Baowkn 0Bovn tng epappoyng @aivetatl otnv Ewova 8. Edw siodyouvpe tnv URL
Tou broker kaBwg emiong kat TNV TawtoTNTa pag (client id) Tou mpémel va ivat

povadikn ota TAaiotla Tou broker Ttouv cuvdeoUOOTE.

Mo va Eekvnoel n ANYN TOL YEWYPOPLIKOU OTIYHOTOG KAl N amooToAn tng Osong
otov broker TATAUE TO TANKTPO HE TO PAKEAAKL KATW Se&Ld. Oa Tpemel PERata va
€XOUE evepyoTolosl Tov Sektn GPS amod Tig pubpioelg Tou kivnToU. Av KATL TETOLO
Sev €xel oupPel TOTE pog eppavideTal oxeTikd pnvupa (Etkéva 9). Matwvtog edw
[Settings] petagepopaote otnv 000vn pubuicewv TNG OUOKELNG OO OTIOV

MTIOPOVE VO evepyoTIolioouue to GPS.

* Juykekplpéva To SIAOTNUA QUTO OploTnke aLOAiPeTa oTa 25m. e HeEMOVTIKY ¢kSoon Ba
UTIOPOVOE VO TIAPOUETPOTIOLEITAL ATTO TO XPNOTN.
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Av &gV TapouCLOOTEL KATIOO BEP, N EQPapPPOYn EEKIVAEL KAVOVIKA TNV QTOOTOAN

™N¢ B€ong TNG oLOoKELAC oTov broker.

¥ & %l 18:06

MapTrackClient

Broker URL

tcp://broker.hivemqg.com:1883

Client ID

client1234

GPS status

GPS not enabled

Settings

©

Ewova 8: H Baoikry 086vn tng MapTrackClient

Ewova 9: To privupa mou epgaviletat 6tav Sev
€XOUNE evepyoTiooeL To §éktn GPS
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Ewkova 10: To meptBdirov avamtuéng tov Android Studio pe To project MapTrackClient

4.1.4 AemTOUEPELEG VAOTIOWOTGC

H 0B6vn tng e@appoyng eivat vAomotlnpevn wg Activity pidwvtog pe 6poug Android
Development. Ta va pmopel va Aapufavel evnuepwoelg and 1o GPS, vAomolel to
interface android.location.LocationListener To omoio Tapexel oXeTIKEG HEBOSOLG OL
oToleg KoAovvTal OTav OAANAEEL KATL oTnv Kotaotaon tou GPS (ouvdéstal R
amoouvdésTal) | OTav UTtoOAOYLOTEL Ve Beon. ZTnV TeAeutaia TepimTwon KoAsital
antd to Android n onlLocationChanged otnv omoia TeEpVAEL WG TIAPAUETPO TO
Location object pe TG CUVTETAYHEVEG TNG VEQG BEONC. ZTO TIAPOAKATW TUAMO KWOLIKX
Slvetat n vAomoinon tng onLocationChanged svw @aivetal 0 €éAeyx0g Tov yiveTal
yla TO OO0 OTEXEL N vea B€on amod TNV TPONYOUREVN TIOU OTAABNKE WOTE VA

amo@aotoBel av Ba otodel Kat avTh:

public static final float MIN DISTANCE = 25;

@Override
public void onlLocationChanged(Location location) {

if (previousLocation == null) {
previousLocation = location;
sendLocationToBroker (location) ;
return;
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Date now = new Date();

if((now.getTime ()-location.getTime ()>1000) | |location.getTime () == 0) {
// probably this location is a cached value,
// wait for a new one

return;
}
float distance = location.distanceTo (previousLocation);
if (distance < MIN DISTANCE ) {

return;

}

previousLocation = location;
sendLocationToBroker (location) ;

H sendLocationToBroker mou koAsital, KWwOIKOTIOEL KAl TIG CUVTETAYMEVEG OE ML
string petaPfAnt Kot TIG SnUOOlEVEL 0TO OowOTO topic (OMWG avoEPETAL OTNV

Topaypoo 4.1.2):

private void sendLocationToBroker (Location location) {
if (client.isConnected()) {

String payload = "";
String topic = "maptrack/" + clientId + "/location";

DecimalFormat fmt = new DecimalFormat ("#.######H##");
payload = fmt.format (location.getLatitude()) + "#" +
fmt.format (location.getLongitude());

try {

MgttMessage message = new MgttMessage (payload.getBytes ("UTF-8"));
try {
client.publish(topic, message);
} catch (MgttException e) {
e.printStackTrace();

}

} catch (UnsupportedEncodingException e) {
e.printStackTrace();

}

}
else {
showAlert ("", "Not connected to broker (" + url + ")");

}
}

4.2 H e@appoyi) MapTrackMonitor
H epoppoyry outr) Seixvel Tt Béon NG KAOe OUOKEUNG TIOU «TPEXEL» TNV

MapTrackClient. Tpexet oe ouokeur) Android. Zuvdéetal otov broker kat eyypagetat
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oTa topics Tou oTteAvouv TG BEaeLg Toug oL ouokeveg. Kavel SnAadry SUBSCRIBE ota

topics maptrack/+/location.

To povo mouv Seixvel n e@appoyn ival eva xaptn TAvw oTtov omoio divetal TOoo N
Béon Tng ouokeung mou TpPeXEL To MapTrackMonitor, 600 kau oL Bgoelg Twv
ovokevwv Tov TpEXxouv TNV MapTrackClient (Eikova 11). Kavovtog KAk Ttavw o€

evav MapTrackClient pag epgpavidetal n TouTOTNTA TOV.

100% il 15:32
A
v Acooc
/,004
; o L
O/\sxmo ’
°
¢
S“o
[ 8 ]
@ Apxaia
KopwvBoc
Google
9 ZoAouoc

Ewova 11: O x&ptng NG EPOppoyns. Me To TOPTOKOAL ELKOVISLO (0TO KEVTPO QPLOTEPE, KOVTA 0TO AéXQlLO)
elvat n B€on tng ouokeung Tov TpexeL TNV MapTrackMonitor. Ot cuokevég pe To MapTrackClient
QVOTIOPLOTWVTOL HE TO KOKKLVO €IKOVISLO (kEVTPO Kat Se&LQ).
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Ewkova 12: Kdvovtag KAk TT&vw oTo KOKKIVO glkovidlo evdg MapTrackClient pog epgpavidel og «pmodovaKy tnv
TOUTOTNTA TOU.

‘Otav &ekwvael n epappoyn, avalnTdel TNV TPEXOVOX BEON TNG CUOKELNG (av gival
gvepyotolnuevog o 8¢ktng GPS). MOAG tnv evtomioel, (OUPAPEL OTO ONUEID oVTO
TOL X&ptn o€ VYog 600 @aivetar otnv Ewova 11. Mmopouvpe Befaix va
METOKIVNOOUUE HECT OTO XAPTN OTWCG ME OTOLASATIOTE EPOPHUOYN XOPTWV Of

Android.

‘Onote AapPdvel evnuepwoelg amd Tov broker, TG OMTIKOTOEL VTOPATWG OTOV

XapTN.

4.2.1 IepfdAdrov avamTving

To mepAAAOV avATITUENG KO SOKLUNG €ival To {Slo pe autd tng MapTrackClient.
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4.2.2 AeTTOUEPELEG VAOTIOWOTGC

O x&ptng vAomoBnke pe tn PPALONRKN GoogleMaps yia Android. H SuokoAia edw
glval oTNV EVOWHPATWON TWV XOPTWV OTNV EPAPHOYH Q@POU TEPX OTO TNV
vAottoinon n omola €ival OYeTIKG €UKOAN Kol LTIAPXEL TANBWPA TIAPASELYUATWV
0To SLadIkTLO yla To WG yivetay Ba Tpémel va TIAPOUPE Evav EL8IKO Kwdko (API
key) am6é Tto Google, povadikd vyl TNV EQappoyn Mag Tov omoio Ba
EVOWHOTWOOUME O OUTA YLt Vo UTTOPEl va KaTeBAlel TOUG XAPTEG KOTA TNV

Asrtoupyia TNG. AuTo yivetal otnv apakdtw Stevbuvon;:

https://console.developers.google.com/project

EVW QTIALTEITAL VO £XOVPE Aoyaplaapd otnv Google.

To mapokdTw GpBpo Teptypael TNV dtadikaoia, and tnv dnuovpyia Tou API key

WG KOL TNV EVOWMATWON KAl TOV KWOLIKA TIOU OTIALTETOL Yyl TNV TIPOPOAR Tou

XGpTN 0TNV EQAPHOYN KOG

http://code.tutsplus.com/series/getting-started-with-google-maps-for-android--

cms-891

O kwdkag Twv dVo gPappoywVv Tou cuoTtnuatog MapTrack Sivetat oto kepdAalo

"Mnyaiog Kwdikag MapTrack”.
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[Inyaio¢ kwdkag
MapTrack

MapTrackClient

package gdrivas.maptrackclient;

import android.Manifest;

import android.app.AlertDialog;

import android.content.ContentResolver;

import android.content.DialoglInterface;

import android.content.Intent;

import android.content.pm.PackageManager;

import android.location.Location;

import android.location.LocationListener;

import android.location.LocationManager;

import android.os.Bundle;

import android.provider.Settings;

import android.support.design.widget.FloatingActionButton;
import android.support.design.widget.Snackbar;
import android.support.véd.app.ActivityCompat;
import android.support.v7.app.AppCompatActivity;
import android.support.v7.widget.Toolbar;

import android.view.View;

import android.view.Menu;

import android.view.Menultem;

import org.eclipse.paho.android.service.MgttAndroidClient;
import org.eclipse.paho.client.mgttv3.IMgttActionListener;
import org.eclipse.paho.client.mgttv3.IMgttDeliveryToken;
import org.eclipse.paho.client.mgttv3.IMgttToken;

import org.eclipse.paho.client.mgttv3.MgttCallback;

import org.eclipse.paho.client.mgttv3.MgttClient;

import org.eclipse.paho.client.mgttv3.MgttConnectOptions;
import org.eclipse.paho.client.mgttv3.MgttException;
import org.eclipse.paho.client.mgttv3.MgttMessage;

import java.util.Date;

public class MainActivity extends AppCompatActivity implements View.OnClickListener,
LocationListener {

private LocationManager m_LocationManager;
private Location previousLocation;

public static final float MIN DISTANCE = 25;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView(R.layout.activity main);
Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar);
setSupportActionBar (toolbar) ;
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FloatingActionButton fab = (FloatingActionButton) findViewById(R.id.fab);
fab.setOnClickListener (new View.OnClickListener () {
@Override

public void onClick (View view) {
Snackbar.make(view, "Replace with your own action", Snackbar.LENGTH LONG)
.setAction("Action", null).show();

}) i

getGPSCoordinates () ;

@Override

public boolean onCreateOptionsMenu (Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater () .inflate(R.menu.menu_main, menu) ;
return true;

}

@Override

public boolean onOptionsItemSelected(Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
int id = item.getItemId();

//noinspection SimplifiableIfStatement
if (id == R.id.action_settings) {
return true;

}

return super.onOptionsItemSelected(item);

@Override
public void onLocationChanged(Location location) {

if (previousLocation == null) {
previousLocation = location;
sendLocationToBroker (location) ;
return;

Date now = new Date();
if (( now.getTime() - location.getTime() > 1000) || location.getTime() == 0) {

// probably this location is a cached value,
// wait for a new one

return;
}
float distance = location.distanceTo (previousLocation);
if (distance < MIN DISTANCE ) {

return;

}

previousLocation = location;
sendLocationToBroker (location) ;

@Override
public void onStatusChanged(String s, int i, Bundle bundle) {

}

@Override
public void onProviderEnabled(String s) {

}
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@Override
public void onProviderDisabled(String s) {

}

@Override
public void onClick (View view) {

}

public void getGPSCoordinates () {

if (!gpsIsEnabled()) {
showGPSNotEnabledDialog() ;
} else {

scanningForLocation();
if (ActivityCompat.checkSelfPermission(this,
Manifest.permission.ACCESS FINE LOCATION) != PackageManager.PERMISSION GRANTED &&
ActivityCompat.checkSelfPermission(this, Manifest.permission.ACCESS COARSE LOCATION)
PackageManager . PERMISSION_ GRANTED) {
// TODO: Consider calling
// ActivityCompat#requestPermissions
// here to request the missing permissions, and then overriding
// public void onRequestPermissionsResult (int requestCode, String[]
permissions,
// int[] grantResults)
// to handle the case where the user grants the permission. See the
documentation
// for ActivityCompat#requestPermissions for more details.
return;
}
m_LocationManager.requestLocationUpdates (LocationManager.GPS PROVIDER, O,
this) ;

}

private void scanningForLocation() {
/*
btnScan.setText (R.string.gettingLocation);
btnScan.setEnabled (false);
btnNext.setEnabled (false);

setTextViewText (R.id.txtLat, "");
setTextViewText (R.1id.txtLng, "");
*/

}

private Boolean gpsIsEnabled() {
ContentResolver contentResolver = getBaseContext().getContentResolver();
return Settings.Secure.isLocationProviderEnabled(contentResolver,
LocationManager .GPS_PROVIDER) ;
}

private void sendLocationToBroker (Location location) {

}

protected void showGPSNotEnabledDialog() {

AlertDialog.Builder builder = new AlertDialog.Builder (this);
builder.setMessage ("GPS not enabled")

.setCancelable (false)

.setTitle ("GPS status")

.setPositiveButton(getString(R.string.action settings),

new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {

Intent myIntent = new Intent(
Settings.ACTION SECURITY SETTINGS) ;
startActivity (myIntent);
dialog.cancel();
}
})
.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {
// cancel the dialog box
dialog.cancel();

0,
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}
b i
AlertDialog alert = builder.create();

alert.show();

MapTrackMonitor

package gdrivas.maptrackmonitor;

import android.Manifest;

import android.app.AlertDialog;

import android.app.ProgressDialog;

import android.content.ContentResolver;
import android.content.Context;

import android.content.DialogInterface;
import android.content.Intent;

import android.content.pm.ActivityInfo;
import android.content.pm.PackageManager;
import android.location.Location;

import android.location.LocationListener;
import android.location.LocationManager;
import android.net.Uri;

import android.provider.Settings;

import android.support.véd.app.ActivityCompat;
import android.support.véd.app.FragmentActivity;
import android.os.Bundle;

import com.google.android.gms.appindexing.Action;

import com.google.android.gms.appindexing.AppIndex;
import com.google.android.gms.common.ConnectionResult;
import com.google.android.gms.common.api.GoogleApiClient;
import com.google.android.gms.maps.CameraUpdate;

import com.google.android.gms.maps.CameraUpdateFactory;
import com.google.android.gms.maps.GoogleMap;

import com.google.android.gms.maps.OnMapReadyCallback;
import com.google.android.gms.maps.SupportMapFragment;
import com.google.android.gms.maps.model.BitmapDescriptorFactory;
import com.google.android.gms.maps.model.LatlLng;

import com.google.android.gms.maps.model.Marker;

import com.google.android.gms.maps.model.MarkerOptions;

import org.eclipse.paho.android.service.MgttAndroidClient;
import org.eclipse.paho.client.mgttv3.IMgttActionListener;
import org.eclipse.paho.client.mgttv3.IMgttDeliveryToken;
import org.eclipse.paho.client.mgttv3.IMgttToken;

import org.eclipse.paho.client.mgttv3.MgttCallback;

import org.eclipse.paho.client.mgttv3.MgttClient;

import org.eclipse.paho.client.mgttv3.MgttConnectOptions;
import org.eclipse.paho.client.mgttv3.MgttException;
import org.eclipse.paho.client.mgttv3.MgttMessage;

import java.util.Hashtable;
import java.util.Set;

public class MapsActivity extends FragmentActivity implements OnMapReadyCallback,
GoogleApiClient.ConnectionCallbacks,
GoogleApiClient.OnConnectionFailedListener,
GoogleMap.OnInfoWindowClickListener,
GoogleMap.OnMapLongClickListener,
GoogleMap.OnMapClickListener,
GoogleMap.OnMarkerClickListener,
LocationListener,
MgttCallback {

private GoogleMap mMap;

private boolean bMapIsReady = false;
private Location m_currentLocation = null;
private ProgressDialog pDialog;
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private LocationManager m_LocationManager;
private MgttAndroidClient client;
private LatLng lastLatLng;

private String brokerURL = "tcp://broker.hivemqg.com:1883";
private String topic = "maptrack/+/location";
private String clientId = "gdrv-maptrack-monitor";

private Hashtable<String, Location> ht;

/**
* ATTENTION: This was auto-generated to implement the App Indexing API.
* See https://g.co/AppIndexing/AndroidStudio for more information.
*/

private GoogleApiClient client2;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R.layout.activity maps) ;
setRequestedOrientation (ActivityInfo.SCREEN ORIENTATION_SENSOR PORTRAIT);

m_LocationManager = (LocationManager) getSystemService (Context.LOCATION SERVICE) ;

// Obtain the SupportMapFragment and get notified when the map is ready to be used.

SupportMapFragment mapFragment = (SupportMapFragment) getSupportFragmentManager ()
.findFragmentById(R.id.map) ;

mapFragment.getMapAsync (this) ;

ht = new Hashtable<String, Location>();

connectToBroker () ;

if (client.isConnected()) {
try {
client.subscribe (topic, 1);
} catch (MgttException e) {
e.printStackTrace();
}

} else {

}

// ATTENTION: This was auto-generated to implement the App Indexing API.
// See https://g.co/AppIndexing/AndroidStudio for more information.
client2 = new GoogleApiClient.Builder (this) .addApi (AppIndex.API) .build();

/**
* Manipulates the map once available.
* This callback is triggered when the map is ready to be used.
* This is where we can add markers or lines, add listeners or move the camera. In this
case,
* we just add a marker near Sydney, Australia.
* If Google Play services 1s not installed on the device, the user will be prompted to
install
* it inside the SupportMapFragment. This method will only be triggered once the user has
* installed Google Play services and returned to the app.
*/
@Override
public void onMapReady (GoogleMap googleMap) {
mMap = googleMap;
bMapIsReady = true;

getGPSCoordinates () ;
}

private void setMapToCurrentPosition() {
}

@Override
public void onConnected(Bundle bundle) {
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}

@Override
public void onConnectionSuspended (int i) {

}

@Override
public void onConnectionFailed(ConnectionResult connectionResult) {

}

@Override
public void onInfoWindowClick (Marker marker) {

}

@Override
public void onMapClick (LatLng latLng) {

}

@Override
public void onMapLongClick (LatLng latLng) {

}

@Override
public boolean onMarkerClick (Marker marker) {
return false;

}

@Override
public void onlLocationChanged(Location location) {
if (pDialog.isShowing())
pDialog.dismiss () ;

if (ActivityCompat.checkSelfPermission(this, Manifest.permission.ACCESS FINE LOCATION)
!= PackageManager .PERMISSION GRANTED && ActivityCompat.checkSelfPermission(this,

Manifest.permission.ACCESS COARSE_LOCATION) != PackageManager .PERMISSION_ GRANTED) ({
// TODO: Consider calling
// ActivityCompat#requestPermissions

// here to request the missing permissions, and then overriding

// public void onRequestPermissionsResult (int requestCode, String[] permissions,
// int[] grantResults)

// to handle the case where the user grants the permission. See the documentation
// for ActivityCompat#requestPermissions for more details.

return;

}
m_LocationManager.removeUpdates (this) ;

lastLatLng = new LatLng(location.getLatitude(), location.getLongitude());
CameraUpdate cameraUpdate = CameraUpdateFactory.newLatLngZoom(lastLatLng, 15);

mMap.animateCamera (cameraUpdate) ;

drawCurrentLocation () ;

}

@Override
public void onStatusChanged(String s, int i, Bundle bundle) {

}

@Override
public void onProviderEnabled(String s) {

}

@Override
public void onProviderDisabled(String s) {

}

private void scanningForLocation() {
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pDialog = new ProgressDialog(this);
pDialog.setMessage ("Getting location from GPS");
pDialog.setCancelable (false);

pDialog.show () ;

}

public void getGPSCoordinates() {

if (!gpsIsEnabled()) {
showGPSNotEnabledDialog () ;
} else {

scanningForLocation() ;
if (ActivityCompat.checkSelfPermission(this,
Manifest.permission.ACCESS FINE LOCATION) != PackageManager.PERMISSION GRANTED &&
ActivityCompat.checkSelfPermission(this, Manifest.permission.ACCESS COARSE LOCATION) !=
PackageManager . PERMISSION_GRANTED) ({
// TODO: Consider calling
// ActivityCompat#requestPermissions
// here to request the missing permissions, and then overriding
// public void onRequestPermissionsResult (int requestCode, String[]
permissions,
// int[] grantResults)
// to handle the case where the user grants the permission. See the
documentation
// for ActivityCompat#requestPermissions for more details.
return;
}
m_LocationManager.requestLocationUpdates (LocationManager.GPS PROVIDER, 0, O,
this);

}

protected void showGPSNotEnabledDialog() {

AlertDialog.Builder builder = new AlertDialog.Builder (this);
builder.setMessage ("GPS not enabled")

.setCancelable (false)

.setTitle ("GPS status")

.setPositiveButton(getString(R.string.action settings),

new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {

Intent myIntent = new Intent(
Settings.ACTION LOCATION SOURCE_SETTINGS) ;
startActivity (myIntent);
dialog.cancel () ;
}
})
.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {
// cancel the dialog box
dialog.cancel();
}
)i
AlertDialog alert =
alert.show();

builder.create();

}

private Boolean gpsIsEnabled() {
ContentResolver contentResolver = getBaseContext().getContentResolver();
return Settings.Secure.isLocationProviderEnabled(contentResolver,
LocationManager .GPS_PROVIDER) ;
}

private void drawCurrentLocation() {
if( lastLatLng != null) {
mMap.addMarker (new MarkerOptions ()
.position(lastLatLng)
.title("your are here")

.icon(BitmapDescriptorFactory. fromResource(R.drawable.yellow point))

) i
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@Override
public void connectionLost (Throwable cause) {

}

@Override
public void messageArrived(String topic, MgttMessage message) throws Exception {

String[] s = topic.split("/");

if (s.length == 3) {
if (s[0].equalsIgnoreCase("maptrack")) ({

switch (s[2]) {
case "location":
handleNewLocation(s[1l], message.toString());
break;
default:
break;

}

private void handleNewLocation(String clientId, String sLocation) {
String[] s = sLocation.split ("#");
if (s.length == 2) {
double lat, lng;

lat = Double.parseDouble(s[0]);
lng = Double.parseDouble(s[1]);

Location loc = ht.get(clientId);
if (loc == null) {
loc = new Location("");
loc.setLongitude (1ng) ;
loc.setLatitude (lat);
ht.put (clientId, loc);
}

loc.setLongitude (1ng) ;

loc.setLatitude (lat);
} else {

return;

}

drawMap () ;
}

private void drawMap() {
mMap.clear () ;

drawCurrentLocation () ;

Set<String> keys = ht.keySet();
for (String key : keys) {
Location loc = ht.get (key);

LatLng 1 = new LatLng(loc.getLatitude(), loc.getLongitude());

mMap.addMarker (new MarkerOptions ()
.position(1l)
.title(key)
.lcon(BitmapDescriptorFactory. fromResource (R.drawable.red point))
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}

@Override
public void deliveryComplete (IMgttDeliveryToken token) {

}
private void connectToBroker () {

client = new MgttAndroidClient (this.getApplicationContext (), brokerURL, clientId);
client.setCallback (this);

try {
IMgttToken token = client.connect();
token.setActionCallback (new IMgttActionListener () {
@Override
public void onSuccess (IMgttToken asyncActionToken) {

if (client.isConnected()) {
try {
client.subscribe (topic, 1);
} catch (MgttException e) {
e.printStackTrace();
}
} else {
showAlert ("", "Not connected to broker " + brokerURL);

}

@Override
public void onFailure (IMgttToken asyncActionToken, Throwable exception) {

}
)i
} catch (MgttException e) {
e.printStackTrace();

}

/*
if(client.isConnected() == false) {
showAlert ("", "Not connected to broker " + brokerURL);
}
*/

}

protected void showAlert (String title, String message) {
AlertDialog.Builder builder = new AlertDialog.Builder (this);
builder.setMessage (message)
.setCancelable (false)
.setTitle(title)
.setNegativeButton ("OK",
new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {
dialog.cancel () ;
}
1)
AlertDialog alert = builder.create();
alert.show();

}

@Override
public void onStart () {
super.onStart ();

// ATTENTION: This was auto-generated to implement the App Indexing API.
// See https://g.co/AppIndexing/AndroidStudio for more information.
client2.connect () ;
Action viewAction = Action.newAction(
Action.TYPE VIEW, // TODO: choose an action type.
"Maps Page", // TODO: Define a title for the content shown.
// TODO: If you have web page content that matches this app activity's
content,
// make sure this auto-generated web page URL 1is correct.



()

// Otherwise, set the URL to null.
Uri.parse("http://host/path"),

// TODO: Make sure this auto-generated app deep link URI is correct.
Uri.parse("android—-app://gdrivas.maptrackmonitor/http/host/path")

)i
Applndex.AppIndexApi.start (client2, viewAction);

}

@Override
public void onStop() {
super.onStop () ;

// ATTENTION: This was auto-generated to implement the App Indexing API.
// See https://g.co/AppIndexing/AndroidStudio for more information.
Action viewAction = Action.newAction(
Action.TYPE VIEW, // TODO: choose an action type.
"Maps Page", // TODO: Define a title for the content shown.
// TODO: If you have web page content that matches this app activity's
content,
// make sure this auto-generated web page URL is correct.
// Otherwise, set the URL to null.
Uri.parse("http://host/path"),
// TODO: Make sure this auto-generated app deep link URI is correct.
Uri.parse("android-app://gdrivas.maptrackmonitor/http/host/path")
)i
Applndex.AppIndexApi.end(client2, viewAction);
client2.disconnect () ;
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OdNyleC EYKATAGTAONC
ActiveMQ o Windows 7

Ot teAevtaieg ekdooeLg eival Stabeotpeg oTo Tapakatw URL:

http://activemg.apache.org/download.html

OL odnyieg auteg mepypdouv tn Swadikaoia gykataotaong tng ékdoong 5.13.3

TIOV HETAPOPTWONKE amod tn dlevbuvon http://activemqg.apache.org/activemqg-5133-

release.html. H eykatdotaon yivetat oe Windows 7 64bit.

MOALG KOTEBEL TO OUUTILECHEVO OPXELD, TO ATOCLUTILECOVUE OE KATIOLO PAKEAO. Agv
xpelaletal eykataotaon agou dev umapxel Installer. Amo to (pdAkeAo Touv TO
OTIOCUUTILETOUE PTIOPOUUE VO TO TPEEOUUE. Av yla TIOPASELYHA N OTTOCUUTIEDN
gywve oto @dakelo Clapache-activemq-5.13.3 tote pmaivoupe oTov UTIOPAKEAO

C:\apache-activemq-5.13.3\bin\win64 amo omov TpExouue To apxeio activemq.bat.
Av OAa Ttave KOA& TOTE BAETIOVME L ElkOVa oav TNV Eikova 13.

Yrdpxel kot n duvatotnta ekTeAwvtag Tto apxeio InstallService.bat otov ido
PAKEAO, VO eyKOTAOTOOEL W( service OTOTE KAl Ba TPEXEL VTOUATO KABE POPA IOV

ovolyEL O UTIOAOYLOTHAG.
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Welcome to the Apache ActiveMQ Console of localhost (ID:user-VAIO-54935-1466430673669-0:1) "
You can find more information about Apache ActiveMQ on the Apache ActiveMQ Site H Topic Views
m XML
Broker Subscribers
Name localhost Views
_ u XML
Version 5.13.3
jin} ID:user-VAID-54935-1466430673660-0:1 [ Useful LillkS
Uptime 3 minutes m Documentation
u FAQ
Store percent used o u Downloads
m Forums

Memory percent used 0

Temp percent used 0

Copyright 2005-2015 The Apache Software Foundation.

TuvdedpaoTe SlvovTtag:

Username: admin
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Password: admin

ATIO TNV KOVOOAQl UTIOPOUKE VO SOUHE SLAPOPEG OXETIKEG TIANPOPOPILEG OTIWG

ouvdedepévoug clients, Tpexovta topics KATL.

Av Bg€Aoupe va SoKIHAoOoUpE TN oLuvdeon Ue Tov broker, umopovpe va tpEEouue

evav MQTT client. 2to mapdadelypa edw XPNOLUOTIOOVUE TOV TT3, Eva TIPOYPOUUQ

yia Windows ypappévo og C++ kot Sta@éatpo oto Github®.

& TT3 - MOTT Interactions - O X

Subscribe

Subscriptions Received Subscriptions

# | Time received | | Message
Mot Subscribed
Clear | Delete | Clear Reset Save Msgs Received Removed Version 1.2
Interactions Connection
Topic Message URL| 127.0.0.1
| | Port| 1883
Publish Quality of Service Connection Options Last Will and Testament Performance Tests Client | george

{* Atmost once [ Clean e Settings | Create X TT3 ‘

Subscribe " Atleast once I¥ Reliable Msg UserId|ge0rge

: { Publish
Unsubscribe BLEDEE [” Retained S | Alert | P"\'dH

: ¥ Auto Connect [v AC after C
R Setul
M Connect I Disconnect |

Messages Published Settings

Time sent Topic ] Message | Status [ Beep on Receive
™ Remove msgs older than| 120

™ Keep max| 100 messages
< > Save Setup

mirn

Clear Delete Clear Reset Replay Sent Removed |

Mon Jun 20 17:07:51 2016

Ewova 14: O086vn tou TT3

Ytnv 0Bovn tou TT3 mou avoiye, oto mAaicto Connection (kévtpo Seg&ld),

OUMTIANPWVOULE TO TIOXPAKATW Tedia OTIWG PaiveTal kat otnv Eikova 14.

MNedio Twn

URL 127.0.0.1

> https://github.com/francoisvdm/TT3
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| S—

Port

1883

Client

Edw

Sivoupe

George.

ploe T mouv  Bar  givau
povadikry otov broker kat Ba gival TO
oVaYVWPLOTIKO pog wg clients tou broker.

210 TapAdelypo €dw €xel 600l n TN

2N ouvéEXEld TOTAUE TO KOLuTt Connect Kol av OAQ TIAVE KOAQ, PAETIOVUE KATW

aplotepd TNV T Connected og tp&aolvo povTo.

MTopoUpE TWPA VA SOKIUACOVUE VA OTEIAOVPE Eva uRVupa otov broker. Aivoupe

éva topic oto medio topic Tou MAawoiov interactions kot SimAa oto Tedio message

YPAPOUUE TO HAVUHA. TN CUVEXELX TIATAUE TO kKouuTtti Publish kot To oTéAvoupe.

Mon Jun 20 17:23:51 2016 |

o TT3 - MQTT Interactions — O X
Subscribe
Subscriptions Received Subscriptions
2| Time received |7 [m] test
1 Mon Jun 20 17:23:37 2015 test 1234
Not Subscribed
Clear | Delete | Clear Reset Save Msgs Received | 1 Removed i Version 1.2
Interactions Connection
Tapic Message URL | 127.0.0.1
test 1234
tes | Port| 1383
Publish Quality of Service Connection Options Last Will and Testament Performance Tests Client | george
(¢ Atmost once I Clean e Settings I Create X TT3
Subscribe " Atleast once v Reliable Msg Userld | george
? { Publish
Unsubscribe BREyEEs [~ Retained . | Alert | Pud| |
I W Auto Connect ¥ AC after C
R Setyl
M Connect Disconnect |
Messages Published Settings
Time sent |T | M... | S | [ Beep on Receive
Mon Jun 20 17:23:37 2016 test 1234 NfA [ Remove megs older than| 120 min
[~ Keep max| 100 messages
Save Setup
Clear Delete Clear Reset Replay Sent |4 Removed 1 |

Ewova 15: ANYn pnvopatog Tov epeiq ot Slol oTéAVouuE
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Mo va SoVpe av OVTWG TO PAVUUO HETAPEPETAL UTTOPOVHE VO KAVOouuE subscribe
0TO topic Tov gpeig oTEAVOUE KL £€TOL O broker Ba oteidel iow TO prAvVLpa Kal o€
EMOC. Eyypa@opaote 0TO topic pag MATWVTAG TO KOUMTL subscribe akplpwg kATl
amo 1o Publish. Av Adowmév oteidovpe (SNPOCLEVCOVUE) HAVUHD, TO PAETIOVHE VO POG
gpxeTal Tiow kat To TT3 va pog to Seixvel oto MAvw PEPOG TNG 00dvNg Kat 0To

mAaiolo Subscribe/Subscriptions received (Ewova 15).
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OdNyleC EYKATAGTAONC
Apache Apollo o€ MacOS X

H eykatdotaon mou Tmeplypd@etar  €dw yivetaw péow Tou homebrew

(http://brew.sh/) evdg package manager TapOMOLOV PE TOV avTioTtolXo of Linux.

AlotiBetal Swpedv KAl SLEVKOAUVEL GNUAVTIKA TNV EYKATACTOAON VEOU AOYLOWLIKOU.

Eivaw ypappévo og Ruby Script.

Mpwv amd k&Be eykatdoTaon, Kavoupe update mMAnkTpoAoywvtag brew update oe

MLO VPO EVTOAWV:

& =@ 13y savvasdrivas — -bash — 98x=28

Last login: Sat Jun 4 12:55:532 on console

iMac-ti

brew update
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H eykatdotaon ekvael TANKTPOAOYWVTAG;

brew install Apollo

@ [ ] 2 savvasdrivas — -bash — 119x28

all apollo

‘@0 ® r3 savvasdrivas — -bash — 119x28 |

alLl apol la

Downlooding https://hoschrew .bintray .com/hott les/opol lo-1.7.1.el_copitan.bottle.tar.gz
¢ llo-1.7.1. .b
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MNopatnpeiote OTL Sev kKAVoLE gpeig kAol ANYn Aoylopikov tou Apollo. To kdvel

OTIWC PALVETAL KL TNV TIOPATIAVW ELKOVA TO brew.

Met& 1Tnv eykataotaon To brew pag TANpo@opsi TWG PMOPOUUE VA

dnuovpynooupe tov broker. MANKTPOAOYOUHE XUTO TIOU HOG UTIOSEIKVUETAL:

/usr/local/cellar/Apollo/1.7.1/bin/apollo create /usr/local/var/apollo

] @ % sawvasdrivas — -bash — 119=28 i

dr
dr
dr
dr
dr
dr
dr
dr

dr

dr ]

g rew install apollo
Downlooding https://hosehrev.bintray .com/bottles/opollo-1.7.1.el_capiton.bottle.tar .gz

Already downlooded: /| mebrewsapollo-1.7.1.el_capiton.bott le.tar.gz
Pouring apollo-1.7.1.el_copiton.bottle.tor.g=

ul
lardfapol lof .7 .1 /hindapal lo create cal war/apaol lo

a¥M.framework Home binsjova

Av pag eppavioel To pvupa AdBoug ov gaivetal tapomavw (Error: JAVA_HOME is

not defined correctly) Téte Sivoupe TIC TTAPOKATW EVTOAEG:
export JAVA HOME=$(/usr/libexec/java_home)
KOl

export PATH=$JAVA HOME/jre/bin:$PATH

2T OUVEXELX TIANKTPOAOYOUE TIAAL TNV EVTOAN TIOU aVOPEPONKE TTAPATIAVW Y& TN

dnpovpyia Tou broker kot petd Eekvape Tov broker divovtog tnv evtoAn:

/usr/local/var/apollo/bin/apollo/apollo-broker run



63

—
——

Kot n 086vn ou PAEMOVE Elval oav TNV TTAPAKATW:

[ ] o savvasdrivas — apollo -ea -server -Xmx1G -XX:+HeapDumpOnOutOfMemoryError -XX:-UseBiasedLocki...

Loading

INFO

INFO

INFO

INFO

zonf igure lowe

INFO
INFO
INFD
INFO
INFOD
INFO
INFD
INFO

ted o total of

I
I
|
I
I

FL =

IN |
I
I
I
|
|
|
I 7.8.8.1:
I

O broker givat €Tolpog yla xpnon.



