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NEPIAHWH

2TOX0G TNG TTAPOUCAG TITUXIOKAG £pyaciag €ival n avaAuon Twv TINWV BEpUOKPACiag
TTOU aTTOOTEAAEI £€va aoUpuaTo BiKTUO aloOnTiPWY, XPNOILOTTOIWVTAG BUO BIAPOPETIKES
uhotroijoeig. H mmpwTn, agopd oTnv epappoyry Tou aAyopiBuou Shewhart yia KaBe
ATTEOTAAMEVN TIUN, O€ TIPAYHATIKO XPOVO, VW N OEUTEPN APOoPA OTN CUCCWPEUCN TINWV
Kal Tnv egaywyrn Ociyuatog, pEow evOog aAyopiBuou dciypatoAnyiog degauevhG Kal
ETTEITA TNV TPOPOdOTNON Tou peyioTou () péoou 6pou) autol Tou deiyuaTos, we €icodo
oTtov aAyopiBuo Shewhart. TéAog, n ATTOTEAEOUATIKOTNTA TWV OUO UAOTTOINCEWV
OUYKpiveTal JE TN BonBeia TG atrooTaocng Hamming.

OEMATIKH NEPIOXH:Acupuata Aiktua AlcBnTApwY

AEZEIZ KAEIAIA: 11.X. aioBntApec,aAyopiBuoc Shewhart,aviyveuon cuyBavroc,
aAyopiBuoc deiyuatoAnwiag de€apevie, amdéocTaocn Hamming




ABSTRACT

The main aim of this thesis is to analyze the temperature values sent over a wireless
sensor network using two different implementations. The first one implements Shewhart
algorithm processing every value sent in real time, whereas the second one,
accumulates the values and exports a sample using a reservoir algorithm. From that
sample, called reservoir, the max or the average value is extracted and then forwarded
as input in the Shewhart algorithm. Finally, the efficiency of the two outputs is compared
by means of Hamming distance.

SUBJECT AREA: wireless sensor networks

KEYWORDS: sensors, Shewhart algorithm, event detection, reservoir algorithm,
Hamming distance



EYXAPIZTIEZ

H tmmapoloa TITUXIOKN €pyacia €KTTOVRBNKE OTO TTAQICIO TOU TTPOTITUXIOKOU TUANOTOG
MANPOPOPIKAG Kal TNAETTIKOIVWVIWY TNG ZXOANG O¢eTikwyv EmoTtnuwy Tou EBvikoU Kai
KatmrodioTpiakoU [MavemmoTtnuiou ABnvwyv. Oa ABsAa va euxaplotTiow Bepud TOV
emBAETTOVTO avammAnpwTh Kadnynt) K. EuotdBio XatlneuBupiddn, yia Tnv 4pioTtn
ouvepyaoia kal TV KaBodriynory Tou, OUPPBAAAOVTOG VA UAOTTOINBEI ETTITUXWGS N
TTapouoa epyaaia.
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Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

1. SUNSPOT

1.1. MNeprypaen TnG TTAATPOPHAG

H trpooopoiwon uhotroindnke péow TG TAat@opuag SUNSPOT (Sun Small
Programable Object Technology (SPOT)), n otoia gival pia pikpou peyéBoug,
acupuatn, TEIPAUATIKA TTAATQOPHA TTOU AEITOUPYED HE uTTaTapies. Eival
TTpoypauuaTiopévn oxedov €€ oAokAripou o€ Java. Autd divel Tn duvaTdTnTa OE
TTPOYPAUMATIOTEG VA ONUIOUPYOOUV TTPOYPAUUATA TTOU ATTAITOUCQV EEEIOIKEUPEVEG
0e&I6TNTEC TTPOYPAUMATIONOU VIO EVOWNATWHEVA cuoTAPATa. H TTAaT@éppa UAIKOU
TTEPINQUBAVEI PIa OEIPA ATTO EVOWPOTWHEVOUG aloONTAPES KAl TTAPEXEI TN dUVATOTNTA
€UKOANG BIETTAPNAG PE ECWTEPIKEG OUOKEUEG.

Ta SunSPOTs (4 SPOTs) xpnoigotroiouv pia uAotroinon tng Java ME Trou
Aéyetar Squawk kai utrootnpi¢el CLDC 1.1 kar MIDP 1.0. Ta SPOTs dev €xouv Katrolo
AEITOUpyIKO  ouoTnua, oAAd Tpéxouv Tnv Squawk VM armeubeiag tévw oTov
emegepyaotr], kar n VM T1rapéxel TIG PBacikOTEPEG AeiToupyieg €vog  AeIToupyikou
2uoTApaTog. EmTAéov o€ Java gival ypapuévol 6Aol ol drivers Twv CUOKEUWV.

KaBe SunSPOT kit Trepi€xel :

e AUO0 TAApeIG, eAeubBépou PBeAnvekoug (free-range) SunSpots (ue eme€epyaoTn,
padloouxvaTnTa, TTiVAKA AloBNTAPWY Kal JIratapia)

e ‘Evav SunSPOT o1abpdé Pdong (base station) (pe emeepyaoTty Kai
padloouxvoTnTa)

e ‘Eva USB kaAwdio yia tTnv ouvdeon Twv SPOTs/basestation pe tov uttoAoyioTh

e ’'Eva cd pe 6Aa ta epyaleia avdatrTugng AoyiouIKoU TToU atTaiTouvTal TTPOKEINEVOU
va EEKIVAOEI N avaTiTugn epappoywy yia SunSPOT.

®Sun

Ewoéva 1: ‘Eva mArpeg SunSPOT kit

M. Mnepaoiung 11



Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

O o1abuog Baong (base station) ouvdéstal pe Tov uttoAoyiot (PC). H ouvdeon
QUTH MOG ETTITPETTEI VO YPAQPOUUE TTPOYPAPMATA TTOU MTTOPOUV va TPECOUV OTOV
UTTOAOYIOTH] HAG KOl OKOMPN VA XPENOIMOTIOINCOUPE TR padloocuxvoTnTa Tou oTaBuou
Baong (base station) woTe va €mMKOIVWVACOUUE MPE aTTopakpuopéva SunSPOTs. O
OTABPOG BACNG PTTOPEI OKOPO VA XPNOIUOTTOINBEI atTd Ta epyaAsia avaTiTuéng pe oToOxXo
TOV EVTOTTIONO OQAAUATWY TTOU AQOPOUV € EQAPPOYES ATTONAKPUOHEVWY SUnSPOT.

Q¢ €vag oT1aBuog Baong, 6Oa ptropouce va XpnoldoTroindei Kal €va TTAPEG
SunSPOT, pe dedopévo o611 6 Ba PTTOPOUCE Va XPNOIUOTToINOEN O TTivakag aiodnTthpwv
TOU.

MAaT@OPPEG AVATITUENG TTOU UTTOOTNPICOVTAI
To apyxIk6 Aoyiouiké TNG Sun SPOT £xel SOKIUAOTEN ETTITUXWG O€
e Windows XP
Windows7 (kai 32-bit kai 64-bit),
Macintosh OS X 10.4
Linux (€xel eAeyxOei d1e¢odikd o€ Ubuntu 10.10 32-bit kai 64-bit ekdOOEIQ),
Solaris x86.
PowerPC kai
¢ Intel-based uttoAoyIOTEG,
Quoikd ol TTAATEOPUES AVATITUENG EVNEPWVOVTAI KOl AvavewvovTal cuvexela [1] [2].

Ewkéva 2: Mia cuckeur) SUnSPOT

E¢ouoiwtAC A TPOCoUOIWTAC vVia Sun SPOT

H ékdoon 6.0 mrepIAapBaver évav egopoiwTh wg pEpog Tou SPOTWorld. M autov
TOoV €fopolwTh ekTeEAEiTal pia  epapuoyry SunSPOT otov utroloyiot. Me autd
ETMTUYXAVETAI O €EAEYXOG €VOG TIPOYPAPUATOG TIPIV OTTO TNV AVATITUEN OE €va
TTpayuaTikdé SunSPOT, ) otnv TrepimTwaon 1mou  éva TTpaypatikd SunSPOT dev eival
dlaB€aiyo.

M. Mnepaoiung 12



Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

H SPOTWorld emtpémel va ep@aviotei éva €ikovikd SPOT pe €vav Trivaka
eAéyxou, OTTOU MTTOPOUME VO OPICOUME OTTOINBATIOTE aTTO TIG TTBaVEG €10600Ug
aloonNmpwyv (TT.X. €mTEdO QWTOG, BEpUOKPATia, WNPIAKES €100O0UG pin, AVAAOYIKEG
TAOEIG €10000U, TIG TIUEG KAl ETTITAXUVOIOUETPO), AVTIKABIOTWVTAS KAT auTdv ToV TPOTTO
éva QUOIKO TTivaka aiodntripwv (sensorboard), H epapuoyr] Jog UTTOPEl va eAEYEEN TO
xpwua Tw LEDs tTou gp@aviletal otnv €ikdva Tou gikovikou SPOT, otmmwg akpifwg Ba
ouvéBaive av Atav €va Ttpaypatikd SPOT. Kdavovtag KAIK, PE TO TTOVTiIKI OTOUG
OI0KOTITEG, OTO €IKOVIKO SUNSPOT utropouue va aAAGEouue TIG TIWEG Toug. ETTiong Afywn
KAl aTTOOTOAN UTTOPEI va eITEUXOEi HEOow padloouxvoTnTag. ‘Exovrag ekxwproel Tn dIkn
Tou O1EUBuUveoN, KABe eikovikd SPOT, utropei va petadwoel o€ éva | o€ TTOAAG GAAa
eiIkovik@ SunSPOT. 'Eva eikovikd SunSPOT ptropei €miong va aAAnAemdpdoel pEow
padloouxvotnTag pe Trpayuatikd SunSPOTs, otnv mepitrTwon Tou gival d1aB£aiuog
évag KoIvog otaBuoég Baong [2].

1.2. MNeprypaen Tou YAIKou (Hardware)

O1 diaoTdoelg evog Sun SPOT  egival o1 €€AG: uAkog 71 mm, TTAGT0G 42.40 mm Kai
oypog 18mm kai ptmopei va Xwpéoel otnv TTaAdun evog eviAdika. ‘Eva Sun SPOT
aTToTEAEITAI ATTO TA TTAPAKATW OTOIXEIA:

e ‘Evav kUpio emmegepyaoTr|, TpoKeITal yia €va oAOKANpwuéEVo KUkKAwpa 180 MHz
32-bit ARM920T.

e Mvnun 4MB Flash ka1 512K RAM.

e ‘Evav pikpoemeepyaoTy 8-bit Atmel Atmega 88,17T0U xpnoigoTTOIEiTOI CQV
€AEYKTAG 10XUOG.

e Mia eowTepIKA €TTAVOQOPTICOUEVN PTTATAPIA, TTOU QOopPTI(eTal péow Bupag USB,
(3.7V rechargeable, 750 mAh lithium — ion battery). H ytratapia autr, gmropei va
OlOPKEDEl MEXPI KAl 7 WPEG ME evepyd TOV ETTECEPYOOTH KAl TV aoUPUATN
emKoivwvia. Alvartal, o XpOvog auTdg va €TTekTadei av kapia Asitoupyia o€
Aaupavel xwpa, otrdéte Kal To Sun SPOT T1iBeTal o€ kKatdoTaon adpavoTroinong.
¢ ouvexn xprnon Twv LEDS Tou Tivaka aiodBntApwy, n didpkeia TNG PIratapiag
MTTOpPEI va gival HEXPI Kal 3 WPEG.

e AloOnTApeg Oeppokpaoiag kalr Evraong @wriopou, 8 Tpixpwuoug LEDS, 6
avoAoyIkéEG  €l060oug  TTou  OlafBdlovtal  amd  évav  avaAoyiKO-Oe-yneloko
METOTPOTTEQ, €va TPIAGWVIKO ETITAXUPETPO,2 BIOKOTITEG, 5 yevikng xpriong 1/0
pins kal 4 uPnAAg Taong ££6douUG pins.

e ’'Evav mroptrodéktn TI CC2420, (Trahaidétepa ChipCon), ye evowpaTwuévn KEPQiQ,
O OTIoiog xpnolyotrolei 10 TTPpWTOKOANO IEEE 802.15.4 yia tnv aoupuatn
ETTIKOIVWVia AeIToupywvTag oTn ouxvotnta Twv 2.4GHz [3] [4] [5].
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Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

Analog Input ~7
3.0V, 1.8V
Idischarge, Icharge
Vusb, Vext
Vbatt
16.000MHz Chipcon
= cc2420
32.000KHz [ T 2.4GHz
= Transceiver
T | Atmel
ATmega88V SP| |
3.0V LDO t J | ARMO9 |
3 N 18.432MHz- S tatus | | Top
Vstby Power == « USBHost | | Connector
L Indicator T | Atmel e >
Attention Slow Clock AT91RM9200 I'S > < Vext
Button Circuit UGSQFST > >Vstby
| < 3.0V
Linear Tech , 3.0V
3.7V 750mAtl Zéi:rtaio P it
. mAhn
v ' Te | i Charger )
Lithium Ion : Regulator > 1.8V
Rechargeable ‘ I pSRAM <Vstby
Icha;’ge Idiséharge >Vusb Spansion MCP &;-:tan:lbr
Vex S71PL032140 entro < 3.0V
HSE 4M Flash
(]} Protection
usB Circuit 512K pSRAM
Mini-B
Ixnua 1: Aopn mAakétag enegepyaotr SunSPOT
1.3. Meprypaen Tng APXITEKTOVIKAG

Mpokeiuévou va avatrtuxBei AoyiouIko yia Tnv TTAat@opua SunSPOT cival atrapaitnTo
va yVwpIgel KAVEIG TNV aPXITEKTOVIKY TOUG.

1.3.1. ApxitekTovikn atrAou free range SunSPOT.

e ZEKIVWVTOG aTTd TNV KOPU®H, BPIOKETAI N £QAPUOYN TTOU £ypaye O XPAHOTNG Yia
10 SPOT, TToU eTTeKTEIVEI TNV Java ME MIDlet class.

e 270 KATWTEPO £TTITTEDO €ival N Squawk JVM. Agv uttdpxel Aeitoupyikd oUoTnua, N
Squawk TpExel auTOTEAWG.

e Evdidueoa Bpiokovral o1 diagopes BiBAIoBrkes Tou SPOT piag kal n mpéofacn
oTn ouokeur] Tou SPOT Kal o1 BaoIKEG AsIToupyieg €100d0OU/EEODOU TTAPEXOVTAI
amé Tnv SPOTIib. Touto TepihauBdvel mmpoécBacn OTO0 XaunAou EeTITTEOOU
MACradio protocol. H BifAioBrikn multihoplib TTapéxer uwnAdTepou eTTITTEDOU
radio protocols 61TTwg 10 Radiogram kai 1o Radiostream kai Tautoxpova @povTicel
TN OpouoAdynon Oocwv TTaKETWY  Oegv €ival oe Aueon emmaen ye autdo. H
BiIBAI0BRKN transducerlib TTapéxel Eva TpdTTo TTPdORacng Tou UAIKOU OTOV TTivaKa
aioOnmpwv Tou SPOT eDemo OTTw¢ T1.X. TO €mMTAXUVOIONETPO, Ta LEDS, n
WN@IaKK €i0000¢/£€€000GC, o1 DIOKOTITEG, O avaAoyIKEG eicodol KTA [1] [6].
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Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

User MIDlets

transducerlib

multihoplib

SPOTIib

Squawk
Java ME JVM

Ewova 3: Entineda Aoyiopikol evag free-range SunSPOT

1.3.2. Apxitektovikn host — application SunSPOT

Ouoiwg, oTnv Kopu@r UTTApXEl Mia e@apupoyn ypauuévn atrd 10 XprRoTtn host
SPOT, mpokertal yia éva ammAd mpdypaupa o Java SE. Auvatal va ekKTeEAETEI OAEG TIG
AeIToupyieg TTou ekTeAEi €va ouvnBeg Tpdypaupa oe JAVA:
€i0000/€€0d0 o€ apxeio, ameikovion Swing GUI's kTA. AUvartal €1Tiong va OTeiAEl Kal va
AGBel ynvupata péow padioouxvoTtntag pe free-range SPOTSs otav évag otaBudg Baong
basestation eival oe ouvdeon Pe Tov UTTOAOYIOTH. ZTO KATWTEPO ETTITTEDO BpPioKETAI TO
AeIToupylké ouoTtnua Tou host: Linux, Windows, Mac OS X 1 Solaris. ETravw a1é T10
NAeIroupyiké Zuotnua eival n Java SE JVM e OAeg TIc BIBAIoBRkeg Tng Java.
Evliauéowg uttdpxouv oi diagopes PiBAIoBRAkes Twv SPOT. lMNMpdoBacn oTn CUOKEUR
Tou SPOT kai Baoiki €icodog/é¢odog TmapéxeTal amd tnv host ékdoon tng SPOTIib .
Autr) TrepihauBavel TTpdéoacn ato xaunAou emirédou TTpwTdkoAAo MAC radio, TTou eite
xpnoigotroliei ouvdeon USB yia va €xel Tpoéofaon oto padio Tou oTtabuou Bdong eite
xpnolyotrolei ouvdEoelg socket yia va emkoivwvei pe aAAeg host applications. H
BiIBAI0BAKN multihoplib kal edw TTapéxel upnAdTepou emTTédou radio protocols OTTwG TO
Radiogram kal 10 Radiostream kai Ttautoxpovwg @povTiel TR OPOUOAOYNon Twv
TTOKETWYV TToU Oev €ival o dueon €mma@n pe autd. Me 1 BiBAIoBrikn spotclientlib
TTapéxeTal TpooPacn o€ éva TTARBOG EVIOAWYV TTOU PTTOPOUV VO ATTOOTOAOUV O€ éva
eAeuBépou BeAnvekoug (free-range) SPOT. Autd trepiAaufdvel Tnv evioAr "Hello" 1Tou
xpnoiyoTtroigital yia Tnv avakdAuywn SPOTs evidg Tng padioouxvotntag. H BiBAI0BAKN
rxtx XpnoIUOTIOIEITAI YIO OEIPIaKA €i0000/£€000 pHEow TNG usb ouvdeong pe 10 oTOBUO
Baong basestation. To Solarium kalr 6Aeg o1 SPOT SDK ant evioAég ammoteAouv SPOT
host applications [1] [6].
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SPOTIib

Squawk
Java ME JVM

Basestation SPOT
software stack

A

User program

spotclientlib

multihoplib

SPOTIib host

v

rxix library

USB
connection

Java SE TWVM

host OS

SPOT host application
software stack

Ewova 4: Apxttektovikny SunSPOT host - application

1.3.3. ApxitekTovikl SUnSPOT — basestation

O o01aBuog BAoNg, XPNOIYOTIOIWVTAG TN PAdIOCUXVOTNTA TOU, TTAPEXEl Evav
TPOTTO E£TMIKOIVWVIag hHeTagUu Twv host applications pe Ta free-range SPOTS. ZnuelwveTal
OTI n host application Tpéxel aTTOKAEIOTIKA 0TOV host UTTOAOYIOTH Kal dev TPEXEI KOBOAOU
KWOIKAG Tou Xprotn oTto oTaBud Bdong. Ta takéTa atrootéAovral péow USB oTo
basestation, To OTT0i0 OTN CUVEXEIA TA OTEAVEI £§w PEOW TNG PAdIOCUXVOTNTAG TOU.
Ouoiwg, 6tav o oTaBudg Baong déxeTal €va TTAKETO TO TTpowBei oTo host application.
Otav xpnoiyotroigital €va diapoipalduevo basestation dev @opTwveTal 0 KWOIKAG OTO
SPOT, avriBéTwg Tpéxel 0 KWdIKag TnG Basestation class otn BiBAI0BAkn Tou SPOT.
Makéta Ta otroia TTapaAlaupBavovtal ammd GAAeG host applications péow piag ouvdeong
socket TpowBoUvTal ota SPOTs xpnoigotroliwvTtag Tn padloouyxvotnTa Tou basestation

[1] [6].

SPOTIib
USB
Squawk connection
Java ME VM
Basestation SPOT
software stack

User program
multihoplib spotclientlib
SPOT1ib host multihoplib
xtx library SPOT1ib host
JavaSEIJVM [(¢—¥»| JavaSEIVM
socket
host OS o host OS
Shared Basestation SPOT host application
software stack software stack

Ewkova 5: Apxttektovikiy SunSPOT - basestation
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Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv
1.3.4. Apxitektovikn Virtual SunSPOT

Me kd@Be véa dnuioupyia evog véou virtual SPOT oto Solarium, gekivagl pia véa
dladIKaoia TTPOKEINEVOU va TPEEEI TOV KWOIKA TOU TTPOCOUOIWTH o€ pia Squawk VM. O
KWOIKAG TOU TTPOCOMOIWTH] ETTIKOIVWVEI JECW Miag ouvdeong socket pe Tov KWAIKA £vOg
virtual SPOT GUI oTto Solarium. Zav TTapddeiyuya Ptropei va avagepBei o1, 61av n
epappoyn Tou SPOT aAAader Tnv RGB miun tou evog LED, n mAnpogopia auth Trepvael
oTov Kwdika Tou virtual SPOT GUI 1Tou evnuepwvel TRV atrelkévion autou Tou LED pe n
véa RGB TiuyA. Opoiwg, KAIKApWVTOG O XPAOTNG, ME TO TIOVTIKI, évav ATTO TOUG
OlakéTrTeg Tou virtual SPOT, 10 Solarium oTéAvel éva privupa oOTov KWwOIKa Tou
TTPOCOMPOIWTA OTI 0 DIAKOTITNG €XEI KAIKOPIOTE YeEYOvOG TToU YiveTal avTIAnNTITd a1rd TNV
SPOT application.

KaBe virtual SPOT €xel Tn 01k Tou Squawk VM n otroia Tpéxel wg EEXwPIoTn
Olgpyacia  otov host umoAoyiotr). Kd&Be Squawk VM Trepiéxel  pia  oToifa
PadIOCUXVOTATWY TToUu €ival pépog TnG PBIBAIoBrkng SPOT kai emtpémel otn SPOT
EQPAPMOY VO ETTIKOIVWVEI PE AAAeG e@appoyéc SPOT Ttou Tpéxouv oTov idlo
utToAOYIOTH, OTTWG GAAa virtual SPOTSs, xpnoigotrolwvTtag sockets Tpaypatikd SPOTs
MEow padloouxvoTnTag av xpnoidoTrolgitTal oTabuog Bdong [1] [6].

User MIDlets
transducerlib
multihoplib
SPOTIib

Emulator < > Sensor-panel GUI
socket In Solarium

Squawk connection
Java ME IVM

Virtual SPOT
software stack

Ewkova 6: Apxttektovikn Virtual SunSPOT

1.4. MNepiypaen AoyicHIKoU

1.4.1. Squawk Java Virtual Machine

MpdkeiTal yia €va PNXAvNUQ €IKOVIKAG TTPAYUATIKOTNTAG TTOU KOATOOKEUQOE N
eTaipeia TTANPOQYOpPIKAG Sun Microsystems yia Java €QapuOyéEC O€ EVOWMNOTWHEVA
OUCTHMATO KAl JIKPOOUOKEUEG, Kal OTTOTEAE TO BaCIKO Aoylopikd Twv Sun SPOTs. H
onuioupyia TOUu TTPOEKUYE atmd TNV avaykn yia éva  PNXAavnua  €IKOVIKNAG
TTpaypaTikéTNTag o€ Java cuppatd pe 1n Asiroupyia CLDC, (Connected Limited Device
Configuration), 1ToU 08¢ Ba xpeldletal TNV UTTAPEN AEITOUPYIKOU CUCTANOTOG Yia vd
ekTeAeoTel. ETTOpévwg, To Squawk JVM og avtiBeon pe Ta TTEQICOOTEPA UNXAVAUATA
EIKOVIKNG TTPAYMATIKOTNTAG TTOU €XOUV YPAPTEI 0€ XaunAoU eTITTEOOU YAWOOEG, OTTWG
C/C++ 4 assembly, éxel ypagtei oe Java kai dgv €ival amapaitntn n UtTapén
AEITOUpyIKOU OUOTAUATOG Yia va ekTeAeoTei. To Squawk JVM Trpoo@épel TTOAAG
TTAEOVEKTAUATA OTTWG QOQPAAEIA, OUAAOY OTTOPPIMUATWY KAl XEIPIONO €EQIPECEWV.
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Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

EmmAéov atrautei piIkpry pvhpn, d1IEUKOAUvel TN geTayAwTTIon, (compiling), Kal eKTEAEON
TOU KWOAIKA Kal TTapEXEl TN duvATOTATA TAUTOXPOVNG EKTEAEONG TTOANATTAWY EQAPHOYWY,
ME TNV KABe e@apuoyn va eival TTAAPpWG aveCdptnTn Kal ATTOMOVWMPEVN aTTO OAEG TIG
utroAoitreg [3] [7] [8].

To Squawk JVM atroteAei AoylopIKO avoixtoUu Kwdlka. 210 Squawk JVM o

METAYAWTTIOTAG €x€l ypa@Tei o€ C, evd 0 CUAAEKTNG atToppipgudTwy, (garbage collector),
peTagpadceTal ammo tnv Java otnv C. H apyitektovikr) Tou Squawk JVM Ttrapouaciaderal
oTnv €Ikéva 7.

Standard Java VM Squawk Java VM

Java Code

Loader Verifier

Thread Scheduler Interpreter

Garbage Collector

Compiler

I/O Library Native Code C Code 1/O Library Native Code

Ewkova 7: ApxiLtektovikr Squawk JVM

Euavilel Ta €€1\G XAPAKTNPIOTIKA:

MepiExel éva aueTtdBANTO KAl CUPTTAYEG OUVOAO evioAwv pe katd 35 — 45%
MIKPOTEPO PEYEBOG aTmd autd Twv avtioToixwv J2ZME apxeiwv, (Java 2 Platform
Micro — Edition).

Mpoo@épel eOWTEPIKN METAPPAON TwV KAACEWV O€ €va TTPOCUVOEDENEVO
OUMTTOYEG OXNMA Kal £TO1 ETTPETTEI TNV ATTOOOTIKI €KTEAEON TWV bytecodes Ta
OTTOia BpioKovTal OTN PV MOVO yia avayvwaorn.

AleukoAUvel TN cuAAoyry atmoppiuudaTwy, (garbage collection), dedouévou 611 oI
METaBANTEG dlakpivovtal ot OceikTeg Kal o0¢ KoBopiopéveg amd tnv Java
METOBANTEG KOl OUVETTWG aTmraiteital pévo €vag XAptng OEIKTWV yia KABe
epappoyn. Evw kaBwg dev uttdpxel Timota otn oToifa katd tn didpkeia TG
EKTEAEONG TOU KWOAIKA, OEV UTTAPXEI AOYOG yia OTATIKA HETAPPAO HEBGOWV.
MepihapBaver suites. Mia suite eival éva ouvoAo kKAdoewv. K&Be kKAdon péoa o€
Mia suite ptmopei va avagépetal oe kKAGoeig Tng idlag suite 4 o€ KAGOEIG NG
YOVIKNG suite. AnuioupyouvTtail €101 aAUCideG aTTd suites, JOVTEAO TTOAU TTPAKTIKO
ylaTi o1 suites ammaitouv 10 1/3 TNG YVARNG TTOU aTTAITOUV 01 KAAOEIG. ZThV EIKOVA 8
TTapouciddeTal hia aAucida atrd suites.

Mpokeiyévou va e€oikovounBei pvApn ol KAdoeig @optwvovtal o€ éva desktop
MNXavNua, OTTOU PETATPETTOVTAI O€ suites Kal OTn CUVEXEID QOPTWVOVTAI OF
MIKPOOUOKEUEG Kal peTayAwTTiCovTal atrd 10 Squawk JVM Twv JIKPOOUOKEUWV.
TouTo emTPETTEI MIKPOTEPO PEYEBOG YIA TO EIKOVIKO PNXAVNPO OTN MIKPOOUOKEUN
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Kal TaXUTEPN EKTEAEON TWV E€QAPUOYWYV. 2TNV €IKOVA 9 TTapPOUCIAleTal N
QAPXITEKTOVIKN METAYAWTTIONG ToUu Squawk JVM [3] [7].

bootstrap suite library suite app.suite

Ewkéva 8: AAucida amno suites

Ewkova 9: ApXLTEKTOVIKN LETAYAWTTLONG ELKOVIKIG LNXOVAG
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o [lapéxel application isolation. 210 Squawk JVM kd6e espappoyr) avarrapioTaral
atmmd €va Java avrikeigevo. Autd To Java avTikeigevo gival Eva oTIyPIOTUTIO TNG
KAGong Isolate kal XpnoIYOTIOIEITAI yId VO WTTOPEI va evNUEPWOEI yia Tnv
KAatdoTaon TnG OXETICOMEVNG €@apuoynNS A va emnpedoel ameubeiag Tnv
eQapuoyn HEOW ouvapThoewv OTTwg start(), pause(), resume() kai exit(). To
Squawk JVM divel T duvatotnTa €KTEAEONG TTOANATTAWY £QAPUOYWYV OTO idlo
pnxavnua. Me tnv Xprion Twv suites, o isolate pynxaviopég tou Squawk JVM
ETTTPETTEI TV KOIVA) XPrON QUTWV QVAPECO O€ OIAPOPETIKEG EQAPUOYESC OAAG pE
TNV KABE e@appoy va pnv emmnPpeddeTal ammd Tnv €KTEAEON TWV UTTOAOITTWV.
Katautd Tov TpOTTOo atraiteital Aiyotepn PvAun o€ kKaBe epappoyn. O isolate
MNXaviopog Tou Squawk JVM utrooTtnpidel Ta TTEPICOOTEPA XAPAKTNPIOTIKA TOU
JSR 121 Isolate Application Programming Interface pe 1 &lagopd OTi
XPNOIYOTTOIET £va TTIO aTTAG Kal AlyOTEPO auoTNPO POVTEAO.

e [lapéxel isolation migration. KdaBe isolate e@apuoyr] TTou ekTeAEiTal O€ €va
Squawk JVM pnxavnua duvaTtal va SIOKOTTEl, va HETATPATTEI O€ éva stream Kail va
aTmmoBbnKeuTEl O0€ €va OPXEIO KAl OTN OUVEXEID VO €TTAVEKKIVNOEI o€ €va AAAO
Mnxavnua Squawk JVM. ETTopévwg, PTTOPOUV Ol EKTEAOUMEVEG EQAPHOYES va
MeTakivnBouv atrd éva Sun SPOT oeg éva dAAo 1 ammd €va desktop punxdvnua oe
éva dAAo ) kal atrd Evav eEuTTNPETNTA, (server) o€ évav AAAO K.0.K

e Ymrootnpiel Tpdoiva  vAPaTa, (green threads). Ta Tmpdoiva vAuarta
TTPOCOMNOIWVOUV  TTOAUVNUATIKA  TTEPIBAANOVTA  XWPIG TN OUVOPOMI KATTOIOU
AgiToupyikoU ouoTAPaTog. Me 1o oTapdtnua TnG Asimoupyiag evog TTpAcIvou
vpaTtog Trapadidetal o éAeyxog o€ GAAa vhuarta, 1.X. ME TNV Thread.yield(), i
OTavV TTPAYMATOTIOIEI YIa EVTOAR TTOU aTTOKAEiEl AAAa vijpaTa, T1.X. read().

e YTmrooTnpidel XeIpIOPO eCaipéocwyv. Me Tnv TTpayuaroTroinon Miag e€aipeong,
TrpoaTiBeTal €va bit otnv Interrupt Status Word, (ISW), ka1 atmrevepyoTroigital n
eCaipeon woTte va pnv emavoAn@Bei. KaBe @opd 0 XpovoTTpoypauMaTIOTAG
eAéyxel To ISW, otéAvel ofpa oto Squawk JVM, 10 vripa ouveyilel TNV eKTEAEOT)
TOU aT1TO TO ONUEIO TToU €ixe BIAKOTTEI Kal N €¢aipeon emavevepyotrolgital [3] [7]

[9].
1.4.1.1. EkKo@aApdTwon

To Squawk JVM 0divel tn duvardtnta ol epappoyéc ota Sun SPOTs va
EKOQaApaTwvovTal he T xprion Java mepiBaAAévTwy Tou uttooTtnpifouv 1o Java Debug
Wire Protocol, (JDWP), 6TTwg 10 NetBeans kai 10 JDB, (Java Debugger). Adyw Twv
TTEPIOPICPWYV TTOU UTTAPXOUV OTn pvAun Twyv SunSPOTSs, To Squawk JVM dev epappddel
10 JDWP ateubeiog mavw oto Sun SPOT aAAd poipdler T diadikagia NG
EKOQAAUATWONG O€ Tpia OTOIXEIQ.

e ’‘Evav debug proxy,Tou Tpéxel 010 TTEPIBAAAOV TOU XPNOTN
e ‘Evav debug agent, Trou emikoivwvei pe 1OV debug proxy kai eAéyxer Tnv
EQAPUOYN TTOU EKOQOAPATWVETAI
¢ Mia pikpry debug agent uttootrpI¢n TTou TTapéxeTal atod 1o idlo To Squawk JVM.
O debug proxy kai o debug agent emmkoivwvouv péow evog utroemimmédou tou JDWP
TTOU ovouddetal Squawk Debug Wire Protocol, (SDWP).

Autrl n apxitektoviky Oivel Tn duvarotnta ot otoixeia Tng Java Platform
Debugger Architecture, (JPDA), TTou ammaitei QPKET MVAPN, va ammobnkevovral OTO
TePIBAANOV avatrTuéng Tou XPnotn kair 6x1 oto Squawk JVM, eAartwvovtag €101 TO
overhead TnG PVAMNG. ZUYKEKPIYEVA O debug proxy oto TeEPIBAAAOV QVATITUENG TOU
XPNoTn €xel TpooBacn oTIG APXIKEG KAAOEIG TTOU €I0XBnoav o€ suites 0Tn OUOKEUN,
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OUVETTWG €XEl TTPOCBOON KAl OTOUG TTIVAKEG, OTIG JEBODOUG, oTa TTEdia KAl OTA TOTTIKA
ovopata yeTaBAntwy mou dAAagav o€ pia suite.

Java Debugger ‘
Developer TEE
WorkStaton quuanb; Debug |Reas
Proxy [SCP) |
SDWPAVrakss
0-_%,.:“;?‘ Application
ool solate
Sun SPOT !

Ewova 10: Apxitektovikn ekodpalpdatwong Squawk JVM

To Squawk JVM -ammdé tnv Kataokeuy Tou- TrepIAauPBavel Kal €va OeUTEPO
XapNAOTEPOU emITTédOU debugger yia TNV EKOQAAUATWON TOU UAIKOU TWV OUOKEUWV.
KaBévag atd autoug Ttoug debuggers abpoilel éva 10% overhead oto Bpdxo
METAYAWTTIONG EAEyXOVTAG av €va breakpoint £xel opiaTei ) 6xi [3] [8].

1.4.1.2. Flash pvAun

21a Sun SPOTs, ta 4MB flash pvAung éxouv XapnAn 1ox0 Kai PITopouv va
EKTEAEOOUV TO MEYIOTO €va EKATOPMUPIO KUKAOUG ava Topéd. lMNa KwdIKa CUCTAUATOG
dlatnpeital To 1/3 autAG TNG PVAMNG XWPIC va XpnaoiuoTrolgital oAOkAnpo, evw Ta 2/3
dlatnpouvTal yia epapuoyEg Kal dedopéva. H eikdva 11 deixvel TNV KATAVOMN TG MVANNG
yia Ta diagopa atoixeia Tou Squawk JVM kai TiIg oxeTI{OpEveES BIBAIOBNKEG.

AVOAUTIKG n KATAVOWR TNG MVAMNG TOU OUCTAMATOG YiveTal WG €ENG: 256 KB
dlatnpouvtal yia 10 duadikdé Squawk JVM kai ammdé autd 1a 149 KB Bpiokovral o€
xpnon, 512 KB diatnpouvtal yia Tig suites Tou Squawk JVM kai atmdé autd 1a 363 KB
BpiokovTal o€ xprion, €k Twv oTroiwv Ta 64 KB diatnpouvTtai yia Tov debugger, 448 KB
dlatnpouvtal yia TIG BIBAI0BRKeS Twv suites kal amd autd Ta 156 KB Bpiokovtal oTn
0168ean Tou XpnoTn kal 64 KB diatnpouvTal Kal xpnoigotroloUvTal atmd Tov bootloader.
H pvAun tou diatnpeital yia 1o XprAoTn atroteAcital amd dUo péPn, €KAOTO €K TWV
otroiwv atroteAeital amd 384 KB, kai ammd 2040 KB 1rou diatiBevral yia TIG epapuoyEg [3]
[10].

1.4.1.3. RAM pviun

KadBe Sun SPOT éxer pvAun 512 KB SRAM. lMa 1 PvAPn CuoTAPATOg diatnpeital
AiyoTepo ato 10 20% 1ng SRAM Kai n uttéAoITTn pvriun dIaTtiBeTal yia Ta AVTIKEIUEVA TWV
epappoywyv. H eikdva 12 deixvel Tnv katavour TG uvAung RAM. AvaAuTikd n KATavoun
TNG MVAMNG TOU CUOTANOTOG €XEl WG €¢G: 16 KB diatnpouvTal yia Toug TTiVAKEG O€AidwV,
8 KB diatnpouvral yia 1n C oToifa, 8 KB diatnpouvTai yia Tov GUAAEKTN ATTOPPIMHATWY,
16 KB diatnpouvtal yia tov C ocwpo, 5 KB diatnpouvtal yia ta C dedopéva kai 14 KB
dlatnpouvTal yia Tnv ekkivnon. O Java cwpdg diatnpei 459 KB [3] [10].
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Ewdva 11: Katavopun flash pvipng
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1.4.2. BiBA1oOnRkKeg

2TV evoTNTa QUTA Ba Odouuhe Ta TrePlEXOPEVA KAl TNV AgIToupyia Twv PaCIKWV
BiBAIoBNkwv Tou SUN SPOT, autég cival: n PIBAIoBAkn cuokeuwv (device library), n
BiIBAI0BAKN yia aoUpuarn eTTikoivwvia (radio communication library) kai n BiBAI0Br KN yia
TOV £AEyXO TOU sensor board.

Device Library

H BiBAI0BrKkn cuokeuwv Bpioketal oto spotlib_device.jar kalr oto spotlib_common.jar. O
TTnyaiog kwdikag Tng PiBAIoBRkng (Twv duo Tapatrdvw jar) PpiokeTar oTo
spolib_source.jar oto @dakeAo “Sun\SunSPOT\sdk\src* Tou sdk kai TrepiExel drivers yia
TIG OUOKEUEG.

Radio Communication Library
H BiBAI0BAKN auTtry eival utrelBuvn yia Tnv onuioupyia Kal Tov €AeyXo OAwV TwvV
ouvOECEWV Kal TTPWTOKOAAWYV, 6TTwG TO radiostream kai 1o radiogram. O1 KAdo€IG TTOU
uAotrolouv TuAPara Tou radio stack Tmdvw amé 1o MAC layer Bpiokovral oTO
multihoplib_rt.jar kai o avrtioTtoixog Tnyaio¢ kwdikag oto multihoplib_source.jar. H
Tapouca ékdoon Tou SUN SPOT SDK xpnoigotroiei to GCF(Generic Connection
Framework) yia Tnv dnuioupyia ocuvdECEwWY Kal TNV acUPUATh ETTIKOIVWVIO PETAEU TwWV
SPOTS XpnOIJOTTOIWVTOG TA £EM1G OUO TTPWTOKOAAQ:
e radiostream — To radiostream TTapéxel agliOoTn YETAdOON OESOPEVIWIV
METAgU duo KOUBWV, €TTioNng xpnoiyoTrolei buffers yia kaAuTepn
atrodoor. AtroteAei éva stream-based TTPWTOKOAAO.
e Radiogram — 2710 radiogram TTpwTOKOAAO N PETAPOPE dEdOPEVWV

yivetal ye datagrams, kai BewpnTikéG dev TTAPEXEI Kapia eyyunon OTI Ta TTaKETA Ba

TTapaAEIpOoUV cwoTd 1 0TI Ba PTACOUV OTOV TTPOOPICHO MPE TNV OeIpd TTOU

oTaABnkav. Otav éva TTaKETO OTEAVETAI JECW AAAWV

KOUPBWV(TTEPIOTOTEPA TOU VOGS hop), UTTAPXE! TTEPITITWON va XaBEi

XWPIG va TTapéxeTal KAtrola €100TT0iN0N, €iTE va TTAPaAEIPOEi atrd Tov

TTPOOPICHO TTEPICCOTEPES ATTO MIA POPEG, EITE AKOPA VA YNV QTACEI JE TNV OEIpd

TTOU OTAAONKE. ZTNV TTEPITTTWON OUWG TTou Ta datagrams

oTéAvovTal o€ KATTOIO YEITOVIKO KOUBO (éva hop), n povn TTepITITwOon €ival Katroia

atrAd va TTapaAeipBolV TTEPICCOTEPES ATTO I POPEG.

Sensor Board library

H BiIBAIoBAKN auTh trepIéxel OAeG TIG KAAOEIG Kal Ta interfaces TTou xpeialdpooTe
yia Tn dlaxXeipion Twv CUCTNPATWY Kal Twv aiodntmipwyv tou eDEMO Board. Autég
BpiokovTal oto apxeio transducerlib_rt.jar. O1 kKAGoeig autAg TNG BIBAIOBRKNG PTTOPOUV
va XpnoigotroinBouv yia oAAnAeTTidpacn de TO E€mMTAXUVOIOUETpO, Ta LED, Tov
ailoonmpa  QWTEIVOTATAG, Tov  aioBNTApa Bepuokpaciag, TIC Wn@IOKEG BUPES
€10000U/e€000U  KOBWG Kal  Toug OIOKOTITEG. [ TTEPICOOTEPEC  AETTTOMEPEIES
TTPOTPETTOUNE TOV avayvwaoTn va dlaBdocel Ta avrioTolxa Turiuata tou javadoc [1] [2].

1.5. TMpoypappatiopdg Twv SunSPOTSs
1.5.1. MIDlets

MIDlets ovoudcovtail o1 epappoyEg ota Sun SPOTs. Ta MIDlets xpnoigotrolouv
TIG TTPpOodIaypagég Tou MIDP, (Mobile Information Device Profile), Trou opifovTal ammd 1o
TTPpwTOKOANO CLDC, (Connected Limited Device Configuration), kai TTpoopifovtal yia
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Java TrepIBAaAAovTa 0€ PIKPOOUOKEUEG. O TTAEOV TUTTIKEG e@appoyES Twv MIDlets eival
Ta Traixvidla  oTa KIvATA  TNAEQWVA, TA OTroia  UuTTooTNPICOUV  YPA@IKA, XPnon
TTANKTPOAOYIOU yIa ETTIKOIVWVIA PJE TO XPNOTN Kal TTEPIOPICHEVN oUvdeCon OTO AIOdIKTUO
MEOW.

21OV KUKAO Cwr\G evog MIDlet uttadpyouv TpeIg TTIBAVEG KATOOTACEIG:

1. paused — 10 MIDlet £xel dnuioupynOei Kal gival avevepyo

2. active — 1o MIDlet givai evepyd

3. destroyed — 1o MIDlet éxel kataoTpa@ei Kal AvaPEVETAI N ATTOKATACOTACH TOU ATTO TOV
OUAAEKTN QTTOPPIPHATWYV

KaBe MIDlet gival éva ocUvoAo atrd KAAOEIG TTOU €xEl OXEDIAOTEI WOTE va EAEYXETAI
KAl va ekTEAEITAI TTO TO EKAOTOTE OUCTNUA EAEYXOU AOYIOMIKOU TNG KIVNTHG OUOKEUNG,
dnAadn oTtnv TrepiTTTwon Twv Sun SPOTs améd 1o Squawk JVM. Kd&be MIDlet trpétrel va
TTEPIEXEI Mia KAAon, n otroia Ba etrekTeivel TNV javax.microedition.midlet.MIDlet kAGon.
2€ auTtrlv TNV KAAon ol péBodol Ba emTPETTOUV OTO CUCTNPA EAEYXOU AOYIOPIKOU TNG
KIVNTAG OUOKEUNG va OnNMIOUPYEI, va €KKIVEI, va OIOKOTITEI KOl VA KOTAOTPEQPEI TNV
epapuoyn. Napopoiwg, 6Aa Ta MIDlets TTou ekteAouvTtal ota Sun SPOTSs TrepIEXouv TIg
ouvapTtnoeig startApp(), pauseApp() kar destroyApp().

Ek kataokeung 1o MIDlet Bpioketal oTnv paused katdoTtaon. Me tnv startApp()
deoueUOVTAI Ol ATTAPAITATOI TTOPOI YIA TNV EKTEAECT TNG EQAPHOYNAG KAl EVEQYOTTOIEITAI TO
MIDlet. K&Be @opd 1Tou n e€kTEAEON Yivel avevepyn 1 ouuBei pia €Caipeon, KaAgital n
pauseApp() kal atreAeuBepwvovTal TTPOCWPIVA o1 apXIKA deapeupévol TTépol. Me Tnv
oAOKANpwaon TnNG eKTEAEONG TNG €@apuoyng KaAeitar n destroyApp(), n otroia
atmodeopevel Toug deopeupévoug TTopoug Tou MIDlet kai kataoTpé@el To MIDlet, dnAadn
atrokaBioTaral atrd Tov CUAAEKTN OTTOPPIMMATWV.

Ta MIDlets evowpatwvovtal o suites. Mia MIDlet suite atroteAcital amd éva .jad
apxeio, (Java Application Descriptor), kai éva .jar apxeio, (Java Archive). To .jad apxeio
Teplypa@el T MIDlet suite, koivwg TrepIAapBdvel To Ovopa NG, ATTAITACEIS KOl
XOPAKTNPIOTIKA TNG AsiToupyiag TnG, Tn BEon kal To pEyeBOG Tou .jar apxeiou Kabwg Kal
TTpodiaypa@ég TTou opiCovtal atmmd 1o MIDP 1 kai amé tov mpoypappaTtiot Twv MiDlets.
Mapoduola e€ival n ouvragn Tou .jad apxeiou pe auti TnG java.util.Properties
KAdGong.ETTiong 10 .jad apxeio xpnOIMOTTOIEITAI VIO VA QOPTWOEI TIG EQAPUOYEG OTA Sun
SPOTs upéow OTA, (over-the-air). Ztn péBodo auty Ta .jad kal .jar apxeia
peTagopTwvovTtal amd 1o Sun SPOT péow 67 otg évav €guTnpeTnT OIKTUOU. 2TNn
OuVvEXela o xpnoTtng kartefadel 1o .jad apyeio kal eykaBiotd oto Sun SPOT T1a MIDlets
TTOU OTTaITOUVTAl.

To .jar apxeio mepiAappBaver éva MANIFEST.MF apxeio, 10 o1roio TTepPIEXEl TIG
ATTaPAITATEG  TTANPOPOPIEC yIa Tnv €KTEAEONn TNG e€@appoyAg amd 10  Squawk
JVM,ouoiaoTikd kaBopilel Toieg kKAdoeig xpnoipotroiolv troid MIDlets. Otrwg eImtwonke
TTpIvV, KABE .jar apxeio €xel atmokAEIOTIKA Kal povo éva MANIFEST.MF apyeio kal autd
Bpioketal otov uttokatadhoyo META — INF [3] [11] [12] [13].

1.5.1.1. Mop@n Tou MIDlet ota SunSPOTs

‘Eva MIDlet pétrel va €xel OUYKEKPIYEVN MOP®PN YIa va PTTOPEl va @opTwOEi Kal
va ekTeAeoTel 0 €va Sun SPOT. ZuyKekpigéva, O YOVIKOG KATAAOYOG TTOU TTEPIEXEI TO
MIDlet, 6a trpétrel va TTepIEXE Kal Ta apXeia build.xml kai build.properties, TTou eAéyxouv
TO ant script Ta otmoia Ba PETAYAWTTIOE!, EKOPAAPATWOEI KOl EKTEAETEI TNV £papuoyn. O
YOVIKOG auTOG KATAAOYOG Ba TTPETTEl ETTIONG VA TTEPIEXEI KAl TPEIG UTTOKATAAOYOUG, TOV
src, Tov nbproject kai Tov resources. O src Ba TrepIExEl OAO TOV TTNyaAio KWOIKA TOU
MIDlet. O nbproject Ba TTepIEXEI apxEia TTOU €xouv dnuIoupynbEi oTNV TTEPITITWAOTN TTOU O
KwOIKag ypagTei pe xprion tou IDE Netbeans, (Integrated Development Environment
Netbeans), kai o resources 0a TepiExel To apxeio MANIFEST.MF, 1o otroio kaBopiCel
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xapakTnpioTIK& Tou MIDlet. MNpokeipévou va @opTwOei oe Sun SPOTSs Kal va eKTEAEOTEI
éva MIDlet Ba trpétrel va €xel Tnv TTapattdvw popen [3] [6].

1.5.2. Apache Ant

To Apache Ant, (Another Neat Tool), €ival pia scripting yAwooa TTou €xEl
OoXedIaOoTEl yia TN TAXUTEPN KOl EUKOAOTEPN EKOQAAUATWON, METAYAWTTION KOl EKTEAEON
TOU KWOIKA, AUTOMATOTTOIWVTAG OAn autr) Tn diadikaoia, (build processing). AnAadn
atroTeAEI AOYIONIKO avoiXTou KwIKA.

Na tnv extéAeon Tou TO Ant Ypnolgotrolei tnv Java kair otraitei Java
epIBaAANovTa. Mapopoidlel ye To Make pe mn dlagopd OT1 yia TNV TTEPIypa@r] Tng build
dladikaoiag trapdayel xml apxeia. ATd TV KATOOKEUR) Tou KABe apyxeio ovouddletal
build.xml.

ApxIK& avaTtrTuxenke wg epyaAeio Tou Ba auTtopaToTtrolouce Tnv build diadikaoia
otov Apache Tomcat pe xprion xml apxeiwv, aveEaptTNTws TAATEOpuas. QoTdC0, OTN
ouvéxela dlapopPuwbnke wg build epyalcio yia 6Aa oxedov Ta Java projects.

Ta Sun SPOTs xpnoipotroiouv 10 Ant katd tnv build diadikacia. AnAadn k&Be
@opa TToU QopTwveTal éva MIDlet dnuioupyeital éva build.xml, To o1Toi0 eKTEAEITAI KAl
TEANIKA ekTEAEITAI KAl N e@apuoyr Tou MIDlet [3] [14] [15].

1.5.3. NpwTtékoAAa radiostream — radiogram

To radiostream TTPWTOKOAANO TTAPAYEl €va AEIOTTIOTO CUVEXEG PEUMA €10000U — ££OO0U
METAEU OUO CUOKEUWV UE Xpron sockets.
Me Tnv evtoAn

RadiostreamConnection conn =

(RadiostreamConnection)Connector.open(“‘radiostream:<destAddr>:<portNo>");
avoiyel pia ouvdeon. destAddr cival n 64-bit dictBuvon TNG CUOKEUAG TTPOOPICHUOU Kal
portNo ¢ival o apiBudg TG BUpag TTOU XPNOILOTIOIEITAl WG AVAYVWAPIOTIKO TNG
OUYKEKPIPEVNG ouvdeong Kal Kupaivetal petagu 0 kal 255. To 0 &¢ Bewpeital €ykupn
IEEE &ievBuvon oe auth) Tnv e@apuoyr. H ouvdeon TTou avoiyel XPnOIMOTIOIE €K
KaTtaokeung 1o kavaAl 26 kai To PAN identifier 3. MNa va edpaiwBei n ouvdeon Ba TTpETTel
Kal ol ®U0 OUOKEUEG TnNG OUVOECNG va Xpnoidotroifoouv 1o idlo portNo kal Tig
avrioTtoixeg IEEE dieubuvoeig. Otav edpaiwbei n olvdeon utropei kabepia atmd 1i¢ dU0
OUOKEUEG va AABEl Kal va aTTOoTEIAEI DEDOMEVA E TIG TTAPAKATW EVTOALG.

DatalnputStream dis = conn.openDatalnputStream();
DataOutputStream dos = conn.openDataOutputStream();

To radiogram TTPWTOKOAAO XPpNOIUOTIOIEI TO POVTEAO TTEAATN — €EuTTNPETNTHA, (client —
server), Kal TTapdyel datagrams peTagu Twv dUO CUOKEUWV. TO TTPWTOKOAANO auTd dev
TTaPEXEN Kapia eyyunon yia tnv mmapddoon Twv datagrams. Ta datagrams evdéxeTal va
pnv TmapadoBouv kaBbéAou 1 va tapadoBouv pe AdBog oeipd | va TapadoBouv
TTEPICOOTEPES ATTO Hia POPEG.

Me Tnv evtoAn

RadiogramConnection conn =
(RadiogramConnection)Connector.open(“‘radiogram://:<portNo>");

avoiyel 0 eEuTTNPETNTA Mia ouvdeon. portNo gival o apIBuds TG BUpPaAg TTou
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XPNOIMOTIOIEITAI WG AVAYVWPIOTIKO TNG CUYKEKPIPEVNG OUVOEDNG KAl KUpaiveTal peTagu 0
Kal 255. EK KOTAOKEUNG XpNOIKJoTToIouVTal aTTd TN OUVOEDH TO KavaAl 26 kal To PAN
identifier 3.

Me TNV eVTOAN

RadiogramConnection conn =
(RadiogramConnection)Connector.open(“radiogram://<serveraddr>:<portNo>");

avoiyel o TTEAATNG pia ouvdeon. serveraddr gival n 64-bit IEEE dieubuvon Tou
ecuttnpeTnT Kai portNo gival 0 apIBPOg TG BUPAG TTOU XPNOIKOTIOIEITAI WG
AVAYVWPIOTIKO TG OUYKEKPIPEVNG OUVOEONG Kal KupaiveTal petagu 0 kar 255. To 0 ¢
Bewpeital £yyupn IEEE dieuBuvon o€ auth Tnv epapuoyr]. Opoiwg eEUTTNPETNTAS KAl
TTEAATNG TTPETTEI VA XPNOIMOTTOI0UV TO id10 portNo.

Me TnVv evToAn

Datagram dg = conn.newDatagram(conn.getMaximumLength());
onuioupyeital Eva adeio datagram atrd TN CUVOEOT.
Me TnVv eVTOAN
conn.send(dg);
atmmooTéAAeTal éva datagram kai e Tnv TTapakdaTw evioAr AapBdveral éva datagram.
conn.receive(dg);

AkoAouBouUv kaTtTola afloonueiwTa XapakTnEIoTIKG Twyv datagrams:
e Datagrams tmou AauBdavovTal atrd pia ouvdeon dev UTTOPOUV va
XpnolyoTtroinBouv g AAAn ocuvdeon.
e H d1elBuvon oTnv oTToiIa TTPAYMATOTTOIEITAI i oUVOEDN Eival XAPAKTNPIOTIKY Yyia
Tn ouvdeon. MNpootdbeieg va attooTaAouv datagrams o€ dia@opeTikr) dieuBuvon
atrdé auTr) TNG ouvdeong Ba KaTtaAryouv o€ ¢aipeon.
e EmrpétreTal va avoixBouv ouvoEoelg TTEAATN Kal OIOKOPIOTA OTO idl0 pnxavnua
ME xpAon Tou idlou apiBuou Bupag. OAa Ta cioepxOpeva o auth T BUpa
datagrams 6a dpopoAoyouvTal 0Tn oUVOECN TOU BIAKOUIOTH).
o Eav kAcioel n ouvdeon Tou dIOKOWIOTH], KAEIVOUV KOl OAEG OI CUVOEDEIG TOU TTEAATN
o€ auTd TO JIAKOUIOTH.
H broadcast emkoivwvia TrpaygaTtotrolEital Ye 1o radiogram TTpwTOKOANO. Aegv gival
aglommoTn Kabwg evdéxetal Ta datagrams va pnv TmTapadoBoulv KaBOAou OTOUG
TTPOOPICHOUG Toug, agou Ta Sun SPOTs ayvoouv Ti¢ emBefaiwoelg Twv broadcast
MNVUPGTWY TTOU TOug 0TAABNKav 1 TTou £0TeIAav Ta idia.

Me Tnv evToAn
DatagramConnection conn =
(DatagramConnection)Connector.open(“radiogram://broadcast:<portnum>");

avoiyel yia radiogram ouvdeon yia broadcast emikoivwvia. portnum gival o apiBuos NG
Bupag Tou Ba xpnoiyotroinBei. O1 broadcast ouvdEoelg Oev  gival APQIOPOEG,
xpnoiuotroiotvTal dnAadr povo yia va oTaABouv TTakéTa kal Ox1 va AngBouv. lMNa va
AN@Bouv TakéTa atrd pia broadcast ouvdeon Ba TpETTel va avoixBei pia ouvdeon
dlakopIoTA oTov id1o ap1Buo6 Bupag [3] [6] [11].
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1.5.4. Avatrtuén epapuoyng o€ €IKoVIKO SUnSPOT

To epyaAleio SPOTManager tool , aTn onuepivr} TOU JOPPN TTPOCPEPEI OKTW ETTIAOYEG:

1.

2.

o

Sun SPOTs: pag divel Tn duvatotnTta PEPOVWHEVNGS avalntnong, eOpTwWoNG Kal
OlIauOPPWONG Tou AOYIOUIKOU TOUG.

SDKSs: pag emTpETTEl TNV QOPTWON KAl EYKATAOTAON TWV OIABE0INWY eKOOOEWV
Tou SunSPOT SDK atré tov 10té10110 Tou SUNSPOT.

Solarium: TTpoc@épel éva epyaleio yia Tn dlaxeipion pepovwuévwy SunSPOTs
KAl TNV €yKAataoTtaon AoyiopikoU o€ auTd. EmmTAéov €xel évav TTPOCOUOIWTHA
SunSPOT o oT10i0og XpNOIYOTIOIEITAl YyIO TOV EAEYXO TOU AOYIOMIKOU MIAG
epapuoyng SunSPOT kaBwg Kkai yia Tnv eKTEAEON TNG.

Tutorial: emTpétTel TO dIGBaocua Tou eyxeipidiou Tou.

Docs: mpoo@épel duvatdTnTa TTAOYNOoNG OTIG 0dnyieg yia Ta evepyd SDK
Console: utrodikvuel TNV OTAVTOPT €€000 TNG XPHONG TwV EPYOAEiwv TOU
SPOTManager. ¢ TTepITTTWON VEOU OQAAUATOG EKTEAEONG, TO ATTOTEAECUA Eival
KOKKIVO, EVW O€ QVTIBETN TTEPITITWON €ival paupo.

Share: emTpémel TNV avayvwon oAAG Kal TNV agloAdynon TUNHATWY KWOIKA
KABwG €TTioNG Kal TN dNUOCIiEUoT SIKWV JAG TUNHATWY KWOIKA.

Preferences: duvaTtal va diapoppuvel To SIKTUO Kal TA XAPOKTNPEIOTIKA Tou idlou
Tou SPOTManager tool.

Etiong di1aBétel Tpia kouptd, oTo KATW PEPOG TOU TTAPABUPOU, AVECAPTATWS ATTO TNV
€AoY pag

1. Support: EmiTpétel Tnv avagopd Katmoiou o@dAuartog ota SunSPOTs 1o Aoyiouikd
Tou SunSPOT 1 otov SPOTManager. Mmopei va  OUAAEyel Kal va TTEPIKAEIEI
TTANPo@opieS yia Ta ouvdedepéva SunSPOTs Tnv wpa TG avagopdc, av autd givail
EMOUPNTO.

2. Quit: AtrevepyoTtroinon Tou epyaAgiou

3. Forums: Avoiyel éva TTAonyo Tou 81adIKTUOU OTNV 1I0TOCEANIDA TOU ETTIONUOU QOPOUH
Tou SunSPOT n oTtroia gival n €¢AG: www.sunspotworld.com/forums/.
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g Sun SPOT Manager Tool Q

| &
‘ Sun SPOTs I:;rgj.r: SDKs T‘P Solarium Docs o/ Console "5,- Share e Preferences

Select a Sun SPOT:  |No SPOTs Connected ‘V‘ ‘
Refrazh

| »

To select your Sun SPOT BaseStation, select the Sun SPOT to be your BaseStation
in the pull-down list, then click the "BaseStation” button

To enableddisable your Sun SPOT's Owver The Air Deployment (OTA) capahility,
select the Sun SPOT in the pull-down list, then click the "Enable OTA" ar B
"Dizable OTA" button

4]

Upg... Set ... Fro... SP... Echao Bas.. OTA Co..

e ® o

Sup... Foru..

Ewkova 13: To epyaleio SunSPOT Manager Tool

EmmAoyr) SunSPOTs:

H emAoyr Sun SPOTS 1rpoo@épel éva JevoOU TTPOKEINEVOU VA ETTIAEEOUNE PETAEU

Twv ouvdedepévwy pe USB Sun SPOTSs, pia peydAng éktaong Trepioxn vyia €£odo
KEIMEVOU KAl OKTW KOUUTTIA €I0IKA yIa auTh TNV €TmAoyr. To Yevou TTou UTTAPXEl ETTAVW
atoé TNV TePIoXH TNG KovooAag Aéyetar: “Select a Sun SPOT” kai epgavilel pia AioTta ue
OAa Ta ouvdedepéva SUnSPOTs péow USB o1o otaBud epyaciag, OTTou To KaBEva €XEl
Tov |IEEE apiBud dikTUou Tou. Ta oKTw TTpwTa Ynia Tou gival TTavta 1a idia, ta £¢AG
0014.4F01, evw Ta TeAeuTaia OKTW Wwn@ia gu@avi¢ovial péoa o€ Eva AQUTOKOAANTO TO
OTT0iO €ival opaTtd PECW Tou TTAACTIKOU TTEPIBAANATOC TNG Kepaiag Tou SunSPOT.

Ta oKTW KOUUTTIA TToU BIaBETEl gival TO TTAPOKATW:

>

>

Upgrade: EkteAei Tnv evioAn ant upgrade oto emAeypyévo SunSPOT kai Tou
(POPTWVEI TO AOYIOMIKO TTOU QTTAITEITAI YIO TNV TpEXouoa ékdoon Tou SDK.
Properties: Acixvel TIG TpéXouoeg IBIOTNTEG TOU OUCTHMATOG TOU ETTIAEYUEVOU
SunSPOT kai emTpéTTel TNV AAAayr TOUG.

SPOT Info: Tpéxel Tnv evioAn ant info oto emAeyuévo SunSPOT kai gppavilel
TTANPOPOPIES Ol OTTOIEG APOPOUV TO AOYIOMIKO TOU OTNV TTEPIOXH TNG ££ODOU.
Echo: Ep@avifel 1a oT1roTEAEOUATA TTOU ATTOPPEOUV ATTO TN EKTEAEON TOU
emmAeypévou SunSPOT.

Basestation: Epgavifel €va pevou divovrag oTo XprHoTtn Tn duvarotnta va
evepyotroinoel p va armevepyotroifoel 70 SPOT T1rou €xel emmAexBei wg oTabBud
Baong basestation. Auté kard kavova cuuBaivel oe SunSPOT 1rou 8¢ S1aB€Tel
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1.5.5.

pTTaTapia A Trivaka aiodOnthpwy. YTdpxel n duvaTtotnta va emAexBei atrAd
basestation (1110 aTTOTEAEOPATIKG, UTTOPEI VA ETTIKOIVWVEI PE €va TN Qopd) A Tou
dlapoipalouevou (shared basestation), ToU pTTOpPEl va  ETTIKOIVWVEI  UE
TeploooTepa free-range SPOTS.

OTA Command: Auvartal va evepyoTrolei i va atrevepyoTrolei Tnv evioArj Over
The Air (OTA) eme€epydalovrag 1o emAeypévo SPOT. Eugavifel 1o pevou TIg
emAoyéc Enable OTA 1 Disable OTA. H emAoyy Enable OTA emTpémel va
QPOPTWOOUWE, VO eKTEAEOOUME Kal va OlopBWOOUNE Ta OPAAUATA OE EQPAPUOYES
o€ éva Sun SPOT pe Tn xprion tng padioouxvoTntag YETAEU Tou basestation kai
Tou Sun SPOT T1ou €xel emAexBei. ZnueiwTéov 611 To OTA command server 8a
TTPETTEl VA EvepyOTTOIEiTAI JOVO o€ free-range SPOTS.

Restore: EkTeAci Tnv evioA ant restore oto Sun SPOT Trou €mAEXONKE Kal TO
ETTAVAPEPEI OTIG APXIKEG EpyooTaciakég SDK pubpuioeig Tou.

Clear: Alaypdagel 6Ao T0 Keipevo atrd 1o TTapdBbupo e€6dou [1] [2].

EmiAoyR Solarium

AuTr n €AoYy EMTPETTEI TNV €KKIVNON MIa €Qapuoyng Solarium, dnAadn pia

eQapuoyn Java TTou XPpNOIYOTIOIEITAI VIO VO EKTEAECEI PIO OEIPA EVEPYEIWV OTA Sun
SPOTs. Aivel TiG TTapakdTw duvaTdTnTEG:

>

>

AvakaAuyn kail egeavion Sun SPOTs ouvdedepévwv 0TOV UTTOAOYIOTA HECW usb
N HEOW AOUPHATNG ETTIKOIVWVIAG.

AMnNAeTTidpaon pe Ta SPOTs: Auvartal va QopTwaoEl Kal va EEQOPTWOEI AOYIOUIKO
ammo 1a Sun SPOTSs, va ekKIVAOEl, va DIOKOWEL, VO ETTAVEKKIVIOEL, VA TEPUATIOEI
EQPAPUOYEG KOl VA aVIXVEUOEl TNV KATAOTOON Miag ouokeung. To TTAaiolo Radio
View T1poo@épel  évav  ypa@ikd TPOTTO  avammapdoTacng TN acUpPaTtng
ouvOeCINOTNTAG TWV Sun SPOTS.

Alaxeipion evog Oiktuou atmd SPOTs: Auvatal va eAéyéel éva OikTuo atrd
SunSPOTs pe xprion tou TtrAaigiou Deployment View. Me 10 mAQiclo autd
KaBopiletal TToId  e@appoyr TIPETTEl va  @QOpTwOEl 0€ TTOId CUOKEUR Kal
dleukoAuveTal n diadikacia OPTWONG.

Mpooouoiwon SPOTs: [epihaupdavel €vav TTPOCOPOIWTH, TTou duvartal va
POPTWOEI KOI VO EKTEAETEI EIKOVIKES EQAPPOYEC O€ elkoviKG Sun SPOTSs.

To Solarium divel Tn duvatdTnTa o¢ éva basestation SPOT va emmkoivwvroel Pe

TTpaydaTikd SunSPOTs. Av B€Aoupe va ETTIKOIVWVIOOUPE HOVO HE TTPOCOMOIWMEVA
SPOTs dev cival ammapaitnto éva basestation. Av BéAoupe TTpocouoiwuéva SPOTs va
ETMKOIVWVIOOUV  acupuaTta pe Tpayuatikd SPOTs amaiteital éva dlauoipalOuevo
basestation. Av ekkivijoouue 1o Solarium pe 1O KOUpTTi pe Tnv €vdeign Solarium o
SPOTManager gugavilel €va KouTi dIAAGYOoU OTO OTTOIO TTPETTEI VA OPICOUNE TTOI0 ATTO
Ta ouvdedepéva ue USB SPOTs BéAoupe va gival o basestation.
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"y SPOT Manager Yersion: 5.1.3-20120424

e Sun SPOT Manager Tool Q

= c
‘ ‘ Sun SPOTs -:E\_]_n? SDKs O? Solarium O Docs o/ Console Share e Preferences

Select A Sun SPOT: |No SPOTs Connected | - ‘
. '.l.::-?
JConsole Output: ‘ & &
s Solarium
Solatiurm is an experirmental framewaork under development at Sun Labs. |~

e thought you might like to see this experimental approach to remotely
interacting with your Sun SPOTs.

Click the 'Solariurn’ button below to start Solariurm.

If you have a BaseStation Sun SPOT connected, select your Sun SPOT Basestation
and continue

Solarium will now start in a separate window, with the output being directed

0 this consale window,

Routing Manager: =

1]

? (¢} ©

Foru...

Ewéva 14: To epyadeio Solarium

MapakdTw, Ba avaAuocoupe dUo atrd TIG BACIKEG AsiIToupyieg Tou Solarium, Tnv
avak&Auyn kai gupavion Twv SPOTSs kai Tnv TTpooopoiwon Twv SPOTs.

AvakaAuwn kai egeavion Twv SPOTs

To Solarium duvatar va evrotrioel kal va gp@avioel Ta SPOTs Trou €ival
ouvdedepéva TNV EmMQavela epyaciog péow USB Ommwg €1miong kal Ta ouvoedeuéva
acuppata kovtiva SPOTSs. lNa va gival opatd péow acuppaTng emmkoivwviag, Ta SPOTs
Ba mpémel va éxouv evepyotroinuévo 10 OTA (OTA command server) Toug, TTOU
KAVOVIKA Eival EVEPYOTTOINKEVO ATTO JOVO TOU. 2TNV TTEPITITWON TTOU AuTO deV IOXUEL, O
XpPAoTng Ouvartalr va To evepyotroioel ouvdéovrag 1o SPOT péow USB kai eite
TTANKTPOAOYWVTAG TNV €VTOA ant enableota o€ pia ypauur evioAwv €iTe TTATWVTOG TO
kouputri pe Tnv €voeiEn "Enable OTA" tou SPOT Manager. H avakdAuywn Kai eupavion
Twv SPOTs gutrepIéXel Kal duvaTdTnTEG OTTWG: 0 £AeyXog Twv SPOT TToU evroTriCovTal, o
€AEyXOC TOU TPOTTOU ME TOV OTToI0 gu@avifovTal, 0 €AeyxOg Tou TTold Ba eugavifovTal,
K.d.

Mpooouoiwon SPOTs

To Solarium TtepIAapBavel évav TTpooopoiwTr}, divoviag Tn duvartdtnTa Vva
ekTeAEl epappoyég yia SunSPOT otov uttoAoyioTh pag. Mag emitpérrel €101 va
eAEyxoupE TNV 0pBOTNTA VOGS TTPOYPANMATOS TIPIV TO YopTwooupe o€ éva SPOT ) va
TTpooopoiwoouue éva SPOT av dev diaBétoupe €va. Ta eikovikd SPOT diaBéTouv pia
0046vn aicONTAPWY, avTi yia TTivaka aiodnTripwy, TTOU PTTOPEI va XpnoluoTtroinBei yia Tnv
gloaywyn Twv EMOIWKOUEVWY  TIHWV  Twv  aioBnthipwy (1T.X. €mimedo  QwTdg,
Bepuokpacia, YnelokEG €icod0l, AVAAOYIKEG TIMEG PEUPATOG €10000U, Kal TIMEG TOU
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EMTAYXUVOIOPETPOU). H e@appoyr] duvartal va eAéyéel To xpwua Twv LEDs, 6Twg Ba
ékave éva Tpayuatikdé SPOT. Mg 10 TTATNPA TWV KOUUTTIWY OTOUG BIAKOTITEG TNG EIKOVAG
MTTOpEi Kaveig va avaBoofrioel Toug OIAKOTITEG. ETTiong trapéxetal n duvarortnta
atmmooTOANG Kal TTapaAaBig pNVUpdTwy péow padlioouxvoTntag, dedouévou OTI KABE
SPOT di1a8€Tel OIkA Tou OlEUBUVON Kal PTTOPEl va WETAdWOElI O€ £va ) TTEPICCOTEPA
SPOT mAnpogopitg.

Alayeipion Twv virtual SPOTs

‘Exovtag avoit¢el 1o ypa@ikd tepIBAAOV Tou Solarium, €mmAéyoviag atmd Tn yPAPN
epyaAieiwv 10 View > SPOT View, émera, ammd 10 pevou File-> New virtual Spot
dnuIoupyoupe €va véo virtual Spot. Kavovtag dedi KAIK eTTvw epgavideTal éva JeEVOU UE
TIG DIOBECIUEG ETTIAOYEG:

» Set Name: ptopoupe va dwoouue €va oOvopa oto virtual SPOT yia va
eMavietal atro KaTtw padi pe Tnv IEEE d1e0Buvon dikTuou.

» Deploy MIDlet bundle: ptropouue va QOPTWOOUME HIA £QAPUOYN Yia To virtual
SPOT emAéyovTag €va jar apxeio TTou €xel dnuioupynOei katd Tn dladikaoia Tou
build.

» Run MIDlet : €éxovtag @opTtwoel katrola MIDlets ytropouue va XpnoIUOTTOINOOUUE
QUTH TNV €VTOAN TTOU Ta ep@avifel OAa kal va eAEGouuE TToI16 Ba ekTEAECOUE. TO
MIDlet trou cival uttd ekTéAeon Ba eu@aviCetal o éva KouTi diTTAa oTo virtual
SPOT. KANIk@povtag €mavw Tou gP@avifetal n €mAoyr OI0KOTTAG TG EKTEAEONG
TOU.

» Debug MIDlet : TTapoucialel 6Aa ta MIDlets 1Tou TTEpIEXOVTAI OTO APXEIO PE TO
QPOPTWHEVO jar Kal ETTITPETTEI VO CUVOEOOUE Evav eEWTEPIKO Java EKOQAAUATWTH.

» Reset virtual SPOT: otapardel 6Aa 1a MIDlets Tou ekteAOUVTAI KOl ETTAVEKKIVEI
v Squawk VM. ‘Exouue €101 TN OuvaTtoéTNTA VA  ETTAVOPOPTWOOUHE
OTTOIOONATTOTE apXEio jar €xel dnuioupyndei vwpiTEPa Kal va eKTEAECOUME OTTOIO
ato 1a MIDlets emBOupoUe.

» Display application output : eu@aviCel €éva véo TTapdBupo OTTOU TUTTWVETAI N
£€€0d0¢ Tou SPOT application oto System.out j oT0 System.err.

» Get info : eppavilel éva TTapdBbupo TTAnpoopiwy yia To virtual SPOT: tnv IEEE
O1eUBuvon Tou, TO apxeio jar TTou €xel OPTWOEI Kal Ta ovépaTa Twv dI0BECIUWY
MIDlets.

» Delete virtual SPOT : diaypdagel éva virtual SPOT.

M. Mnepaoiung 31



Avixveuon Zuppaviwy kar AciypatoAnyiog As€apevic oe AcUppaTta AikTua AioBnTripwv

Mew YWirkual SPOT

Deploy MIDIEE bundle. ..

Blink, LEDs

UCIUU.ULUi-.ULlLlLl. ] GEI: InFD
Display application cutput k in Internal Frame
Display sensor panel i Mew Window
Sek Mame. ..

Reset virtual SPOT, .,
Delete virkual SPOT..,

Ewkova 15: Emhoyég Ataxeipiong evag Virtual SPOT

Méow TNG KUPIOG YPANKAGS EpYOAEiwV TTaPEXETAI N dUVATOTNTA VO OTTOONKEUOEI
KAVEiG TNV KatdoTaon oTnv otroia Bpiokovtal 6Aa Ta virtual SPOTs 1ou dnuioupynoe
TTnyaivovrag Emulator->Save virtual configuration... .ToloutoTpdTTWG atmmoOnkevovTal, To
ovopa kail n dievbuvon Tou KABe virtual SPOT, 11016 jar apxeio XPENOIYOTIOIEl, TTOIX
MIDlets ekteAouvTal, TTou gival ToTToBeTNUEVO TO Virtual SPOT KaBwg Kail pia TTepiypa®n.

H emAoyr Open virtual SPOT... emTpETTElI TNV ETTIAOYI TOU APXEIOU TTOU OCWOOAUE
TTPONYOUMEVWG KAl TNV €Tmava@optwaor Tou. NapdAAnAa ep@avideTal Kal TO KEIPNEVO
TTEPIYPOPNAG TTOU EiXANE OWOEI, TO OTTOIO0 UTTOPEI va ETTAVEUQAVIOTEI PE TNV ETTIAOYA
Display virtual configuration description. TéAog, pye TN xprion Tng evioAng Delete all
virtual SPQOTs... uymropouue va diaypdywouue 0Aa Ta virtual SPOTs 1Tou £xoupue KaBopioel
oT1o Solarium.

0686vn Tivaka aiodnThpwyv

AgiCel va onueiwBei om ta Virtual SPOTs ©&108étouv pia 0Bdévn Trivaka
alooNTAPWY WG EVAAAQKTIKO PNXAVIOWO yia va TTaipvouv TIMEG O aloBNnNTAPES, avTi yia
TTivaka aio0ntpwy 1Tou €xouv Ta TTpayuaTikd SPOTSs. 'ETol, eTTIAEYOVTAG TO Ep@avieTal
éva TTapdBupo pe €61 emAoyég: Enviro, Analog In, Accel, Digital, LEDs kai Power.
KaBepia 8¢, avtioToixei o€ €10000ug Twv aiodntipwv Tou virtual SPOT kai pag
EMTPETTEI VA OWOOUUE TIG AVAANOYEG TIUEG.
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e Wirtual SPOT

Enwird | analog || Digital | Accel | LEDs || Power

Light Sensor J

o 1650 200 450 &S00 750

Tempetature J
-0 .20 a] 20 40 @0
() Fahrenheit (&) Celsius

@sun

0a00,020f,0000.1001

Ewkova 16: 006vn mivaka aodntipwv

XPNOIYOTTOIWVTAG Th padloouxvoTnTa

Ta Virtual SPOTs &uvavral va €mKoIVWVOUV HETAEU Toug eykaBidpuovTag
padloouvdéoelg €ite broadcast e€ite point-to-point. Otav cival ouvdedepévog Evag
oTabuog Pdaong (basestation SPOT) oTtov uttoAoyIiOTH  Kal  €KTEAEiTal  €vag
dlapoipalduevog oTaBuog Baong, (shared basestation), Ta virtual SPOTs ptropouv va
ETTIKOIVWVOUV KaI JE TTPayUaTIKG KAvovTag Xpron TNG padloouXvoTnTag Tou basestation.
Y1rapxel To TTAcovEKTNUA OTI TTOAAEG host applications ptTopouv va éxouv TTpéoBacn oTn
padloouxvotnTa. ATTO TNV AAAN UTTAPXEI TO PEIOVEKTNUA OTI N ETTIKOIVWVIA PETAEU €VOG
host application kai TOU SPOT 0OTOXOU KOOTICel OUO radio hops (BAuata
padloouxvotnTag), o€ avtibeon pe 10 €éva radio hop (BAua padloouxvoTnTag) TTOU
XPeIddeTal €vag ATTOKAEIOTIKOG OTaBPOG Bdong (dedicated basestation).Katd tnv
EKTEAEON TIPOKUTITEI €va AAAO MEIOVEKTNPA OTI dev €ival duvath n Olaxeipion G
padlokepaiag Tou basestation SPOT, Tou pan id 1 Tng 10xXUog Tng €¢ddou. lMNa va
Xpnoigotrolouue Travra shared basestation apkei va tmpocBéocoupe v akdAoubn
YPOUMN OTO apxeio .sunspot.properties:basestation.shared=true

TpPOTTOG AEITOUPYIaG TOU TTPOCOUOIWTN

Anuioupywvtag éva véo virtual SPOT oto Solarium, gekivael pia véa diadikaoia
TTPOKEINEVOU VA EKTEAETEI TOV KWOIKA TOU TTPOCOMOIWTA o€ dia Squawk VM. O KwdIkag
TOU ETTIKOIVWVEI HEOW piag ouvdeong socket pe Tov kKwdika Tou virtual SPOT GUI 010
Solarium. T.x., 6tav pia SPOT epappoyry aAAdler tnv Tip RGB evog LED, auth n
TTAnpogopia dioxeteuetal oTov KWdika Tou SPOT GUI o o1moiog avavewvel TNV ueavion
auTtou Tou LED divovtdag Tou Tn véa RGB Tiun. Mapouoiwg, KAIKapovTag o XpAoTnG Evav
atro Toug O10KOTITEG TOU Virtual SPOT, 10 Solarium oTéAvel éva yrivupa oTov KwolKa Tou
TTPOCOPOIWTA OTI 0 BIAKOTITNG €XEI TTATNOEl, TTPAyUa TTOU PTTOPEI va TTapaTnpnBei atmmd
TNV €papuoyn Tou SPOT.
AkoAouBei To dIAypaua TNG APXITEKTOVIKAG TOU TTIPOCOUOIWTH:
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Desktop Real
s?'fi__"m User Application Sun SPOT
SPOT Library L
Virtual - e -
SPOT4—» Emulator User Application
Squawk VM ’ SPOT Library
Squawk VM
User Application
; el
Vet _ SPOT Library =
SPOT «—®»  Emulator — rado
Squawk VM e connection
Yy
discovery Real
code B = SB:"“:.“ Sun SPOT
= USB Basestation

Ewkova 17: ApXLTEKTOVIKE) EVOG TPOCOUOLWTH

KaBe virtual SPOT é€xel Tn dikr) Tou Squawk VM va ekTeAeiTal wg pia EexwpioTn
digpyacia otov host utrohoyioTh). KdBe Squawk VM Ttrepi€xel pia TTAApn oToifa cav
MépOG TNG BIBAIOBRAKNG Tou SPOT, emTpéTTovIag TNV ETTIKOIVWVIA TNG EQPAPUOYAS TOu
SPOT pe aAeg epappoyég yia SPOT 1Tou ekTEAOUVTAI GTOV UTTOAOYIOTH OTTWG TT.X. AAAQ
virtual SPOTs xpnoipotroiwvtag sockets ) mpayuatikd SPOTs péow padioouxvoTnTag
eqav ekteAeital évag diapoipaldpevog otaBudg Baong (shared basestation) [3] [16].

1.5.6. AiIoOnTAPES

O1 aio6nmpeg TTou TTEPINapBavovTal ota Sun SPOTSs gival aioBnTipeg wTiouOU,
Bepuokpaciag kai Kivnong. lNa va XxpnoiuoTtroindei o1roloodnTToTE aTTd TOUG TTAPATTAVW
aloONTAPEG OAAG Kal OTIONTTOTE UTTAPXElI TTAVW OTNV KEVTPIKA TTAaKETa Tou Sun SPOT,
ommws LEDs, avaloyikéc €icodol K.a. TIPETTEl va XpnoIdoTroinBei To  TTAKETO
com.sun.spot.sensorboard.EdemoBoard. lMpétrel €mmiong va xpnoIgoTToiNBei To TTAKETO
com.sun.spot.sensorboard.peripheral, T0 0oT1T0i0 TTEPIEXEI DIETTAPES YIA OUYKEKPIUEVEG
EQPAPHOYEG DIAPOPWYV TTEPIPEPEIOKWV HOVAdWY TToU cuvdEovTal he TV eDemo TTAakETa
[3] [17] [18].

1.5.6.1. AloONTAPAS PWTICHOU

O aic6nTpag @WTICKOU avixveUel TNV EVTOON TOU QWTICPOU Kal ETTIOTPEPEI Evav
aképalo TTou Kupaivetal atmmo 1o 0 péxpr 10 750. To 0 avrmikatotrTpifel To AatTOAUTO
oKOTAdI. H pé€yiotn evaicbnoia Tou aiodntipa ayyiel pAkn KUpatTwy 600 nm. MNa va
ONUIOUPYNOOUNE €va QVTIKEIMEVO aIoBNTAPA QWTIOPOU XPNOIUOTIOIEITAI O TTOPAKATW
KWOIKAG.

import com.sun.spot.sensorboard.EDemoBoard;

import com.sun.spot.sensorboard.peripheral.lLightSensor;

ILightSensor ourLightSensor = EdemoBoard.getinstance().getLightSensor();

MNa va TTdpoupe TIHES aTTO ToV AiIoONTPa GWTICPOU YivETal XpAON TOU TTAPAKATW
KwodIka [3] [17] [18].
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int lightSensorReading = ourLightSensor.getValue();

1.5.6.2. AloBnTripag Beppokpaciag

O aioBnmipag Bepuokpaoiag avixvelel Tnv  €viaon Tng Bepuokpaciag
TTEPIBAANOVTOG Kal ETTIOTPEPEI £vav OKEPAIO TTOU KupaiveTal petagu 0 kar 1023. O
apiBudg autdg dev avTITTPoowTTEUEl TN BepUokpacaia ouTe o€ Celsius oute o€ Fahrenheit
Babuoug, cival £vag akatépyaoTog apIiBuog. To HovTEAO Tou aiIoONTPa QWTICPOU Eival
ADT7411 pe évav 10-bit avaAoyiKO-Oe-wnNPIOKO MPETATPOTTEA O OTI0I0G WTTOPEI va
avixveuoel Beppokpacia TTePIBAANOVTOG TTOU KupaiveTal atmd -40 oe +125 BaBuoug
Celsius. lNa va dnuioupynBei éva avTikeipevo aioBnTthpa BEpUOKPATiag XPnOoIUOTTIoIEITal
O TTAPOKATW KWOIKAG.

import com.sun.spot.sensorboard.EDemoBoard;
import com.sun.spot.sensorboard.io.ITemperaturelnput;
ITemperaturelnput ourTempSensor = EdemoBoard.getADCTemperature();

MNa va TTdpoupe TIHEG aTTo ToV AIoONTAPa BEPPOKPOTIAG XPNOIUOTIOIEITAI O TTAPAKATW
KWOIKAG.

/I akatépyaoTn TIPN BepuUoKpaaciag

int temp = tempSensor.getValue();

/I iy Beppokpaociag oe Celsius

double celsiusTemp = ourTempSensor.getCelsius();

/I iy Beppokpaaciag oe Fahrenheit

double fahrenheitTemp= ourTempSensor.getFahrenheit();

MNa TTNYEG @WTICHOU, OTTWG O AAUTTEG POOPICOU, O OTTOIEG PaivovTal OTO
avBpwTTivo PaT oTaBEPES AANG OTNV TTPAYUATIKOTNTA N £vTacot] Toug aAAGlel CuvEXEIQ,
XPNOIUOTTOIEITAI N TTOPAKATW EVTOAR,

int getAverageValue(int n);

O1TOoU AapBavovtal n JETPAROEIG, KaBepia KABE 1 msec kal uttoAoyileTal n y€on éviaon
PWTIOPOU TOUG.

O aioBnTApag Beppokpaciag Twv Sun SPOTs BpiokeTal avaTtOQEUKTA KOVTA O€
TTNYEG BepuoTnTag TTAVW OTnv TAGKETA Twv Sun SPOTs kal 10eatd TTO £YKUPEG
METPAOEIC Ba TTPOEKUTTITAV ATTO TN XPHON €VOG £§wTEPIKOU aloOnTrpa Beppokpaaiag TTou
Ba ouvdedTav OTIG BUPEG €10000U — £€6O0U TNG TTAaKETAG Twv Sun SPOTSs [3] [17] [18].

1.5.6.3. AloOnTiipag Kivnong (ETITaxuvoiopETPO)

To emMTAXUVOIOUETPO UETPAEI TNV EMTAXUVON TNG BapuTnTtag, avixveuel dnAadn
TNV Kivnon o€ TpeIg dIaoTAoEIG. To YOVTEAO Tou eITaXuvoldpeTpou gival LIS3L02AQ kai
atroteAcital amd évav pikpoaioBntipa MEMS, (Micro-Electro-Mechanical System), o
OTTOIOG METATOTTICETAI ATTO TNV OVOUOOTIKI) Tou Béon étav e@apudleTal Wi yPAUMIKN
ETMTAYXUVOTN, TTPOKAAWVTAG £T01 pia NAeKTPIKr ducavaloyia, n otroia dlaBadeTal TEAIKA
atroé TOV AVAAOYIKO-OE-WN@PIAKO PETATPOTTEA TNG KEVTPIKAG TTAAKETAG Twv Sun SPOTSs.
AlaBétel duo TPOTTOUG AsiToupyiag TTou KaBopifouv TO €UPOG Twv TIHWV TTou Ba
MeETPAoOOUY, atmod -2g €wg 2g Kal atro -6g €wg 6g. H akatépyaoTtn TiPr 1Tou AauBavel 1o
ETTITAXUVOIOPETPO €ival évag apiBudg mou kupaivetal amd 10 0 péxpr 10 1023 Kai
METATPETTETAI OTN CUVEXEIQ O€ g duvApEIS. H pndeviki BaputnTta BpioKeTal TTEPITIOU OTO
466,5 [3] [17] [18].
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To EMTAXUVOIOPETPO PETPAEI TNV ETTITAXUVON O€ TPEIG dIAOTAOEIS (X, Y, Z).
MNa va dnuioupynBei €va AVTIKEINEVO TOU ETTITAXUVOIOUETPOU XPNOIUOTTOIEITAI O
TTAPOKATW KWOIKAG.

import com.sun.spot.sensorboard.EDemoBoard;
import com.sun.spot.sensorboard.lAccelerometer3d;
IAccelerometer3D ourAccel = EdemoBoard.getinstance().getAccelerometer();

MNa va AaBel dedopEva TO ETTITAXUVOIOUETPO, Ba TTPETTEI VA OPIOTEI TO EUPOG TINWV
oT1o otroio Ba petprioel. To 0 BETel TO €UPOG TIMWV PETALU -2g Kal 2g, Kal To 1 B€TEl TO
€UPOG TIHWV PETAEU -6g KAl 6g. 2TN CUVEXEIQ TO ETTITAXUVOIOUETPO Ba TTPETTEI va EIVEI
avevepyd yia 100 milliseconds woTe o1 PETPAOEIS TOU va gival €ykupeg. AKOAouBEi o
OXETIKOG KWAIKAG.

/10 gival 2g, 1 €ival 69
ourAccel.setRange(0); //xpnoiyoTroinoe 2g eUPOG TIHWV
/[ Travon yia 100 milliseconds wWOTE Ol ETPAOEIG VA gival EYKUPES
try{
Thread.sleep(100);
} catch (InterruptedException ex) {
Il ayvénoe eCaipéoelg
}
MNa va TTapoupE TIHEG ATTO TO ETTITAXUVOIOPETPO XPNOIKOTTOIEITAI O TTAPAKATW KWOIKAG.
int x-accel = ourAccel.getXaxis().getValue();
int y-accel = ourAccel.getYaxis().getValue();
int z-accel = ourAccel.getZaxis().getValue();

1.5.7. NetBeans

H uAotroinon Ttou AoyiopikoU TTpayuatotroindnke oto mepIBAAAOV avatTuéng
NetBeans IDE, (Integrated Development Environment). To NetBeans €ival pia avoixm
TTAATQOPUA AVATITUENG AOYIOUIKOU YIa £QAPPOYEG TTOU £XOUV YPOQTEl KUpiwg ot Java
aAAG uttooTnpicel Kai GAAeG yAwoaoeg, 10iwg PHP, C/C++ kait HTML5.
To NetBeans IDE é€xel ypa@rei oe Java Kal UTTOpei va eKTEAECEl €QAPUOYEG O€
otTo100NTTOTE AcIToUpyIKO TTOU BpiokeTal TTpogykateoTnuévo kKatoio JVM (Java Virtual
Machine). lNa tnv avamTu¢n Java TTpoypauPAaTWY €ival ammapaitnTn Kal N eykataoTaon
JDK, (Java Development Kit) [19] [20]. Ztnv TTapoUca €@ApPOyr EYKOTAOTAONKE Kal
xpnoiyotroinenke n €ékdoon NetBeans IDE 8.0.1.
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Concentrator, - NetBeans IDE

File Edit View MNavigate Source Refactor Run Debug Profile Team Tools Window Help

el L T bBR-G-

I | Projects x = @Mar\hrain.]ava x]@ Concentrator java x]
g |y ATt Sourcs | History B-B- RSk «sn| o
= |-&% Conrentrator —
& - E‘@ e 37 public class Concentrator extends NIDlet {
= ¢ =[5 ora.sunspotworld radio EE
E H @ Cancentrator.java 33 rrivate static final String VERSION = "1.07;
[ 5 org.sunspotworld reservoir 4n private static final String HOST PORT = "&77;
|E ora.sunspatworld, shewhart 41 private static final int EVENT PERIOD = 10 * 5000:
5 org.sunspotworld, utlls 4z private boolean tlDo = true;
= ] buidom 43 public final static int MAX SENSOR SIZE = 6;
% 4 LEDSampleCade 44 final static int MAX DATASTREAM STZE = 1000;
%‘ Q Maribrain 45 final static int RESERVOIR CYCLE = 8;
= A4 Sensorsampler 43
@ 47 rublic final static int DEFAULT REESERVOIE SIZE = 53
45 int[][] event = new int[MAX SENSOR SIZE][1]:
49 int[][] ressrvoirEvent = new int[MAX SENSOR SIZE][1];
50 int[] multiSensorEvencsToCompare = new int[MAX SENSOR STIZE]:
51 int[] multifensorReservoirEventsToCowpars = new int[MAX SENSOR SIZE];
52
53 Douwble[][] ressrvoirData = new Double(MAY SENSOR SIZE] [MAX DATASTREAM SIZE];
54 Double[][] reservoirSsmples = new Double[MAX SENSOR STZE] [DEFANLT RESERVOIR STZE] ;
85
56 [H] public: Concentrator() {
57 Super i) ;
58 for (int i = 0; i <« MAX SENSOE SISE: i4+) {
59 multiZensorEventsToCompare[i] = -1;
[ multiZensorReservoirEventsToCowpare[i] = -1:
Bl H
62
63 for (int i = 0; i < MAX SENZOR SIZE; i4+4) {
&4 for {(int 3 = 0; 3 < 1; j++) |
[ event[1] [J] =
BE +
87 H
B3
&9 for (int 1 = 0; i < MAX SENSORE SIZE; i4+) {
70 for (int 3 = 0; j < MAX DATASTREAN SIZE; j++ {
7L reservoirbata[i] [1] = null:
Tz +
73 H
T4
75 for (int 1 = 0; i < MAX SENSOE SIZE; i+4+) {
76 for (int 3 = 0: j < DEFAULT RESERVOIR SIZE; J++) {
77 reservoir3smples[i] [1] = null;
78 ¥
£ org.sunspotwarld.radio.Concentrator > & Concentrator 3 For (nti=0;i < MAX_SEMSOR_SIZE; i++) » For(inti=0;j<1;3++) »

& [ output

Ewova 18: Epyaleio avamntuéng Aoytopikol NetBeans
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2. AVaAuTIKA TTEPIYPA®PN TWV AAYOPIiOpwWYV

2.1. Shewhart algorithm (Control Chart)

To didypapua eAéyxou Shewhart €xel pia Baon ava@opdg KaBwG Kal avwTata Kal
KATWTOTA OpPIa, ToU ep@avifovial w¢G OIOKEKOUMEVEG YPAMUEG, Ol OTTOIEG  gival
OUMUETPIKES YUPpW aTTd TN Paoikn ypapun. O YeTPAOEIC aTTeikoviovTal oTo ypdenua
EvavTl P0G YPAUUAG xpovou. O1 peTproceig TTou Bpiokovtal £Ew atrd Ta Opia TTOU
BewpouvTal EKTOG EAEYXOU.

Ta dvw (Upper Control Limit = UCL) kai k&Tw (Lower Control Limit = LCL) 6pia eAéyxou
gival:

UCL = atodekTA TIun + K * diadikaaia TutTikNg ammokAIionS
LCL = ammodekTh Tiun - K * diadikaoia TutTikNG armokAionS

OTT0U N d1adIKacia TUTTIKHNS QTTOKAIONGS €ival N TUTTIKN QTTOKAION TTOU UTTOAOYIETal QTTO
TOV BacikO £AeyXo TNG BAONG BEDOUEVWV.

AuTA n dladikaoia gival éva dIAypPAPHa EAEYXOU HEUOVWHEVWY TTAPATNPNOEWV.
Ta TTponyoupévwe TTepIypagévia diaypduuata eAEyxou egapTwvtal amd opBoAoyikd
UTTOOUVOAQ, TO OTTOid XPNOIMOTTIOIOUV TIG TUTTIKEG QTTOKAICEIG TTOU UTTOAoyifovTal aTrd
opBoAoyiké uttooUvoAa yia Tov UTTOAOYIOUO Twv opiwv eAéyxou. MNa uia diadikacia
METPNONG, o1 uttoouddeg Ba atroteAouvrav atmd PBPaxXuTTPOBECUES ETTAVOANYEISC Ol
OoTToieG uTTopEl  va xapakTtnpifouv Tnv akpifeia Tou opydvou, aAAG Ox1 TNV
MOKPOTTPOBEeoUN HETABANTOTNTA TNG dIadIKACIAG. TNV ETTIOTAUN TNG METPNONG, TO
EVOIOQPEPOV ETTIKEVTPWVETAI OTNV AEIOAOYNOTN UEPOVWHEVWY PETPACEWY (A HECWV OpWV
TWV BpaxutrpoBeopwy eTavaAnyewy). ‘ETol, n TUTTIKA o1téKAIon PE TNV TTAPodo Tou
XPOVou gival To KAaTAAANAO PETPO TNG METABANTOTATAG.

MNa TNV €TTITEVUEN auOoTNPOU eAéyxou TNG dladikaciag HETpnong, BEToupE
k=2

OTTOU O€ AUTA TNV TTEPITITWON TTEPITTOU 5% Twv PETPAOEWYV aTTO JIa d1adIKACia TTOU EXEI
TOV €AgyX0 Ba TTapAyouVv eKTOG-EAEYXOU OrjuaTta. AuTo TTPOUTTOBETEI OTI UTTAPXE! EVOG
QPKETA peYAAOG apiBuog Babuwy eAeuBepiag (> 100) yia Tnv ekTipnon Tng diadikaagiag
TUTTIKAG aTTOKAIONG.

MNa va eTTONPAVOUNE HOVO EKEIVEG O HETPAOEIG Ol OTTOIEG Eival KATAPWPO EKTOG EAEYXOU,
BéToupE

k=3
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OTTOU O€ QUTA TNV TTEPITITWON TTEPITTOU 1% Twv PETPAOEWYV aTTd Jia dladikaaia eAEyXou
o€ Ba TTapayel KTOG-eAEyxou onuarta [21].

Ala@opeTikd, oTo dldypapua eAéyxou Shewhart, pia JeTaBANTA Xk OIATTICTWVETAI
OTI atTOKAiIVEl OTTO TIG KOVOVIKEG TIUEG OE KATTOIO OEDOPEVN XPOVIKN OTIYMR ME BAon Ta
dUO OpIa eAEyxou: TO avwTaTto OpIo eAéyxou (UCL) kal To KaTwTtaTo 0plo eAéyxou (LCL).
Ta 6pia eAéyxou opifovTtal wg N améoTacn atrd TNV TpEXoUca PEoN TIKA TG akoAouBiag
X1,...,Xk N OTTOIA €ival:

e I + aoyxfor UCL, and
e I -aokfor LCL

AnAadn, n TIUA Xk avixveueTal OTI Ba «XTUTTAOEI» €vav oUuvayEPPO 1 aAAIwG Ba onuavel
éva oupBav av xx > UCLk | Xk < LCLk. O1 mipég UCLk and LCLy opiCovTtal wg €ENG (ME
oTadIOKA augavoueveg HEBOOOUG):

Ty =T + (X - Trer)/K
Kal
0% = ((k-1) 0% + (% - Th) (X - Tra))/K

To didypapua eAéyxou Shewhart emoTtpépel +1 av xx > UCLy , -1 av xx < LCLk and
opaAdéTnTa dnAadn 0, av Xk ¢(LCL, UCL). H TrapdueTrpog a opiletal va gival a = 3. (ZTnv
01K yag ulotroinon 1o a cupBoAileTal pe K) [22].

2.2.  AAyo6pi0pog AsiyparoAnyiag Ae§apeviig (Reservoir Algorithm)

H tuxaia derypatoAnyia gival Bacikry o€ TTOAEG UTTOAOYIOTIKEG £QAPUOYEG OTNV
EMOTAKN TWV UTTOAOYIOTWY, OTN OTATIOTIKA Kal oTnV unxavikr). To TpoBAnua Eykerral
oTNV €TMAOYN XWPEIG avTikaTdoTaon evog Tuxaiou dgiyuaTog YAKOUG N atrd €va oUVOAO
N. MNa mapadeiyua, prropei va BEAoupe Eva Tuxaio deiypa n eyypapwy atrd yia opada N
EYYPAPWY, 1 UTTOPEI va BEAoUUE Eva TuXaio deiyua N akePaiwy apIBPwWwV aTTd To OUVOAO
{1,2,...,N}.

MoAAoi aAyopiBuor €xouv avatrtuxBei yia autd 1o TTPORANUa otav n Tiyrp Tou N
gival yvwoTh €€apxng. Z€ auTh TNV gpyacia JEAETAPE Eva TTOAU SIA@OPETIKO TTPOPRANUA:
ociyyatoAnyia o6tav 10 N ¢€ivar dyvwoTto kol Ogv  uTtTopeEi  va  TTPoadIopIoTEi
atmroteAeopaTtikd. Mia Auon €ival va Tpoodiopicouue TnV TIUA Tou N o€ éva «TTEPATUA»
Kal META va XpnolhoTroiooupe AGAAN uéBodo katd Tn OldpKeld Tou OeUTEPOU
«tepdopaTocy. Qotoco, Trpokabopilovrag To N ptmopei va unv gival TTavra TTPAKTIKO 1)
duvarov [23] [24-31].

MNa autdv Tov Adyo, Ba TTEPIOPIOTOUNE OTNV ETTEEEPYATIA TOU APXEIOU EYYPOAPUIV
ME éva B1ad0xIKO TTéEpaca Kal Xwpig yvwon Tou N.

ATtrodeikvueTal OTI OAEG OI OEIYMOTOANTITIKEG PEBODOI TTou eTTegepydlovTal TO
ApXEI0 PE €va «TTEPACHA» PTTOPOUV VA XAPOAKTNEIOTOUV WG aAyOpIOpol delyuaToAnyiag
degapevnc (reservoir algorithms).

H Baoikni 10€a tmicw amd kdBe aAyopiBuo deiypartoAnyiog deCapevig eival va
OI0AEEEl Eva Oeiypa peyEBoOUG > n, atrd TO OTTOIO £va Tuxaio deiyua PeyEBoUGg N PTTopEi va
TTapax0ei. ‘Evag aAyopiBuog delypartoAnyiag degapevhg opideTal wg £EN1G:
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Opiouog 1. To mpwTto Priua kaBe aAyopiBuou deiypatoAnyiag deapevig eival va
TOTTOBETACEI TIG TTPWTEG N EYYPAPEG TOU ApPXEiOU O MO degapevr) dglypaToAnyiog
(reservoir). O1 UTTOAOITTEG €YYPAPEG ETTECEPYACOVTAI TEIPIOKA Kal ETTIAEyovTal ATTO TN
degapevr) govo otav QTacel n ocIpd Toug yia emegepyacia. 'Evag alydpiBuog kaAeital
aAyopiBuog delypaToAnyiag OeCaueEVAG av KATOPEPVEL va ETTITUXEI META OTTO TNV
emmegepyaoia TnG KABE eyypa@ng, OTI Eva TTPAYHMATIKA TuXaio dciyua peyéBoug n uTTopei
va g€axOei atrd Tnv Tpéxouca KatdoTaon TnNG OeCaPEVAG.

210 TENOG TNG OEIPIOKNG OAPWONG Tou apxeiou, TTPETTEl va €EaxBei 1O TEAIKO
TUXaio Ogiypa atrd Tnv degapevn delypatoAnyiag. H degapevr) evOEXETAI VA €ival APKETA
MeYAAn kai €101 n dladikacia autr) va eival «akpiBA». O1 mo aT1rodoTIKoi aAyopiBuol
delyparoAnyiag deCapevng atro@elyouv autod 1o BAPA PeE To va dlaTnpouv TTavTa €va
OUVOAO aTTO N UTTOWAPIEG EYYPAPEG TTOU £XOUV avadelxBei otnv deEAUEVH, OI OTTOIEG
atroTeAOUV £va TTPAYMATIKA TUXAIo OEiyua TWV EYYPAPUIV TTOU £XOUV ETTECEPYATTEI MEXPI
ekeivn tn oTiyun. Otav pia eyypagn €mAex0ei yia Tnv degapevn delypatoAnyiag, yiverai
UTTOWN®Ia KAl avTIKaBIOTA pia atrd TIC TTPWNV UTTOWNQPIEG EYYPOPES. 2TO TEAOG TNG
OEIPIOKAG odpwong TOU OpPXEiou, TO TPEXOV OUVOAO Twv N uTToWn@iwv Eival 1o
TTOPAYOUEVO QTTOTEAECHA WG TO TEAIKO deiyua.

O AAy6piBuog R (TTou gival aAyopiBuog deiypatoAnyiag degapevig Adyw Tou Alan
Waterman) Asitoupyei wg €€AG: OTav, yia t > n, n (t+1)o0TAH eyypa®r Tou apxeiou givai
uTtO eTTeCEpyaaia, TOTE OI N UTTOWNAQPIEG OTTOTEAOUV €va  Tuxaio deiyua Twv TTPWTWV t
eyypaowyv. H (t+1)oTth eyypagn €xel mBavornta n/(t+1) va Bpioketar oe éva Tuxaio
Ociyua peyéBoug n Twv TTPWTWV t+1 eyypa@wyv Kal KaT autdv Tov TPOTTO YiveTal
uttowneia pe moavotnTa n/(t+1). H uttowneia eyypa@ry TTou avTikaBIioTd emmAéyeTal
Tuxaia atrd TIG N uTToWn@Ieg. Eival apkeTd €UKOAO va dIATTIOTWOEl KAVEIG OTI TO TEAIKO
OUVOAO N uTTOWNQiwV aTTOTEAEI £va TUXaiO dEiyua TWV TTPWTWYV t+1 eyypagpuv.

O mAAPNG aAyopiBuog divetal TTAPAKATW. To TPEXOV OUVOAO TwV N UTTOWN@iwy
ammoBnkevetal otov Trivaka C, omig 6¢éoeig C[0], C[1],..., C[n-1]. H evowpaTwuévn
Boolean cuvdptnon eof emoTtpégpel true av @Tadoouuye OTO TEAOG TOu apyxeiou. H
YEVVATPIO TUXaiwv apiBuwyv RANDOM eTmioTpé@el £€vav TTPayHaTIKO apiBud otn povada
TOU Xpovou. H kAAon Tng ouvdptnong READ_NEXT_RECORD(R) diaBadel Tnv erépevn
eyypaen atd 10 apxeio kalr Tnv amobnkevel otnv gyypagrn R. H kAfnon ouvdptnong
SKIP_RECORDS(K) TrTapaAciTrel TIG eTTOPEVES K EYYPAPES TOU QpXEiOU.

{Make the first n records candidates for the sample)
forj :=0ton - 1do READ_NEXT_RECORD(C[j]);
ti=n; |t is the number of records processed so far}
while not eof do |Process the rest of the records}
begin
t=t+1;
A =TRUNC (t x RANDOM( )} |.# is random in the range 0 = .# = t — 1}
if # < n then {Make the next record a candidate, replacing ane at random|
READ_NEXT_RECORD(CL#])
else {Skip over the next record)
SKIP_RECORDS(1)
end;
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OT1av @1a0el 0TO TEAOG TOU OPXEIOU, OI N UTTOWHPIEG EYYPAPES TTOU Eival ATTOBNKEUUEVES
oTov TTivaka C atroTeAoUV £va TTPAYMATIKA TUXaio dgiyua Twv N eyypa@wy ToU apxEiou.

O1 Trepiopiopoi oToug aAyopiBuoug yia autd 1o TTPORANUA delyuatoAnwyiag eivai
OTI O EYYPAPEG TTPETTEI VA dIaBACTOUV OEIPIOKA KAl TO TTOAU pia gopd. AuTd TTPOKTIKA
onuaivel o1 KABe aAyépiBuog yia autd 1o TTPORANUA TTPETTEN va dlatnpei pia deCapevi
delyparoAnyiag n otroia TTrePIEXEl Eva TuxXaio Ogiyua PEYEBOUG N TwV EYYPAPWV TTOU
EXouv eTTeCEPYAOTEI HEXPI TN BEDOPEVN XPOVIKN OTIYHN. AUTO POG TTAPEXEI TNV AKOAoUON
yevikeuon.

Ocwpnua 1. K&be aAyopiBuog yia autd 1o TpoRAnua deiypatoAnyiag cival évag TUTTog
aAy6piBuou deiyuatoAnyiog deCapevig.

Opiouog 2. H Tuxaia pyetaBAnt) #(n, t) opieTal wg o apiBudS Twv eyypa@wy OTO apxEio
TTOU TTOPOAEiTTOVTQI TIPIV. N €TTOPEVN  eyypa®r €TmAexBei  yia  Tnv  deCapevih
oclypatoAnyiag, 6tou n eival T0 péyeBOg Tou deiydaTog Kal t gival 0 apIBuog Twv
EYYPOPWYV TTOU €XOouv eTTegepyacTei pEXPI TN Oedopévn oTiyun. lMa onueioypagikn
EUKOAIa, ouxva ypdeoupe ¥ avti yia & (n, t), 6TTOU O QUTH TNV TIEPITITWON Ol
TTaPAUETPOI N Kal t Ba evvoouvTal.

H Baoikn 18éa yia Toug aAyopiBuoug OciypatoAnyiog OeCauevig eival va
TTapdyouv eTavalaupavopeva 10 &, va TTAPAAEITTOUV QuTOV ToV apiBud eyypa@wy, Kal
va €TMAEyouv TNV eTTOEVN eyypa@n yia Tnv de€auevh. OTTwg kKal atov AAyopiOuo R,
dlaTnpoupe éva oUvoAo n utrown®@iwv otn degapevry. ApXIKA, Ol TTPWTEG N EYYPAPES
emMAEyovTal WG UTTOWAPIES Kal BéToupe t := n. O1 aAyopiBuol atToBEPaTOg £X0UV KATA
Baon TNV TTAPAKATW YEVIKA TTEPIYPAPH:

while not eof do {Process the rest of the records}

begin

Generate an independent random variate ¥ (n, t);

SKIP_RECORDS(%); |Skip over the next . records)

if not eof then
begin {Make the next record a candidate, replacing one at random}
# := TRUNC (n Xx RANDOM( )); {# is uniform in the range 0 = .# < n — 1}
READ_NEXT_RECORD(C[.#])
end

ti=t+ +1,

end;

O1 aAyopiBuol delypatoAnwiag 1Tou TTapoucidalovtal dIa@EPOUV PETALU TOUG OTOV
TpOTTO TToU TTapdyetal 10 % O AAy6piOuog R ptmopei va utrel o autd 1O TTAioIO:
Tapayel 10 ¥ o O(H) xpodvo, xpnoiyotroiwvtag O(F) kAnoeig otnv RANDOM. Oi 1peig
aAy6piBuol TTou TTapouacidlovtal o€ auTh TNV gpyacia (AAyopiBuol X, Y kai Z) TTapdyouv
T0 & TaxuTEPa a1 0TI 0 AAYyOpIBuog R. O aAyopiBuog Z Tou Ba avaAuBei oTn ouvéxela,
TTapdyel 1o ¥ o€ oTaBepd Xpdvo, OuVABWG, KAl KOTA CUVETTEIQ EKTEAEITAI O€ NECO XPOVO
O(n(1+log(N+n))).
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To @dopa Tou ¥ (n, t) €ival TO OUVOAO TwV PN APVNTIKWV aKepaiwv. H ouvdptnon
katavoung F(s) = Prob{#<s}, yia s = 0 pTTOpEi va eKYPAOCTE WG EENG:

£o (t+1—ny*t

Fo) =1-osve = Cr

E§icwon 1

Me Baon 1O TTOPATTAVW MUTTOPOUME VO TTAPAYOUHE HIO aveCAPTNTN OPOIGHOP®N
TUXQia JETABANTA %/ KAl 0T CUVEXEIA VO BECOUUE TNV & OTNV JIKPOTEPN TIPA S = 0 €101
woTe % < F(s). AvtikaBioTwvtag otnv E&iocwon 1, n ouvBikn TepuaTIopoU 1I000UVaEi
ME:

(t+1-n)"
[: + 1}:-&[

=1-.

E§icwon 2

Emeidn n % cival avedptnTn Kal OUOIOPOP®A KATAVEPNUEVN, £TOI €ival Kal n
TToooTNTA 1- 9/ ETTOMEVWG PTTOPOUME VA QVTIKATAOTACOUPE TO 1- 9% o€ auti Tnv
aviooTNTA PE IO QVEEAPTNTN OPoIOuOP®N Tuxaia PETARANTH, TNV OTToia OVONAloUupE 7.
H véa ouvBnkn TepuaTtiopou gival n:

(t+1—n)
(t + 1)+

=7.

E§icwon 3

O AAy6pIBuog X Bpiokel TRV piIkpdTEPN TIPA TOu S = 0 IKavoTtroiwvTag Ty E€iowon 3 pe
atrAf diladoyikn avalnTnon, wg akoAoubwg:

7 = RANDOM( ); {7 is uniform on the unit_interval}
Search sequentially for the minimum s = 0 such that (t + 1 — n)**1/(t + 1)**! <= 7
F =5

O1 xpovor ekTEAeong kal Twv OUo AAyopiBuwv R kar X egivar O(N), aAAd o
AAy6pIBuog X gival TTOAATTAG TaxuTepOG, d10TI KaAei TRV RANDOM pévo pia @opd kéde
@opd TTou TTapdyeTal 7o ¥, avti yia O(¥) @opEg.

‘Evag eVOAAOKTIKOG TPOTTOG va BPOUUE TO €AAXIOTO S TTOU VA IKAVOTIOIEI TNV
ECiowon 3 eival va xpnoigotroinBei duadiky avaldhtnon, | akOopa KaAUuTepa, MIa
TTapaAAayry TG peBodou mapePPoAng Tou Newton (Newton’s interpolation method). H
TeEAeuTaia TTPOOEyyIon €ival n Baon yia Tov AAyopiBuo Y.
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O AAy6pIBuoc Z akoAouBEi TNV YEVIKI) MOPE®A TTOU TTEPIYPAPNKE TTapatrdvw. H
METABANTA Tuxaiag TTapdAnyng ¥ (n, t) TTOPAYETAI OE OUVEXN XPOVO, KaTd PECO OO,
aTTo I TPOTTOTTOINCN TNG MEBOGBOU atTOpPIYnG-aTTodoXN G Tou von Neumann. (rejection-
acceptance method). H kupia 1&€a €ival 0TI YTTOpOUPE va TTAPAYOUNE TO ¥ ypriyopaq,
TTAPAYOVTOG PIa yPriyopn TTPOCEYYION Kal «BI0pBWVOVTAG» TNV £TC1 WOTE N KATAANKTIKN
TNG KATAVOWMN va gival n €mBuunTr katavoun F(s).

H yevikn epiypagr Tou Tws o AAyopiBpog Z trapdyel 1o ¥ (n, t) TrTapouciadeTal
TTAPOKATW:

if t = T X n then Use the inner loop of Algorithm X to generate &
else begin
repeat
Generate an independent random variable 2° with density function g(x);
¥ = RANDOM/(); |# is uniform on the unit interval}
if 7 < h(LZ°1)/cg(2’) then break loop
until &/ < f(lLZ’ 1)/ eg (Z);
=121
end;

To TmePITTAOKO KOJUMPATI oTnv avdamTuén Tou AAyopiBuou Z Atav va Ppedouv
KATAAANAEG €TTIAOYEG yIa TIG TTAPANETPOUG g(X)(n ouvapTnaon TTUKVOTATAS Tou 4°), € Kal
h(s) mou va &ivouv ypriyopeg TIUEG ekTEAeoNG. O TTAPOKATW ETTIAOYEG QaiveTal va
douAgUoUV KaAUTEPQ:

g(x) = —2 ( t ) $20;

t+x\t+x
t+1
c=—"-—;
t—=n+1
n t—n+1 nH
= =
his) t+1(t+s—n+1) » *=20.

BeAtiototroimoeig AAyopibuou Z: Mapakdtw mTapoucialovTal TPEIC BEATIOTOTTOINCEIG TTOU
BeATILOVOUV dpauATIKA TO XPOVO €KTEAEONG TNG ATTANG £€kdoong Tou AAyopiBuou Z. AuTtég
Ol TPOTTOTTOINCEIG EVOWMPATWYOVTAI 0TNV TEAIKA UAoTTOINCN Tou AAyopiBuou Z.

1. BeAnororroinon Karw@Aiou (Threshold Optimization).
‘Exel Ndn ouutrepIAN®BEl wg PEPOG Tou Bacikou aAyopiBuou. XpnolhoTToIoauE
Mia oTaBepr) TTapAPETPO T yia va TTPoodIopicoupE TTwg Ba TTapaxdei 1o ¥ : av t <
Tn, 10TE XPNOIMOTIOIEITAI N €0WTEPIKA €TTavaAnwn Tou AAyopiBuou X yia va
TTapax0ei 10 %, aANILOG XPNOIPOTTIOIEITAI N TEXVIKI TNG ATTOPPIYNS — atTodoxng. H
Ty Tou T ouvRBwg opifstal oto €upog 10 — 40. H emAoyi ToUu T = 22
Aeitoupynoe KaAutepa atmd OAeG 0TV €QAPUOYR KAl O TPEXWV XPOVOG
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TTeplopioTNKe atrd évav Trapdyovra TepiTtou 4. YTApxel évag TTOAU BACIKOG
AOyog TTOoU €€nyei yiaTi auTh N BeATiIoToTToiNON €ival onuavTikA( yI' autd ¢AAAoU
XPNOIMOTIOINONKE Kal wg PEPOG Tou Paoikou aAyopiBuou): lNpooTtartevel atrd
utrepxEiAion uttodIaoToANG KivnTou pkoug! (floating-point overflow)

O1 BeATioTOTTOIOEIG TTOU TTAPOUCIAlOVTal OTA ONUEIa 2 Kal 3 aQOopoUV TEXVIKEG YIO TV
arrahoipny datravnpwyv KAQOEWV 0€ JOBNUATIKEG UTTOPOUTIVEG.

2. BeAniororroinon tn¢ RANDOM (RANDOM Optimization).

H BeATioToTroinon authi pag €TMTPETTEI PEIWOOUME TIGC KAAoelc otTnv RANDOM
TTEPICOOTEPO ATTO TO €va TpiTo. KABe gopd TTou TTapdyeTal N 24" armraiteital va
TTapaxBei kKal pia avegdptnTn ouolidpop®n Tuxaia MPeTaBAnT 6tTou €W TNV
KaAoupe ¥ . MOvo TToU TNV TTPWTN QOPA TTOU TTOPAYETAI N 4, WTTOpPEi va
atmmo@euxBei pia kKAjon otnv RANDOM kai va UtToAoyIOTEI N 7/ (KAl KATd CUVETTEIQ
N 2) Je évav aveEapTnTo TPOTTO XPNOCIKMOTTOIWVTAG TIG TIUEG TWV %/ KOl 4" aTtd TNV
TTPONYOUUEVN ETTAVAANYN.

3. BeAnioromoinon Ymopoutivwy (Subroutine Optimization).

MTtropoupe va augiooupe TNV TaxuTnTa Tou AAyopiBuou Z oxeddv oto dITTAGOI0,
HEIWVOVTAG OTO HIGO TOV apIBUO Twv TTPAEewY TG HOPPAS XY, OTTOU X Kal Y ival
€iTE TTPAYMOTIKOI ApIOUOI (e UTTOBIAOTOAR KIVNTOU PAKOUG) €iTE pHeYAAOI aképalol.
O umrohoyiopdg Tou X' = exp(ylnx) mepAauBavel pia éuuecn KARon oTig duo
UTTOPOUTIVEC TNG MaBnuaTikiS BIBAIOBAKNG: EXP (exponential — ekBeTIKA) kai LOG
(logarithm — AoyapiBuikfy). O utTtoAoyIONOG TTaipvel OTABEPO XPOVO, AAAG n
oTaBepd eival TTOAU peyoAUTEPN ATTO TOV XPOVO Yia €va TTOAAQTTAQCIQoNO N
Olaipeon. Metd atd TTpdgeig, BEToviag 2 Tov éva Opo (€xel Tnv idia dlacTropd ue
nv /Vl’”) TTOPATNPEOUUE OTI UTTOPOUME VA UTTOAOYIOCOUNE TNV 27 XWwpig TTpAgn TnNG
pop@nrc x¥ Bétovrag 2 =t(2/— 1).

YAotroinon Tou AAyopiBuou Z

Apxiké ekteAoupue Tov AAy6pIBuo Z yia va Bpoupe éva Tuxaio deiyua peyéBoug no.
21N ouvéxela TTapdyouue Eva Tuxaio deiypa peyéBoug n atrd 1o Tuxaio deiyua peyéBoug
No XPNOIMOTTOIWVTAG TNV akOAouBn atrAn diadikaagia:

for j := 0 to ny — 1 do already._selected := false;
num_gselected = O
while num_selected < n do
begin
A = TRUNC(ng x RANDOM( ));
if not already_selected[.#] then
begin
OUTPUTI(CL#]);
already _selected[.#] := true;
num_ selected ‘= num_ selectad + 1
end
end
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O BeAtioTotmoinuévog KwoIKag yia Tov AAyopiBuo Z Trapoucidletal TTapakdtw. To
TTPWTO KOPMPATI TOU TTPOYPAMMATOG €ival OUCIaoTIKA 0 KWOIKAG yia Tov AAyépiBuo X, o
OTT0IOG EKTEAEI TNV dEIYMATOANWIA PEXPI TO t va €ival apKeTA peyaio [23].

{Make the first n records candidates for the sample|
forj:=0ton— 1do READ_NEXT_RECORD(C[j]);
[ = A |t is the number of records processed so far|
|Process records using the method of Algorithm X until ¢ is large enough|
thresh == T % n;
num 1= 0 {mum 12 equal to § = nj
while not eof and (¢ = thresh) do
begin
P = RANDOM( ) |Generate 77|
=
ti={+ 1; num ;= num + 1;
guot ;= num/t;
while quot > 7 do {Find min .> satisfying (4.1)]
begin
d=u L
fim 4 ) num = pum o+ 1;
quot ;= (guot X num)/t

end;
SKIP_RECORDS(); [Skip over the next .5 records|
if not eof then

begin {Make the next record a candidate, replacing one at random|

A= TRUNC(n x RANDOMU()): L# s uniform in the range 0 = # =n - 1]
READ_NEXT_RECORDI(C[#])
end

end;

[Process the rest of the records using the rejection techniquel
# = EXP{— LOG(RANDOM( })/n); |Generate ¥}
ferm:=t—-n+1; {term 15 always equal to £ — n + 1}
while not eof do

begin

loop
|Generate # and 27|
# = RANDOM( );
2ot (W — 1.00; -
Y= TRUNC(#); |.# is tentatively set to L.2°]]
[Test if % = h(.%)/cg(27) in the manner of (6.3)]
ths == EXPILOG(((# = (((t + 1)/term) 1 2)) % (term + S N/(t + 2))/n);
rhs = ({{¢ + 2 )/(term + 7)) ¥ term)/t;
if lhs = rhs then
begin % := rhs/lhs; break loop end;
{Test if & = f{)/cgl2)]
yi=((# % (¢ + 1)) term) x (t + & + 1)/t + 7
if n < . then begin denom := t; numer_lim = term + . end
else begin denom = ¢ — n + . numer_lim := ¢ + 1 end;
for numer == | + 5 downto numer_lim do
begin v := (y % numer)/denom; denom := denom = 1 end;

# = EXP(= LOG{RANDOM( ))/n); |Generate # in advance)
if EXP(LOG(¥)/n) = it + #’)/t then break loop
end loop;
SKIP_RECORDS(.#); |Skip over the next & records)
if not eof then
begin {Make the next record a candidate, replacing one at random|

# ;= TRUNC (n = RANDOM(()); |-# is uniform in the range 0 = .# = n — 1|
READ_NEXT_RECORD(CL.#])
end;

t:=t+."+1;

term:=term+ .7+ 1

end;
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Nivakag 1:Xpovot yia AAyopiBpoug R, X, Y, Z (o€ Ssutepoienta)

Table II. Timings for Algorithms R, X, and Z (in seconds)
Algorithm R Algorithm X Algorithm Z

N =10

n =10 171 41 0.1

n =10 153 35 0.8

n=10 155 a7 h

n=10 158 47 3

n=10* 176 95 bl
N=1

n =10 15495 430 0.1

n=10* 1590 356 1

n= 10* 15563 a7 8

n =104 1560 387 55

n = 108 1604 500 303

2.3. Améotaon Hamming (Hamming Distance)

21N  Bewpia  TNG TANpogopiag, n amdéotacn Hamming peTagu  duo
oupBoAooelpwy ioou PAKOUG €ival 0 apIiBUOS Twv BECEwV OTIC OTTOIEC TA AVTIOTOIXO
oUupBoAa cival diagopeTikd. Me dAAa Adyia, peETPA Tov €AAXIOTO QpIBUd Twv
QVTIKATOOTACEWY TTOU aATTaITOUVTAI YIa va aAAGEel pia oupBoAooeipd atnv GAAn, i Tov
eNGxIoTO apIBud Twv oPAAPATWY TToU Ba PTTopoUCAV VO £XOUV PETATPEWEl TNV Mia
oupBoAoaelpd oTnV GAAN.

H améotaon Hamming xpnoigoTrolgiTal yia va KaBopioel OpIOUEVESG POOIKEG
€vvoieC OTn Bewpia KWOIKOTTOINONG, OTTWG TOV EVTOTTIONO CQAAUATWY KAl KWOIKES
d16pBwong Aabwv. EIBIKATEPQ, évag kwdikag C AéyeTal 0TI gival avixveuong k-Aabwv edv
oTroleadnTToTE dUO KWAIKES Aégeic C1 kair C2 amd 1o C 1rou éxouv améoTacn Hamming
MIKPOTEPN oTTd Kk ouptritiTouv. AIOQOpPETIKA, €évag KwOIKag €ival avixveuong k-
OQOAPATWY, av Kal JOvo av n eAdaxioTn amoéotacn Hamming petagu dUo oTroiwvOnTIoTE
KWOIKWV AéEEwv Tou gival TOUAGxIoTov K + 1.

‘Evag kwdikag C Aéyetan 611 gival 810p0wTAS K-o@AAuaTWYV av yia KABe AéEn w Tou
UTTOKEIHEVOU Xwpou Hamming H utmdpxel 10 TOAU pia KwdikA AéEn ¢ (atmd 1o C), €101
woTe n aréoTacn Hamming petagu w kai y va eival yikpotepn atmd k. Me GAAa Adyia,
évag KwoIkag eival dIopOwTAG k-o@AApaTWY av Kal pévo av n eAdxiotn atrdéoTtaon
Hamming petally otroiwvontroTe dU0 atrd TIG KWOAIKES AEEEIC TOU ival TOUAGxIoTov 2k +
1.

‘ET01, évag KWIKAG pe eAaxIoTn atréoTacn Hamming d peTagl Twv KWOIKWY AEEEWV TOU
MTTOpPEi va avixveuoel To TTOAU d-1 AGBn kai ytropei va diopbwoaocel | (d-1) / 2| AGOn.
Opiouég: H améotaon Hamming d(x,y) avaueoa o€ dUo diaviouaTta ] JovodidoTATOUG
TTIVAKEG X,y €ival 0 apiBudg Twv CUVTEAECTWY OTOUG OTToiIoUG dlagépouy [32] TT.X.

F,® d(00111,11001) = 4
F;“ d(0122,1220) = 3.
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3. Aopn TOU TTPOYPAMHMATOG

To TpOypapua TNG TITUXIOKAG €pyaoiag atrapTifetalr amd OUo  ETTINEPOUG
TTpoypduuarta. To TTpwrto gival To SensorSampler kai 1o deutepo 1o Concentrator.

3.1. SensorSampler

To SensorSampler atroteAeital ouolaoTIKA ammd éva povo java package, T0
sensor. H kUpia KAGon Tou sensor €ival n SensorSampler. & auTrv opideTal To port
otTou Kai Ba yivel n ouvdeon pe Tov Concentrator KaBwg kal n TePiodog delyparoAnyiag
o€ milliseconds. Apxikd Aaupavel Tnv TIuA TNG Bepuokpaciag oe PabBuoug KeAoiou atmod
ToV slider Tou Solarium, Tnv otroia armroBnkeuel o€ pop@ry ueETABANTAGS double. Anuioupyei
KAl avoiyel TNV ouvdeon yia va oTaAouv ol TINEG auTEG MEOW Tou radiogram. ETriong
dnuIoupyeiTal To datagram OTO OTTOI0 YPAQETAI N BepuoKkpaaia TNV OEQOUEVN XPOVIKN
oTiyul kal atmmooTéAAeTal otov Concentrator. TéAog, 0 aicbntripag utraivel oe “sleep
mode” yia va €EOIKOVOUNOEl eVEPYEIA YIa 000 XPOVO €XOUUE OpPioEl avaAoya PE TNV
ouxvoTnTa dEIyIaTOANWIOG.

3.2. Concentrator
To Concentrator atroteAcital ammd T€00epa java packages. o ocuykekpipéva:

3.2.1. Package radio

KAdon Concentrator

Kdavel override Tnv run n otroia €kTeAei TNV ouvdApTnon concentrate. Ze autn TNV
KAGon opifovtal o1 TTEPICOOTEPEG PBACIKEG METARANTEG. APXIKA opifetal n BUupa
emkoivwviag (HOST_PORT = 67) twv 000 Tmpoypaupdtwy SensorSampler Kkai
Concentrator woTe va An@Bouv o1 PETPAOEIS BEPUOKPATIOg Kal va ETTECEPYAOTOUV
KataAAnAwg. Opilovtal eTiong Tméool Ba gival o1 aiodntpes (MAX_SENSOR_SIZE = 6)
TToU Ba atrooTEAAOUV TIUEG Bepuokpaaiag oTo auoTnua. AKOPa opileTal To PHEyeBOG Tou
datastream (MAX__DATASTREAM_SIZE = 1000 3 oAIwg atmAd €vag Meyalog
apIBuog), kabwg kar n ouxvornta (RESERVOIR_CYCLE = 8) e Tnv otoia, n
delyparoAnyia degapeving atrooTéAAEl To Ogiyua Twv utTown@iwyv. TEAOG opileTal Kal O
apiBuég Twyv Béoewy NG degapevns (DEFAULT _RESERVOIR_SIZE = 5).

H kAdon autr repiAauBavel miong Toug akOAouBoug TTiVaKES, ONUAvTIKOUG oTnv
uAoTroinon TNG €QAPUOYNG. ZTOoV TTivaka event atmmoBnkevovTal Ta events yia KABe
porf/aicOntriipa aTrd TNV UAOTTOINCN TTOU XPNOIUOTIOIEI HOvo Tov aAyopiBuo Shewhart. O
TTivakag autdg éxel pia Béon yia KGBe porj, TTou onuaivel 0TI O PJETPAOEIS YivovTal
overwrite Kal auTh TTou Ba eTTegepyaoTEi v TEAEI gival n TEAEuTaia TTOU Ba ATTOBNKEUTEI.
21OV TTivaka reservoirEvent atroBnkevovral Ta events TG deUTEPNG UAOTTOINONG PE TNV
delyparoAnyia decapevig. ‘Exel emmiong pia B€on yia kGBe pory Kal ammoBnkeuel €iTe TO
MEOO, €iTE TO PEYIOTO OPO TWV UTTOWNIWV TNG delypuaToAnyiag degapevng. Or TTivakeg
multiSensorEventsToCompare kai multiSensorReservoirEventsToCompare  €xouv
ammolnkeupéva yia pia dedouévn OTIVUN Ta cuupBavTta (events) TTpog oUyKpIon yia Tnv
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TTPWTN Kal yia Tnv 0gUTEPN UAOTTOINON avTioToixa. H apxikotroinon Ttwv TTapatrdvw
TEOOdpwV TTIVAKWYV YiveTal otov Constractor Tou Concentrator.

2uvdaptnon Run

H ouvaptnon auth dnuioupyei éva vpa (thread), To otroio KaAei TNV ouvapTnon
concentrate.

2uvdpTtnon private concentrate()

Autrl n ouvdpTtnon e€ivar utelBuvn vyia Tn Pacikr AsiIToupyia Tou
Concentrator, dnAadr Tn cuAoyl TwV ATTECTAAUEVWY TIMWV BepPoKpaciag armd Toug
ailodntipes. Avoiyoupe 1O connection (rCon) wote va AAGBel TIG TIUEG MEOW TOU
Radiogram (dg).

®dnidyxvoupe duo ShewartChDet avTikeipeva, éva yia kdBe uAotroinan, dnAadn éva
QVTIKEIMEVO yIa Ta atToTeEAéopaTa TNG OelyhaTOANWiag degapevng Kal éva yia Tnv atrAf
uAotroinon pévo ue Tov aAyopiBuo Shewhart. £1n cuvéxela, apxifoupe va Aappdavoupe
0edopuéva, KAVouuE parse To avayvwploTIKO (id) Tou kaBe aioBnTtrpa Kal SIaTTIOTWVOUUE
av €xel umapgel ouuPBav  (event) péow TOu aAyopiBuou Shewhart. ‘ETeiraq,
amoBnkKeUOUNE TIG TIUEG OTOUG TTiVOKEG event Kal reservoirData. Eival onuavtiké va
Toviooupg, OTI 0 TTivakag event €xel yia B€on n otroia avTikaBIoTATal o€ KAOE KUKAO, eV
o Trivakag reservoirData, cival TTivakag TTOAATTAWY B€0cwV Kal aTTOONKEUEl TTPAKTIKA
OAeg TIGC An@Beioeg TINEG Bepuokpaciag TTou atrooTéAAouvV o aioBnTipes. Agou
aTmoOnKeUOOUUE TIC TIMEG OTOUG dUO OIOKPITOUG QUTOUG TTIVAKEG, €AEYXOUME av EXEl
oAoKANPpwOEi €vag KUKAOG waTe va apyioel 1o reservoir sampling. Znueiwvetal 0TI wg
évag KUKAOG opiletal ol oxTw emmavaAiyeic tou while loop, dnAadn n Aqyn oxTw TINWV
Bepuokpaciag amd Toug aioBnNTAPES. Av €xel TTEPACEI €vaG KUKAOG dnuioupyouuEe évav
VoK utTopn@iwy amd Ta w¢ TwPa OUYKEVIpWHEVA Oedopéva OToV  TTivaKa,
XPNOIMOTTOIWVTAG TOV OAyOpIBuo dsiypatoAnyiog deCapevig. 'YoTepa, TTAIPVOUPE Tn
MEoN N TN PEYIOTN TIKA TOU BEiYNOTOG TWV UTTOWN@iwV (avaAoya Tnv TEXVIKI UAOTTOiNONG
TTou B€éAoupe va xpnolPoTToiooupe) Kal Tn Oivoupe wg €icodo oTov aAyopiOuo
Shewhart, 0 OTT0i0G PAG ETTIOTPEPEI TOV EVIOTTIONO 1] MN, EVOG CUUPBAVTOG. AUTA TNV TIUNA
KOl TNV TIPA TTou €xel atroBnkeloel O Trivakag event, TIG atroOnkeuouue oToug OUO
EexwploToug TTVOKEG (multiSensorEventsToCompare Kal
multiSensorReservoirEventsToCompare avTtioToixa), oTig idieg Béoeig. AuToi €ival Kai ol
TEAIKOI TTiVOKEG TTOU Ba cuyKpIBoUV yia TNV €€aywyr TWV CUUTTEPACUATWY Hag. TEAoG,
OTav yepioouv auToi ol dUO TTiVOKEG, CUYKpivovTal Péow TnG atréoTtaong Hamming Kai
eKTUTTWVETAI N dlagopd Toug. H diadikacia eravaAaupaveral €¢ apxAg. 10 ZXAPa 2
TTOPOUCIACETAI JIO ATTEIKOVION TNG UAOTTOIONG.
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Shewhart

Simple Shewhart

Sensor 1 .
J

Shewhart Bin Vector s1

Reservoir

Event[0]
Shewhart

Event[1]
Event[2]
Event[3]

Hamming Distance

Ed(s1,52)
#cycles

Sensor 2 .

Shewhart

Reservoir

Reservoir Sampling

Shewhart
Bin Vector s2

RS Event [0]
RS Event [1]
RS Event [2]
RS Event [3]

Sensor 3 .
J|

Shewhart

Reservoir

Shewhart

RS

Reservoir Shewhart

Sensor 4 .:
J

IXAMA 2: ZXNHOTIKN OUTELKOVION UAOTtoinong

3.2.2. Package reservoir

KAdon Reservoir

2uvaptnon public Double[] getSample()

H ocuvdaptnon auth mrepihauBdveral otnv mmapatmdvw kKAaorn. lMNaipvel 1o position
NG Oegapevng delyuatoAnyiag, TTAPOAETTEl TOV apIBUO Twv TIMWV TToU opilel TO
atmmoTéAeopa TNG ouvApTnong getltemsToSkip kal cuveyidel Pe Tov idlo TpoTTO.

KAdon Z

H kAdon Z tepi€xel Tnv ouvaptnon public int getltemsToSkip, n otoia eivai
uTTEUBUVN yIa TNV €TTIAOY TOU apIBud Twv oToIXEiwv TTou Ba TTapaAn@Bbolv o€ KABe

Bnua.
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3.2.3. Package shewhart

KAdon ShewAlg

Kupiwg uAotroinon aAyopibuou Shewhart 0TTWG TTEPIYPAPNKE OTAV TTPONYOUMEVN
evoTnTa.

KAdon ShewartChDet

MNa va Asitoupyroel opBda o alyopiBuog Shewhart, Tpérel va dnuioupyrnooupe
éva object TutTtou ShewAlg, kaBwg kal va yvwpifoupe oTov EKACTOTE UTTOAOYIOUO ThV
Karaotaon (state) Tou k&Be TETOIOU TUTTOU Object, TO OTIOIO QvTIOTOIXEI O€ évav
aicOnmpa. MNa autdé 10 AOyo TIpIVv apxioel n oUAAoyr Kal ETTEEEpyaoia  Twv
atmeoTaAPEVWV TTANPOPOPIWY dnuioupyouue Téoa objects, 6ool kal o1 alIoBNTAPEG.

KAdon ShewState

Apxikotroinon Tng péong TiuAg (mean) o€ 0.0, diokupavong (variance) o€ 0.0 kai k o€ 3.

3.2.4. Package utils

KAdon SuperMath

NAbyw Tou 6T N ékdoon SDK TTou xpnoiuotroindnke (1.4) dev TepieAGUBave Tnv
Java.lang.Math.pow() utriip&e n avaykn dnuioupyiag TnG TTapoucag KAGong, dnAadn g
duvaung evog apiBuou double uywpévog o Evav dANo apiBud double.

KAdon SuperUtils

H ouvéaptnon appendToArray TTpooB£Tel apiOuoUg int gTov TTivaka.

H ouvdptnon appendToArray TTpooB£Tel OTOV AVTiIOTOIXO TTivaka aplBuoug double.
O1 ouvapTAoEIg print xpnoigoTtroinénkav yia logging.

H ouvdptnon isarrayfull eAéyxel av o ev Adyw TTivakag gival yeUAToG.

H ouvdptnon getAverage uttoAoyilel Tov pECO Opo Twv TIHWV TNG OeCauevAg
delyuartoAnyiag.

H ouvdaptnon getMax Bpiokel Tov HEYIOTO OPO TWV TIMWYV TNG OEIYHNATOANYIAG

H ouvdptnon getHammingDistance utroAoyifel Tnv amootacn Hamming Twv duo
TNIVAKWYV TTOU QVTIOTOIXOUV OTIG OUO DIAQOPETIKEG UAOTTOINTEIG.
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KAdon SuperString

2€ QUTAV TNV KAAonN yivetal o dlaxwpiopog (split) Tou string woTe va dIATTIOTWOEI
atro ToIdv aioBnThpa nEOav o1 EKAoTOTE JETPAOEIS BEPUOKPATIAG.
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4. TIEIPAMATIKA ANMOTEAEZMATA

MNa va €Xoupe agIdTmoTa aTTOTEAECUATA, N EQAPPOYA TPOTTOTTOINONKE EAAPPUG
woTe va dexTel oav €i0000 PeYAAO OYKO dedOUEVWY O€ PopPr .CSV (comma — separated
values) avti yia TIgéG atmd TO slider Tou Solarium. 0 ouykekpipgéva TO TTPOYPAPUA
Tpo@odoTABNke pe TrepiTrou 21.000 peTproeig avda aioBntipa/pony (stream). O1 poég
QUTEG ETTIAEXONKE va gival 6, apIBPOG TTou TTapapével oTaBepOg KaB’ 6An Tn dIGpKEId TwWV
EKTEAECEWV TOU TTPOYPAUMATOG. Ol DIOPOPETIKEG EKTEAETEIG EYIVAV VIO TIG OIAPOPETIKES
TIMEG TWV TTAPAKATW METARBANTWV:

e Reservoir_Cycle: AnAwvel avd T00eG  METPAOEIG/KUKAOUG  yiveTal N
ociyyaToAnyia. AokiydoTnkav ol TIéES 5, 10 kan 15.

e Reservoir_Size: To péyebog TNG deCauevng delyuatoAnWiag, kel OTTOU TTPAKTIKA
arroBnkevovTal oI UTToWn@Iol atrd Toug oTToioug Ba PByel To péyioTo (Max) A o
MEOOG Opo¢ (Average) yia va OUyKpIBEi ge To atTroTéAeopa TNG ATTANG UAOTTOINONG
Xwpig derypatoAnyia degapevns. AokipaoTnkav ol TinéG 5, 10, 20,kar 30.

e MAX: H mpwtn €K Twv OUO ETMAOYWV YIa TNV €KAOYN QVTITTIPOOWTIOU TNG
O0egapevng delypdatoAnyiag, 1Tou Ba OuykpiBei pe TO ATTOTEAEOMUA TNG OTTARG
uAoTToinoNG Xwpig delypuaToAnyia decapevng. ETTIAEyel TNV YeyaAuTePn TIUA TOU
TTivaKka.

e AVERAGE: H d&guTepn €K Twv OUO ETTIAOYWV YIO TNV €KAOYH QVTITIPOCWTTOU TNG
o0egauevng deiypatoAnyiog Tou Ba OuykplBei Ye TO aATTOTEAECHO TNG OTTARG
uAoTroinong Xxwpig dsiypatoAnyia degapeving. EmAéyel Tov y€oco 6po TwV TINWV
TOU TTiVaKQ.

2nueiwon: Adyw Tou OTI oI PETPAOEIC OTO OUVOAO TOUG Trapoucdialav UEYOAUTEPES
amootdcelc Hamming, onAadny xeipdtepa amoTeAéopaTa yia TNV €AoYy Tou
AVERAGE, ol ekteAéoeig Tou TTpoypdpuarog yia 1o AVERAGE €yivav pévo yia Tig
akpaieg TINES Twv Reservoir_Cycle kal Reservoir_Size.

Ta atroteAéopaTa TNG eKTEAEONG TTapouaialovTal oTov [Mivaka 2.
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a : Reservoir size/MéyeBog de€auevig delypaToAnyiag
B: Reservoir cycles/KukAol deiypatoAnyiog

NMivakag 2: AmoteAéopata eKTEAECNG TPOYPAUUOATOC YL StadopeTIKOUG UVEUAOOUG TIHWV HEYEBOUG Sefaevig

SeypatoAnyiag, KUKAwv etypatoAndiag kat emhoyrg avtinpoowrnou de§apeviig SetypuatoAnyiog

a 5 10 20 30
5 1,3457687849 1,5964801348 1,2114026767 1,2619875645
1,9203288017
10 1,3797174783 1,6118490406 1,2190596668 1,2681846932
15 1,3200506008 1,5613535736 1,1774193548 1,2413029728

1,8551549652

KaAuTtepn Tipn Xeipotepn TiuA TipEg Average

To diaypapua oto Zxnua 3 Trapoucidlel Ta arroteAéoparta Tou Mivaka 2 oxnuaTika.

2,5

Méyebog
Selypotohnyiag
Se€apevig 5

MéyeBog
Selypatohnyiog
Se€apevic 10

MéyeBog
Setypatohnyiog
Setapevic 20

Méyebog

Setypatohnyiog
Se€apevic 30

B 5 kUKAoL

B 10 kUKAoL

1 15 kUKAoL

M 5 kUKAoL avg

M 15 kUKAoL avg

IXAua 3: ZUCKETLONOG aplOpoU KUKAWV Kot peyéBoug Se§apeviiq SetypatoAniog
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5. ZYMIMNEPAZMATA

Ooov agopd oTnv €KAoy QVTITTPOOWTIOU TnNG OeCauevng delyuatoAnyiag
UTTAPXAV BUO €TTIAOYEG: TTIAOYN TNG MEYIOTNG TIWAG TNG de€apevig (max) Kail €TTIAOYA Tou
MEoOU Opou TWV TIHWV TNG degauevng (average). Ta ATTOTEAEOUOTA TWV EKTEAECEWV TOU
TTpoypAuuaTog, deixvouv KaBapd o1 n €mAoyn TNG PEYIOTNG TIUAG EU@Avilel 0OaPwWg
KaAUTEPA atTroTEAéOPaTA. To €UPOG TWV TIMWY AUTWYV KUPAIVETAI aTTo TTEPITTOU 1,18 YEXPI
1,60 o€ avtiBeon pe TNV £TTIAOYI TOU NECOU OPOU OTTOU OI JETPAOEIG Eival OAEG Avw Tou
1,85, ouykAivovtag oT10 2. 1’ autd To AGYO O UETPAOEIG UE TRV ETTIAOYI TOU HECOU Opou
EYIVAV JOVOV EVOEIKTIKA YIQ TIG AKPAIEG TIMEG TWV PETARANTWY Kal OXI yia OAO TO €UPOG
TWV PETPNOEWYV. EKTOC TWV ATTOTEAECUATWY TWV TTAPATTAVW UETPACEWYV, UTTAPXEI KAl N
TIPOKTIKI) TTPOCEYYION TOU TIPOPAAUATOSC QUTOU TTOU €vIOXUEl TNV €yKUpOTNTA TWV
ammoTeAeopdTwy. MNa TTapddelyua, 10 €IKOVIKO pag TTePIBAAAOV aTToTEAEITAl QTTO MIa
ouoTada aiocbnmpwyv Tou aTrooTéAouv  dedopéva, Ta OTToia  €ival  UETPAOEIS
Bepuokpaciag Tou cuoTAPaTog autwy. OTav TTaparnenBei aug¢non NG Bepuokpaaciag, n
oTroia €ival duvnTIKA €TTIKivOUvn TTPOG Tn AgIToupyia Tou CUCTAMOTOG, N HEBODOG
dclyparoAnyiag TTou eQapuoloupe, Ba TTPETTEI VA EVTOTTIOEI YI TETOIA QUENUEVN TIUNA
Bepuokpaciag avaueoa o€ TTOAEG OlIaQOpPETIKEG TIWEG. ETIAéyovTag 10 péoo O6po NG
oegauevng odeiyuatoAnyiag, ecivar mOavéd va Pnv eviOmOTEl QuTh n aug¢non Tng
BepUoKpaTiag Pue aTToTEAECUA TNV WN dIATTIOTWON TOU CUPPBAVTOG OTO OUCTNUA MPE TIG
OTTOIEG  EMMTITWOEIC AUTO  emMQEPEL.  EmAéyoviag Opwe Tn MEYIOTN TIMAR  TNG
ociyparoAnyiag de€apevig, N METPNON AQUTH EVTOTTICETAI JE ATTOTEAECUQA TOV EVTOTTIONO
TNG aug¢nong Bepuokpaaciag Kal dpa TNV ATTOPUYH £VOG TETOIOU CUPBAVTOG.

ATIO Ta ATTOTEAEOUATA TWV PETPACEWY TTAPATAPOUNE £TTIONG, OTI 600 AUEAveTal
T0 MEyeBOG TNG deCauevAg delyuaToAnyiag, n armrdéoTaocn Hamming ouvexwes EAQTTWVETAI
OuykAivovTag oT1o 1 Kal Toavov, augavouévwy Twy TIWYV, Kal oTo 0. Autd ouvadeEl e
TN Aoyiky okéwn, OTI 600 PeyaAUTEPO Egival €va dOtiyua, TO00 o akpIBES cival. Ta
TTapddelyua, aufdvovrag 1o péEyeBog Tng OeCapevic oto 50, 1O TEAIKO aTTOTEAECUQ
Kupaivetal petaglu 1,05 kai 1,06. Aedopévou TOU QPKETA MPeEYAAOU MEeEYEBOUC TwV
TTEIPAUATIKWV OedOopEVWY (~21.000 peTPrOEIG), TO ATTOTEAEOUA AUTO €ival EVTUTTWOIAKA
aKpPIBEG.

TéNog, TTapatnpwvTag TTPooeXTIKA Tov [livaka 2 dIammoTwVvoupe OTI TTapd Tn
METaBoAR TNG ouxvoTntag (5, 10, 15) og oxéon TTavTa Ye To PEYEBOG TNG dEIyPaTOANYIag
Oegauevng, ol ETTIMEPOUG TIMEG eAdxIoTa dlagopoTrolouvTal, OedoPEVO TO OTTOIO HAG
odnyei 010 cuuTTEpaoua OTI N ouxvoTnTa TNG dclyuatoAnwiag eAdxioTa emTnpeddel Ta
ATTOTEAEOUATA UAG.
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MINAKAZ OPOAOrIIAZ

ZevoyAwooog Opog

EAANviIké6g Opog

reservoir algorithm

aAyopIBuog derypaToAnyiag deCapevig

reservoir

oecapevn (derypaToAnyiag)

Hamming Distance

atmréoTacn Hamming

Wireless Sensor Network (WSN)

AcouppaTto Aiktuo AicOnTrpwv

event

oupupav

Graphical User Interface (GUI)

YPA®IKO TTEPIBAAAOV

virtual machine

EIKOVIKO pnxavnua/punxavi

compiling

METAYAWTTION

free-range

eAeuBEpou BeAnveKoUg

basestation

oTaBbuoS Bdong

virtual SPOT

gIKovikd SPOT

sockets

UTTOOOXEG

garbage collector

OUAAEKTNG QTTOPPIMPATWV

application isolation

QTTOMOVWOT) EQAPUOYWV

thread vhua
debugging EKOQAAUATWON
client TTEAATNG
server eCUTTNPETNTNG, DIAKOUIOTAG
stream pon
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2YNTMHZEIZ — APKTIKOAE=ZA — AKPQNYMIA

WSN Wireless Sensor Network
SunSPOT Sun Small Programmable Object Technology

RAM Random Access Memory

USB Universal Serial Bus

GUI Graphical User Interface

MAC Media Access Control

JVM Java Virtual Machine

RGB Red Green Blue
CLDC Connected Limited Device Configuration
HTTP Hypertext Transfer Protocol

ISW Interrupt Status Word
JDWP Java Debug Wire Protocol
JPDA Java Platform Debugger Architecture
GCF Generic Connection Framework
MIDP Mobile Information Device Profile
JAD Java Application Descriptor

OTA Over The Air

XML Extensible Markup Language

IDE Integrated Development Environment
ANT Another Neat Tool

IEEE Institute of Electrical and Electronics Engineers
SDK Software Development Kit
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MEMS Micro-Electro-Mechanical System
UCL Upper Control Limit
LCL Lower Control Limit
CSVv Comma — Separated Values
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