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MepiAnyn
2TOX0G TNG Trapoucag AImAwMATIK €pyaoia  €ival n  avamTuén €@appoyng
METPAOEWV YIa TO Blopnxavikd d1adikTuo Twv TTpaypdTwy (Industrial Internet of Things
IIOT). g autd TO TrEPIBAAAOV UTTAPXEl OTTAITNON YIa CUAAOYH HETPAOEwWV (TTX
Bepuokpaoia, pelpa, TAON, €MTAXUVON KTA) ATTO ETEPOYEVEIG CUOKEUEG WE 10IAITEPO
QUOTNPEEG ATTAITAOEIG TTOIOTNTAG UTTNPECIAG OTTWG Yia TTAPAdEIyHa 0 uwnAdég puBuog
METAdOONG KAl DEIYUATOANWIAG, O CUYXPOVIOUOG TWV HETPACEWV ATTO YEWYPAPIKA
OTTOPOKPUOUEVEG OUOKEUEG, N QEIOTTIOTIA OTn METAdOON ME XPHon KATAAANAwvV

TTPWTOKOAAWY, N XauNAR KaBuoTépnon Kal To UPnAS eTTiTTEd0 AOPAAEING.

MNa Tnv emiTeuén Tou TTapaTTdvw GTOXoU, avaTTTuXBnKe KATAAANAO AOYIOUIKO TO OTTOIO
OUAAEyel Oedopéva atrd BIOUNXAVIKEC OUCKEUEC ANWNG METPROEWV ME 18IaITEPO
auotnenl OciyyatoAnyia. O  PETPAOCEIS METAQEPOVTIAlI TTPOG  ATTOBRKEUCN o€
OTTOPOKPUOUEVO UTTOAOYIOTIKO KEVTPO HE XPAON TOU TIPWTOKOAAOU HETAPOPAG
pnvupaTtwy MQTT. Tautdxpova, KABe pETpnon ouvodelETal ATTO WA Xpovoopayida
(timestamp) n oTroia UTTOBEIKVUEI TNV OTIYMA TNG BEIYMOTOANWIOG Kal €TITPETTEI TO
OUYXPOVIOUO TWV METPACEWY ATTOUAKPUOMEVWY OUuoKeuwv. [a tnv agiotmoTn
QOQOAN PETAPOPA TwV dedoPévwy HEow MQTT utrdpxel n duvaTtdTnTa TTICTOTTOINONG
(6vopa xpnoTn, KwOIKOG) Tou KavaAiou oOtTou oTéAvovtal Ta &edopéva aAAd Kal
TPoTOU KAVEIG €i00d0 OTnV €Qapuoyn Xpelddetal 0 XPAOTNG va €xel evepyod
Aoyapiaopo (dvopa xpnoTn, Kwdikdg) yia ETTITTAEOV AOQAAEIQ.

H emmidoon Tou oUuyKeKPIMEVOU AOYIOUIKOU PEAETHBNKE TTEIPANATIKA HECW EKTETAPEVWIV
METPNOEWV WG TTPOG TO PEOO XPOVO TTOU ATTAITEITAl aTTO TN AfWn €vOog PNVUPOTOG
MEXPI Kal TV aTTOBrAKeuon TOU KOBWG Kal TO XPOVIKO dIdoTnua PETAEU Twv
peTpoewv. Ta apiBunTikd atroteAéopara €9€1Cav OTI TO OCUYKEKPIYEVA cUOTNUA
MTTOPEIC va diatnproel 18iaitepa uywnAoug puBuoug delyuatoAnyiag pe kabuoTépnaon

MIKPOTEPN TOU 48 msS.
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Abstract

The aim of this Diploma Thesis is to develop an application of measurements for the
industrial Internet of Things (Industrial Internet of Things IIOT). In this environment
there is a requirement to collect measurements (e.g. temperature, current voltage,
acceleration, etc.) from heterogeneous devices with very strict service quality
requirements such as high rate of transmission and sampling, synchronization of
measurements from geographically remote devices, reliability in transmission using

appropriate protocols, how latency and high level of security.

To achieve the above goal, appropriate software was developed which collects data
from industrial measuring devices with very strict sampling. The measurements are
transferred for storage in a remote computer center using MQTT message transfer
protocol. At the same time each measurement is accompanied by a timestamp which
indicates the time of sampling and allows the synchronization of the measurements of
remote devices. For reliable secure data transfer via MQTT there is the possibility of
authentication (username, password) of the channel where the data is sent but also
before entering the application the user needs to have an active account (username,

password) for additional security.

The performance of this software was studied experimentally through extensive
measurements of the average time receiving a message to its storage as well as the
time interval between measurements. The numerical results showed that this system

can maintain particularly high sampling rates with a delay of less than 48 ms.
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KegpdaAaio 1. Eicaywynp oto Biopnxaviké Aiadiktuo Twv
Mpayudrwv

1.1. Eioaywyn

To Biounxaviké Ailadiktuo Twv [lpayudtwy (110T) TTapouciddetal ouxvad wg
ETTAVACTOON TTOU OAAGCEl TO TIPOOWTIO TNG Plopnxaviag pe Babu TpoTTo. TNV
TIPAYHATIKOTNTA, €ival pia eEEAIEN OTNV OTToIa TTPOEPXOVTAI TEXVOAOYIES KOl AEITOUPYIES
TTOU avaTrTuxOnkav atrd opapaTioTéEG TEXVOAOYoug €dw Kal 15 xpovia. Kabwg ta
TTaykOéouia TTPOTUTTA WwpIhAalouy , PTTopEl va xpelaotouv aAAa 15 xpovia va
ouveldnToTroIooupe TOo TTAAPES duvauikd Tou lIoT. Katd tn didpKkela NG TTEPIOdOU
QUTAG ol aAAayég oTn Biopnxavia Ba yivovtal 6Ao Kal 11010 SUCKOAEG Kal Ba xpeldleTal
MEYAAO Xpovikd didoTnua yia va doupue BeATiwon o€ didpopeg TexvoAoyies. Ta KaA&
véa gival OTI 01 TENIKOI XPrOTEG KAl O KATOOKEUOOTEG PNXAVWY WTTOPOUV TWPA VO
aIoTTOINO0UV TIC UTTAPYXOUCEG €TTEVOUCEIC OTNV TEXVOAOYIO KAl OTOUG avBpwIToug
eKMETaAAEUOUEVOI TIC OIABECINES TEXVOAOyieG aTO VvEO Biounyxavikd Aladiktuo Twv
Mpayudtwyv (lloT). O1 emixeIprioeIg TTAEOV PTTOPOUV Va Bpouv UTTApPKTEG Auoelg 10T
XPNOIUOTTOIDVTAG HIG TTPOCEYYION «avaBaduiong» Twy AdnN UTTapXOUCWY UTTNPECIWV
1 TTPOIOVTWY TTAPA TNG «AVTIKATAOTACNG» TOUG ATTO KAIVOUPYIES VIO KAAUTEPO EAEYXO.
EmmAfov, auth n peTpnuévn TTpootyyion Ba odnyroel Tnv €EENIEN TTPOG HIa £EUTTVN
KATOOKEUOQATIKN ETTIXEIPNON N OTToia Ba €ival TTOI0 ATTOTEAECUATIKA , ACQAAECTEPN KAl
Biwoiun.

H gu@dvion tou dnuo@iAolg lloT dnuiolpynoe 1600 eATTida 600 Kal ouyxuon oTa
evolapepdpeva  pépn  TTou  gival  uttelBuva  yia TN Aemoupyia  BIOUNXAVIKWY
eykataoTdoswy. Emiong, peydAog péPOG TNG TTPWIMNG BIA@NMICTIKNG E€KOTPATEIOG
ETTIKEVTPWVETAI OTO AVTIKTUTTO TEXVOAOYIKWYV £EENIEEWV OTIC UTTAPYXOUOCEG TTAATQOPHES
autopaTiopou. Or kaivoupyleg Taoelg — trends GAAagav TeAciwg TTOANG eTTayyéAuaTa
OTTWG BIAPNMIOTEG , YPOYIOTES , UNXAVIKOUG , KATAOKEUAOTEG , TTPOYPOUMATIOTEG KTA
KAVOVTAG TOUG VO UTTOUV O€ VEEG TEXVOAOYIEG YIO VO PTTOPECOUV Va ETTIBILWOOUV OTNV
ayopd epyaaciog.

QoT600, pia atmmd TIG TTPOKAARCEIG yia TRV KaTavonon Tou duvauikou Tou lloT eival 1o
TOAU peydAo Tredio e@apuoyng Tou. lMNa TTapddeiyua, oTov TOPEQ TOU EEUTTVOU
ETMIXEIPNPATIKOU €AEyXOU, Ba douue autéuaTtn opydvwaon UNXavwy Kal OTOIXEIWY TTOU
EMTPETTOUV PACIKN) TTPOCAPUOYH Kal TTOAAG pey€Bn TTapTidag Pe PIKPES TTOOOTNTEG KAl
MEYGAQ OQEAN. ZTOV TOMEA TNG ATTODOONG TWV TTEPIOUCIAKWY OTOIXEIWVY , N CUAAOYN
Kal n avédAuon atmd Toug 6Ao Kal augavopevoug pubpoug dedopuEvwy, OI aTTODOTIKOI
Kal £EuTTvol aiIoBNTPES Ba dnuioupyrnoouv augnon oTnv amédoon Kal OTnNV oIKovouia
TWV ETTIXEIPNOEWY KABWG Kal aTov Xpovo Aeiroupyiag Toug. H véa yevid Twv OAo Kal
augavopevwy epyalopévwy Ba aglotroInoel TEXVOAOYiEC aIXHNAS ,
OUMTTEPINOUPBAVOUEVWY  KIVNTEG OUCKEUEG O€  dia  amautnTikp —  TTOAUTTAOKN
TTPAYUATIKOTNTA. Me euKOAGTEPN TTPOCBOCN O€ TTANPOYOpPIEG a€ OAN TNV ETTIXEIPNON, N
£pPyacia TOUG ATTAOTIOIEITAI KOI TO CUCTAMATO TTapaywyng yivovtal 1o Kepdopopa.
Opiopéveg atd auTéG TIG aAAAYEG PTTOPOUV va £QAPPOCTOUV BPaxutrpoBeoua £wg
MeECOTTPOBETHA, AANEG Ba aTTaiTioouV pia otadiakh eEEMIEN PE TOUG TEAIKOUG XPNOTES
KAl TIG ETTIXEIPAOEIC TTAPAYWYOUS TTPWTOTUTTIOU £€OTTAICUOU (OEMS) va 1TpocBéTouv
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oTadlakd oTn AEITOUPYIKOTNTA TOUG O€ UPIOTAPEVA CUOTANATA TTAAGIOU TUTTOU WG VEQ
01e6vn TrpoTuTTa llOoT.

SMART FACTORY

Eikéva 1.1 ‘E§utrvo EpyooTdoio

1.2. Opioudg

To Biopnxaviké Aiadiktuo Twv lMNpayudtwyv (I10T) eivalr To dpapa Tou KOOUOU eKEIVOU
OTTOU 01 ETIXEIPACEIS - Plognxavieg AsiIroupyolv wg €EuTTva ouvdedepéva OToIXEIO
EVOG MEYOAUTEPOU OUCTANATOG | CUCTNUATWY Ta OTIoIO OTTOTEAOUV Tnv £EUTTvn
KaTaokeuaoTiKh €Tmixeipnon. Ta «[Mpdyuata» dlaBétouv did@opa etmiTreda £EUTTVNG
AEITOUPYIKOTATAG, TTOU KUMaivovTal atmmd Tnv atrAr avixveuon Kal evepyoTtroinon , yia
éAeyxo, BeATioTOoTTOINGN KOl TTAAPN auTOVOUN AEITOUpYIa.

O1 TT0I0 KAIVOTOPEG KOTAOKEUQOTIKEG ETTIXEIPNOEIG ATTOTEAOUVTAI ATTO £CUTTVEG UNXAVEG
(smart machines) , eyKaTaOTACEIG TTOAWYV AEITOUPYIWV €K TWV OTTOIWV €XOUV
uYnAOTEPA ETTITTEDA VONUOOUVNG EVOWNOTWHEVA OTO TTUPHVa TOug. Ta ouvdedepéva
ouoTiuaTta Bacifovial 0€ AVOIKTEG Kal TUTTIKEG TexvoAoyieg Internet kai Cloud kai
EMTPETTOUV TNV a0QaAf TTPOCBACN 0€ CUOKEUEG Kal TTANPOPOPIES ATTOPUOKPUTHEVA.
Auté emTpéTrel TNV eTegepyacoia «ueydAwy dedouévwvy (Big Data) ue véa Tponyuéva
gpyaAgia kal TEXVoAoyieg KIVNTAG TNAEPWVIAG TTOU PITTOPOUV VA JAG dWOOUV aVAAUTIKA
oTtoixeia  kal TEAIKG al&non TnG ETMXEIPNUATIKAG agiag. Autd, PeE Tnv OEIpd TOu,
emTPETTEl BEATIWOEIG OTNV atmodoTikOTNTA. 'ETOI1, N pyeydAn amodoTikdTnTa, n auvgnon
NG ao@AA&iag oTo Internet kal n kaivoTopia BonBd pia etmixeipnon va €xel KAAUTEPO
EAEYXO TNG AOQPAAEIOG PE KOAUTEPEG ETTIOOCEIG KAl PEIWUEVEG ETTITITWOEIG EKTTOUTTIWV
Tou COs.
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1.3. E@apuoyéc orn Biounxavia

Av Kal 0 pakpoTTpdBeouog avtiktuttog Tou 0T eival pepIKEG @opéc SUOKOAO va
TTPoBAe@Oei, Tpia diagopeTik& AciIToupyikd TTEPIBAAAOVTa Ba KaBopioouv To 0TAdIO YIa
TNV EPPAVION PIAg EEUTTVNG KOTAOKEUAOTIKAG ETTIXEIPNONG.

o 'ESutrvog éAeyxog emIXEIPAOEWYV

O1 Ttexvoloyieg lloT Ba emTpéWouv Tn OTEVH EVOWPATWON Twv EEUTTVWV
ouvOEedEPEVWY  INXavNUATWY  Kal  €EUTTVWV  OUVOESEUEVWY  KATAOKEUAOTIKWV
OToIXEiwv 0TO OUVOAO TNG £TTIXEipnong. Auto Ba SIEUKOAUVEI TNV ETTIXEIPNON VA YiVel
MO €UEAIKTN KAI ATTOTEAEOUATIKA, KAl WG €K TOUTOU KEPdoYOpa (Biounxavotroinon). O
EEUTIVOG  ETTIXEIPNOIOKOG €Aeyx0og MTTOPEi va BewpnBei wg PeocOTTPOBEOoUn €W
MakpoTTpOBeoun Tdon — trend Ttdon yia pia emyeipnon. Autd eival TTOAUTTAOKO va
gpapuooTei kal Ba atraimjoel TNV dnuioupyia véwv TIPOTUTTWV yia oUyYkKAIon
ouoTtnuaTwy IT (Information Technology) kai OT (Operational Technology).

o Alayeipion arédoong TEPIOUCIAKWY OTOIXEIWV

H avamtuén oikovouikd acUpuaTwy aloBntipwy, n eUKoAn ouvdeoiuétnTa ato cloud
(ouptrepiAapBavopevou Tou WAN) kal n avaAuon dedopévwy Ba BeATILOOUV O€
MeyGAo BaBud Tnv diaxeipion ammdédoong TTEPIOUCIOKWY OTOIXEIWV OE I ETTIXEIPNON.
AuTA Ta epyaAgia TTITPETTOUV TV EUKOAN CUAAOYH Kal PETATPOTT OEOOUEVWY aTTd TO
Tedio o€ evepyEG TTANPOPOPIEG OE TIPAYHATIKO XPOvo. AuTo Ba 0dnynoel o€ KOAUTEPEG
ETTIXEIPNMATIKEG ATTOPATEIG KAl HEAANOVTIKEG DIODIKATIEG AAYNG ATTOPACEWV.

o Emaugnuévol xeipiotég (Augmented Operators)

O1 peMovTikoi uTTdAANAoI Ba XPNOIMOTTOIOUV KIVNTEG OUOKEUEG , QVOAUTIKG dedopéva ,
emaugnuévn TTpayuatikotnTa (Augmented reality) kai dia@avig ouvOETINOTNTA YIa TNV
augnon Tng Trapaywylkotntag. Ooo Aiyotepa €idikeupévol epyalOuevol agrvovTal
Tiow o avBpwtiveg  dpacTnpIdTNTEG Adyw TNG  Taxeiag aufénong NG
ouvTaglioddTnong, TOOO Ol VEOTEPOI EPYATEG AVTIKATACTAONG Ba XPEIAOTOUV AlyOTEPES
TTANPOPOpPiEg atrd TOUuG TTAAIOTEPOUG YIa va evowpatwBouv oTnv epyacia. AuTég ol
TTANPoPopieg Ba TTapadoBolv og TTPAYUATIKO XPOVOo TTou gival yvwoTé Toug. ‘ETol, 10
EPYOOTAOIO €CeAiCOETOl WG  TTIO  ETMIKEVIPWHEVO OTO  XPNROTN KAl AlyoTEpOo
ETTIKEVTPWHEVO OTO PINXAVNUO.

Evw autoi ol Tpeig Topeic eival OTeEVA OUuvOEdEPEVOI KAl POIPACOVTAl TTOAAEG
aAAnAeCapTtnoelg, etTiong éxouv dIa@opég. MNa TTapddelyua o1 XpoviKEG KAIMAKES OTIG
OTTOIEG MTTOPOUV VA £QAPPOCTOUV Kal TO €i00G TUAPATOS ayopdg TTOU QVTIMETWTTICOUV
Oev givail 10 id10. TEAOG , onuavTikd TTapdyovta o€ OA autd TTou ava@épbnkav TTaidel
N oTTodaKpuopévn dlaxeipion TG €mixeipnong — PBlounxaviag e 6AoOUG TOUG TOUEIG
Oixwg TNV GUECN €TTOPr TOU £PYACOMEVOU OTO XWPO EPYATIOG TOU PEOW OQTPOAWV
diauAwv emmikoivwviag (VPN).

YTrapyouv dUo AAAOI TOUEIG , CUVEPYATIKI) POUTTOTIKA Kal N TPIOOIACTATN EKTUTTWON, Ol
oTroieg oxetiCovTal pe 1o loT , aAAG dev Ba Ta avaAUlooupe ae auTh Tnv epyaacia dIoTI
€ival OUYKEKPIPEVEG TEXVOAOYIEG TTOU dev PTTOPOUV VA EQAPHOOTOUV Of OAEG TIG
Blounxavikég TIXEIPATEIG.
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1.4. [lpookAnosig yia tnv uioBérnon Tou lloT

Mpiv pia Blounxavikn etmixeipnon vioBeTAoel TG HIOT TexVoOAoyieg TTPETTEI va CETTEPATEI
KdTroleg TTpokAfoelg. AuTég TTepIAauBdavouv Tn dnuioupyia Blounxaviag yupw atréd Ta
TPOTUTIA 10T , TNV TTPOoTACIa TNG ACPAAEIOG OTO Internet kai TRV TTPOCAPMOYR TOU
gpyaTikou duvauikoU o€ véa auvoAa OeCIOTATWV.

e [lpétutra - TutroTroinon

AtraitoUvTal TTPOTUTTA YIa va €TITPETTETAI N AAANAeTTIOpacn pe £EuTTva ouvdedepéva
TTPOIOVTA, WNXaVAUATO Kal oToixeia ue diagavr) TpoTTo. Autd uTrepPaivel Ta atmAd
TTPWTOKOAAG  €TTIKOIVWVIOG  Kal  TTEPIAaUBAveEl T dnuIoupyia  TUTTOTTOINUEVWY
MNXAVIOHWYV TTOU Ba emMITPEWOUV OTIG EEUTTVEG GUOKEUES VA AVOKAAUWOUV 0 €vag ToV
GAAov. Opiopéva TTpoéTUTTa OTTWG Ta PackML, uttdpyxouv o€ auTtév Tov TouEQ, GAAG
MepIk& eival eANITTA Kal dev KOAUTITOUV OAEG TIG TITUXEG TNG KaTaokeung. H
Biounxavikry Koivotrpagia Aiadiktuou (Industrial Internet Consortium) avTigeTwITiCEl
€TTi TOU TTAPSVTOG TO ATNHA TNG TUTTOTTOINONG.

o KuBepvoaopdAsia (Cyber Security)

Me Tov gpxouod Tou lIoT ByAKE N avAykn yia ao@AAEIQ OTOV KUBEPVOXWPO YIa TOV
Biounxavikd €Aeyxo ocuoTnuaTwy. H TToAuTTAOKOTNTA TOu IIOT iowg onuaivel 6t n
aOQAAEI0 OTOV KUBEPVOXWPO TTPETTEI va OXeDIAOTEI YE OTOIXEIQ TTOU OUVBETOUV TO
oloTnua  autopaTiogou. H uioBétnon TpoTUTTwyY  PIOPUNXaviKAG OO0@AAEI0G  ME
moToTtroinon Ba €ival ammapaitnTn yia TRV TPOodo Tou lloT, di16T Ba diaopaAioel Tnv
ac@AaAeia Ol MOVO TWV MPEMOVWHEVWYV TTEPIOUCIOKWY OTOIXEIWV OaAAG Kal TwV
MEYOAUTEPWY CUCTNUATWY AVATITUENG KAl AEITOUPYIKOTNTAG. AUTEG OI TTICTOTTOINCEIG
Ba maiouv TTaPOOI0 POAO HE AUTO TTOU CUMPPBAiVOUV OTOV TOPER TWV TTIOTOTTOINCEWY
QOQOAEIOG. SZUPPOPPWON PE T PECQ TTIOTOTIOINONG onuaivel OTI TA OTOIXEID €VOG
ouoThPaTOg dlaTnPoUV Ta KAEIDIG ac@algiag oTa Bacikd dopiké oToixeia ao@aAeiag.
Ta oToixeia ouvdualovTal HE ACPAAr TPOTTO ATTO TTIOTOTTOINUEVEG OPADEG AOPAAELiag
Kal AsIToupyoUVv WG aoQaAEG oUOTNUA aTTO eKTTAIOEUPEVOUG XEIPIOTEG aoPaAciag. To
KA€IBi yIa TNV TTIOTOTTOINCN GOQOAEIAg gival N CUVETTEIQ TNG ACQEAAEIAG KAl UTTAPXEI N
duvartoTnTa £Qpapuoyng Tou. MNaykoopiwg, 10 IEC62443 (oc1pd TTPOTUTTWY ACQAAELIAC)
KaAUTITEL OAa TO OTOIKEid ao@aAciag amd Tnv avdamTugn TIpoiovIiwy £wg o€
XOPOKTNPIOTIKG ouoTApATog, TrTapddoon kal Asitoupyia. Eival onuavtiké va onueiwBei
OTI evw Onuepa opIoPévol aveEdpTnTol QPOPEIS TTPOCEPEPOUV  TTIOTOTTOINCN OTO
IEC62443 10 idi10 TO0 IEC dev €xel akOpa ammodexbei omToIovarTToTE aTTd AUTOUG TOUG
opyaviopoug Triototroinong IEC62443. Mevikd TO KOPUATI TNG AO@AAsiag gival éva
Bépa 1Tou Ba eTTNPedoel 0TO HEAAOV OAEG TIG ETTIXEIPAOTEIG.

o IkavoTnTeg Epyalopévwyv (Worker Competencies)

Ta oer Og§l0OTATWY TTOU aTTaTOUVTAl YyIO TO OXedlAoud Kal Tn Aeiroupyia evog
oucoTthuaTtog Trou PBacifetar o€ 0T civar KATTWG OIAPOPETIKA aATTd QUTA  TTOU
xpeliadovtal yia va TpEel Eva KAaoikd ouoTtnua autopaTiopou (BA. Eikova 1.2). ‘Eva
onPavTikG TTooO ATTAITEl ETTAVEKTTAIOLUON YIA TOUG UQICTAPEVOUS XEIPIOTEG KAl TO
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TIPOCWTTIKO CUVTAPNONG Yia Tn diaxeipion autol Tou €idoug cuoTnudtwy. Ta KaAd
véa eival O Ta ouoTAuata lloT Ba xpnoIhoTroioUv TEXVOAOYIEG YVWOTEG OTNV
Kabnuepiviy {wn Kal N véa yevid XeIpIoTwy Oev Ba £xel TTPOBAAMATA TTPOCAPHOYNG O€
QuTA Tn véa TTpoaéyyion. H Kupia TTpdkANCN yia Toug TTPoUNBEUTEG auTouaTIONOU Ba
gival o oxedlaouog kai n Tpoundela epyaAgiwy didyvwong / eVIOTTIOHOU CQOAPATWY
TTou Ba PTToPOUV va EVIOTTIOOUV ypriyopa TNV Bacikh aitia Twv TTpoBAnudTwy. Autd
Ba Olac@alioel 6T éva OUCAEITOUPYIKO 1 TTPORANUATIKG CcUCTNUO PTTOPEl  va
QTTOKATACTOBEI AuETa Kal ypryopa.

Web and
Mobile {rtornat

Industrial
Internet
of Things

Embedded
control

Eikéva 1.2 Asitoupyieg evog lloT cuoTApaTog

KegpdaAaio 2. MpwTtékoAAa OBlaocuvdeong Kal avTaAAayng
MNVUNATWYV

2.1. Eicaywyn

To MQTT avrirpoowTrelel TN peTapopd Message Queuing Telemetry Transport.
Mpokeirar yia €va publish / subscribe, €€aIpeTIKG aTTAG Kal EAA@PU TTPWTOKOAAO
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avtaAAayAG PNVUUATWY, OXEOIQOMEVO YIa TTEPIOPICUEVEG OUOKEUEG Kal OikTua
XaunAoU eupoug Cwvng, uwnAng kabuotépnong A avagiommoTwy dIKTUWV. O1 apXEég
oxedlacpouU gival va eAaxioToTroinBolv o1 aTTaITAOEIS yia To €Upog {wvng SIKTUOU Kal
TIG TTNYEG TWV CUOKEUWY, EVW TAUTOXPOVA ETTIXEIPEITAI N dlacPAAIon TNG agIoTmoTiag
Kal 0 BaBudg dlao@aliong TG TTapadoong. AUuTEG O ApXEG KATAARYOuv €TTiONG va
KATAOTAOOUV TO TTPWTOKOAAO 18QVIKO YIQ TOV KOOHO TwV CUVOESEUEVWY CUOKEUWYV
"unxavAi-unxavh" (M2M) A "AIadiKTUO TwV TTPAYHATWV" Kal YIa KIVATEG EPAPHOYEG
OTTOU TO €UPOG CwvNnG Kal N 10XUG TNG PTTaTapiag givar CapeTIKA UWNAEG.

To MQTT emivonnke armd Tov Ap Andy Stanford-Clark tng IBM kai Tov Arlen Nipper
NG Arcom (Twpa Eurotech), To 1999.

To Mosquitto eival évag peoitng pnvupdtwy avoixtou kwdika (EPL / EDL pe ddeia
Xpnong) tou uAoTtrolei TIG ekdooeig 3.1 kal 3.1.1 Tou TPpwTOoKOAAOU MQTT. O
Mosquitto eivalr eAa@puUg kal gival KaTAAANAOG yia XpAon 0€ OAEC TIC CUOKEUEG QTTO
UTTOAOYIOTEG JE XAUNAR 1I0XU O HOVOTTAOKEG £WG TTARPEIG DIOKOMIOTEG.

To TmpwtokoAAO MQTT Tapéxel Mo eAa@pid pEBOdO  eKTEAEONG MPNVUPATWY
XPNOILOTTOIWVTAG éva ovTENO dnpoaoicuong / eyypaeng (publish / subscribe). Auté 10
KaBioTd KatdAAnAo yia pnvopata Internet of Things 60TTwg pe aigbnTAPES XapunAng
IOXUOG 1 KIVNTEG OUOKEUEG OTTWG TNAEQWVA, EVOWMNOTWHEVOUG UTTOAOYIOTEG 1)
MIKpoeAeyKTES (NI-DAQmMX, Arduino, Raspberry Pi).

To Mosquitto TTapéxel etmiong uia BIBAIOBAKN C yia Tnv e@apuoyn Twy TTeAatwyv MQTT
Kal TIG TTOAU Onuo@IAeic evioAég mosquitto pub kal mosquitto_sub. EmmTAéov
utTdpyouVv BIBAIOBRAKEG o€ TTOAAEG YAWOOEG LUOTE VA XPNOILOTIOIEITAI EUKOAD 0 OAQ
Ta TTEPIBAAAOVTO aVATITUENG Kal ATTO PEYAAO TTARBOG TEXVOAOYIWV.

To Mosquitto gival pépog Tou Eclipse Foundation kai gival éva €pyo iot.eclipse.org.

H B80pa TCP / IP 1883 civai deapeupévn pe 1o IANA yia xprion e to MQTT. H B8Upa
TCP / IP 8883 cival etmiong kartaxwpnuévn, yia mm xernon tou MQTT péow SSL.
MTropeite va TTepdoeTe £va Ovoua XpHoTn Kal évav KwOIKO TTpdoRaong YeE £va TTAKETO
MQTT oTto V3.1 tou ipwTokdAAoU. H KputrToypdenon o€ OA0 TO SiKTUO PTTOPEI va
avTiyeTwTioTel ge SSL, ave¢dptnta amd 10 idi0 10 TPpwTOKOANO MQTT (agider va
onueIwOdei 6T To SSL dev eival To eAappUTEPO TTPWTOKOAAO Kal TTPOCBETEI ONUAVTIKA
€€0da oTo BiKTUO).

TéNog, 6110106 BEAEI pTTOPET Va KaTEBACEI dwpedv TO Mosquitto ae OAa Ta AsiIToupyikd
ouoThpaTa aTmd 0w : https://mosquito.org/download!.

2.2. Eiocaywyn oro mpwrékoAAo MQTT

To TpwTOKOANO avTaAAayAg unvupdtwy MQTT avamtixdnke yia TpwTn @opd TO
1999 amd tnv IBM kai Tnv Cirrus Link kai €yive amodektd wg mpdtutro ISO 10 2013,
gekivwvtag amd tnv ékdoon 3.1. To MQTT xpnoiyotroiei €va poTio dnuoaicuong-
eyypa@ngs (BA. Eikéva 2.1) yia Tnv aviaAlayr gnvupdtwy. OTTwg @aivetal 6To OXAMQ,
éva ouotnua MQTT mepidappaver Evav peaitn (broker) kai TToAAoUG TTEAdTEG (Clients),
OTToU oI TTEAATEG PTTOPOUV EiTe va eival ekdOTEG (publishers) eite ouvdpounTég
(subscribers). O1 ekdbéteg OoTEAVOUV OedOpEVA OTOV WECITN ME TN HOPQr TTAKETWV
MQTT, ta otroia atroteAouvTal ammd €va «BEéuax (topic) Kal «WEENIUO QOPTIO»
(payload). O broker otn cuvéxeia diavépel Ta dedouéva otoug subscribers pe Bdon Ta
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Béuara ota otroia £€xouv ekdnAwoel evdiagépov. To TTpwTOkoAAo MQTT dev kabopilel
MIO TUTTIKF) HOPO®A YIa Tr HETAd0ON BEDOUEVWY, AV Kal €ival KOIVO YIa TIG EQAPUOYEG va
XPnoiyoTroiouv gite 70 TTPWTOKOAAO JSON c€ite atmAd Keipevo. Ze ouykpion PE GAAQ
TTPWTOKOAAQ, TO MQTT €xel TTAEOVEKTAPATA TTOU TO KOBIOTOUV 16aVIKO YIO £EQAPUOYEG
loT.

Eikéva 2.1 Publish-Subscribe Pattern

2.3. MQTT broker

B
/

21.5 C MQ’T’]" 21
puhblish hroker Ep .
Temperature sensor \
20
’ [=====]

Schematic data flow from sensor (machine) to devise (machine)

Eikéva 2.2 MQTT Broker Pattern

‘Eva AoyIouIKO TTou eKTEAEITOI 0€ Evav uTTOAOYIOTH (AsIToupyEi EowTEPIKA 1 oTO cloud),
Ba ptropouce va dnuioupynBei poévol Tou i va @IAogevnBei attd TpiTo pépog. AlatibeTal
WG avOoIXTOU KWOIKA Kal I8I0KTNTOU e TTPOCOETEG dUVATOTNTEG.

O broker evepyei wg Taxudpouecio, To MQTT &ev xpnoigoTtrolei Tn dieuBuvon ToU
TTAPAAATITN TTOU TTPoopIdeTal, aAAd XpNOIUOTTOIEl TN YPauMT BEPOTOG TTOU OVOUddETal
"@¢ua" (Topic) kal 61T010G BEAEI éva avTiypa@o auTtoU Tou PNvUPaTog Ba eyypagei o€
auTd 10 Bépa. MNoAAoi TTeEAGTEG PTTOPOUV va AdBouv To prvupa atrd évav peaitn (Mia
€wG TTOAAEG duvaToTNTEG). OpOoIWG, TTOANOI EKBOTEG uTTOPOUV va dnuoaielouv BEuaTa
o€ évav Novo ouvdpounth (TToAAoi o€ €vav).

KaBe reAdTng utropei va rapdayel Kai va AapBdvel dsdouéva 1600 pe dnuoaicuon 6co
Kal hE eyypa®n, dnAadn oI CUCKEUEG UTTOPOUV va dnuociclouv dedouéva alodnTrpa
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KAl va JTTopouv akéun va AauBavouv TTANpo@opieg SIauoppwaong f eVTOAES EAEyxou
(To MQTT cival éva ap@idpopo TTPWTOKOAAO £TTIKOIVWVIOG). AuToé BonBd 1600 0Tnv
Koivr] Xprion 6edouévwy, oTn Slaxeipion Kal aTov EAEYXO OCUCKEUWV.

Me mnv apxitektovikr) Tou MQTT broker, o1 cuokeuég kai n epapuoyr arTroocuvdEovTal
Kai gival mo ac@aleic. To MQTT xpnoiyotroiei kputrtoypdenon Transport Layer
Security (TLS) pe évopa xproTn, CUVOECEIG TIPOCTATEUUEVEG ME KWOIKO TTPpOoRaoNg
KAl TTPOQIPETIKEG TTIOTOTTOICEIS TTOU ATTAITOUV aTTO TOUG TTEAATEG va TTAPEXOUV £va
OPXEIO TIOTOTTOINTIKOU TTOU TAIPIALEl PE TO BIAKOPIOTH. O TTEAATEG OEV yVWpPICouv TN
O1euBbuvon IP Tou dAAou.

2€ TIEPITITWON Hiag HOVABIKNG TTNYASG ATTOTUXIAG, TO AOYIOUIKO broker kai ol TTEAATEG
€Xouv MIa auTtépatn Trapadoon oTov €@edpikd / autéuato broker avtiypdewv
ao@aAciag. O e@edpIKOG UETITNG PTTOPED €TTIONG va PUBUICTED yia va poIpadeTal To
QOpPTIO TV TTEAATWY OE TTOAAOUG OIOKOMIOTEG TTITOTTOU, cloud r; Tov ouvduaoud Kai
Twv OUo.

O broker ptropei va utrootnpitel T6co 10 TPOTUTTO MQTT 600 ki To MQTT vyia
oupBarég TTpodiaypa®Eg OTTwg To Sparkplug, ptropei va yivel he Tov idl1o SIOKOMIOTH,
TNV idIa wpa Kal he Ta idla eTTITTEdA aOPAAEIAG.

O broker utropei va atrodnkeloel Ta OedopEVA WE TN HOP@H SIaTNPNMEVWY UNVUNATWY
(TTpéTTEl Va eyypa@ei Pe TTEAGTN BAong dedopévwy) €TO1 WWOTE O VEOI CUVOPOUNTEG TOU
B£uaTtog va utropouyv va TTépouv auéowg Tnv TeAeuTaia TiuR. O broker TrapakoAouBei
€TTioNG OAEC TIC TTANPOYOPIEG TNG CUVEDPIAG KABWG 01 CUCKEUEG evePyOTTOIOUVTAl KAl
QTTEVEPYOTTOIOUVTAI O OTTOIEG OVOUALoVTal <<UOVIUEG OUVEDPIEC>>.

Ta kUpla TTAeovekTApaTa Tou MQTT broker givai:

1. EZoAcipel TIg EUGAWTEG KOl avaoPAAEiG CUVOETEIG TTEAOTWV

2. Mrtropei eUkoAa va KAIHakwOEi atrd pia povo cuokeun o€ XINIGOEG

3. Alaxeipietal kal TTAOPOKOAOUBEi OAeG TIGC KATAOTAOEIG OUVOEONG TTEAATN,
oupTrepIAaUBavopévwy  Twv  JIATTIOTEUTNPIWY  ac@aAgiag  kal  Twv
TTIOTOTTOINTIKWV.

Emikoivwvia atré ToAAd TTpog TToAAd

‘Eva a1ré Ta KUpIa TTAcovekTaTa Tou MQTT broker gival 611 éva poTifo dnuoacicuong-
EYYPOYPNAG UTTOPEI va XpnOoIuoTToINBei yia TNV €UKOAN dnuioupyia €TTIKOIVWVIAG PETALU
ToAWv. H 18éa Machine-to-Machine (M2M), n otroia atoTteAei yia TTpayuatoTroinon
TNG ETTIKOIVWVIOG PETAgU TTOAAWY, gival éva attd Ta 1Mo Kautd Béuata oto lloT. ZTig
EPYOOTACIOKEG EQappoyég M2M, Ta unxavruaTa o€ KaBe oTabud poipdlovrai Tig SIKEG
TOUg KaTtaoTdoelg dladikaoiag Ye pnxaviuarta o€ aAAoug oTabpouls. H Koivi xprion
TANPOPOPILY HPE aQUTOV TOV TPOTTO E€EUTTNPETEI TNV  AUTOPATOTTOINCN  TNG
BeATioTOTTOINONG TTAPAYWYAG, XWPEIG TNV avAykn PN autopatng €ioaywyng atmmo Toug
xeipiotég. Agdopévou o611 1o MQTT broker xpnoigotroigital yia Tnv uAotroinon NG
ETMKoIVwviag M2M, Ta pnxavhpaTa TPETTEl JOVO va dnPIoUpYHoouV oUvdEon PE TOV
MECITN avTi va ouvdeBouv atreubeiag peTagu Toug, £0IKOVOUWVTAG ONPAVTIKO XpOvo
otn Xelpawia. Aedopévou OTI €vag MPECITNG €ival AQIEPWUEVOG OTO XEIPIOKO TNG
ETMKOIVWVIOG HETAEU OAWV TWV Unxavwy, n ueTaddoon dedouévwy givai o aglomaoTn.
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QoS Design

To mpwtékoAo MQTT xpnoigoTrolei Tpia emitreda QoS yia va dwoel TTPoTEPAISTNTA
oTa dedopéva:

e QoS 0: To TOAU pia @opd
2€ QUTAV TNV TTEPITITWON, O TTEAATNG SNUOCIEUEl £va PAVUPA OTOV MECITN POVO uia
@opd. O peoitng dev avayvwpidel TNV TTApaAafA Tou PNvUPATog r dev TTAPEXEI OTOV
TTEAATN €160TT0INCN OXETIKA WE TNV ETTIKOIVWYVIA JE TOUG ouvdpounTéS. H povn eyyonon
gival 0TI 0 ek®OTNG yvwpilel 0TI €xel oTeiAel TO Prvupa. QoTéoo, dev yvwpilel av o
MEOITNG | ouvdpounTég éxouv AdBel To pAvupa. Av kal To QoS 0 cival pakpdv n
TaxUuTePN TTOAITIKN TTOIOTNTAG UTTNPECIWY, Eival TTIoONG To AlyoTEPO aIOTOTO.

Eikova 2.3 QoS 0

e QoS 1: TouhdyxioTov Hia gopd

2€ auThV TNV TTEPITTTWON, OTav €vag TTEAATNG dNUOCIEVEl £va PVUPA OTOV JECITH, O
TTEAATNG avapével atrd TOV PECITN va avayvwpioesl av o TTEAATNG £xel Adpel i ox1 1o
pAivupa. Edv o ekd6tng Oev  AGBer  emPefaiwon ommd  TOV  PECITR  €VTOG
TTpoKaBopIoPEVOU XPOoVIKOoU BlaoThuaTog, Ba avadnuooieloel T0 PAvUPa Eavd Kai
cava €wg 0Tou AngBei emPBeRaiwon. Ze ouykpion pe 10 QoS 0, To QoS 1 eival 1o
Q&IOTTIOTO, Qv KOl PTTOPEITE va TTEPIYEVETE va €ival Mo apyd hE Tnv TTépodo Tou
XPOvou.
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Eikéva 2.4 QoS 1

e QO0S 2: akpIfwg pia @opd
2€ QUTAV TNV TTEPITITWON, O TTEAATNG KOl 0 PECITNG avTaAAdooouv TEooEpa UNvUPaTa.
O 1eAdTNG dnuooielel TTPWTA Ta dedOPEVA GTOV WEDITN KAl OTN CUVEXEID O TTEAATNG
Kal 0 peoitng avraAAdooouv Tpia pnvupara: PUBREC, PUBREL kai PUBCOMP, yia
va dlac@aAicouv 6T Ta dedopéva TTapadidovTal povo pia gopd. To QoS 2 cival n o
agIéTnoTN, av Kal 1o apyn, TTOAITIKA TTo1éTNTaG uTTnPEoiwy MQTT.

Eikéva 2.5 QoS 2

TENOG, yia epapuoyég 10T, Ta TEAN €TTIKOIVWVIOG XpewvovTal e Baon Tov apiBud Twv
TakéETwY Oedopévwy TTou PeTadidovTal. & OUykpion HE €va POTIBO aTTOKPIONG
aimuarog, 710 MQTT egoikovouei xpApoTa , €1eidf armmaiTeital Pévo Povodpoun
ETTIKOIVWVIA TIG TTEPICOOTEPEG POPEG YIaA TNV OAOKAAPWON TNG HETAdOONG OEDOUEVWV.

KegdAaio 3. YAotroinon epapuoyng

3.1.  [lleprypaen vAormroinong Publisher

>€ auTo TO KeQAAaio Ba deiCoupe Ta BripaTa TTou TTPETTEI VO AKOAOUBAOEI KAVEIG yia va
onuioupynoel éva Publisher yéow MQTT Broker pe tnv pondeia kai Tn Xprion tou NI-
Dagmx.. Ottwg @aiveral kai otnv Eikéva 3.1, To NI-Dagmx Bpioketal d108£01u0 OTWV
TTOPOKATW CUVOEOO:

https://www.ni.com/en-us/support/downloads/drivers/download.ni-agmx.html#346240
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\L NI-DAQmx provides support for customers using NI data acquisition and signal condiitioning devices.
+ Read More

L1

@ Note: Install programming environments such as NI LabVIEW or Microsoft Visual Studio® before installing this product
DOWNLOADS

NI-DAQmx 20.0

Supported OS Windows View Readme Release Date

Version 200 v Included Versions
200.0

Included Editions Full > Supported 0S
> Language
Application Bitness 32-bit & 64-bit > Checksum

nch, German, Japanese, Korean, DOWNLOAD
inese

File Size
5.37 MB

Language

© Note: If

Eikéva 3.1 Driver 20.0 NI-Dagmx

To NI-DAQmMx oOx1 pévo TTapéXEl OTOUG TTPOYPAUMaTIOTEG cuoTnudtwy DAQ éva
TPOypaupa odAynong uwnAng amédoong, aAAd TrepIAauPAvel  €TTIONG TTOAAEG
UTTNPECIEG PETPNONG TTOU £XOUV OXEDIOOTEN YO VA AUEAOOUV ThV TTAPAYWYIKOTATA.
Mia a1md TIG VEOTEPEG KAl TTI0 CUVAPTIOOTIKEG UTTNPECIEG HETPNONG TTOU TTPOOTEBNKAV
oto NI-DAQmx eival ouokeuég Tpooopoiwong NI-DAQmx. Mia Trpocouoiwuévn
ouokeury NI-DAQmx eivar éva  avTiypa@o HIOG OUCKEUNG TTou  dnuioupyndnke
Xpnoigotroiwvtag v €mAoyr]  Tpooopoiwong ouokeung  NI-DAQmx. Mia
TTpooouoiwpévn auokeur) NI-DAQMX GUUTTEPIPEPETAI TTAPOUOIO UE MIO TTPAYMOTIKA
ouokeur. To TTPOYpPAPa odiynong €xel @opTwoei Kal Ta TTPOYPAUHATA TTOU TO
xpnoigotroiolv gival TTARpwG €TaAnBeupéva. MNa va €yKATAOTACETE Hia €IKOVIKN
OUOKEUN TTPETTEI VO OKOAOUBNOETE TA TTAPOKATW BAMATA:

1) Agou eykataoTtioete Tov Driver petaBeite oT10 AKOAOUBO OVOTIATI
C:\Program files (x86)\National Intruments\MAX\NIMax.exe yia va TpéEeTe TNV
epappoyn NIMax woTe va PTTopECETE va ONUIOUPYAOETE EIKOVIKEG OUOKEUEG.

[15]



Manage MAX - X
View Application Tools v o
PC » Local Disk (C) » Program Files (x86) » National Instruments » MAX > v D £ Search MAX
~

Date modified Type Size n
24/03/2020 7:42 pp Application extension 2.506 KB
24/03/2020 7:42 pp Application extension 2570 KB
24/03/2020 7:42 yup Application extension 2.555KB
24/03/2020 7:42 pp Application extension 2.577 KB
24/03/2020 7:42 pp Application extension 2520 KB
24/03/2020 7:42 pp Application extension 2.521 KB
mxwTask.dll 24/03/2020 8:06 pp Application extension 2.236 KB
Nationallnstruments.Internal. MAX.Common.dll 16/03/2020 6:23 pp Application extension 27 KB
Nationallnstruments.Internal.SystemApi.dll 12/03/2020 4:07 pp Application extension 64 KB
NiAsstnt.exe 24/03/2020 11:14 pu Application 808 KB

I 7& NIMax.exe 12/03/2020 4:11 pu Application 90 KB I

) NIMax.exe.config 03/04/2020 7:59 pp XML Configuration File 2 KB
03/04/2020 7:59 pp Application extension 165 KB
03/04/2020 7:59 pp Application extension 530 KB
03/04/2020 7:59 pp Application extension 519 KB
NIMaxResDeu.dll 03/04/2020 7:59 pp Application extension 533 KB
NIMaxResFra.dll 03/04/2020 7:59 pp Application extension 533 KB
NIMaxResJpn.dll 03/04/2020 7:59 pp Application extension 523 KB
NIMaxResKor.dll 03/04/2020 7:59 pp Application extension 523 KB
NiMaxULdIl 03/04/2020 7:59 pp Application extension 1.800 KB
NiMxCtrl.dll 03/04/2020 7:59 pp Application extension 293 KB
nimxs.exe 12/03/2020 4:11 pp Application 95 KB
nimxsimp.dll 31/03/2020 9:37 up Application extension 118 KB
nimxsMessage.dll 31/03/2020 9:37 pp Application extension 23KB
nimxsoffline.exe 16/03/2020 6:15 pp Application 20 KB
nixalan110.dll 30/08/2017 3:28 pp Application extension 1.975KB
nixalanmessage110.dll 30/08/2017 3:28 pp Application extension 46 KB
€ readme.html 03/04/2020 7:59 pp Chrome HTML Docu... 24 KB
@ readme_chs.html 03/04/2020 7:59 pp Chrome HTML Docu... 22 KB
G readme_deu.html 03/04/2020 7:59 pp Chrome HTML Docu... 26 KB
e readme_fra.html 03/04/2020 7:59 pp Chrome HTML Docu... 28 KB
¢ readme_jpn.html 03/04/2020 7:59 pp Chrome HTML Docu... 27 KB
€ readme_korhtml 03/04/2020 7:59 pp Chrome HTML Docu... 25KB

31/03/2020 8:24 pp Application extension 141 KB v

89,9 KB

Eikéva 3.2 MovoTtrdaTi NIMax

2) Zmn ouvéxela Ba oag avoifel Pia @opua OTOU OTa OpIoTEPA Ba deite TIG
AeiIToupyieg NG epappoyng. (BAéTe eikdva 3.3)
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erices and nterfaces [ ® .
e System Settings
2 Sofvwre national A
0 V1 Drvers Hestname DeveC-14 Instruments
B Pt e Measurement &
lemote Systems ONS Name DEVPC-14 Automation
Vendar Hewlett-Packard Explorer
maasuramant &
Model 1P Pavilion A7 Notebook PC Automation Exsiorar
(MAX) provides access to
Seral Number CNF002CS03 your natianal
_ ) struments products.
Firmware Version £15
What d e
Harchrare Revision 049€210000241310000020000 T do you smat to
Gperating System Microsaft Windows 10 nterprise
persting S " interfaces
System Start Time 31/05/2020 907 mu }
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Access or tasks for my devices
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i
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the 111 cateoo
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Vs have 1
Primary Disk Free Space 12168 Yestali
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CPUTotal Load % | 3% | 6% | 3%
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Eikéva 3.3 Environment NIMax

3) EmAéyovrag oto Devices and Interfaces 10 kouptri Create New 6a
ONUIOUPYACOUE TNV TTPWTN KOG EIKOVIK OUOKEUR. (BAETTE €IKOva 3.4)

"W L/EVICES 3N0 INTEMACES - IVIEASUTEMENT L ALTOMATION CXPIOTer

File Edit View Tools Help

v Ed My System | 4y Create New... I
[ Data Neighborhood
~ & Devices and Interfaces .
L Network Devices Devices and Interfaces
g zciwes Devices and Interfaces lists installed and detected CAN, DAQ, FieldPoint Serial Controllers, GPIB, IVI, Motion, Serial, VISA, Vision, and VXI hardware
> oftware

v IVI Drivers N
iv] If you do not see your devices...
> @ Logical Names

> [ Driver Sessions i You have not refreshed the configuration tree ?{l Create New ... ? *
» (1 Advanced % Your device may not be Windows Plug and Pl

8 Remote Systems -
What do you want to do? Choose the type of item you want to add.

% Configure an existing device

& Add a non-Plug and Play device 6] Devices and Interfaces

Network NI-DAQmx Devices
For more information about using your NI pradug E imulated NI-DAGmx Device or Modular Instrument is NI product help frol
pressing <F1=, i NI-RTSI Cable

Part (Serial ar Paralll)
25 VISATCP/IP Resource
W8 NI GPIB-ENET/1000

E Submit feedback on this topic.

8 Visit ni.com/support for technical support

< Back MNext > Finish Cancel

Eikéva 3.4 Create New Simulated Device

4) EmA£youue Pia €IKOVIKA ouokeur], yia TTapadelypa tnv ouokeur NI cDAQ-9171
(BA Eikéva 3.5)
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d Interfaces

rfaces lists installed and detected CAN, DAQ, FieldPoint Serial Controllers, GPIB, IVI, Motion, Serial, VISA, Vision, and VX hardware.

see your devices...
sfreshed the configuration tree

3y not be Windows Plug and Play compatible

want to do?

«sting device
and Play device

tion about using your NI product in MAX, refer to your pry

x

NI-DAQmx Simulated Devices

NI cDAQ-9134
- NI cDAQ-9135
- NI cDAQ-9138
- NI cDAQ-9137
- NI cDAQ-9138
NI cDAQ-9139

lem. You can also access NI product help fron

NI cDAQ-9171

- NI cDAQ-9174
- NI cDAQ-9178
- NI cDAQ-9179
NI cDAQ-9181
NI cDAQ-9184
- NI cDAQ-9185
- NI cDAQ-9188
- NI cDAQ-9188XT
- NI cDAQ-9189
NI cDAQ-9191
[E: FieldDAQ
k- AO Series
G- Digital IjO w

ack on this topic.

support for technical support.

OK Cancel

Eikéva 3.5 ETTIAéyOUpE EIKOVIKI] CUOKEUR

5) Z1n ouvéxela Ba emAéEeTe Configure Simulated cDaq Chassis... kal 8a cag

avoi&el To TTapdBupo TNG cikdvag 3.6 étTou emmAéxBnke o NI 9201.

@ My System H
(sl Data Neighborhaod
+ &g Devices and Interfaces

3 Refresh | I Configure Simulated cDAQ Chassis... Io—; Reset [Z Self-Test

) NI cDAQ-9171 "cDAQT" Settings
L Metwork Devices
4 Scales Name DA
&1 sotware Vendor National Instruments
+ (ffl W Drivers i
o Logical Names Medel NI cDAQ-9171
B e setons et Simulated 23 Simulated cDAQ Chassis Configuration

(1 Advanced

A Remote Systems St Module

NI 9201 (DSUB)
NI 9202

NI 9202 (DSUB)
NI 9203
NI 9205
NI 9205 (DSUB)
NI 9206

s e

Eikéva 3.6 ETrIAéyoupe puBMIOEIG IO TNV EIKOVIKI] CUOKEUN

6) A@oU puBuicoupe TNV €IKOVIKA OUOKEUA TTAUE va ONUIOUPYACOUUE TO TTPWTO
pag Task. AnAadh va tdpoupe did@opeg peTprioelg 0TTwg Tdon Pelpartog,
Oepuokpacia, Trieon, emTayxuvon KTA... EmAéyovrag mavw oTo Data

[18]



Neighborhood kai otnv cuvéxeia Create New Ba dnuioupyriOoOUPE TO TTPWTO
Mag Task(BAétre eikova 3.7)

4 My System
+ 88 Devices and Interfaces
i NI cDAQ-9171 "cDAQT"
3 1: NI'9207 "cDAQTMod1”
4 Network Devices
44 Scales
» & Software
o [ M Drivers
> g Logical Mames
> |g@l Driver Sessions
> ([0 Advanced
@ Remote Systems

v i

Ay Create New... |

Data Neighborhood

Data Neighborhood provides access to descriptively named shortcuts to configured physical channels in your system. These shortcuts can include CAN mess;

What do you want to do?
& Create a new shortcut & Create New ... ? x
est or remove a shortcut
*View or change properties

For more information about using Data Neighbol
the Help menu or by pressing <F1=.

Choose the type of item you want to add.

% Submit feedback on this topic. Global Vitual Channel

8 Visit ni.com/support for technical support.

Eikéva 3.7 Anpioupyia Task

7) EmA&youpe TOv TUTTO TWV UETPOEWYV TTOU BEAOUPE va TTaipvouphe aTmod Thv
ouokeun yia Tapddeiyua Voltage (BAETTe eikdva 3.8)

T4 Create Mew MI-DACGmx Task... 7 =

~
Select the measurement type for the = _Analog Input
task.
= H% Voltage
A task is a collection of one or more
wirtual channels with timing, triggering. Termperature
and other properties. i
&y Strain
To have multiple messurement tvpes
within a single task, you must first create \E Current
the task with one measurement type.
After you create the task, click the Add {EE Resistance
Channels button to add a new
measurement type to the task. Ii Frequency
Position
& Sound Pressure
Acceleration
:—fé Velocity (IEPE)
Force
Pressure -

Eikova 3.8 EmiAoyn pHeTpocwv
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8) Téhog, apkei va Tpé€oupe To Task emAEyovTag 1o Kal TTatwvtag Run Ba pag
BydAel oTo TTapdBupo Ta ammoteAéopata. (BAETTE eTTdpevn oeAida ikova 3.9)

[=] \ + 4 Add Channels 3 Remove Channels

10 i = —

Ampiitude
N o

b ,n o o e
A U

r

o)
54

e
e o
- . , . , \ . \ , ] , \ Lo : =5 \ . , . .
0 0,005 0,01 0,015 0,02 0,025 0,03 0,035 0,04 0,045 0,05 0,055 0,06 0,085 0,07 0,075 0,08 0,085 0,09 0,095 0,09
Time.

Graph | Display Type UETE 2T

Configuration  Triggering ~ Advanced Tming ~ Logging

Channel Settings

+ (X ||~ petaic | | * | Volrage Input Setup
ick0=10 ES'Settings 4, Calibration
Voltage_1

Voltage_2 Signal Input Range
Voltage_3 Scaled Units

. Max 10
Voltage_4 Valts -
Voltage_5 Min -10
Voltage_6
Voltage_7

Terminal Configuration
RSE ~
Custom Scaling
<No Scale> v r@

Timing Settings
Acquisition Mode Samples to Read Rate (Hz)
N Samples . 100 1k

[ NI-DAGmx Task £ Connection Diagram

Eikéva 3.9 AmroTteAéopaTa HETPAOEWY — HETPROEIS YIa TRV TAon
PeUparog

MNa yevikég TTANPOYOPIEG OXETIKA PE TNV ONUIOUPYIa HiaG EIKOVIKAG OUOKEUNG PTTOPEITE
va atreuBuvBeite 0To TTAPAKATW CUVOECHO: http://www.ni.com/tutorial/3698/en/. Apou
KATaQEPAUE VA SNPIOUPYNOOUUE Hia EIKOVIKI) CUOKEUR Kal va AAPBAvVOUUE PETPHOEIG
TEPIODIKA, MTTOPOUPE TTAéOV va TTEPACOUPE OTO KOUMATI TNG UAOTTIOINONG TOU
Publisher.

MNa Tnv uAoTroinan Ba xpelaoTouue Ta €EAG epyaleia: Visual Studio , mosquito (MQTT

Broker) kai katroleg BiBAIoBrkeg amd Tnv National Instruments o€ trepIBaAAov .net.
ZUYKeEKPIYEVa, ETTITTAEOV, XpEIAoTNKE va Katefdooupe atmd 1o Package Manager Tou
Visual Studio tnv BiBAI0BrAKkN Tou M2Mqtt n otroia diatiBeTal dwpedv TTPOG GAOUG TOUG
TTpoypapuaTioTéG (BAéTe eikéva 3.10 kar 3.11). O BiBAIoBAkeg Tng National
Instruments ptropeite va Tng Bpeite pe Tnv eykatdoTtaon tou Driver kai gival o1 €EAG:

Nationallnstruments.DAQmMXx
Nationallnstruments.Common

[20]
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M2Matt

) M2Mqtt

@ M2Mgtt f Net Framew mpact Framework and Net Micro Fi rk) and WinRT platform (Windo Phone 8.1) for M2M communication.

Eikéva 3.10 BiAio0qkn M2Mqtt

Description

M2Mgtt is a MQTT client available for all .Net platform (Net Framework, .Net Compact Framework and .Net Micro Framework)
and WiInRT platform (Windows 8.1 and Windows Phone 8.1) for M2M communication.

Version: 430

Author(s): Paolo Patierno

License:

Date published: Sunday, December 6, 2015 (12,/6/2015)

Project URL:

Report Abuse:

Tags: m2m, mgtt, queue, messaging, internetofthings, iot, cloud, netmf, embedded, micro, netduino, micro-
framework, hardware, winrt, windows8, windows8.1, windowsphone, windowsphone8.1, gadgeteer

Dependencies

No dependencies

Eikéva 3.11 M2Mqtt TrepioodTepeg TTAnpo@opiss (B)

ZXETIKA PE TNV EQAPMPOYN TTOU QPTIGEANE O XPNOTNG YIa va €I0€EABEI OTNV eQapupoyn
TpéTmel va yvwpilel Tov Kwoikd Tpdofaong. YTdpxel LoginForm yia emimTAéov
ao@aAcia (BAETTe eikdva 3.12).

User name

Password

OK Cancel

Eikéva 3.12 LoginForm

[21]



Ymapxel n duvatdtnta TNG EQAPUOYAG TNG oUVOECNG PE Mia Bdon dedopévwy WOTE va
onuioupynBolv XpAOTEG yia TNV €Qapuoyn. MNa va JTTEITE OTnNV €QApPOyr QpPKE va
TTANKTpoAoyrHoeTe Username: 0 kai Password: O .

A@ou yivel n moTotroinon o XpAoTng Ba el otnv Kupiwg @épua NG €Qapuoyng
(BAéTTE €IkOVa 3.13).

W Tdms Continuous Acquisition of Voltage Samples - Internal Clock

Device 0 |

Channel Parameters MQTT Settings
Physical cDAQ1Mod1/ai L Port
T 10,00 o Start |u7.o.o.1 | |o |
Maximum Value |;h::1mw |

LT Mgqtt Message

ST 1000 5 |Q05_I.EVEL_AT_MOST_ONCE v |
Rate (Hz): 10000,00 El -

Logging Parameters Stop | |
TDMS File Path: e

Acquisition Results

Eikéva 3.13 Publisher MainForm

2T0 APIOTEPO PEPOG EXOUME TIG TTOPANETPOUG TWV KAVOAIWY. H epapuoyr] TTIKOIVWVET
pE KGBe ouokeun (Daq) kai @épvel OAa Ta KavAaAIa atrd OAEG TIG OUOKEUEG O€ pia AioTa
Physical. To évopa TnG OUOKEURG €EapTdTtal atrd Tnv dnuioupyia Tou Task TToU
Oci¢ape oe mponyoupévwg (BAETTE €IkOva 3.7). ZTn OUVEXEIQ JETA aKOoAouBEei To dvoua
TOU KavaAioUu. AQou eTTIAEEOUNE OUOKEUR — KAVAAI CUUTTANPWVYOUPE To Minimum kai
10 Maximum Value Tou kavaAioU TTou TTapakoAouBoupue. TEAOG , CUUTTANPWVOUNE Ta
Oeiypata ava kavaAl kal Tnv ouxvotnta 1ou Ba diaBdaloupe Tnv Tdon Tou Peduarog.
MpoaipeTikad ptTopoUue va cuptmAnpwooupe éva TDMS file Path étrou yivetal export
Ta Logs Tng emikoivwviag. TéAog, oTo KATW WMEPOG oTO Acquisition Results
atmobnKevovTal TTPOCWPIVA OAEG OI PETPNOEIG TTOU TTaipvoupe atrd KABE CUOKEUN
(BAétTe eikOva 3.14). ZTnv TTOPaKaTW €ikOva 3.14 Ba Ocite éva OTIYUIOTUTTO Twv
ATTOTEAEOUATWYV TNG €IKOVIKNG ouokeurg Cdag1Mod1 oto kavdAl a1.
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@ Tdms Continuous Acquisition of Voltage Samples - Internal ClockStart Publishing - Topic: MachineData/Start Publishing - To...

o
{

J

LEVEL_AT_MOST_ONCE

‘

{

cDAQi1Modi/aio
» 5,71428571428571
5,71916071916972
5,8021978021978
5,81684981684982
5,60683760683761
5,64102564102564
5,90476190476191
5,56288156288156
5,57264957264957

Eikova 3.14 Run a Device

210 0€&I0 PEPOG EXOUUE TIG TTAPAUETPOUG YIa TNV ETTIKOIVWVIa péow Tou MQTT broker.
21nv eikOva 3.13 f 3.14 BAETTOUE OTI TTPETTEI VO CUUTTANPWOOUE Ta £¢1G TV IP TToUu
Ba oTtéAvoupe Ta amoTeAéopaTa KaBwg kal TNV TTOpTa ETMKOIVWYviag. ETTiong,
UTTOXPEWTIKA TTPETTEl va £xoupe KATTolo Topic — Béua TTou Ba oTéAvovTal. ETimTAéoy,
mpétel va emAéEoupe TTOoa amoteAéopara Ba oTéAvoupe TNV @opd. TEAoG,
TTPOAIPETIKA yia Adyous acpaAciag péow Tou Matt broker uttdpxel kai n duvaTdTnTa
Authentication pe Username kai Password yia 6ca cuoTtipara tnv xpeidagovrai.
EmmAéov Aeimroupyieg TNG €Qapuoyng €ivalr n duvatdTNTa ETTIKOIVWVIAG PE TTOAAEG
OuUoKeUéG TTapaAAnAa. Ta va 1TpocBéoelg TTOAEG OUOKEUEG apKkel va TTOTACEI O
XPNoTtng dITAG KAIK TTédvw oTo Header Tou Tab Device 0 kai 6a dnuioupynBei éva Tab
pE akpIBwg Ta idia oToixeia (BAETTE eikOva 3.15) Tnv Device 1 pe KOKKIVO TTEPiypApMA.

[23]
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Eikéva 3.15 Create a Device

‘Exoupe TNV duvatdtnTa va dnUIOUPYHOOUPE N CUOKEUEG OOEG Kal TO PEXPI VO MEIVEI
ammd TOPoUG TO PNXAvNUa — O UTTOAOYIOTAG MHag. ETTiong, agou dnuioupyriooupe
TTOANEG OUOKEUEG UTTOPOUV va TPEXOUV TTAPAAANAQ Kal va atroBnkeUovTal TTIPOCwPIVA
atroTeAéoUATa yia KABe ouokeun Kal péow Mqtt broker va otéAvovtal o€ SIAQOPETIKES
OUOKEUEG | Kal o€ SIaQopETIKOUG XpNnoTeg (BAETTe eikdva 3.16). Me yaAdadio xpwua
(PaivovTal Ol CUOKEUEG TTOU TPEXOUV AUTA TNV OTIYUN.

[24]

W Tdms Continuous Acquisition of Voltage Samples - Internal ClockStart Publishing - Topic: MachineData/Start Publishing - To...
Device 0 | Device 1 |
Channel Parameters MQTT Settings
Physical Channel: |M,,ai., " | P Port
|u7.o.o.1 | |o |
Minimum Value (V): -10,00 4 | start
Maximum Value (V): 10,00 S s
|MachineData/ |
Timing Parameters
Mqtt Message
Samples/Channel: 1000 = |Q05_LEVE L_AT_MOST_ONCE - |
Rate (m): ‘1onuo,uo E‘
Username
TDMS File Path: ]
Acquisition Results



@ Tdms Continuous Acquisition of Voltage Samples - Internal ClockStart Publishing - Topic: MachineData/Start Publishing - To.. ¢

Cr——
e —

QOS_LEVEL_AT_MOST_ONCE "

Devi/aio
-9,2992950224311
-9,29746391186255
-9,38383129367962
-9,16348765526292
-8,98251289407025
-9,01150547807245
-8,96359141819513
-9,47904904324473
-9,28128910184027
-9,22421948912015

Eikéva 3.16 Run many devices

Matwvrtag Tadvw oTta kouumd Start kai Stop upTTopoUue va eKIVAOOUMPE Kal va
OTOUATACOUNE AVTIOTOIXO TNV ETTIKOIVWVIA PE TNV ouokeur. TéAog, OAa Ta dedouéva
TTOU TTaipvoUdE aTTd TIGC CUOKEUEG ( TAON PEUMATOG, OgpUoKPaTia, QWTEIVOTNTA KTA)
MTTOpPOUME Va Ta aTToONKEUOUNE O€ pia Baon dedopévwy 1 o€ TTOAAEG Kal DIOPOPETIKES
Baoeig dedopévwv O6TTWG Ba doupue avaAuTikG oTo eTTOPEVO KEQAAalo — Subscriber
ét1Tou Ba TTEPIYPAYWOoUUE TRV UAOTTOINGT TOU.

3.2.  [leprypaen Tou Subscriber

2¢ auTo TO KEPAAaIo Ba deifoupe Ta PrPaTa TTOU TTPETTEI VO OKOAOUBNOEI KAVEIG yia va
onuioupynoel éva Subscriber péow MQTT Broker. Ta Ttnv ulotroinon 6a
XpelaoTouue Ta €€AG epyaheia: Visual Studio , mosquito (MQTT Broker) kai pia
BiBAI0BNkNn (M2Mqtt) 6tTou ptropei kKaveig va Tnv kateBaoel dwpedv ammd 1o Package
Manager Tou Visual Studio (BAétre eikova 3.10 kai 3.11).

ZXETIKA PE TNV EQAPMPOYN TTOU QTIGEANE O XPNOTNG YIa va €I0EABEI TNV €Qapuoyn
TPETMEl va yvwpilel Tov KwoIKG TTpdéofacng. YTmdpxel LoginForm yia emimmAéov
ac@aAeia (BAETTeE eikova 3.12). Ymapxel n duvardtnta TNG €QAPUOYNG TG oUvoeong

[25]



ME pia Baon dedouévwy waoTe va dnuioupynbouv XproTeS yia Tnv egapuoyr. MNa va
MTTEITE OTNV EQappoyr apkei va TTAnkTpoAoyroete Username: 0 kai Password: O .

A@ou yivel n moToTroinon 0 XpAoTng Ba ptel otnv Kupiwg @opua NG €QAapuoyng
(BAETTE €1kOva 3.17).

&* Matt Br

MQTT Settings | SQL Settings

s 1P | ~ Port | ~ Topic
MachineData/

127.0.0.1 ‘ o

2 Username ‘ a2 Password | 2 Mqtt Message

‘ QOS_LEVEL_AT_LEAST_ONCE

Mgqtt Data

Eikéva 3.17 Subscriber MainForm

Otmrwg BAETTOUNE OTNV TTAPATTAVW EIKOVA O XPAOTNG UTTopEl va puBuicel ammd 1mou Ba
AauBaver dedopéva pe Baon tnv IP, v Port , To Topic kai Tooa dedouéva - Mqtt
Message Ba amobnkevel. Ta dedouéva amobnkevovTal TTPOCWPIVA atmmd KATw OTO
Grid pe 1o évopa Data. ETriong, uttdpxel kai n duvatétnta mkoivwviag ue Username
kal Password (Authentication) yia peyaAutepn ao@dAcia.

MaTtwvtag Tavw ota koupuTd Connect pe Tpdoivo xpwpua kai Disconnect pe KOKKIVO
XPWHA UTTOPOUUE VA EEKIVIIOOUNE KOl VA OTAPATHOOUKE QVTIOTOIXO TNV ETTIKOIVWVIA PE

TNV OUoKeun. ZTnVv €ikéva 3.18 BAéToupe éva TTapddeiypa G1Tou TTaipvoupe dedouéva
aTTO Mia €IKOVIKI) OUOKEUN TOTTIKA.
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# Start Listening - Subscriber: MachineData/

MQTT Settings | SQL S

a2 IP

‘gpon

| 4 Topic

127.0.0.1

2 Username

|

o

MachineData/

2 Password

2 Mqtt Message

QOS_LEVEL_AT LEAST ONCE

Mgqtt Data

Data
0.102564102564103
0,0879120879120879
-0,146520146520147
-0,0293040293040293
5,42124542124542
5,53357753357753
5,53357753357753
5,99267399267399
5,54334554334554
5,98290598290598
5,7045177045177
5,90964590964591
6,02197802197802
5,62148962148962
9,23076923076923

9,43101343101343

9,001221001221

v

Eikéva 3.18 Subscriber Get Data from a Device locally

[27]

TENOG , 0 XPAOTNG uTTOPEl va aAAG&el TIG puBpuiceig Tou SQL yia va atrodnkevel Ta
oedopéva oe pia Baon dedopévwy (BAETTE eikdva 3.19). YToxpewTikd TTedia Server
name , Username , Password kaBw¢ kai To évopa Tng BAaong.




MQTT Setting: SQL Setting: MQTT Settings 2

~ Server

(local)

2 Username

« Password

« Database

MQTT Data

Eikéva 3.19 Sqgl Settings

3.3.  YAomoinon oAokAnpwuévou ouoTiuarog

210 KEPAAaIo auTd Ba deifoupe TTWG evwoape TIG epappoyég Publisher — Subscriber
Kal Ba yivel ava@opd oTnv €yKATAOTOON TWV EQOAPUOYWY KABWG €TTiONG KAl O€
TTapoUCiaon Tou KwdIKa Kal Twv OUo e@apuoywyv. lMNa Tnv eykardotaon Twv
€Qappoywyv Kai tnv dnuioupyia evog Setup XPEIGOTNKE va XENOIMOTTOINCOUUE TOV
Visual Studio Installer BAéme eikdva 3.20 o0 oT0i0G TTOPEXETAl TTAEOV ME TNV
eykardoTtaon Tou Visual Studio 2019. lMNa TTANPo@OpPiEG OXETIKA PE TNV dnuioupyia
Setup oT0 Visual Studio ptropeite va Bpeite TAnpo@opieg ato TTapakdTw oUVOECO:
https://www.technical-recipes.com/2011/how-to-create-an-installer-in-microsoft-
visual-studio/.
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https://www.technical-recipes.com/2011/how-to-create-an-installer-in-microsoft-visual-studio/
https://www.technical-recipes.com/2011/how-to-create-an-installer-in-microsoft-visual-studio/

P Recent Default = = Search (Ctrl+E
4 Installed : Vi i r
Setup Project Visual Studio Installer [YEERE R o
Create a Windows Installer project to

Web Setup Project Visual Studio Installer which files can be added

b Visual CG#
> Visual Basic
P Visual F#
SQL Server
4 Other Project Types

Merge Module Project Visual Studio Installer

Visual Studio Installer

= ool Srd Gl
Visual Studio Solutions CAB Project Visual Studio Installer

v

‘ A
¥ Setu p Wizard Visual Studio Installer

.

b Online

Not finding what you are looking for?

Name: Setup1

Location: C:\Users\SuperRobot\source\repos Browse...

Solution: Create new solution

Solution name: Setup1 Create directory for solution

I:‘ Create new Git repository

OK Cancel

Eikéva 3.20 Visual Studio Installer

To pévo 1ou agiCel va onuelwBei gival 0TI yia Tnv dnuioupyia Tou Setup €TTPETTE va
EVOWMOTWOoOoUNE Kal Ta duo Projects(Publisher-Subscriber) amd 1o Project Output .

K%L 10T_Mqtt_Setup.msi 07/06/2020 11:32 p Windows Installer Pa... 5.113 KB
@ setup.exe 07/06/2020 11:32 tp Application 772 KB

Eikéva 3.21 Windows Setup

To Setup 10U dnpIoUPYNBNKe (BAETTE eikOva 3.21) Tpéxel o€ Aeiroupyikd ouoTnua
Windows kai Tpéxel o€ 64bit ékdoon TOU AeiITOUupylkOU OuoThAPaATOG. 2TO0 Setup
oupTtrepIAaupBavovTal 6Aa ta Components kal Twv dU0 e@apuoywyv Publisher kai
Subscriber. O Adyog TTou Ta eykaBioToUue o€ €va Setup cival OTI n pia epappoyn €xel
XPNOIMOTNTA POVo €dv utTapxel Kai n dAAn. O évag Ba TpaBdel Ta dedopéva aTrd TNV
ouokeun kal Ba Ta ekmTéuTrel péow Maqtt broker oto AikTuo oTnv dAAn epapuoyr TTou
Ba Ta Tpapdacl kal 8a Ta atTrobnkevel o€ ia Baon dedopEvwy.

270 TTapakATw link ptTopeite va kateBaoete TNV Kaivoupyla €kdOON TNG EQAPUOYNS
atré 10 Dropbox:

https://www.dropbox.com/s/hng615e19bafwpp/IOT MOTT Setup.zip?dl=0
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https://www.dropbox.com/s/hnq6l5e19bafwpp/IOT_MQTT_Setup.zip?dl=0

A@oU kaTeBAoETE KAl EYKATAOTACETE TNV £@apupoyr Ba dnuioupynBolv duo Shorcuts
otnv em@dveia epyaciag cag. To pwTo gival o Publisher kai To deUTEpO gival o
Subscriber BAéTTe €iIkOva 3.22.

> 't'J_ = ——
A

| &
INEFE I VANTIe n b < NCOT T
Voltagse Subscrilser
NAACO I T
PaaiSili=her

Eikéva 3.22 Windows Setup

Matwvtag dIMAG KAIK 0g KABe e@apuoyry Ba cag avoigel 10 Login View Twv
epappoywyv BAétme Eikéva 3.12 TOU TTponyoupevou  Ke@aAaiou. [leploodTepeg
TTANpo@opieg Ba Bpeite 0TO KEQPAAaIO 3.2.

210 TeEAEUTAiO KEPAAQIO TTAPOUCIACOUME ME TNV O€Ipd Tov KWOIKA Kal Twv duo

epapuoywyv. H kd&Be Sub 1 Function tou &nuioupynbnke e 1O OVOPA TNG
uTTOONAWVETAI TO TI ASITOUPYia KAVEL.

2TNV TTOPAKATW €ikéva 3.22 BAETTOUPE £va ouvOuaopod Kal Twv dU0 £QApUOywWY OToV
id10 UTTOAOYIOTA TOTTIKA va TTaipvouv , va OTéEAvouv Kal va AauBAavouv Tautdxpova -
TTapdAAnAa dedopéva.

2 Port 2 Topic

|
127.0.0.1 0| MachineData/

| & Password 2 Mqtt Message

| ‘Qos_LeveL AT_LEAST_ONCE

-0,0341880341880342

-0,
0,195360195360195
-0,

-0,

o,

0,278388278388278
0,302808302808303

0,0879120879120879
-0,20104130104139 5,81196581196581
-9,4017094017094 5,62637362637363
-9,26007326007326 5,80708180708181
-9,23565323565323 5,98290598290598
-8,95238095238095 5,76312576312576
-9:30263726263730 5,57264957264957
-8,96703206703207 6,01221001221001
-0,26084126084127 RO
5,49450549450549

DAQiModi/aio
-9,4017094017094

Eikéva 3.22 Combination of Applications
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3.4. Amolrkeuon dedouévwy

B
= = -
== =
— 5@,
S by
T N -
— o —
\ /, (\ ./
L — —

Eikéva 3.23 Bdoeig Aedopévwyv ZUOXETIOEIG

2TV €MOTAMN TNG TTANPOPOPIKAG KAl OTNV KABNUEPIVR) XPAON TWV NAEKTPOVIKWV
UTTOAOYIOTWYV , HE Tov Opo BAoccig dedopévwv avaPepOUOoTE O OPYAVWHEVEG,
OIOKPITEG OUAAOYEGQ OXETICOPEVWV Oedouévv NAEKTPOVIKAG Kal
WNOIOKA aTToBNKEUPEVWY, OTO AOYIOUIKO TTOU XEIpICeTal TETOIEG CUAAOYEG (ZuoTAATa
Alaxeipiong Baoewv Aedouévwy, 1 DBMS) kal 010 yvwoTIKO TTEdI0 TTOU TO HEAETA.
Mépa ammd TNV eyyevh TNG IKAVOTNTA va atmoBnkeuel dedopéva, n Bdon dedouévwy
TapPEXEl MEOW TOu OXeDIOOPOU Kal Tou TPOTTOU 1EpAPXNong Twyv dedopévwy, Ta
atrokaAoupeva ouoTruaTta diaxeipiong dedopévwy, dnAadr) Tn duvatoTnTa ypriyopns
AvTAnoNG Kai avavéwaong Twv OedoUEVWV.

3.4.1. Amo@rnkeuon og Microsoft Sqgl Server

S/

Microsoft®

SQL Server

Eikéva 3.24 Aoyotutro SQL Server

O SQL Server gival pia oxeoiakh Bdon dedopévwy n oTroia avatrtuooeTal atrd TRV
Microsoft. H kevrpikni Baon dedouévwy Tou SQL utrooTnpilel d1agopeTIKOUG TUTTOUG,
OUMTTEPIAOUPBAVOUEVWY TWV AKEPAiWY apIOuwY, apiBuwV KIVATAG UTTOBIACOTOARG,
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oekadikwyv, ah@apiBunTIKWwy, Varchar (oeipég xapaktipwy HeTaBANTOU PRKOUG),
QUABIKWY apIBPWY (YIa Ta P dopunuéva dedopéva), KEINEVWY (YIa Keipeva). ETITpETTE
€TTiong kaBopiouévoug atrd To XproTn ouvBeToug TUTTOUG dedopévwy (UDTs), dnAadn
TUTTOUG TToU Bacifovtal aToug BacikoUg TUTTOUG aAAG uTTopoUv va TPOTTOTToINB0UV.
Ta oToixeia oTn PAon dedopuévwy atroBnkeuovTal o€ £va (] TTEPICOOTEPA) ApPXEIa HE
emméktaon .mdf. Ta deutepodBuIa oToIXeia aTTOONKEUOVTAI GTO APXEIO PE ETTEKTAON
.ndf. To apxeio kaTaypapnig To oTToI0 TTEPIEXEI OAEG TIG TTPOCPATEG AAAAYEG OTN BAON
dedouévwyv atroBnkeveTal o€ apyeio pe emékraon .Idf. O xwpog amobrikeuong TTou
olaTiBeTal oe pia Baon dedouévwy diaipeital o€ dIadoXIKA apiBunuéves oeAIdeS, KABE
Mia atro TIG oTT0iEG €XEl HEyeBOG 8 KB.

l_.q,,; Microsoft SOL Server Management Studio
File Edit  View Debug Tools  Window Help

= | 3o~ - o] | J%NE\NQUEF)" B el bl S

Object Explorer * 1 x
Connect~ ¥ [V

= a DEVELOPT\MSSQL2014 (SOL Server 12.0.2269 - sa)

Databases

Security
Server Objects

BEEEE

Replication
Management
KEwvent Profiler

Eikéva 3.25 MNMepiBaAAov Alaxeipiong Databases SQL Server

H Microsoft £xel dnuioupynoel EQapuoyEg yia TNV dlaxeipion Twv BAacewyv S£O0UEVWY
OTTWG @aiveTal OTnV TTponyouuevn ikéva. ‘Exel BydAel apkeTég ekdooelg Tou SQL
Server kal auto deixvel 0TI 600 TTEPVAEl 0 Kalpog o SQL Server yivetal 6Ao Kal
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KaAUTEPOG Kal EUKOAOG aTnVv Xprion Tou. To TrepIBaAAov diaxeipiong HéEXPI Kal TNV
é€kdoon 2019 cival og poper) dévipou. Méoa atrd auTd PTTOPEIG va avTAROEIG TTOAG
oedopuéva aTrd Toug TTivakeg TTou Bpiokovtal katw atrd TiG Databases kai £x€1g Tnv
ouvartoTnTa ammobrikeuong Toug o€ éva excel. Mtopeic xpnoigotolwvTtag SQL
Queries va BYAAeIG ue EUKOAO TPOTTO TNV TTANPOYOPIA TTOU BEAEIG OTO TEPUATIKO TOU
SQL Server Management Studio. 0110106 £vOIQQEPETAI VIO VA TO KATEBATEI KATTOIEG
ekdooeIg 11.X. Microsoft Sql Server 2008 R2 RTM, Microsoft Sql Server 2016 with
SP2 Exress Edition eival dwpedv otnv oelida:

https://download.microsoft.com/download/4/1/A/41AD6EDE-9794-44E3-B3D5-
A1AF62CD7A6F/sql16_sp2_dic/en-us/SQLEXPR_x64_ENU.exe

EmimmA£ov €xeig Tnv duvatoTnTa va dnuUIoupynRoEIS o€ ypagikod TTEPIBAAAOV TIG OXETEIG
METOEU TwV TTIVAKWVY. MTTopeig va dnuioupynoeig Functions kai Procedures 1Tou Ba Tig
KAAEi N EpapPoyr oou yia TNV CWOTH EUEAVION Kal dIaxeipion Twv OEOOUEVWY COU.
TéNog uttapyxel epapuoyn yia va diaxelpifecal To service Tou SQL. ‘Exeig tnv
OuvaTOTNTA va ETTIAEEEIS TTOIO TTOPTA BEC va akoUEl Kal av Beg va £xouv TTpooBacn Kal
GAAol clients dnAadn va unv éxel TpéoBacn otnv Bdon Acdopévwy povo o Kevtpikdg
— Server.

Ke@aAaio 4. AvdaAuon etTidoong CUCTAHMATOG

4.1. AvrAnon dsdouévwy - AroreAéouara

MApape TTOAAEG peTPAOEIS yia va aTrodeioupe OTI 0 XpoOvog TTou Ta dedopéva
atrodnkevovTal oTnv Bdon e€aptdtal amd Tov apiBud Twv deiyudtwy (Samples) kai
TNV ouxvoTNTA. ZTA TTPWTA TPIO TTIVOKAKIA €XOUUE PETPAOEIS BACEl TWV OEIYUATWY
Samples / Channel kai Tng ouxvétntag Rate(hz) yia va douuye OO0 apyei n
eMKoIvwvia MéEXpl Ta Oegdoudéva va artrobnkeutolv oTnv Bdcn amod uéTpnon o€
METPpNon. Ta atroteAéopara Ta TAPAPE TOTKA oTmrd Simulation Device otoTte
Bewpolpe undevIKN TNV KABuUoTEPNON PETAEU TNG CUCKEUNG KAI TOU UTTOAOYIOTH.
XpnaoiyoTtroifoape Tnv auvaptnon AVG tou Sql kal yetatpéywape Tnv Huegpounvia mou
€yive AtroBrikeuan (Store) otnv BAcn GToV AVTIOTOIXO XPOVO Kal hE TNV dlIa@opd Toug
amé TNV €moOuevn pETpnon n otoia €Ryaive kabBuoTtépnon TEPITTOU OTa 48
milliseconds.

GO
ALTER FUNCTION [dbo].[GetDateFromRowld](@id int)
RETURNS DATE
AS
BEGIN
RETURN (SELECT DATA_DATE from VOLTAGE_DATA where id = @id+1)
END

SQL Function 1Tou pJou €mMICTPEPEI TNV ETTOUEVN YPAMHA ATTO AUTA TTOU
Bpiokopai
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https://download.microsoft.com/download/4/1/A/41AD6EDE-9794-44E3-B3D5-A1AF62CD7A6F/sql16_sp2_dlc/en-us/SQLEXPR_x64_ENU.exe
https://download.microsoft.com/download/4/1/A/41AD6EDE-9794-44E3-B3D5-A1AF62CD7A6F/sql16_sp2_dlc/en-us/SQLEXPR_x64_ENU.exe

SELECT
avg(cast(right(cast( CONVERT(VARCHAR(12), DATEADD(MS, DATEDIFF(MS,
dbo.GetDateFromRowld(id), [DATA_DATE]), 0), 114) as varchar(12)),2) as integer))
FROM [MQTT_DATA].[dbo].[VOLTAGE_DATA]
where topic = 'MachineData/1000/'

SQL Queryl

To topic otnv Pdon aAale e PBdon Ta dciypaTta (Samples) TTou Taipvaue avd
ouxvoTNTA.  ZUYKEKPIMEVA  TTApahe  peTpioelg  amd  MachineData/1000/
MachineData/100/ ka1 MachineData/10/ 6trou o1 apiBuoi 1000, 100 kai 10 €ival Ta
Ociyuarta TTou TTaipvape atrd TNV OUCKEUN.

2T0 TTOPAKATW OIAypapua @aiveral 0TI 0 PHECOG XPOVOG KaBuoTEPNONG TTAPAMEVEI
oTaBePOG TTAPOAO TNV AUENON TWV BEIYPATWY KAl TNG AVTIOTOIXNG OUXVOTNTAG.

Average Time Measurements

49

A 2 3
Samples / Channel & Rate(Hz) (1000, 100. 10, 1) & (10000 . 1000, 100 .10)

Eikéva 4.1 Aiaypappa rou deixvel 611 Méon KaBuoTtépnon peTagu
OUo0 peTpRoewy TTapapével otafepn TapoAo TTou augdvovTtal Ta
Seiygara Kai n ouxvoTnta

Agiyyota Twv MPETPACEWV JTTOPEITE va PpeiTe O0TO0 TEAOG TOU €YyPAPOU  Kal
ouykekpipéva oTo MapdapTtnua. MApape Tpiwdv idwv PETPAOEIS : (Samples/Rates(Hz))
1000 Samples / 10000 Hz , 100 Samples / 1000 Hz ka1 10 Samples / 100 Hz .

4.2. AvaAuon dsdouévwyv

H epappoyn €xel KUPIO OKOTTO va TTaipvel PETPROEIC OUYKEKPIYEVA Tnv TAon Tou
peupaTog atrd Ta KavaAia piag ocuokeung tng National Instruments péow tou Driver
NI-DAQmMxX Kkai TéAog péow MQTT mpwTtokOANOU va Ta OTEAVOUPE O€ Mia Baon
0edopEvVV XwpPig atrapaitnTa va UTTAPXEl ETTIKOIVWVIA PETAEU TNG OUOKEURG Kal TOU
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Server. MtmopoUpe va OTEAVOUME Kal va Aaupdvoupe TauTdxpova OIOPOPETIKEG
METPNOEIC OTTO DIAQPOPETIKEG CUOKEUEG KAl va TIG ATToBnkeUoupe o€ pia BAon
oedopévwyv pe diagopeTikd Topic. Mapatnprénke, etriong, 611 dev xpeidlovtal TTOAAOI
mépol atrd Tov uttoAoyioTh o Publisher xpnoipotroioloe 10 9,6% ToU £TTEEEPYQOTH 13
Intel 8™ yevidg kai 35 MB Ram Tnv wpa émaipve dedopéva Kal Ta dnUOcicus Péow
Mqgtt. O Subscriber o omoiog AduBave Ta dedouéva xpnoiyotroinoe 10 20-25% ToU
emmegepyaocTh 6tav Adupave kar 16MB atré Tnv Ram.

v & My System H £ Refresh 37 Hide Help
a oot @t @

System Settings National A
Instruments

Hostname SuperRobot Measuremen

DNS Name SuperRobot .
Automation

Vendor Micro-Star International Co., Ltd. Explorer

Model MS-7B48 Measurement &

d Automation

Serial Number Default string Explorer (MAX)
provides access
Firmware Version 230 to your National
Instruments
Hardware Revision 10 products.
Operating System Microsoft Windows 10 Enterprise What do you
) want to do?
System Start Time 27/06/2020 954 T —_—

- devices and
Description interfaces
System Configuration Web | | ocal Only v Manage my
Access installed

National
Instruments
software
System Resources channels or
tasks for my
Total Physical Memory 24,0GB devices
Create scales
Free Physical Memory 18,8 GB for my virtual
instruments
Total Virtual Memory 285GB
Configure my
Free Virtual Memory 193 GB VI instrument
Primary Disk Capacity 465GB Import/export
Prin Sp 3Gl Vi
Primary Disk Free Space 243 GB configuration
CPU Model Intel(R) Core(TM) i3-8100 CPU @ 3.60GHz e,
4 o7 2170 1% % Note Some
CPU Total Load 5% | 37% | 31% | aax 15, ione on
t 9% % % are device
CPU Interrupt Load 18% | 24% | 12%  18% spediic. For
example,
the IVI
category
= - appears
RIO Service Settings Dby ¥ yoil
have VI
— e installed.
For more e
information
Startup Type Manual ¥ about using MAX,
select avaiable
elp categories
from the Help
menu. If you
PXI System Settings need further
assistance or
want to know
Resource Manager Automatically Selected
Active Resource Manager  National Instruments
Trigger Manager Automatically Selected
Default Trigger Manager National Instruments

5 System Settings B Network Setings

Eikova 4.2 Mépol Tou utroAoyIoTA TToU ARPONKav o1 HETPNOEIG

YTmroAoyifoviag Twv PECO XPOVO KOoBUOTEPNONG TWV HETPAOEWV Kal yia TIg 3
TEPITITWOEIG TOU KePaAaiou 4.1 Trapatnpendnke o611 0 PECOG XPOVOG TTAPAMEVEI
o1a0epdg (BAETTE €ikdva 4.1). MNMapoAo 1Tou dekatTAaciddoupe Ta OeiypaTa/KavaAl Kai
TNV ouxvotnta TTou Ba Ta AdBoupe BAETToupe OTI Oev UTTAPXOUV KABUOTEPNOEIG.
‘Eyivav dokiuég auédvovtag POvo Tnv ouxvoetnTa Kal TTapatnerinke o1 dev Pag
¢prave o owAnvag (buffer) Tou cuoTApaTog O6TAV N CUXVOTNTA ATAV TTAVW atmd 10
QPOPEC PEYOAUTEPN atro Ta Seiyparta TTou Ba Traipvape atmmo TNV CUCKEUR avda KAvAAL.
Av kdvoupe Tnv avamodn oiadikacia dnAadry 10mTAacidooupe Ta Samples n

[35]



eQapuoyn pag TrpocsidoTrolei yia Timeout OI16TI N CuoKeury OTEAVEI TOGO TTIOAAG
Samples pe atrotéAeopa KatTola va xavovTal yiati dev TTpoAapaivel va Ta AapBavel.
evikd 6TTwg Qaivetal kal otnv Eikdéva 4.2 atmmaitouvral eAGXIoTol TTOPOI OTNnV £TTOXN
MOG VIO VO UTTOPECOUNE va dnUIoUPYROOoUNE éva €EUTTVO cUoTNUa OTToU Ba AauBavel
Kal Ba atroBnkeuel TTOAG dedouéva o€ Eva TepUaTikG. MtTopei TTAEov pia eTTiXeipnon
ME MIKPO KOOTOG va dnuioupynoel BIKES TIG EQAPMOYEG 01 0TToieg Ba eival cupPaTég o€
TTOMA A€ITOUPYIKA CUOTAUATA Ol OTToiEG Ba déxovTal BEATILWOEIS XWPIG eTTITTAéOV
KOOTOG.
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4.3.

Zuutrepaouara Kai HEAAOVTIKES ETTEKTAOCEIS

MapatnpAcape 611 1o lloT TTAéov PTTOpPEl Vva PTTEl 0TR (Wr] YA PE EUKOAO Kal
YyPyopo TpOTIo Kal dixwg peydAo k6oToG. H epapuoyr TTou dnuioupyRoaue
MTTOPEl va xpnoigotroin®ei otnv Blounxavia xwpic va xpeidlovral va yivouv
aAayéc oe BaOIkEG DOPEG KOl AEITOUPYIEG MIOG ETTIXEIPNONG. ZUYKEKPIMEVO
MTTOpEl va ekTeAeiTal o€ EeXwPIOTO KOPMATI uiag emixeipnong. Emiong, dev
aTraITeEITal JeEYAAO KOOTOG TTOpWV UTTOpécape va TTédpoupe dedopéva va Ta
oteiloupe péow MQTT Kai va Ta ATTOONKEUOOUPE O€E €va  TEPMUATIKO
XPNOIUOTIOIWVTAG €va PJOVO UTTOAOYIOTA Kal YeVIKA Aiyoug TTOpous. 'Exoupe
dnuioupynoel aoedAeia og dUo pépn , 10 aTnv TOTOTTOINCN YIA va €I0EABOUUE
oTnV £Qapuoyn kai 20 oTnyv moToTtroinon yéow MQTT Ttrou Ba petagepBouv Ta
Oedopéva KaBwg kal apyoTeEpa OTnv ATOBNKeuor Toug o€ pia Bdon
Aedopévwy. 210 pEANOV Ba umropoUce va TPEXOUV TTOAAEG OUOKEUEG
TTAPAAANAQ aTTdé TNV €Qapuoyr TTaipvovTag OciydaTta Kal OTEAVOVTAG Ta O€
Ol10QOPETIKA TEPUATIKA. ETTITTAéOV, Ta OedOéva UTTOPOUMPE VO TA OTEAVOUUE
KPUTTTOypa@nuéva PECW TOU TTPWTOKOAAOU SSL woTe Kal KATTOI0G Kal va
TTapéuBel oto AikTuo va unv ptmopei va avtAnoel Ta dedopéva. TENOG , OTO
KOUMATI TNG ac@dAsiag Ba PTTopoucape va ONUIOUPYACOUUE £QApPoyn HE
TTOANOUG XproTeg OTTOU Ta OToIXEia Ba eival kpuTrToypagnuéva o€ pia Baon
Aedopévwy Kal ol KwdIKoi Toug Ba Afjyouv KdBe €€aunvo OTTwG gival Kal OTIG
Tpdmelec. 2Tnv Teheutaia Eikdva 4.3 BAémmoupe OAeg TIG AciToupyieg va
OouUAeUoUV TTAPAAANAG OTOV UTTOAOYIOTH TTOU £yIvayv ol OoKIYES. To ouoTnua 1O
OOKINACOUE va TPEXEI yia Mo OAOKANPN Hépa Kal Oev TTPOEKUYE KavEVA
TTPORANUA , dev oTaPATNOE TTOTE KOl CUVEXICE v OOUAEUEI DiXWG ATTWAELIEG KAl
OuVéXICe va Ta atroBnkevel pe oTaBepd pubud otnv Baon dedouévwy. Mevika
o€ pia Blounxavikn emmixeipnon TAEov N diaxeipion Kai n Asitoupyia TG 6Ao Kal
TEPIOOOTEPO  €GapTdtal ammd Tnv idla Kol AlyoteEPO  aTTO  €EWTEPIKOUG
TTapdyovieg. Oa Aéyape OTI XAPIG TIG TTPONYOUUEVEG TEXVOAOYIEG Ol OTTOIEG
avaAubnkav o€ TTponyoupeva ke@aAaia authg TNG SITTAWMATIKAG Epyaaiag , dev
XPEIAZoVTal JEYAAEG TTPOOTTABEIEG VIO VA UTTOPECEI PIa BIOUNXAVIKA ETTIXEIPNON
va ouppadioel ME v £TTOXN ™gG.
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Tnv epappoyn YTToPEiTE va TNV KaTeBAceTe atrd:

Eikova 4.3 All in One

https://www.dropbox.com/s/hng615el19bafwpp/IOT MOTT

Setup.zip?dI=0
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https://www.dropbox.com/s/hnq6l5e19bafwpp/IOT_MQTT_Setup.zip?dl=0

Ava@opég

[1] https://en.wikipedia.org/

[2] https://www.ni.com/en-us.html

[3] https://www.microsoft.com/el-gr/

[4] https://visualstudio.microsoft.com/

[5] https://visualstudio.microsoft.com/downloads/

[6] https://www.technical-recipes.com/2011/how-to-create-an-installer-in-microsoft-
visual-studio/

[7] https://mosquitto.org/download/

[8] http://mqtt.org/

[9] https://www.mhi.org/media/members/15373/131111777451441650.pdf

[10]https://www.moxa.com/en/
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KegpdaAaio 5. MapdpTnua

Kwdikag Login Form (givai id10¢ Kal yia TIG SU0 £QapUOYEG)

Public Class LoginForm

' TODO: Insert code to perform custom authentication using

the provided username and password

' (See https://go.microsoft.com/fwlink/?LinkId=

35339) .

' The custom principal can then be attached to the current

thread's principal as follows:

! My.User.CurrentPrincipal = CustomPrincipal

' where CustomPrincipal 1is the IPrincipal implementation

used to perform authentication.

' Subsequently, My.User will return identity information

encapsulated in the CustomPrincipal object

' such as the username, display name, etc.

Private Sub OK Click(ByVal sender As System.Object, ByVal e

As System.EventArgs) Handles OK.Click

If UsernameTextBox.Text = "0" And PasswordTextBox.Text

= "0" Then
Me.Hide ()
Dim frmMainForm As New MainForm
frmMainForm.ShowDialog ()

frmMainForm.Dispose ()

Me.Close()
ElseIf UsernameTextBox.Text =
PasswordTextBox.Text = "" Then
MsgBox ("JUPIANQOOT € Username KoL

MsgBoxStyle.Information, "Mavupo')
Else
MsgBox ("NaBoc oTolLxelo
MsgBoxStyle.Information, "Mivupo')
End If
End Sub

nwn Or

Password!!!",

(Rl
N 4

xenotn!!

Private Sub Cancel Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles Cancel.Click
Me.Close()
End Sub

End Class
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5.1. [lnyaio¢ kwdikag publisher

' Example program:
! TdmsContAcgVoltageSamples IntClk

' Category:
! AT

Description:
! This example demonstrates how to acquire a continuous amount while

! simultaneously streaming that data to a binary file.

' Instructions for running:

! 1. Select the physical channel corresponding to where your signal is
input

! on the DAQ device.

! 2. Enter the minimum and maximum voltage values.Note: For better
accuracy,

try to match the input range to the expected voltage level of the
measured signal.

! 3. Set the rate of the acquisition.Note: The rate should be at least
twice

! as fast as the maximum frequency component of the signal being
acquired.

! Also, in order to avoid Error -50410 (buffer overflow) it is
important

! to make sure the rate and the number of samples to read per
iteration

! are set such that they don't fill the buffer too quickly. If this
error
A\l

to

! read per iteration.

! 4. Set the file to write to.

occurs, try reducing the rate or increasing the number of samples

' Steps:

! 1. Create a new analog input task.

! 2. Create an analog input voltage channel.

! 3. Set up the timing for the acquisition. In this example, we use the
DAQ

! device's internal clock to continuously acquire samples.

! 4. Configure the task to enable TDMS logging.

! 5. Call AnalogMultiChannelReader.BeginReadWaveform to install a
callback

! and begin the asynchronous read operation.

! 6. Inside the callback, call AnalogMultiChannelReader.EndReadWaveforme

to

! retrieve the data from the read operation.

! 7. Call AnalogMultiChannelReader.BeginMemoryOptimizedReadWaveform

! 8. Dispose the Task object to clean-up any resources associated with
the

! task.

! 9. Handle any DagExceptions, if they occur.

! Note: This example sets SynchronizeCallback to true. If
SynchronizeCallback

! is set to false, then you must give special consideration to safely
dispose
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! the task and to update the UI from the callback. If SynchronizeCallback
is

! set to false, the callback executes on the worker thread and not on the
main

! UI thread. You can only update a UI component on the thread on which it
was

! created. Refer to the How to: Safely Dispose Task When Using
Asynchronous

! Callbacks topic in the NI-DAQmx .NET help for more information.

]

' I/0 Connections Overview:

! Make sure your signal input terminals match the physical channel text
box.

! For more information on the input and output terminals for your device,
open

! the NI-DAQmx Help, and refer to the NI-DAQmx Device Terminals and
Device

! Considerations books in the table of contents.

A\l

' Microsoft Windows Vista User Account Control

! Running certain applications on Microsoft Windows Vista requires

! administrator privileges,

! because the application name contains keywords such as setup, update,

! install. To avoid this problem,
! you must add an additional manifest to the application that specifies

! privileges required to run

! the application. Some Measurement Studio NI-DAQmx examples for Visual
Studio

! include these keywords.

! Therefore, all examples for Visual Studio are shipped with an
additional

! manifest file that you must

! embed in the example executable. The manifest file is named

! [ExampleName] .exe.manifest, where [ExampleName]

! is the NI-provided example name. For information on how to embed the
manifest

! file, refer to http://msdn2.microsoft.com/en-
us/library/bb756929.aspx.Note:

! The manifest file is not provided with examples for Visual Studio .NET
2003.

Imports NationalInstruments.DAQmx

Imports uPLibrary.Networking.M2Mgtt

Imports uPLibrary.Networking.M2Mgtt.Messages
Imports System.Text

Imports System.Threading

Imports System.Collections.Generic

Public Class MainForm
Inherits System.Windows.Forms.Form

Private myTask As Task 'Main Task which is Assigned when the Start
Button is Clicked

Private runningTask As Task

Private data As AnalogWaveform(Of Double) ()

Private analogInReader As AnalogMultiChannelReader
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Private analogCallback As AsyncCallback

Private dataColumn As DataColumn ()

Private WithEvents loggingParametersGroupBox As
System.Windows.Forms.GroupBox

Private WithEvents tdmsFilePathTextBox As System.Windows.Forms.TextBox

Private WithEvents TdmsFilePathlLabel As System.Windows.Forms.Label

Private dataTable As DataTable = New DataTable

Dim bindingtable As BindingSource = New BindingSource

Public Shared ChannelsName As New List (Of String)

Public Shared WithEvents TabControl As
Infragistics.Win.UltraWinTabControl.UltraTabControl

Friend WithEvents UltraTabSharedControlsPagel As
Infragistics.Win.UltraWinTabControl.UltraTabSharedControlsPage

Friend WithEvents UltraTabPageControll As

Infragistics.Win.UltraWinTabControl.UltraTabPageControl

Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend
Friend

WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents
WithEvents

GroupBoxMQTTSettings As GroupBox
GroupBox3 As GroupBox
txtPassword As TextBox

GroupBox2 As GroupBox
txtUsername As TextBox

GroupBoxl As GroupBox
ComboEditorMsg As ComboBox
GroupBoxPort As GroupBox

txtPort As TextBox

GroupBox4 As GroupBox

txtTopic As TextBox

GroupBoxIP As GroupBox

txtIP As TextBox

SplitContainerl As SplitContainer

Dim mgttclient As MgttClient = New MgttClient("127.0.0.1")

#Region " Windows Form Designer generated code "

Public Sub New ()
MyBase.New ()
Application.EnableVisualStyles()
'This call is required by the Windows Form Designer.
InitializeComponent ()
stopButton.Enabled = False
analogCallback = New AsyncCallback(AddressOf AnalogInCallback)

acquisitionDataGrid.DataSource = bindingtable

physicalChannelComboBRox.Items.AddRange (DagSystem.Local.GetPhysicalChannels (
PhysicalChannelTypes.AI, PhysicalChannelAccess.External))
If (physicalChannelComboBox.Items.Count > 0) Then
physicalChannelComboBox.SelectedIndex = 0
End If
End Sub

'Form overrides dispose to clean up the component list.
Protected Overloads Overrides Sub Dispose(ByVal disposing As Boolean)
If disposing Then
If Not (components Is Nothing) Then
components.Dispose ()
End If
If Not (myTask Is Nothing) Then
runningTask = Nothing
myTask.Dispose ()
End If
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End If
MyBase.Dispose (disposing)
End Sub

'Required by the Windows Form Designer
Private components As System.ComponentModel.IContainer

'NOTE: The following procedure is required by the Windows Form Designer
'It can be modified using the Windows Form Designer.
'Do not modify it using the code editor.
Friend WithEvents stopButton As System.Windows.Forms.Button
Friend WithEvents startButton As System.Windows.Forms.Button
Friend WithEvents ratelabel As System.Windows.Forms.Label
Friend WithEvents channelParametersGroupBox As
System.Windows.Forms.GroupBox
Friend WithEvents maximumLabel As System.Windows.Forms.Label
Friend WithEvents minimumLabel As System.Windows.Forms.Label
Friend WithEvents physicalChannellabel As System.Windows.Forms.Label
Friend WithEvents sampleslLabel As System.Windows.Forms.Label
Friend WithEvents timingParametersGroupBox As
System.Windows.Forms.GroupBox
Friend WithEvents acquisitionDataGrid As System.Windows.Forms.DataGrid
Friend WithEvents rateNumeric As System.Windows.Forms.NumericUpDown
Friend WithEvents samplesPerChannelNumeric As
System.Windows.Forms.NumericUpDown
Friend WithEvents acquisitionResultGroupBox As
System.Windows.Forms.GroupBox
Friend WithEvents minimumValueNumeric As
System.Windows.Forms.NumericUpDown
Friend WithEvents maximumValueNumeric As
System.Windows.Forms.NumericUpDown
Friend WithEvents physicalChannelComboBox As
System.Windows.Forms.ComboBox
<System.Diagnostics.DebuggerStepThrough()> Private Sub
InitializeComponent ()
Dim UltraTabl As Infragistics.Win.UltraWinTabControl.UltraTab = New
Infragistics.Win.UltraWinTabControl.UltraTab ()
Dim resources As System.ComponentModel.ComponentResourceManager =
New System.ComponentModel.ComponentResourceManager (GetType (MainForm))
Me.UltraTabPageControll = New
Infragistics.Win.UltraWinTabControl.UltraTabPageControl ()
Me.GroupBoxMQTTSettings = New System.Windows.Forms.GroupBox ()
Me.GroupBox3 = New System.Windows.Forms.GroupBox ()
Me.txtPassword = New System.Windows.Forms.TextBox ()

Me.GroupBox2 = New System.Windows.Forms.GroupBox ()
Me.txtUsername = New System.Windows.Forms.TextBox ()
Me.GroupBoxl = New System.Windows.Forms.GroupBox ()

Me.ComboEditorMsg = New System.Windows.Forms.ComboBox ()
Me.GroupBoxPort = New System.Windows.Forms.GroupBox ()

Me.txtPort = New System.Windows.Forms.TextBox()

Me.GroupBox4 = New System.Windows.Forms.GroupBox ()

Me.txtTopic = New System.Windows.Forms.TextBox()

Me.GroupBoxIP = New System.Windows.Forms.GroupBox ()

Me.txtIP = New System.Windows.Forms.TextBox()
Me.channelParametersGroupBox = New System.Windows.Forms.GroupBox()
Me.physicalChannelComboBox = New System.Windows.Forms.ComboBox ()
Me.minimumValueNumeric = New System.Windows.Forms.NumericUpDown ()
Me .maximumValueNumeric = New System.Windows.Forms.NumericUpDown ()
Me.maximumLabel = New System.Windows.Forms.Label ()
Me.minimumLabel = New System.Windows.Forms.Label ()
Me.physicalChannellabel = New System.Windows.Forms.Label ()
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Me.stopButton = New System.Windows.Forms.Button ()

Me.acquisitionResultGroupBox = New System.Windows.Forms.GroupBox ()

Me.acquisitionDataGrid = New System.Windows.Forms.DataGrid()
Me.startButton = New System.Windows.Forms.Button ()

Me.loggingParametersGroupBox = New System.Windows.Forms.GroupBox ()

Me.tdmsFilePathTextBox = New System.Windows.Forms.TextBox ()
Me.TdmsFilePathLabel = New System.Windows.Forms.Label ()

Me.timingParametersGroupBox = New System.Windows.Forms.GroupBox ()

Me.samplesPerChannelNumeric = New

System.Windows.Forms.NumericUpDown ()

Me.rateNumeric = New System.Windows.Forms.NumericUpDown ()
Me.rateLabel = New System.Windows.Forms.Label ()
Me.samplesLabel = New System.Windows.Forms.Label ()
TabControl = New

Infragistics.Win.UltraWinTabControl.UltraTabControl ()

Me.UltraTabSharedControlsPagel = New

Infragistics.Win.UltraWinTabControl.UltraTabSharedControlsPage ()

System.

System.

System.

System.

System.

System.

System.

Me.SplitContainerl = New System.Windows.Forms.SplitContainer ()
Me.UltraTabPageControll.SuspendLayout ()
Me.GroupBoxMQTTSettings.SuspendLayout ()
Me.GroupBox3.SuspendLayout ()
Me.GroupBox2.SuspendLayout ()
Me.GroupBoxl.SuspendLayout ()
Me.GroupBoxPort.SuspendLayout ()
Me.GroupBox4 . SuspendLayout ()

Me.GroupBoxIP. SuspendLayout ()
Me.channelParametersGroupBox.SuspendLayout ()
CType (Me.minimumValueNumeric,
ComponentModel.ISupportInitialize) .BeginInit ()
CType (Me.maximumValueNumeric,
ComponentModel.ISupportInitialize) .BeginInit ()
Me.acquisitionResultGroupBox.SuspendLayout ()
CType (Me.acquisitionDataGrid,
ComponentModel.ISupportInitialize) .BeginInit ()
Me.loggingParametersGroupBox.SuspendLayout ()
Me.timingParametersGroupBox.SuspendLayout ()
CType (Me.samplesPerChannelNumeric,
ComponentModel.ISupportInitialize) .BeginInit ()
CType (Me.rateNumeric,
ComponentModel.ISupportInitialize) .BeginInit ()
CType (TabControl,
ComponentModel.ISupportInitialize) .BeginInit ()
TabControl.SuspendLayout ()

CType (Me.SplitContainerl,
ComponentModel.ISupportInitialize) .BeginInit ()
Me.SplitContainerl.Panell.SuspendLayout ()
Me.SplitContainerl.Panel?2.SuspendLayout ()
Me.SplitContainerl.SuspendLayout ()

Me . SuspendLayout ()

'UltraTabPageControll

Al

Me.UltraTabPageControll.Controls.Add(Me.SplitContainerl)
Me.UltraTabPageControll.Location = New System.Drawing.Point (1,
Me.UltraTabPageControll.Name = "UltraTabPageControll"

Me.UltraTabPageControll.Size = New System.Drawing.Size (1000, 684)

'GroupBoxMQTTSettings

Me.GroupBoxMQTTSettings.Controls.Add (Me.GroupBox3)
Me.GroupBoxMQTTSettings.Controls.Add (Me.GroupBox2)
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Me.
Me.
Me.
Me.
Me.
Me.

Me

Me

Me.

GroupBoxMQTTSettings.Controls.Add (Me
GroupBoxMQTTSettings.Controls.Add (Me
GroupBoxMQTTSettings.Controls.Add (Me
GroupBoxMQTTSettings.Controls.Add (Me

GroupBoxMQTTSettings.Location = New System.Drawing.Point (566,
Name = "GroupBoxMQTTSettings"
.GroupBoxMQTTSettings.Size = New System.Drawing.Size (411,
Me.

GroupBoxMQTTSettings.

GroupBoxMQTTSettings.TabIndex = 8

.GroupBoxMQTTSettings.TabStop =
GroupBoxMQTTSettings.

'GroupBox3

Me.
Me.
Me.
Me.
Me.
Me.
Me.

False

.GroupBox1)

.GroupBoxPort)

.GroupBox4)
.GroupBoxIP)

Text = "MQTT Settings"

GroupBox3.Controls.Add (Me.txtPassword)
GroupBox3.Location = New System.Drawing.Point (6, 284)
GroupBox3.Name = "GroupBox3"

GroupBox3.Size = New System.Drawing.Size (400,

GroupBox3.TabIndex = 4
GroupBox3.TabStop = False

GroupBox3.Text =

'txtPassword

Me.
Me.
Me.
Me.
Me.
Me.

txtPassword.
txtPassword.
txtPassword.
txtPassword.
txtPassword.
txtPassword.

'GroupBox2

Me.
Me.
Me.
Me.
Me.
Me.
Me.

"Password"

Dock =

Location = New System.Drawing.Point (3,

Name = "txtPassword"

53)

System.Windows.Forms.DockStyle.Fill

26)

8)

PasswordChar = Global.Microsoft.VisualBasic.ChrW(42)
Size = New System.Drawing.Size (394,

TabIndex = 0

GroupBox2.Controls.Add(Me.txtUsername)
GroupBox?2.Location = New System.Drawing.Point (9, 222)
GroupBox2.Name = "GroupBox2"

GroupBox2.Size = New System.Drawing.Size (400,

GroupBox2.TabIndex = 3
GroupBox2.TabStop = False

GroupBox2.Text =

'txtUsername

Me.
Me.
Me.
Me.
Me.

txtUsername.
txtUsername.
txtUsername.
txtUsername.
txtUsername.

'GroupBoxl

Me

Me.
Me.
Me.
Me.

"Username"

Dock =

Location = New System.Drawing.Point (3,

Name = "txtUsername"

Size = New System.Drawing.Size (394,

TabIndex = 0

"GroupBox1"

GroupBoxl.TabIndex = 2

Me.GroupBoxl.TabStop = False
Me.GroupBoxl.Text = "Mgtt Message'
|l

'ComboEditorMsg

Me.ComboEditorMsg.Dock =

[46]

.GroupBox1.Controls.Add (Me.ComboEditorMsqg)
GroupBoxl.Location = New System.Drawing.Point (9,
GroupBoxl.Name =
GroupBox1.Size = New System.Drawing.Size (400,

30)

55)

System.Windows.Forms.DockStyle.Fill

26)

30)

156)

62)

System.Windows.Forms.DockStyle.Fill



Me.ComboEditorMsg.Items.AddRange (New Object ()

{"QOSiLEVELiATiMOSTioNCE", "QOS LEVEL AT LEAST ONCE",

"QOS LEVEL EXACTLY ONCE", "QOS LEVEL GRANTED FAILURE"})
Me.ComboEditorMsg.Location = New System.Drawing.Point (3, 26)
Me.ComboEditorMsg.Name = "ComboEditorMsg"

Me.ComboEditorMsg.Size = New System.Drawing.Size (394, 34)
Me.ComboEditorMsg.TabIndex = 2
Me.ComboEditorMsg.Text = "QOS LEVEL AT MOST ONCE"

'GroupBoxPort

]

Me.GroupBoxPort.Controls.Add (Me.txtPort)
Me.GroupBoxPort.Location = New System.Drawing.Point (283, 31)
Me.GroupBoxPort.Name = "GroupBoxPort"

Me.GroupBoxPort.Size = New System.Drawing.Size (123, 60)
Me.GroupBoxPort.TabIndex = 1

Me.GroupBoxPort.TabStop = False

Me.GroupBoxPort.Text = "Port"

'txtPort

]

Me.txtPort.Dock = System.Windows.Forms.DockStyle.Fill
Me.txtPort.Location = New System.Drawing.Point (3, 26)
Me.txtPort.Name = "txtPort"

Me.txtPort.Size = New System.Drawing.Size (117, 30)
Me.txtPort.TabIndex = 2

Me.txtPort.Text = "0O"

'GroupBox4

]

Me.GroupBox4.Controls.Add (Me.txtTopic)
Me.GroupBox4.Location = New System.Drawing.Point (6, 97)
Me.GroupBox4.Name = "GroupBox4"

Me.GroupBox4.Size = New System.Drawing.Size (403, 63)
Me.GroupBox4.TabIndex = 1

Me.GroupBox4.TabStop = False

Me.GroupBox4.Text = "Topic"

'txtTopic

]

Me.txtTopic.Dock = System.Windows.Forms.DockStyle.Fill
Me.txtTopic.Location = New System.Drawing.Point (3, 26)
Me.txtTopic.Name = "txtTopic"

Me.txtTopic.Size = New System.Drawing.Size (397, 30)
Me.txtTopic.TabIndex = 1

Me.txtTopic.Text = "MachineData/"

'GroupBoxIP

A\l

Me.GroupBoxIP.Controls.Add (Me.txtIP)
Me.GroupBoxIP.Location = New System.Drawing.Point (6, 31)
Me.GroupBoxIP.Name = "GroupBoxIP"

Me.GroupBoxIP.Size = New System.Drawing.Size (274, 60)
Me.GroupBoxIP.TabIndex = 0

Me.GroupBoxIP.TabStop = False

Me.GroupBoxIP.Text = "IP"

'txtIP

Me.txtIP.Dock = System.Windows.Forms.DockStyle.Fill
Me.txtIP.Location = New System.Drawing.Point (3, 26)
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Me.txtIP.Name = "txtIP"

Me.txtIP.Size = New System.Drawing.Size (268, 30)
Me.txtIP.TabIndex = 0

Me.txtIP.Text = "127.0.0.1"

'channelParametersGroupBox
]

Me.channelParametersGroupBox.Controls.Add (Me.physicalChannelComboBox)
Me.channelParametersGroupBox.Controls.Add (Me.minimumValueNumeric)
Me.channelParametersGroupBox.Controls.Add (Me.maximumValueNumeric)
Me.channelParametersGroupBox.Controls.Add (Me.maximumLabel)
Me.channelParametersGroupBox.Controls.Add (Me.minimumLabel)
Me.channelParametersGroupBox.Controls.Add (Me.physicalChannellLabel)
Me.channelParametersGroupBox.FlatStyle =

System.Windows.Forms.FlatStyle.System
Me.channelParametersGroupBox.Location = New System.Drawing.Point (3,

3)

Me.channelParametersGroupBox.Name = "channelParametersGroupBox"

Me.channelParametersGroupBox.Size = New System.Drawing.Size (409,
144)

Me.channelParametersGroupBox.TabIndex = 2

Me.channelParametersGroupBox.TabStop = False

Me.channelParametersGroupBox.Text = "Channel Parameters"

]

'physicalChannelComboBox

]

Me.physicalChannelComboBox.Location = New System.Drawing.Point (239,
38)

Me.physicalChannelComboBox.Name = "physicalChannelComboBox"

Me.physicalChannelComboBox.Size = New System.Drawing.Size (154, 34)

Me.physicalChannelComboBox.TabIndex = 1

Me.physicalChannelComboBox.Text = "Devl/aiO"

A\l

'minimumValueNumeric

]

Me.minimumValueNumeric.DecimalPlaces = 2

Me.minimumValueNumeric.Location = New System.Drawing.Point (239, 75)

Me.minimumValueNumeric.Maximum = New Decimal (New Integer() {10, O,
0, 0})

Me.minimumValueNumeric.Minimum = New Decimal (New Integer() {10, O,
0, -2147483648})

Me.minimumValueNumeric.Name = "minimumValueNumeric"

Me.minimumValueNumeric.Size = New System.Drawing.Size (154, 30)

Me.minimumValueNumeric.TabIndex = 3

Me.minimumValueNumeric.Value = New Decimal (New Integer() {100, O,
0, -2147418112})

'maximumValueNumeric
]

Me.maximumValueNumeric.DecimalPlaces = 2

Me .maximumValueNumeric.Location = New System.Drawing.Point (239,
110)

Me .maximumValueNumeric.Maximum = New Decimal (New Integer() {10, O,
0, 0})

Me.maximumValueNumeric.Minimum = New Decimal (New Integer() {10, O,
0, -2147483648})

Me.maximumValueNumeric.Name = "maximumValueNumeric"

Me .maximumValueNumeric.Size = New System.Drawing.Size (154, 30)

Me.maximumValueNumeric.TabIndex = 5
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Me .maximumValueNumeric.Value
0, 65536})

New Decimal (New Integer() {100, O,

'maximumLabel

]

Me.maximumLabel .FlatStyle = System.Windows.Forms.FlatStyle.System
Me .maximumLabel .Location = New System.Drawing.Point (26, 112)
Me.maximumLabel .Name = "maximumLabel"

Me.maximumLabel.Size = New System.Drawing.Size (179, 23)

Me .maximumLabel.TabIndex = 4

Me.maximumLabel.Text = "Maximum Value (V) :"

]

'minimumLabel

]

Me.minimumLabel.FlatStyle = System.Windows.Forms.FlatStyle.System
Me.minimumLabel.Location = New System.Drawing.Point (26, 77)
Me.minimumLabel .Name = "minimumLabel™

Me.minimumLabel.Size = New System.Drawing.Size (166, 23)

Me .minimumLabel.TabIndex = 2

Me.minimumLabel.Text = "Minimum Value (V) :"

]

'physicalChannelLabel

Me.physicalChannellabel.FlatStyle

System.Windows.Forms.FlatStyle.System
Me.physicalChannellLabel.Locatio
Me.physicalChannellLabel.Name =
Me.physicalChannelLabel.Size
Me.physicalChannelLabel.TabInde
Me.physicalChannellabel.Text

'stopButton

1
Me.
Me.
Me.
Me.
Me.
Me.

stopButton.FlatStyle
stopButton.Location
stopButton.Name = "stopButto
stopButton.Size
stopButton.TabIndex 1

stopButton.Text = "Stop"

'acquisitionResultGroupBox
]

Me.acquisitionResultGroupBox.

New System.Drawing.Size (145,

n = New System.Drawing.Point (26, 38)
"physicalChannellLabel"
New System.Drawing.Size (153, 23)

X 0
"Physical Channel:"

System.Windows.Forms.FlatStyle.System
New System.Drawing.Point (416,

190)
n"

160)

Controls.Add(Me.acquisitionDataGrid)

Me.acquisitionResultGroupBox.Dock =
System.Windows.Forms.DockStyle.Fill

Me.acquisitionResultGroupBox.Location = New System.Drawing.Point (0,
0)

Me.acquisitionResultGroupBox.Name = "acquisitionResultGroupBox"

Me.acquisitionResultGroupBox.Size = New System.Drawing.Size (1000,
319)

Me.acquisitionResultGroupBox.TabIndex = 4

Me.acquisitionResultGroupBox.TabStop = False

Me.acquisitionResultGroupBox.Text = "Acquisition Results"

'acquisitionDataGrid

Me.acquisitionDataGrid.DataMember = ""

Me.acquisitionDataGrid.Dock
Me.acquisitionDataGrid.HeaderFo
System.Drawing.SystemColors.ControlText

Me.acquisitionDataGrid.Location

System.Windows.Forms.DockStyle.Fill

reColor

New System.Drawing.Point (3, 26)
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255)

95)

Me.
Me.

acquisitionDataGrid.Name = "acquisitionDataGrid"
acquisitionDataGrid.ParentRowsVisible = False

Me.acquisitionDataGrid.PreferredColumnWidth = 200
Me.acquisitionDataGrid.ReadOnly = True
Me.acquisitionDataGrid.Size = New System.Drawing.Size (994, 290)
Me.acquisitionDataGrid.TabIndex = 5
Me.acquisitionDataGrid.TabStop = False

A\l

'startButton

]

Me.startButton.FlatStyle = System.Windows.Forms.FlatStyle.System

Me.
Me.
Me.
Me.
Me.

startButton.Location = New System.Drawing.Point (416, 10)
startButton.Name = "startButton"

startButton.Size = New System.Drawing.Size (145, 160)
startButton.TabIndex = 0

startButton.Text = "Start"

'loggingParametersGroupBox

Me.
Me.
Me.

Me.
Me.

Me.
Me.
Me.

loggingParametersGroupBox.Controls.Add (Me.tdmsFilePathTextBox)
loggingParametersGroupBox.Controls.Add (Me.TdmsFilePathLabel)
loggingParametersGroupBox.Location = New System.Drawing.Point (2,

loggingParametersGroupBox.Name "loggingParametersGroupBox"
loggingParametersGroupBox.Size = New System.Drawing.Size (404,

loggingParametersGroupBox.TabIndex = 6
loggingParametersGroupBox.TabStop = False
loggingParametersGroupBox.Text = "Logging Parameters"

'tdmsFilePathTextBox

Me.
Me.
Me.
Me.

tdmsFilePathTextBox.Location = New System.Drawing.Point (26, 60)
tdmsFilePathTextBox.Name = "tdmsFilePathTextBox"
tdmsFilePathTextBox.Size = New System.Drawing.Size (367, 30)
tdmsFilePathTextBox.TabIndex = 1

'TdmsFilePathLabel

Me

.TdmsFilePathLabel.AutoSize = True
Me.
Me.
Me.
Me.
Me.

TdmsFilePathLabel.Location = New System.Drawing.Point (26, 37)
TdmsFilePathLabel.Name = "TdmsFilePathLabel"
TdmsFilePathLabel.Size = New System.Drawing.Size (168, 26)
TdmsFilePathLabel.TabIndex = 0

TdmsFilePathLabel.Text = "TDMS File Path:"

'timingParametersGroupBox

Me.timingParametersGroupBox.Controls.Add (Me.samplesPerChannelNumeric)

Me.
Me.
Me.
Me.

timingParametersGroupBox.Controls.Add (Me.rateNumeric)
timingParametersGroupBox.Controls.Add (Me.ratelLabel)
timingParametersGroupBox.Controls.Add (Me.samplesLabel)
timingParametersGroupBox.FlatStyle =

System.Windows.Forms.FlatStyle.System

153)

Me.

Me.

Me

Me

timingParametersGroupBox.Location = New System.Drawing.Point (3,

timingParametersGroupBox.Name = "timingParametersGroupBox"

.timingParametersGroupBox.Size = New System.Drawing.Size (409, 96)
Me.

timingParametersGroupBox.TabIndex = 3

.timingParametersGroupBox.TabStop = False
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Me.timingParametersGroupBox.Text = "Timing Parameters'

]

'samplesPerChannelNumeric

A\l

Me.samplesPerChannelNumeric.Location = New
System.Drawing.Point (239, 27)

Me.samplesPerChannelNumeric.Maximum = New Decimal (New Integer ()
{100000, 0, 0, 0})

Me.samplesPerChannelNumeric.Name = "samplesPerChannelNumeric"

Me.samplesPerChannelNumeric.Size = New System.Drawing.Size (154, 30)

Me.samplesPerChannelNumeric.TabIndex = 1

Me.samplesPerChannelNumeric.Value = New Decimal (New Integer ()
{1000, 0, 0, 0})

A\l

'rateNumeric

]

Me.rateNumeric.DecimalPlaces = 2

Me.rateNumeric.Location = New System.Drawing.Point (239, 62)

Me.rateNumeric.Maximum = New Decimal (New Integer() {100000, O, O,
o}

Me.rateNumeric.Name = "rateNumeric"

Me.rateNumeric.Size = New System.Drawing.Size (154, 30)

Me.rateNumeric.TabIndex = 3

Me.rateNumeric.Value = New Decimal (New Integer() {10000, 0, 0, 0})

]

'ratelabel

]

Me.ratelLabel.FlatStyle = System.Windows.Forms.FlatStyle.System

Me.rateLabel.Location = New System.Drawing.Point (26, 64)

Me.ratelabel .Name = "ratelLabel"

Me.ratelLabel.Size = New System.Drawing.Size (189, 23)

Me.rateLabel.TabIndex = 2

Me.ratelLabel.Text = "Rate (Hz):"

A\l

'samplesLabel

]

Me.samplesLabel.FlatStyle = System.Windows.Forms.FlatStyle.System

Me.sampleslLabel.Location = New System.Drawing.Point (15, 29)

Me.samplesLabel.Name = "samplesLabel"

Me.samplesLabel.Size = New System.Drawing.Size (200, 21)

Me.samplesLabel.TabIndex = 0

Me.samplesLabel.Text = "Samples/Channel:"

A\l

'TabControl

Al

TabControl.Controls.Add(Me.UltraTabSharedControlsPagel)

TabControl.Controls.Add(Me.UltraTabPageControll)

TabControl.Dock = System.Windows.Forms.DockStyle.Fill

TabControl.Location = New System.Drawing.Point (0, O0)

TabControl.Name = "TabControl"

TabControl.SharedControlsPage = Me.UltraTabSharedControlsPagel

TabControl.Size = New System.Drawing.Size (1002, 712)

TabControl.Style =

Infragistics.Win.UltraWinTabControl.UltraTabControlStyle.0Office2007Ribbon

TabControl.TabIndex
UltraTabl.TabPage
UltraTabl.Text =

=8
Me.UltraTabPageControll
"Device 0"

TabControl.Tabs.AddRange (New
Infragistics.Win.UltraWinTabControl.UltraTab () {UltraTabl})

'UltraTabSharedControlsPagel
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Me.UltraTabSharedControlsPagel.Location = New

System.Drawing.Point (-10000, -10000)
Me.UltraTabSharedControlsPagel.Name "UltraTabSharedControlsPagel"
Me.UltraTabSharedControlsPagel.Size = New System.Drawing.Size (1000,

684)

'SplitContainerl

!

Me.SplitContainerl.Dock = System.Windows.Forms.DockStyle.Fill

Me.SplitContainerl.Location = New System.Drawing.Point (0, 0)

Me.SplitContainerl.Name = "SplitContainerl"”

Me.SplitContainerl.Orientation =
System.Windows.Forms.Orientation.Horizontal

'SplitContainerl.Panell

Me.SplitContainerl.Panell.Controls.Add(Me.channelParametersGroupBox)
Me.SplitContainerl.Panell.Controls.Add(Me.GroupBoxMQTTSettings)
Me.SplitContainerl.Panell.Controls.Add(Me.timingParametersGroupBox)

Me.SplitContainerl.Panell.Controls.Add(Me.loggingParametersGroupBox)
Me.SplitContainerl.Panell.Controls.Add(Me.stopButton)
Me.SplitContainerl.Panell.Controls.Add(Me.startButton)

]

'SplitContainerl.Panel?2

Me.SplitContainerl.Panel2.Controls.Add(Me.acquisitionResultGroupBox)
Me.SplitContainerl.Size = New System.Drawing.Size (1000, 684)
Me.SplitContainerl.SplitterDistance = 355
Me.SplitContainerl.SplitterWidth = 10
Me.SplitContainerl.TabIndex = 9

'MainForm
]

Me.AutoScaleBaseSize = New System.Drawing.Size(1ll, 23)
Me.ClientSize = New System.Drawing.Size (1002, 712)
Me.Controls.Add(TabControl)

Me.Font = New System.Drawing.Font("Sitka Small", 9.0,
System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point,
CType (161, Byte))

Me.Icon = CType(resources.GetObject("Sthis.Icon"),
System.Drawing.Icon)

Me.MaximizeBox = False

Me.MinimizeBox = False

Me.MinimumSize = New System.Drawing.Size (1024, 768)
Me.Name = "MainForm"

Me.StartPosition =
System.Windows.Forms.FormStartPosition.CenterScreen
Me.Text = "Tdms Continuous Acquisition of Voltage Samples -
Internal Clock"
Me.UltraTabPageControll.ResumeLayout (False)
Me.GroupBoxMQTTSettings.Resumelayout (False)
Me.GroupBox3.ResumelLayout (False)
Me.GroupBox3.PerformLayout ()
Me.GroupBox2.ResumeLayout (False)
Me.GroupBox2.PerformLayout ()
Me.GroupBox1.ResumeLayout (False)
Me.GroupBoxPort.ResumelLayout (False)
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Me.GroupBoxPort.PerformLayout ()
Me .GroupBox4.ResumeLayout (False)
Me.GroupBox4.PerformLayout ()
Me.GroupBoxIP.ResumelLayout (False)
Me .GroupBoxIP.PerformLayout ()
Me.channelParametersGroupBox.ResumeLayout (False)
CType (Me.minimumValueNumeric,
System.ComponentModel.ISupportInitialize) .EndInit ()
CType (Me.maximumValueNumeric,
System.ComponentModel.ISupportInitialize) .EndInit ()
Me.acquisitionResultGroupBox.ResumeLayout (False)
CType (Me.acquisitionDataGrid,
System.ComponentModel.ISupportInitialize) .EndInit ()
Me.loggingParametersGroupBox.ResumelLayout (False)
Me.loggingParametersGroupBox.PerformLayout ()
Me.timingParametersGroupBox.Resumelayout (False)
CType (Me.samplesPerChannelNumeric,
System.ComponentModel.ISupportInitialize) .EndInit ()
CType (Me.rateNumeric,
System.ComponentModel.ISupportInitialize) .EndInit ()
CType (TabControl,
System.ComponentModel.ISupportInitialize) .EndInit ()
TabControl.ResumelLayout (False)
Me.SplitContainerl.Panell.ResumelLayout (False)
Me.SplitContainerl.Panel2.Resumelayout (False)
CType (Me.SplitContainerl,
System.ComponentModel.ISupportInitialize) .EndInit ()
Me.SplitContainerl.ResumelLayout (False)
Me .ResumelLayout (False)

End Sub

#End Region
Dim channel As String
Dim minimumchannel As Double
Dim maximumchannel As Double
Dim ratechannel As Double
Dim TDMSchannel As String
Dim samplesperchannel As Double

Private Sub startButton Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles startButton.Click
stopButton.Enabled = True
startButton.Enabled = False
TabControl.SelectedTab.Appearance.BackColor = Color.LightSkyBlue

Try
'Create Mgtt Broker Client
If txtIP.Text = "" Then
MsgBox ("Fill Ip", MsgBoxStyle.Information, "MAvupo'™)
Exit Sub
End If
Dim port As Integer = IIf(txtPort.Text = "", 0, txtPort.Text)

If port > 0 Then
mgttclient = New MgttClient (txtIP.Text, port, False,
Nothing, Nothing, MgttSslProtocols.None)
Else
mgttclient = New MgttClient (txtIP.Text)
End If
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Dim clientid As String = Guid.NewGuid() .ToString
If txtUsername.Text <> "" And txtPassword.Text <> "" Then
mgttclient.Connect(clientid, txtUsername.Text,
txtPassword.Text)

Else
mgttclient.Connect (clientid)

End If

If txtTopic.Text <> "" Then
Me.Text += "Start Publishing - Topic: " + txtTopic.Text
If ComboEditorMsg.Text = "QOS LEVEL AT MOST ONCE" Then

mgttclient.Subscribe (New String() {txtTopic.Text}, New
Byte() {MgttMsgBase.QOS LEVEL AT MOST ONCE})
ElseIf ComboEditorMsg.Text = "QO0S LEVEL AT LEAST ONCE" Then
mgttclient.Subscribe (New String() {txtTopic.Text}, New
Byte() {MgttMsgBase.QOS LEVEL AT LEAST ONCE})
ElseIf ComboEditorMsg.Text = "QOS LEVEL EXACTLY ONCE" Then
mgttclient.Subscribe (New String() {txtTopic.Text}, New
Byte () {MgttMsgBase.QOS LEVEL EXACTLY ONCE})
ElseIf ComboEditorMsg.Text = "QOSiLEVELiGRANTEDiFAILURE"
Then
mgttclient.Subscribe (New String() {txtTopic.Text}, New
Byte() {MgttMsgBase.QOS LEVEL GRANTED FAILURE})
Else
mgttclient.Subscribe (New String() {txtTopic.Text}, New
Byte () {MgttMsgBase.QOS LEVEL AT LEAST ONCE})

End If
Else
MsgBox ("Ilpocoyxn!!! Aev undpyetr Topic.",
MsgBoxStyle.Information, "MAvupo')
End If

Catch ex As Exception
MsgBox (ex.Source + " Message : " + ex.Message)
End Try

channel = physicalChannelComboBox.Text
minimumchannel = minimumValueNumeric.Value
maximumchannel = maximumValueNumeric.Value
ratechannel = rateNumeric.Value

TDMSchannel = tdmsFilePathTextBox.Text
samplesperchannel = samplesPerChannelNumeric.Value

Dim separatorIndex As Integer = channel.IndexOf ("/")
Dim channelname As String = channel.Substring(0, separatorIndex)

If ChannelsName.Contains (channelname) Then
If mgttclient.IsConnected Then
mgttclient.Disconnect ()
End If
stopButton.Enabled = False
startButton.Enabled = True
TabControl.SelectedTab.Appearance.BackColor = Color.Snow

MsgBox ("lIpocoxn!!! H cucoxeurny " 4+ channelname + "
xpnotpomotelital...", MsgBoxStyle.Information, "MAvupo™)
Exit Sub
End If

ChannelsName.Add (channelname)

Dim threadl As Thread = New Thread(AddressOf subthread)
threadl.Start ()
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End Sub

Sub subthread()
If runningTask Is Nothing Then
Try
' Create a new task
myTask = New Task()
' Create a virtual channel
myTask.AIChannels.CreateVoltageChannel (channel, ""
CType (-1, AITerminalConfiguration),
Convert.ToDouble (minimumchannel),

Convert.ToDouble (maximumchannel) , AIVoltageUnits.Volts)

4

myTask.Timing.ConfigureSampleClock("",
Convert.ToDouble (ratechannel),
SampleClockActiveEdge.Rising,
SampleQuantityMode.ContinuousSamples, 1000)
' Configure TDMS Logging
If TDMSchannel.Trim() .Length > 0 Then
myTask.ConfigurelLogging (TDMSchannel,
TdmsLoggingOperation.CreateOrReplace, LoggingMode.LogAndRead, "Group Name')
End If

' Verify the Task
myTask.Control (TaskAction.Verify)

runningTask = myTask

analogInReader = New
AnalogMultiChannelReader (myTask.Stream)

analogCallback = New AsyncCallback(AddressOf
AnalogInCallback)

' Prepare the table for Data
InitializeDataTable (myTask.AIChannels)
' Use SynchronizeCallbacks to specify that the object
marshals callbacks across threads appropriately.
analogInReader.SynchronizeCallbacks = True

analogInReader.BeginReadWaveform(Convert.ToInt32 (samplesperchannel),
analogCallback, myTask)

Catch exception As DagException
MessageBox.Show (exception.Message)
runningTask = Nothing
stopButton.Enabled = False
startButton.Enabled = True
myTask.Dispose ()

If mgttclient.IsConnected Then
mgttclient.Disconnect ()
End If
End Try
End If
End Sub

Private Sub stopButton Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles stopButton.Click
If Not (runningTask Is Nothing) Then
runningTask = Nothing
myTask.Dispose ()
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If mgttclient.IsConnected Then
mgttclient.Disconnect ()

End If

Dim separatorIndex As Integer = channel.IndexOf ("/")

Dim channelname As String = channel.Substring(O0,
separatorIndex)

If ChannelsName.Contains (channelname) Then
ChannelsName.Remove (channelname)
End If
stopButton.Enabled = False
startButton.Enabled = True
TabControl.SelectedTab.Appearance.BackColor = Color.Snow
End If
End Sub

Private Sub AnalogInCallback(ByVal ar As IAsyncResult)
Try
If (Not (runningTask Is Nothing)) AndAlso runningTask Is
ar.AsyncState Then
data = analogInReader.EndReadWaveform(ar)

'Plot your data here
dataToDataTable (data)

analogInReader.BeginMemoryOptimizedReadWaveform(Convert.ToInt32 (samplesPerC
hannelNumeric.Value), analogCallback, myTask, data)

End If

Catch ex As DagException
MessageBox.Show (ex.Message)
runningTask = Nothing
myTask.Dispose ()
stopButton.Enabled = False
startButton.Enabled = True
If mgttclient.IsConnected Then

mgttclient.Disconnect ()

End If

End Try

End Sub

Private Sub dataToDataTable (ByVal sourceArray As AnalogWaveform(Of
Double) ())
' Iterate over channels
Dim currentLineIndex As Integer = 0
For Each waveform As AnalogWaveform(Of Double) In sourceArray
Dim dataCount As Integer = 0
If waveform.Samples.Count < 10 Then
dataCount = waveform.Samples.Count
Else
dataCount = 10
End If
For sample As Integer = 0 To (dataCount - 1)
dataTable.Rows (sample) (currentLineIndex) =
waveform.Samples (sample) .Value
'MsgBox (waveform.Samples (sample) .Value.ToString)
If txtTopic.Text <> "" Then
mgttclient.Publish(txtTopic.Text,
Encoding.Unicode.GetBytes (waveform.Samples (sample) .Value.ToString))
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End If
Next
currentLineIndex += 1
Next
Invoke (Sub ()
bindingtable.DataSource = dataTable
End Sub)
End Sub

Public Sub InitializeDataTable(ByVal channelCollection As
AIChannelCollection)
dataTable.Rows.Clear ()
dataTable.Columns.Clear ()
Invoke (Sub ()
bindingtable.DataSource = Nothing
End Sub)

Dim numOfChannels As Intl6 = channelCollection.Count
dataColumn = New DataColumn (numOfChannels) {}
Dim numOfRows As Intlé = 10

Dim currentChannelIndex As Intl6e = 0

Dim currentDatalIndex As Intle = 0

For currentChannelIndex = 0 To (numOfChannels - 1)
dataColumn (currentChannelIndex) = New DataColumn

dataColumn (currentChannelIndex) .DataType =
System.Type.GetType ("System.Double™)
dataColumn (currentChannelIndex) .ColumnName =
channelCollection(currentChannelIndex) .PhysicalName
Next

dataTable.Columns.AddRange (dataColumn)

For currentDataIndex = 0 To (numOfRows - 1)
Dim rowArr As Object() = New Object (numOfChannels - 1) {}
dataTable.Rows.Add (rowArr)
Next
Invoke (Sub ()
bindingtable.DataSource = dataTable
End Sub)

End Sub

Private Sub MainForm FormClosing(sender As Object, e As
FormClosingEventArgs) Handles MyBase.FormClosing
If Not (runningTask Is Nothing) Then
myTask.Dispose ()
End If
If mgttclient.IsConnected Then
mgttclient.Disconnect ()
End If
End Sub

Private Sub ComboEditorMsg KeyPress(sender As Object, e As
KeyPressEventArgs)
e.Handled = True
End Sub

Private Sub txtPort KeyPress(sender As Object, e As KeyPressEventArgs)
'97 - 122 = Ascii codes for simple letters
'65 - 90 Ascii codes for capital letters
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'48 - 57 = Ascii codes for numbers

If Asc(e.KeyChar) <> 8 Then
If Asc(e.KeyChar) < 48 Or Asc(e.KeyChar) > 57 Then
e.Handled = True
End If
End If
End Sub

Public Shared Sub TabControl DoubleClick(sender As Object, e As
EventArgs) Handles TabControl.DoubleClick
TabControl.Tabs.Add("Device " & TabControl.Tabs.Count.ToString,
"Device " & TabControl.Tabs.Count.ToString)
Dim p As New Panel
Dim s As New ChannelControl

s.Name = "DeviceControl " & (TabControl.Tabs.Count - 1).ToString
s.Dock = DockStyle.Fill

p.Controls.Add(s)

p.AutoScroll = True

p.Name = "Panel " & (TabControl.Tabs.Count - 1).ToString

p

.Dock = DockStyle.Fill
TabControl.Tabs ("Device " & (TabControl.Tabs.Count -
1) .ToString) .TabPage.Controls.Add (p)
End Sub

End Class

5.2.  Tnyaio¢ kwodikag¢ subscriber

Imports System.Text

Imports uPLibrary.Networking.M2Mgtt

Imports uPLibrary.Networking.M2Mgtt.Messages
Imports Infragistics.Win.UltraWinGrid

Public Class MainForm
WithEvents mgttclient As MgttClient = New MgttClient("127.0.0.1")
Dim Mgttmessage As String = ""
Dim datasetl As New DataSet

#Region "M2Mgtt"
Private Sub MainForm Load(sender As Object, e As EventArgs) Handles
MyBase.Load
btnDisconnect.Enabled = False
ComboEditorMsg.SelectedIndex = 1
CreateGrid()
End Sub

Private Sub client receivedMessage (ByVal sender As Object, ByVal e As
MgttMsgPublishEventArgs) Handles mgttclient.MgttMsgPublishReceived
If Me.InvokeRequired Then
Me.BeginInvoke (New EventHandler (Of
MgttMsgPublishEventArgs) (AddressOf client receivedMessage), New Object()
{sender, e})
Return
End If
Mgttmessage += Encoding.Default.GetString(e.Message) + vbCrLf
Dim row As UltraGridRow =
MgttDataGridl.DisplayLayout.Bands (0) .AddNew ()
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row.Cells (0) .Value = Mgttmessage
Mgttmessage = ""

End Sub

Private Sub btnConnect Click(sender As Object, e As EventArgs) Handles
btnConnect.Click

Try
If txtIP.Text = "" Then
MsgBox ("Fill Ip")
Exit Sub
End If

If Not IsDBNull (txtPort.Value) Then
If txtPort.Value > 0 Then

Dim port As Integer = txtPort.Value

mgttclient = New MgttClient (txtIP.Text, port,

Nothing, Nothing, MgttSslProtocols.None)

Byte() {MgttMsgBase.QOS LEVEL AT MOST ONCE})
ElseIf ComboEditorMsg.Value = 1 Then
mgttclient.Subscribe (New String() {txtTopic.
Byte() {MgttMsgBase.QOS LEVEL AT LEAST ONCE})
Elself ComboEditorMsg.Value = 2 Then
mgttclient.Subscribe (New String() {txtTopic.
Byte() {MgttMsgBase.QOS LEVEL EXACTLY ONCE})
ElseIf ComboEditorMsg.Value = 3 Then
mgttclient.Subscribe (New String() {txtTopic.
Byte () {MqttMSgBase.QOSiLEVELiGRANTEDiFAILURE})
Else
mgttclient.Subscribe (New String() {txtTopic.
Byte() {MgttMsgBase.QOS LEVEL AT LEAST ONCE})
End If
Else
MsgBox ("llpocoxn!!! Aev undpyxel Topic.")
End If
btnConnect.Enabled = False
btnDisconnect.Enabled = True
Catch ex As Exception
MsgBox (ex.Source + " Message : " + ex.Message)
End Try
End Sub

Else

mgttclient = New MgttClient (txtIP.Text)

End If
Else

mgttclient = New MgttClient (txtIP.Text)

End If

Dim clientid As String = Guid.NewGuid() .ToString

If txtUsername.Text <> "" And txtPassword.Text <> ""

mgttclient.Connect (clientid, txtUsername.Text,
txtPassword.Text)

Else
mgttclient.Connect (clientid)
End If

If txtTopic.Text <> "" Then

Me.Text = "Start Listening - Subscriber:

If ComboEditorMsg.Value = 0 Then
mgttclient.Subscribe (New String()
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FormClosingEventArgs)

Private Sub btnDisconnect Click(sender As Object, e As EventArgs)
Handles btnDisconnect.Click

mgttclient.Disconnect ()

Me.Text = "
btnDisconnect.Enabled
btnConnect.Enabled

End Sub

Stop Listening"
= False
True

Private Sub Forml FormClosing(sender As Object, e As

Handles MyBase.FormClosing

If mgttclient.IsConnected Then

End Sub

Sub CreateGrid()
'Create a table that will contain three columns.
= New DataTable("Table™)
'Create three columns that will hold sample data.
Dim columnl As DataColumn = New DataColumn("Data'",
GetType (System.String))
'Add the three columns to the table.
table.Columns.AddRange (New DataColumn() {columnl})
datasetl.Tables.Add(table)
MgttDataGridl.DataSource = datasetl

Dim table As DataTable

MgttDataGridl.DisplayLayout.Bands (0) .Columns (0) .CellActivation

Activation.NoEdit

End Sub

#End Region

mgttclient.Disconnect ()
End If

End Class

5.3. Asiyua yerpnoswv
ID | USER_ID VOLTAGE DATA_DATE TOPIC
1 0 -0,302808303 2020-06-27 14:09:31.910 MachineData/1000/
2 0 -0,180708181 2020-06-27 14:09:31.920 MachineData/1000/
3 0 0,058608059 2020-06-27 14:09:31.920 MachineData/1000/
4 0 -0,073260073 2020-06-27 14:09:31.920 MachineData/1000/
5 0 0,214896215 2020-06-27 14:09:31.920 MachineData/1000/
6 0 -0,166056166 2020-06-27 14:09:31.920 MachineData/1000/
7 0 0,161172161 2020-06-27 14:09:31.930 MachineData/1000/
8 0 -0,078144078 2020-06-27 14:09:31.930 MachineData/1000/
9 0 -0,2002442 2020-06-27 14:09:31.930 MachineData/1000/
10 0 -0,161172161 2020-06-27 14:09:31.930 MachineData/1000/
11 0 5,426129426 2020-06-27 14:09:31.990 MachineData/1000/
12 0 5,47008547 2020-06-27 14:09:31.990 MachineData/1000/
13 0 5,851037851 2020-06-27 14:09:31.990 MachineData/1000/
14 0 5,416361416 2020-06-27 14:09:31.990 MachineData/1000/
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15 0 5,992673993 2020-06-27 14:09:31.990 MachineData/1000/
16 0 5,870573871 2020-06-27 14:09:32.000 MachineData/1000/
17 0 5,831501832 2020-06-27 14:09:32.000 MachineData/1000/
18 0 5,831501832 2020-06-27 14:09:32.070 MachineData/1000/
19 0 5,47985348 2020-06-27 14:09:32.090 MachineData/1000/
20 0 5,958485958 2020-06-27 14:09:32.110 MachineData/1000/
21 0 9,26984127 2020-06-27 14:09:32.130 MachineData/1000/
22 0 9,04029304 2020-06-27 14:09:32.150 MachineData/1000/
23 0 9,162393162 2020-06-27 14:09:32.170 MachineData/1000/
24 0 9,045177045 2020-06-27 14:09:32.190 MachineData/1000/
25 0 9,450549451 2020-06-27 14:09:32.200 MachineData/1000/
26 0 9,426129426 2020-06-27 14:09:32.220 MachineData/1000/
27 0 9,015873016 2020-06-27 14:09:32.240 MachineData/1000/
28 0 9,304029304 2020-06-27 14:09:32.260 MachineData/1000/
29 0 9,396825397 2020-06-27 14:09:32.280 MachineData/1000/
30 0 9,015873016 2020-06-27 14:09:32.300 MachineData/1000/
31 0 9,294261294 2020-06-27 14:09:32.310 MachineData/1000/
32 0 9,333333333 2020-06-27 14:09:32.330 MachineData/1000/
33 0 9,206349206 2020-06-27 14:09:32.350 MachineData/1000/
34 0 9,05982906 2020-06-27 14:09:32.370 MachineData/1000/
35 0 9,504273504 2020-06-27 14:09:32.390 MachineData/1000/
36 0 9,020757021 2020-06-27 14:09:32.410 MachineData/1000/
37 0 9,347985348 2020-06-27 14:09:32.430 MachineData/1000/
38 0 9,484737485 2020-06-27 14:09:32.450 MachineData/1000/
39 0 9,440781441 2020-06-27 14:09:32.470 MachineData/1000/
40 0 9,162393162 2020-06-27 14:09:32.490 MachineData/1000/
41 0 5,47008547 2020-06-27 14:09:32.510 MachineData/1000/
42 0 5,543345543 2020-06-27 14:09:32.530 MachineData/1000/
43 0 5,606837607 2020-06-27 14:09:32.550 MachineData/1000/
44 0 5,758241758 2020-06-27 14:09:32.570 MachineData/1000/
45 0 5,499389499 2020-06-27 14:09:32.590 MachineData/1000/
46 0 5,406593407 2020-06-27 14:09:32.610 MachineData/1000/
47 0 5,440781441 2020-06-27 14:09:32.630 MachineData/1000/
48 0 5,797313797 2020-06-27 14:09:32.650 MachineData/1000/
49 0 5,48962149 2020-06-27 14:09:32.670 MachineData/1000/
50 0 5,787545788 2020-06-27 14:09:32.690 MachineData/1000/
51 0 0,053724054 2020-06-27 14:09:32.700 MachineData/1000/
52 0 0,004884005 2020-06-27 14:09:32.720 MachineData/1000/
53 0 0 2020-06-27 14:09:32.740 MachineData/1000/
54 0 0,053724054 2020-06-27 14:09:32.760 MachineData/1000/

IMivoxog 1 (Aroteréopata perpiicemv pe 1000 Samples/Channel pe cvyvétnra(Rate) 10000 hz)

USER_ID

VOLTAGE

DATA_DATE

TOPIC

761

0

-0,302808303

2020-06-27 14:10:40.063

MachineData/100/
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762

-0,180708181

2020-06-27 14:10:40.093

MachineData/100/

763

0,058608059

2020-06-27 14:10:40.113

MachineData/100/

764

-0,073260073

2020-06-27 14:10:40.133

MachineData/100/

765

0,214896215

2020-06-27 14:10:40.153

MachineData/100/

766

-0,166056166

2020-06-27 14:10:40.173

MachineData/100/

767

0,161172161

2020-06-27 14:10:40.193

MachineData/100/

768

-0,078144078

2020-06-27 14:10:40.213

MachineData/100/

769

-0,2002442

2020-06-27 14:10:40.233

MachineData/100/

770

-0,161172161

2020-06-27 14:10:40.253

MachineData/100/

771

0,566544567

2020-06-27 14:10:40.273

MachineData/100/

772

0,659340659

2020-06-27 14:10:40.293

MachineData/100/

773

0,693528694

2020-06-27 14:10:40.313

MachineData/100/

774

0,625152625

2020-06-27 14:10:40.340

MachineData/100/

775

0,747252747

2020-06-27 14:10:40.360

MachineData/100/

776

0,449328449

2020-06-27 14:10:40.380

MachineData/100/

777

0,449328449

2020-06-27 14:10:40.400

MachineData/100/

778

0,625152625

2020-06-27 14:10:40.430

MachineData/100/

779

0,415140415

2020-06-27 14:10:40.450

MachineData/100/

780

0,42002442

2020-06-27 14:10:40.470

MachineData/100/

781

1,240537241

2020-06-27 14:10:40.490

MachineData/100/

782

0,952380952

2020-06-27 14:10:40.520

MachineData/100/

783

1,240537241

2020-06-27 14:10:40.540

MachineData/100/

784

0,986568987

2020-06-27 14:10:40.560

MachineData/100/

785

1,47008547

2020-06-27 14:10:40.580

MachineData/100/

786

1,030525031

2020-06-27 14:10:40.600

MachineData/100/

787

1,509157509

2020-06-27 14:10:40.620

MachineData/100/

788

0,981684982

2020-06-27 14:10:40.640

MachineData/100/

789

1,162393162

2020-06-27 14:10:40.670

MachineData/100/

790

1,206349206

2020-06-27 14:10:40.690

MachineData/100/

791

1,948717949

2020-06-27 14:10:40.710

MachineData/100/

792

1,938949939

2020-06-27 14:10:40.730

MachineData/100/

793

1,919413919

2020-06-27 14:10:40.750

MachineData/100/

794

1,592185592

2020-06-27 14:10:40.770

MachineData/100/

795

1,567765568

2020-06-27 14:10:40.790

MachineData/100/

796

1,821733822

2020-06-27 14:10:40.810

MachineData/100/

797

1,987789988

2020-06-27 14:10:40.840

MachineData/100/

798

1,963369963

2020-06-27 14:10:40.860

MachineData/100/

799

1,787545788

2020-06-27 14:10:40.880

MachineData/100/

800

1,597069597

2020-06-27 14:10:40.900

MachineData/100/

801

2,192918193

2020-06-27 14:10:40.920

MachineData/100/

802

2,446886447

2020-06-27 14:10:40.940

MachineData/100/

803

2,398046398

2020-06-27 14:10:40.960

MachineData/100/

804

2,305250305

2020-06-27 14:10:40.980

MachineData/100/

805

2,339438339

2020-06-27 14:10:41.000

MachineData/100/

806

2,505494505

2020-06-27 14:10:41.020

MachineData/100/

807

O|lO|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

2,735042735

2020-06-27 14:10:41.040

MachineData/100/
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808 0 2,241758242 | 2020-06-27 14:10:41.070 | MachineData/100/
809 0 2,583638584 | 2020-06-27 14:10:41.090 | MachineData/100/
810 0 2,627594628 | 2020-06-27 14:10:41.110 | MachineData/100/
811 0 3,184371184 | 2020-06-27 14:10:41.130 | MachineData/100/
812 0 3,189255189 | 2020-06-27 14:10:41.150 | MachineData/100/
813 0 3,242979243 | 2020-06-27 14:10:41.170 | MachineData/100/
814 0 2,871794872 | 2020-06-27 14:10:41.190 | MachineData/100/
815 0 2,857142857 | 2020-06-27 14:10:41.210 | MachineData/100/
816 0 3,247863248 | 2020-06-27 14:10:41.230 | MachineData/100/
817 0 3,238095238 | 2020-06-27 14:10:41.250 | MachineData/100/
818 0 2,759462759 | 2020-06-27 14:10:41.270 | MachineData/100/
819 0 2,852258852 | 2020-06-27 14:10:41.290 | MachineData/100/
820 0 3,018315018 | 2020-06-27 14:10:41.310 | MachineData/100/
821 0 3,516483516 | 2020-06-27 14:10:41.330 | MachineData/100/
822 0 3,633699634 | 2020-06-27 14:10:41.350 | MachineData/100/
823 0 3,565323565 | 2020-06-27 14:10:41.380 | MachineData/100/
824 0 3,853479853 | 2020-06-27 14:10:41.400 | MachineData/100/
825 0 3,78998779 | 2020-06-27 14:10:41.420 | MachineData/100/
826 0 3,775335775 | 2020-06-27 14:10:41.440 | MachineData/100/
827 0 3,824175824 | 2020-06-27 14:10:41.460 | MachineData/100/
828 0 3,868131868 | 2020-06-27 14:10:41.480 | MachineData/100/
829 0 3,877899878 | 2020-06-27 14:10:41.507 | MachineData/100/
830 0 3,394383394 | 2020-06-27 14:10:41.527 | MachineData/100/
831 0 4,19047619 | 2020-06-27 14:10:41.547 | MachineData/100/
832 0 4,048840049 | 2020-06-27 14:10:41.567 | MachineData/100/
833 0 4,424908425 | 2020-06-27 14:10:41.587 | MachineData/100/
834 0 4,380952381 | 2020-06-27 14:10:41.607 | MachineData/100/
835 0 4,42002442 | 2020-06-27 14:10:41.627 | MachineData/100/
836 0 3,975579976 | 2020-06-27 14:10:41.657 | MachineData/100/
837 0 4,073260073 | 2020-06-27 14:10:41.677 | MachineData/100/
838 0 4,039072039 | 2020-06-27 14:10:41.697 | MachineData/100/
839 0 3,931623932 | 2020-06-27 14:10:41.727 | MachineData/100/
840 0 4,302808303 | 2020-06-27 14:10:41.747 | MachineData/100/
841 0 4,415140415 | 2020-06-27 14:10:41.767 | MachineData/100/
842 0 4,923076923 | 2020-06-27 14:10:41.787 | MachineData/100/
843 0 4,835164835 | 2020-06-27 14:10:41.807 | MachineData/100/
844 0 4,444444444 | 2020-06-27 14:10:41.827 | MachineData/100/
845 0 4,796092796 | 2020-06-27 14:10:41.847 | MachineData/100/
846 0 4,888888889 | 2020-06-27 14:10:41.867 | MachineData/100/
847 0 4,561660562 | 2020-06-27 14:10:41.887 | MachineData/100/
848 0 4,927960928 | 2020-06-27 14:10:41.907 | MachineData/100/
849 0 4,996336996 | 2020-06-27 14:10:41.927 | MachineData/100/
850 0 4,551892552 | 2020-06-27 14:10:41.947 | MachineData/100/
851 0 4,981684982 | 2020-06-27 14:10:41.967 | MachineData/100/
852 0 4,967032967 | 2020-06-27 14:10:41.987 | MachineData/100/
853 0 5,318681319 | 2020-06-27 14:10:42.007 | MachineData/100/
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854 0 5,201465201 | 2020-06-27 14:10:42.027 | MachineData/100/
855 0 5,304029304 | 2020-06-27 14:10:42.047 | MachineData/100/
856 0 5,304029304 | 2020-06-27 14:10:42.067 | MachineData/100/
857 0 5,421245421 | 2020-06-27 14:10:42.087 | MachineData/100/
858 0 5,455433455 | 2020-06-27 14:10:42.107 | MachineData/100/
859 0 5,514041514 | 2020-06-27 14:10:42.127 | MachineData/100/
860 0 5,377289377 | 2020-06-27 14:10:42.147 | MachineData/100/
861 0 5,426129426 | 2020-06-27 14:10:42.177 | MachineData/100/
862 0 5,47008547 | 2020-06-27 14:10:42.197 | MachineData/100/
863 0 5,851037851 | 2020-06-27 14:10:42.217 | MachineData/100/
864 0 5,416361416 | 2020-06-27 14:10:42.237 | MachineData/100/
865 0 5,992673993 | 2020-06-27 14:10:42.257 | MachineData/100/
866 0 5,870573871 | 2020-06-27 14:10:42.287 | MachineData/100/
867 0 5,831501832 | 2020-06-27 14:10:42.307 | MachineData/100/
868 0 5,831501832 | 2020-06-27 14:10:42.327 | MachineData/100/
869 0 5,47985348 | 2020-06-27 14:10:42.357 | MachineData/100/
870 0 5,958485958 | 2020-06-27 14:10:42.377 | MachineData/100/
871 0 6,344322344 | 2020-06-27 14:10:42.397 | MachineData/100/
872 0 6,075702076 | 2020-06-27 14:10:42.417 | MachineData/100/
873 0 5,973137973 | 2020-06-27 14:10:42.437 | MachineData/100/
874 0 6,09035409 | 2020-06-27 14:10:42.457 | MachineData/100/
875 0 6,256410256 | 2020-06-27 14:10:42.487 | MachineData/100/
876 0 6,456654457 | 2020-06-27 14:10:42.507 | MachineData/100/
877 0 6,334554335 | 2020-06-27 14:10:42.527 | MachineData/100/

IMivaxog 2 (Aroteréopato petpiioemv pe 100 Samples/Channel pe ovyvornre(Rate) 1000 hz)

ID | USER_ID VOLTAGE DATA_DATE TOPIC
1912 0 -0,302808303 2020-06-27 14:12:55.810 | MachineData/10/
1913 0 -0,126984127 2020-06-27 14:12:55.843 | MachineData/10/
1914 0 0,170940171 2020-06-27 14:12:55.873 | MachineData/10/
1915 0 0,092796093 2020-06-27 14:12:55.893 | MachineData/10/
1916 0 0,434676435 2020-06-27 14:12:55.913 | MachineData/10/
1917 0 0,107448107 2020-06-27 14:12:55.943 | MachineData/10/
1918 0 0,488400488 2020-06-27 14:12:55.963 | MachineData/10/
1919 0 0,307692308 2020-06-27 14:12:55.983 | MachineData/10/
1920 0 0,239316239 2020-06-27 14:12:56.003 | MachineData/10/
1921 0 0,332112332 2020-06-27 14:12:56.023 | MachineData/10/
1922 0 0,898656899 2020-06-27 14:12:56.043 | MachineData/10/
1923 0 0,43956044 2020-06-27 14:12:56.063 | MachineData/10/
1924 0 0,434676435 2020-06-27 14:12:56.083 | MachineData/10/
1925 0 0,805860806 2020-06-27 14:12:56.103 | MachineData/10/
1926 0 0,908424908 2020-06-27 14:12:56.123 | MachineData/10/
1927 0 0,708180708 2020-06-27 14:12:56.143 | MachineData/10/
1928 0 0,942612943 2020-06-27 14:12:56.163 | MachineData/10/
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1929 0 0,766788767 2020-06-27 14:12:56.183 | MachineData/10/
1930 0 1,26007326 2020-06-27 14:12:56.203 | MachineData/10/
1931 0 1,162393162 2020-06-27 14:12:56.223 | MachineData/10/
1932 0 1,440781441 2020-06-27 14:12:56.243 | MachineData/10/
1933 0 1,548229548 2020-06-27 14:12:56.263 | MachineData/10/
1934 0 1,357753358 2020-06-27 14:12:56.293 | MachineData/10/
1935 0 1,372405372 2020-06-27 14:12:56.313 | MachineData/10/
1936 0 1,67032967 2020-06-27 14:12:56.333 | MachineData/10/
1937 0 1,68009768 2020-06-27 14:12:56.353 | MachineData/10/
1938 0 1,870573871 2020-06-27 14:12:56.383 | MachineData/10/
1939 0 1,6996337 2020-06-27 14:12:56.403 | MachineData/10/
1940 0 1,553113553 2020-06-27 14:12:56.423 | MachineData/10/
1941 0 1,958485958 2020-06-27 14:12:56.443 | MachineData/10/
1942 0 1,738705739 2020-06-27 14:12:56.463 | MachineData/10/
1943 0 1,982905983 2020-06-27 14:12:56.493 | MachineData/10/
1944 0 1,641025641 2020-06-27 14:12:56.523 | MachineData/10/
1945 0 1,860805861 2020-06-27 14:12:56.543 | MachineData/10/
1946 0 2,105006105 2020-06-27 14:12:56.563 | MachineData/10/
1947 0 2,315018315 2020-06-27 14:12:56.583 | MachineData/10/
1948 0 2,163614164 2020-06-27 14:12:56.613 | MachineData/10/
1949 0 2,378510379 2020-06-27 14:12:56.633 | MachineData/10/
1950 0 2,266178266 2020-06-27 14:12:56.653 | MachineData/10/
1951 0 2,495726496 2020-06-27 14:12:56.673 | MachineData/10/
1952 0 2,466422466 2020-06-27 14:12:56.703 | MachineData/10/
1953 0 2,608058608 2020-06-27 14:12:56.733 | MachineData/10/
1954 0 2,568986569 2020-06-27 14:12:56.753 | MachineData/10/
1955 0 2,378510379 2020-06-27 14:12:56.773 | MachineData/10/
1956 0 2,598290598 2020-06-27 14:12:56.803 | MachineData/10/
1957 0 2,715506716 2020-06-27 14:12:56.823 | MachineData/10/
1958 0 2,910866911 2020-06-27 14:12:56.843 | MachineData/10/
1959 0 2,622710623 2020-06-27 14:12:56.873 | MachineData/10/
1960 0 2,871794872 2020-06-27 14:12:56.893 | MachineData/10/
1961 0 3,057387057 2020-06-27 14:12:56.913 | MachineData/10/
1962 0 2,783882784 2020-06-27 14:12:56.933 | MachineData/10/
1963 0 2,837606838 2020-06-27 14:12:56.953 | MachineData/10/
1964 0 3,223443223 2020-06-27 14:12:56.973 | MachineData/10/
1965 0 3,120879121 2020-06-27 14:12:56.993 | MachineData/10/
1966 0 3,506715507 2020-06-27 14:12:57.013 | MachineData/10/
1967 0 3,072039072 2020-06-27 14:12:57.033 | MachineData/10/
1968 0 3,531135531 2020-06-27 14:12:57.053 | MachineData/10/
1969 0 3,213675214 2020-06-27 14:12:57.073 | MachineData/10/
1970 0 3,643467643 2020-06-27 14:12:57.093 | MachineData/10/
1971 0 3,306471306 2020-06-27 14:12:57.123 | MachineData/10/
1972 0 3,706959707 2020-06-27 14:12:57.133 | MachineData/10/
1973 0 3,492063492 2020-06-27 14:12:57.153 | MachineData/10/
1974 0 3,78998779 2020-06-27 14:12:57.183 | MachineData/10/
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|1975| o |  3,868131868 | 2020-06-27 14:12:57.203 | MachineData/10/ |

Mivakag 3 (AmroteAéopara peTpRoeswv pe 10  Samples/Channel e
ouxvornra(Rate) 100 hz)
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