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ITepiindn

O oxomog avTNg ¢ SITAWPRATINNG QYOG NTaV 7] dnptovpyla evog
OLOUANEWUEVOL TeQtBAAAOVTOC Yoo TNV avATTLEY HLXG OXLAXNG TOUANG 7 O-
nota Qo umopel va pvBuiletar anmopanQLopEva Le YENO”N TOL TEWTOXOAAOL
CPE WAN Management Protocol (nrpwtoxolro Stayeiptong cuvdoountinon
efonAtopob Siutbov evpetag meptoyng). To CWMP civar éva véo mowtOXOA-
Lo mov Baoiletat 0TV ATORAKQELOUEVY xANoN pebodwy péow Twv Teyvolo-
ytov XML/SOAP. H pefodoloyio nataoxeuic mTov TeQLyQdypetal oTnyv €Q-
youolo elval ®P®eT® ATTAY] nol AToLTEl T7) CLYYQXYY UWOIUX ATO TOV TEOYQUW-
MOTLOTY T7C TOANG LOVO EXEL TOL €lVAL ATOADTWG ATAEALITYNTO.

It 1 dnprovpyia Tov meEtBAAAOVTOC YORPTNUAY TOLX TQOYQAUUATH GE
Java: To DeviceDescriptor mov dnutovpyel pta TeQLyQxyy TOV TAQAUETOWY
nov O éyet n ovoxevy, to DeviceCreator mov YEnOLUOTOLEL TNV TEQLYQ XYY
tov DeviceDescriptor xat dnptovpyet 1oV mnNyxio xwdux yLoa TO0 TOOYQX
neddtn tov CWMP mov Ba tpéyet o1n cvoxevn xat to Simple ACS, 1o onoio
etvat évag efumnpetntng tov CWMP (ACS), péow tov omoiov pmopet va yi-
vet 7 dtayeipton Tov mEoyedupxtog mTov dnutovpyet to DeviceCreator.

‘Eva apnetd peyalo pépog ¢ eQyaolog XATAAXLBAVETAL XTO TNV XVA-
Avon tov mEoypappatog Tov mekatn tov CWMP nov Ba tpéyet otn ovoxevy
not mov Snprovpyel to DeviceCreator. Avtd 10 TEOYQUUMA eival XEUETA
meplmAoxo aol, extdG ToL OTL LAOTOLEL T7) 6T0ifa TPpwTOonOAAWY Tov CWMP
not vrooTnEilet EAeyyo TLTWY, 0 xwWoxag mov ndbe Yopd dnpiovpyeitat me-
otlapfBdaver éva oTATIXO HEQOG TOL ELVAL TAVTA TO (510 nat Eva SLVAULLO WE-
00¢, 10 omoio aArdlet ohppwva pe TLg entAoyeg mov yivovtatl ot DeviceDe-
scriptor nat DeviceCreator.

Aégeic Khetbia
CWMP, avtopatn pvbpton, dnprovpyio nwdina, aTOLAUQLOUEYT] Stayelot-
on, XML, SOAP, Java, C, ACS, TR-69, DSL Forum



Abstract

The scope of this thesis was the creation of a complete framework
for the development of a home network gate, which will be able to be
configured remotely through the CPE WAN Management Protocol
(CWMP). CWMP is a new protocol, which is based in remote method in-
vocation through the XML/SOAP technologies. The methodology de-
scribed here is simple and demands code writing from the developer of
the device only where it is absolutely necessary.

For the creation of the framework three Java programs were written:
DeviceDescriptor which creates a description of the device’s parameters,
DeviceCreator which uses the description created through DeviceDe-
scriptor and creates the source code of the CWMP client program and
SimpleACS, a CWMP server program (ACS) through which the manage-
ment of the program that DeviceCreator creates can be done.

A long part of this thesis is covered by the analysis of the CWMP
client program which will run on the device and is created by Device-
Creator. This is a sophisticated program as it implements the protocol
stack of CWMP, supports type checking and the code which is created
includes a static part which is always the same and a dynamic part which
changes according to the selections which are made with DeviceDescrip-
tor and DeviceCreator.

Key Words

CWMP, auto configuration, code generation, remote management, XML,
SOAP, Java, C, ACS, TR-69, DSL Forum
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1 Ewaywyn

1.1 Tevixa

I I xoMo7 tou Stadwtdov ebamhwvetat paydaia Ta Tekevtaio ypoOvie. ‘Olo ot meplocod-

tepot avbpwnot Belovy va cuvdebody uar Oho nat meptoooTepeg epapuoyes Baotilo-
VIOl TAEOV GE OLTO EVR, VI UEQUES EPAOUOYES OeV aTALTEITAL UXV 7] LTOEEN NAEUTEOVIXOD
LTOAOYLOTY] HE TNV ALOTYEY] EVVOLX TOL OQOL UECW TOL OTOLOL Vo YIVETOL 1 OLYOEGY] GTO
Stadintvo. Mepinég amod auTEG TIG VEES EPXOIOYES elval 7] TNAEPWYLX PECw SLtadtuTbOL, 1] TN-
AeOQUGY PECL SLASIUTOOL XAl YEVIA Ol OMLAUEG TOAES TEOG TO SLadINTLO, 7] YOO TWV O-
Tolwy Oo TEEMEL Vo elvat TXEOUOLX Ye T7] (OO TWV CLULBATINWY CLUOKELWY AL VO UMV AT
Tel TEYVINEG YVWOELG ATIO TO XONOTY).

I'toe v Sovkédouy Oheg avTEQ Ol CLOKEVEG ATALTELTAL XU, XAAG %ot ux®’ OAn T
SLapueta TG AELTOLEYLAG XVTWY, 1] KATAAANAY ELOWULGY] TOLG WOTE Vo TEOGYEQOLY GTOY Y-
0TY] TOULG TIG LTIYQEEGLES TOL ALTOG el TANEWoel. Avtn 7 EOOULoN Se Oa mpénet v yiver amod
TO YENOTY, KOG xal n&Tt TéToto Oo amétene piar Peydin pepldo yenotwy and T YeNon
TOUG, HLOG 1L TOMEG POEEC ATIALTEL TIEQITAOUES TEYVIXEC YVWOELS TIG OTOLEG O ATAOG YONOTNG
dev eyet, eve Oe Ha mpemnet v yivetar ovTe xot Ao e€elSIUELUEVODG TEYVINONG TWY ETALOLWY
TIOL TEOGYEQOLY TLG LTYEEGLEG, Yl AOYoLg xootoc. H Abon oto mpoBinua autod eivor 1 ow-
TOUaTY ELOWLON %ot Srayelplor OAwWY ALTOV TwWY GLOXELWY antd andctaoy. H avtopaty
ovbuon wag ovoreung (CPE — cuvdpountnog eomiiopdg) eivar 1 Stadimacta péow g
omolag 7] cLOXELY] TalEvel TANEoYoplieg PLOULoNG and To dintvo, étot, 1 ELOULGY] Tovg pro-
el vau ylver péox amo exel, pe 1 Bonbeta mpwtondAwy mov Hu axorovbovvtal xot amd ™
OLOELY] TOL TEOXELTAL Vo ELOWLOTEL HaL Ao T GuoKeLy] 7 Tov dvbpwno Tov Ba uavouvy Tig
ovbpioetg.

Avti 1 avtopatn EVOPLEY TwY CLOXELOV UTOEEL Vo YwELoTEL oe TEla enineda [6]: Xt0
YAPNAOTEQO TEETEL Var QLOULOTEL TO CTEWUA UETAPOEAS, ONAXUDY| VO LTXOYEL 7] EMAOLVWVIX
SLo onpelwy peta€d ¢ CLOAELTC KoL TOL THEOYOL TG abVSeaNg, xat apopd tov NAP. To
necaio otpwua apoeda ) EvOULeN e obvdeong IP petald tov vToROYIGTY pag %ot ToL Ta-
p0yov tou dixtbov NSP. Telog, T0 LnAoTeEOD eTinedo apopa T ELOWLIGN )¢ cLVSeomG pe
TOV TEOYO TG epappoyNe ASP. Xe apxetéc meQITTOOELS SDO 1] %ot Ol TEELS TEOYYOLULEVOL
elvo 7 1St etonplar. Avta o ol eminedo O mpémet vo puBpteTody and 1dTw TEOG To MAVW,

apob T LPMAOTEEX TEODTOOETOLY TNV LTIXEEY TWY YAUNAOTEQWV.
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‘Bva mpwtonolho mov aopd v avtopxtn pvbuion tpitov emtnedou eivar to CWMP,
mou meptypdypetat oto [1]. 't 1 %o avTol ToL TEWTOXOAAOL TEETEL Vo LTTGEYEL GUVOED
IP ¢ ovoreung pe évav ACS. O ACS eivar ptar 6uonevy] TOL YENOLLOTOLELTAL Yot TNV oL-
topaty eLOpLon dAkwy cuoxevwy. Onwg paivetoar kot oty Ewova 1 o ACS éyet dvo Sena-
peg, v voTia xot ) Bopeta. H votia ouvdéetar pe 11 ovonevt), nat 1 Bopeta pe tov Service
Configuration Manager (Stxyelploty ovbuicewv vanEeotwyv), o omolog xEXTdel OAEG TIG

TANEOYOPLES TOL YEetdlovTaL Yo TNV aLTORATY ELOULGY TOAAWY GLGHELGVY.

| ACS Northbound Scope of
Interface CPE WAN Management Protocol:

Service ACS Southbound Interface
Configuration
Manager

il | s
and
MO IR, Network

Managed CPE
(LAN Device)

Ewova 1: EpBéleta oo CWMP

To CWMP Baoiletar o1 otoifa mpwtondIiwy mov paivetat oty Ewdva 2. 210 ya-
UNAOTeEO eminedo vmaEyoLvy 1o TEWTtOKoMa TCP/IP xat aptows O TAvw, TEOKQETHA,
namoto amo T tewtoxora SSL 1 TLS, ta omola ypnotponoovvtat Yo v xwdmomoinon
v Socolnav SNAady Yo peyakdtepn aopaleta. To pnvdpata TOL aVTAAALGOOVTAL We-
€0 ACS now mehdtn axolovbovy 10 yvwotd npwtonolo HTTP, pe tov nekdtn va otéhhet
HTTP posts xot tov ACS va otéhhet HTTP responses. Méoa oe xdbe HT'TP pnvopo pro-
QEl Vo LTXEYOLY WiX 7] MEQLOCOTEQES WUTYOELS YLX ¥AYNOY] ATOUAUQLOUEV®Y Oladttactev
(Remote Procedure Calls) xabog xat or amavti|oelg o auTES, Ol OTOLES XWOHOTOLOVVTOL

notdAANAx péow g XML xat tov tpwtonoilov SOAP (Simple Object Access Protocol).

CPE/ACS Management Application

RPC Methods

SOAP

HTTP

SSLITLS

TCP/IP

Ewova 2: Z10ifo nowtoxoriwy too CWMP
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1.2 TIegeyopeva g eQyxaiag

2e auTy TNV eEYaoin, EYOLY YOXPEL TOLX TOOYQXAUUATX GTY] YAWOOX TOOYQXUUXTICULOD
Java 1o omola cuvbétovy éva olouAnpwpévo TeplBIALOV péow Tov omoio YmoEel va &1)-
utovyn el ebxoAa Evar TEOYEAUMUA Yot TNV XLTOUXTY ELOULOY Mot StoryelELoY] Plag GUOHELT|C
mov cvvdéetat pe 1o Stadintvo, uabwg not 1 Srayeipton avtg wéow tov CWMP. To mpo-
yooppa auto pnoget va tpefet oe windows 1 Unix, avaloyo pe T AEttoupytnd mov yevot-
pomotet 1 ita 1 cuoneLY.

Mt Baownn évvolx oto CWMP eivan 1 mepapetoog, Omov nabe mapdpetpog eyet éva
OVOPOL %Ot JULoL TLULY), TWY OTOLWY OL TLEG UTOEOLY Var StaBaaToby 1] aAAayTOLY Ao TO TEO-
yooppa 1 tov avbpwno mov ndver ) drayeipton pe ™ Bonbela xAnoewy amopanELOPEVLY
uebodwy xat pécw 1wy omolwy PnoEel ovaolacTnd Vo ELOULoTEL 1] CLuoXELY.

Avtég ot mapapetpot Tov CWMP Oa mpénet va ouoYETIGTODY P TG TEXYUXTIMESG TX-
QAUUETOOLC TY)G CLOKELYIC UECW UWOUA TIOL TEETEL Vo Yoapel 611 YAwoox C not vor GOUTAY-
owbel oTov xWda mov dnutovpyeitar and To TEoyeRppaTa Java. Mio apy tdex Nty N
dnpovpylar OAOXAEOL TOL TEMMOD UWOA PECK TWY TEOYOXUUATWY, YWELS Vo yeetdleTat
va. mpootebel xabolov xwdwag pe 1o yéopt. Katt tétoto opwg Ho anattodoe v mpotumo-
TOLN0Y] PE AATOLOV TEOTO TWY TEAYUXTIMOV TaEAPETOWY 1dbe cLOKELNC ATO TOV KATAOHEL-
®xoTN 1S, ONAAST] TNV TEOTLTOTIOGY] TWV UATCEWY GLOTHUATOC TEOG TO AELTOLEYIO, WOTE
Vo YiveTal 7] oLVOEDY] TWV TEAYUATIMOV TXOXUETOWY TNG GLUOKELYS HE TIG TAUQAKETOOLS TOL
CWMP. H mpotvmonoinoy auty) Opwg eivat aonetd Tepimhony uot wg Tmea Sev eyet yivet.

Mt ovonevn) cup oty pe 1o mpwtonolro CWMP, anoteleitar and évav aptbpd anod
avtreipeva (objects) no petaBAntég xataotaong (state variables). H petaBinm rataota-
ong elvar pLoe &AAY OVOPXGLR TG THEXUETEOL T7)g cvoxevyc. Kabe avtireipevo punoget va
neptéyet évav avbaipeto apBud and petaBANTég naTAOTUONG HXL GAAX AVTIMELLEV, EVR) EVAL
avtxeipevo Boloxetat o171 pila ™G tepaEyiag Tov dnpovpyettat. To avireipeva ovotaoTing
YOY|OLLOTIOLOLYTAL Lot TNV UXTIAANAY] OUXOOTONGY] TWV UETABANTWY AATAOTACNG Kot Oev
elval TO00 GNPAVTING GTO TEWTOXOAAO OGO Ol PETXPBANTES HATAOTAGNG, WIAG UXL UECW TWY
HETABANTWY HATAOTAONG YIVETAL 7] TEUYUXTINY] OLoYElOLOY] TWY TUQXAUETOWY TYG CLOXELYG,
no Oyl LECW TOV aVTIXELUEVWY. 'Evor Staypappor g te@aylog aVTMELUEV®Y Kot UETABANTMY

NATROTAGG TOL ONULOVEYELTAL O Lo TLTHY] ouaxevy] Tov TR-69 paivetoar oty Ewova 3.
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RootObject

StateVariablel

StateVariablez

Objectl

StateVariable4

StateVariables

Object?

StateVariableg

Object3

Statevariable?

Ewova 3: H ieguyio aviietpévoy — HETUSANTOV %UTRoTHoNG

To mAnEec OVOPA EVOC AVTIMELLEVOD TG LEQUEYLAG ELVAL TO OVOUATX TWY TEOYOVWY TOL
%ot TO SO TOL, EENVOVTOG OO TO AVTIXELKEVO TG LG EVWUEVX e TEAEIEG «», e LK TE-
Aetoe oto téhog. I mapdderypar To mHEeg Ovopa Tov avtetpévoy Object3 eivar «RootOb-
ject.Object2.0Object3.». To mANEeg Ovopa (oG HETABANTAC XATROTAOYG Elvat TO 1810 ue av-
TO TOL AVTIXELULEVOD, YWELC ORWS TNV TEAELX GTO TEAOG, Yot THEASELYa 1] HEToBANTY| HoTd-
otaorg StateVariable7 O éyet 1o mAnpeg ovopa «RootObject.Object2.Object3. StateVari-
able7».

M tepopylar avTIMELUEVWY nol UETABANTWY UXTROTAOYG OTwg vty ¢ Ewova 3
umopet vae dnutovpynbet pe 1o Java mpodypauux DeviceDescriptor, to onoto ypnotponotet
évar amAO YOO TeELRIALOY UECW TOL OTOLOL O YENOTYG UTOEEL Vo TPOGHECEL avTixelpeva
not ReToBANTES nATAOTACNS OTO QWO avTIELpeVO, var aAhdEel To ovopa xabwg nat vo ok~
AaEetl uATOLOL GAAYL YAQANTYOLOTING TWV UETABANTOV MATAOTAGG, OTWSG TOV TOTO TOLG, TO AV
UTOQOLY VoL EYYQXPOLY, TO AV UTOEOLY Vo StaBacToLy, To av éyouvv xaboptopéves Tpes. H
tepaEylor amo avtixelpeva not hetaBAntéc nataotaone mov o dnpovpynbel and to De-
viceDescriptor Oua eivo ovolaoting 1 meprypuyy pag cvoxeung ovpPoutng pue 1o TR-69. Av-
) 7 TEQLYQXYY] TNG oLoXELYS Bploxetat oe éva LYNAOTEQEO emiTedo, TO KPALEETINO, Kot OEV
gyel noplo oyeorn pe tov mryaio xwdia mov Bu viomotel ™ cvoxevy. OvolaoTtind 1 TeEt-
YOUPY| TNG CLOKELY|C TEQLYQAPEL EVa GOVOAO ATO TUEOWUOLEG GLOKEVES (] EVOY TOTO GLOXEL-
7G) OL OTOLEG UAVOLY TNV Bl epYxTla, OUWS ELVAL YTIXYIEVES XTO OLUPOOETINOVG HATUCHED-

aoTeg 1 elvat ahha povteda. H meptypapn g ovorneuyg meptypapel xotd ©amotov TpOmo ;o
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eldyloTy TEOTLTY] cLoxeLY] ToL Do uAvel Lo CLYUEXELUEVT] EQYXOLX, XAl OAEG Ol GLUOXEVEG
mou B ugkvouy Ty Sl epyacio TEETEL Vo elvait GLUBATES Phe AVTH| TNV TEOTVLTY] GUOKELT], EVR
UTOEOLY Vo TEOGHEGOLY Mt Std TOLG AELTOLEYIXOTNTA UE TNV TEOGHNMN AVTIHELUEVWY Kot
HeTaBANT@Y noTdoTaonG 0RLLOREVWY ATO TO YENOTY], T OTola xot o TEEMEL vor EYoLY Eva
15taiteQo Ovopa OTWG Yaivetat oto [1], oeAida 52.

Erot, pepnd avuneipevo / petafiniég xatdotoong Ou elvar amopaltnro amd owtdv
TOV TOTO GLOXELT|G, eV peEnd allx O elvar TEoalEeTa, woTe Vo TPooTebel ndmota TEO-
TUTIOTIOLUEVY] PEY, K1 amaEait)Ty Se Aettoveyota. Telog, lowg LIAEYOLY AVTIXEIHEVY
not petaBAntéc uataotaong mov Hu eivar e€optwpeva, dnhady Ho mpenet var vhomonBovy
uovo av vhomombet o matépag toug. ‘Etot, pia anapait)tn napdpetpog Ha vapyet navia oe
ULt CLOXELY] TOL aXOAOLOEL HATIOLL GUYHENQLUEVY] TIEQLYQXPY] GLOKELNG, EV® [t EEXQTYUEVY]
nopapeteog Ho vTAEYEL AV O TATEERG T™NG LAOTIOtELTAL Ge ALTY] TN cuoxevy). 'Etot, o natépag
utog e€xOTUEVNG UETABANTYIC TEETEL VA ELVOL TOOXIPETIHOG, EVE EVXL ATTAQULTYTO XVTIXELUEVO
Do eyet povo amapaltnta not mpoatEeTa motdta. Ot xavoveg AOLTOV etvat:

e 'BEvoag amopaitnTog THTéQRG TOEEL Var EYEL ATUQULTYTO UL TQOXLQETING TOULSLK

e 'BEvoag mpoatpetindg natépag KOsl v eyet TEoxtEeTnd 1| eéoxptueva moudd. Av o
notépag vAonown et B vAomonboby not Ol T e€xpTpéva Tatdid Tov.

e 'BEvag cfaptpévog natépag pnopel va éyet mpootpetna 1 e€xptpéva moudd. Av o
natépag vAonotn et B vAomonBoby no dha T e€xpTpéva Tatdtd Tov.

H meptypapn piog ovoreung proget va etoaybet and 1o mpoyeappa DeviceCreator.
Avtd 10 mpoyeaupa Bploxetar oe yapnidtepo eninedo and to DeviceDescriptor xot 61-
utovpyel tov myaio xwdwmex mov Ha vlomotel pa cvoxevy. M mepryEapY| CLOKUELYC TOL
etoayetat 610 DeviceCreator O xaboploet o eidog g ouorevyg mov b dnpoveynbdet. O
YONOTNG UTOQEL Vo eTAEEEL TIOLEG ATO TIG TUEAPETEOLS NG TeEtypxyng bo vhomotel Tehnd )
ovoxnevy] mov Ha Snpoveynbet, cOUPWVL OUWS e TOLG %AVOVES TTOL avapeEbnray o, ..
ot anapxitnteg napapeteot Ha vhomolovvtar mavtote. H emAoyn twv mopapétowy yivetat
UEOW EVOG AMAOD OTNV OYn), ahh& aE%ETE GLOXOAOL BTNV LAOTIOINOY user interface, To omoio
oxolovbel Toug TaHEATAVEW KAVOVES UL OEV ETULTEETEL GTO YONOTY Vo ndvel Aavbaopéveg emt-
AOYEG.

Otav Olec ot napapetool mov Ou meprhapfBdver 1 cvoxevy] Tov S7ULOLEYELTAL €YOLY
emAeyel and to Yoo, 1o DeviceCreator Oa mepdoet ato emdpevo o1ddLo, 10 omolo eivat 1)
avabeon ovvaptnoewy. Xe xabe petaAnt nataotaonc npénet vo avatebel pa cuvapTron
¢ C mov O emotEepel ™y T ™g (CLVEETNOY ETETEOYNG) evw ot xdbe eyyoadiun pe-

T BANTN nataotaong meemet v avatebel o ouvaptnon g C mov B xabopilet ™y Tipn
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™¢ (ovvapton avabeorng). H viomoinon tov uwdwo mov Ou emotpéypet not O Beter v
T o8 o RETXPBANTY] ATAOTHOYG TEETEL Var yoapTel and Tov yenoty. Kabe ouvapton
emotpoyn / avaleong progel vo avatelel oe éva awbaipeto apllpd petafintov natdota-
oMG, ET0L WOTE OTAV XATOLEG TUEAUETOOL YOELXLOVTAL TNV (Sl AQYIXOTOINGY, 1] 1] TLUY TOLG
emotpépeton / alhalel péow Twv 8twy *AYoEwY CLOTAUATOG, Var EX0LY TNV 1Bl cLVEETNON
emotpoyns / avdleong. Qg anotéheopa, 1 enidoon tov nEoyeapuatog Oo elvat xoakdtepn
%o 1] VAOTIOLYGY] TG GLUOXEVY|G ELUOAOTEQY).

O %0duag yro par ovvapon entotpogns / avabeong mov éyet avatelel oe N nopa-
UETEOULG EYEL EVX UOVO UEQOG GTO OTIOLO EVTOAEG TOL YEELALOVTL YL OAEG TIC TXOAUETOOVG
umopoby v etoayfovy, nar N uéprn aprepwpéve oTig petaBAnTée *ATdoTUONG Ol OTOIEG €-
YOLV VTN T7] GLYAETY O

O yonomg propetl vo avadéoet o Stopopetint| ouvaE o avalbeong / emotEowyg N
oe nale mopdpetpo, va avabéoer v S ouvdETon avaleong / emotEoyic oe OAeg g
TLEAUETOOLG 1] VXL YOYOLULOTIONOEL i ear] Abor. Oty Twpa 1 6LoKELY] TOL LAOTIOELTAL
telnd eyet N petaSAntég natdotaong, ex 1wy omoiwy ot M elvar eyyoadiues, 0 TQOYQX MU~
ToTg mavtote mEemet vo yodder N péprn emotpoyng tung xoat M pépn avabeong tipne.
Xpnotponotwvtag ™y Tewty enthoyy, bu vrdpyovy N cuvaptnoelg emotpopng xat M ov-
vopnoetg avdleong, xdle pia ex twv omoiwv Oa eyet pdvo éva uépog. Av yonotpomownbel n
devtepn emhoyy Ha vrapyovy 1 cuvaptorn emotEoYNg YwEtouevy oe N péon xat 1 ouvap-
™on avabeong ywplopévn oe M pépn. Telog pe v toitn emthoyn Ba vgEyovy n cuVaETY-
oelg emotpong ndbe pia ex Twv omolwy Ba eyet a; népn not m ovvaptoelg avabeong uabe

n m
uLe ex Twv onolwy O éyet b, uepn, dmov Zai = N1Zb| =M . Gvowa 1 teit) enthoyn
i=L i=L
elvo LTY) TOL TEOTEIVETAL, BV 7] ETUAOYY] TWV N, M, 4, xal b, YiVETal ATO TOV TEOYOXUUATL-
o1 Yl var e€xopaAoTel 1 anoS00Y uaL 1) ELMOALX AVATTUENG.

Extdg and g ovvaptoeg avdbeong / emotpogpne, 0 TOYQXLUATIOTS hToQEL eTi-
ong pe ™ Bonberx tov DeviceCreator va naboptoet 1ig stand alone petaBAntéc nataotaonc.
M tétota petaAnTy) dev ouvdéetar amevbelag (e T cLOKELY), XAAL YOYV|OLLOTOLEITAL LOVO
anO TO TEOYEXUMUA TOL TEANTY), ETUTEAWYTAC Phlat ECWTEQY] AetTovEyia. Ot uetaBAnTég avtég
€)Y(OLY TO TACOVEXTNUX OTL O TEOYQUAUUXTIOTNG B¢ ypetaletal vo yoddel nwdna oTlg GLVXE-
oetg avabeong / emtotpoyng yo voo xaboplost 1 cupmeELPOEE TOLG, TS oTig W] stand
alone. Apxel vo xabopioet 10 dvopa prag petainmge me C oty onola Ha amobnuedeton 7
TEEYOLOA TLUY] AVTNG TNG KETABANTYNG UAXTAOTXONG *xOWE naL TNV xEYIXT] TLUY NG, 7] OOl

de O adhalet av Sev elvat eyyEPLu] 1) CLYXEUQLUEVY] UETABANTY XATROTAGY|G.
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Agob 1e0obv ot ouvaptnoelg avaleong / emotpoyg, ot stand alone vatiables, xo0og
N UEQINES AUOMUA ETUAOYES TIOL GLELXOADVOLY TOV TEOYQUUUXTIOTH], O UWOMAG Yo TOV cli-
ent umoet va dnpovpynbet. O nwdag avtdg umoet va yivel compile ywpelg ™y onotadn-
ToTe ToEEUBACY] TOL YENOTY WOoTe Vo TEOKLYEL Evar TANEEC TEOYQAUMUA TEAXTNG Yl TO
CWMP 1o omoio opwg B yet meploplouévy Aettovpymodmta, apold onwg avagépbnxe mo
TOVW, O YENOTNG TEETEL Vo Yodpel *ATOL HOUUATIH WS Tov Bo cuvdeovy TIg ToEaPE-
tooug Tou CWMP e 11g mpaypatinég TouEapéTeoug TG CLGHELYG.

Extog anod ta mpoypappata DeviceDescriptor not DeviceCreator mov acyohodvtat
ue tov client, éyet youpet nat 10 mEoyeappx Simple ACS, to onolo eivar 7 vAoToiN oY Evog
apnetd amiod ACS, o onolog yet wovo ] votu Stemagr not umoet va ouvdebel pe évay
nehdty uabe popd, vo Beet Ta OVOUXTA TwY UETABANTOY UXTAOTACNG TOL TEANTY] XL VO EWL-
pavioet évo amAd user interface 010 yENOTN TOV, HECW TOL OTOLOL UTOEOLY Vo Lo BAGTOLY
7 Vor XA TODY OL TLUEG OAWY TWY TUEXAUETEWY TG CLOXELNG TOL elva u&be popda cuvdede-
uév. Ileptoootepa y tov 100m0 Aettovpyiag tov Simple ACS vrdpyovy oto aviticToryo
TUNUX TG EQYAOLG.

‘Erot, pe 1o mpoypdappata DeviceDescriptor nat DeviceCreator umoget vo dnutovp-
ynOet éva TANpeg modypappe medaty ovpBatod pe 1o TR-69 yio pia ovoxevn. O oxonodg av-
00 TOV TEA&TY elvat 1] oVvdeon tov oe évay ACS yux avtopotn evbuion xar Swyeipton.
2y Ewova 4 paivetat éva tlepopyind Stdypappa oyetind pe to mpoyeappata DeviceDe-
scriptor xot DeviceCreator. Ta emimeda mpog v #0QLYY g 1epuEyiag elvat yevindTepx
N TLO ATOUAXQLOPEVY ATIO TNV TEAYRATNY] cuoxevt]. H mpotumy nepryooyy piag cuoneung
npénetl va dnpoatevbel and uamotov opyaviopo xat o TEQLYOAYEL TIC TUHOXUETOOLG WLAG Wi
VILOMOTIYG oLoxeL] Tov Do LAOTIOLEL xATTOL GLYXEXQELPLEVT] AEtTOLEYIX. AUTY] 7] TEQLYQXYN
Oo etvar namoto apyeio XML 10 omoto umopet eite va dnpovpynbet and v aEyy pe To
DeviceDescriptor 7 #4moto &A0 TEOYOXUUX EITE AUOUA UKL VX YOXPEL IE TO YEQL.

Avtd 10 apyeto howmdy Oa yonoponombel and 1o Tedypappa DeviceDescriptor o-
OTE 7] ONULOLEYLA TNG GLOXELYIC VoL TEOYWEYOEL GTO BELTEQO %at ALYOTEQO Yevind otadto. O
nATXoUELACTNG, pe T Bonbewa tov DeviceDescriptor Ou mpénet va mpocbeaet 1ig Sinég tov
TEAUETEOLE OTY] ovoxevy. Katt mov mpémet vao onpetwbet edw eivat OTL anoOpa %ot oy O
apyelo mov Ba meprypapet Ty mEOTLTY cuoxevy dev axokovbel to 5o XML Schema pe T
axpyetx mov Srayetpiletar 1o DeviceDescriptor, ebxoka Bu unopoloe v yivel pla petatpo-
m pe ) Bonbewx evog petaoynpatiopod XSL.

Anoroblwg, 1 Tepypayy mov wg T eyet dnutovpynbetl Bo meémet var etoaybet oto

npoyoappa DeviceCreator. Edw Oa emtheyoby ot mpoatpetinég mapdpetoot mov Ha vAomotet

16



7 teAny] ovornevy| xot Ba yiver 1 avabeor ocuvaptoewy avabeong xat emotpoynce, nabog rot
emAoy tov stand alone petaAntov. Agod yivovy avtd, proel Théov va dnpoveynlst o
TNYLOC XSG TVG CLOKELY|G.

To povo mov amopével eival var Yeploel O TEOYQALUATIOTNG T ueva Tov B vdEyovy
oTIG oLVRETNoELG avdbeong nat emtoTEOYNG, WoTe abe wio Vo eTLOTEEPEL not Var aAAdLeL not-
TEAAMNAX TNV TLUY] TG TUEAPETEOLS oTNv oTola eyet avatebel. Otav tedetwoet avty] 1 epyax-

olo, XEUEL VO UETAYAWTTLOTEL O XWOXLG YLt Vor elVart ETOLO TO TAYQEG TOOYQUUPX TEAXTYG.

Standard description of a device type

Description of a specific device
(created with DeviceDescriptor - follows the
standard description)

i

Device template (create with DeviceCreator)

T

Complete device

Ewova 4: Anpiovgyio cuoxsvng
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1.3 ITepeyyopeva TOL HEIPUEVOL

2170 ava YelpaG MELUEVO, TIEQLEYOVTAL EXTOG ATIO TNV ELOAYWYY), OTO XEYAAXLO 2 7] Vi~
ALG?] TOL SLVAUILOD TPOYEAUMUATOS TOV TEAKTY] 0T YAWOoK TEOYRXUpaTiophobd C mov Teht-
% SNULOLEYELTAL ATIO TY] Y Q)07 TWV TEOYOXUUXTWY.

270 nedAalo 3 LIaEYEL Eva IO eyyElRldlo YoNoNg Yy 0 Teoypappa DeviceDe-
scriptor, 610 nepdAato 4y to DeviceCreator xat oto neparato 5yt 1o Simple ACS. Eni-
071G 08 ALTA TX UEPAAXIX LTXOYOLY XL Ayt GYOAMX YK TOV TEOTO LAOTOINOYG TwV Java
TEOYQUUIATOY, (oG uat Oev TeptNgbnue o mnyxiog nwdmag avtwy, apod de Hewpeninme
TOOO YO7OLUOG WIS HAL O UWOUAG AVTOG ATO TV PO EIVXL HOUETA EXTETAUEVOG UAL ATO TNV
ALY TTEQLEYEL NLELWG TEYVIMES Yot TNV AVATTLEY] TOL YEAPIXOL TEPLBIAAOVTOC TWY TEOYQX M-
udtwv oto meptBailoy Java swing.

210 TOEAPTNMA, LIXOYEL OAOUANEOG O uwowag oe C (oG XTAYG CLOXELT|G, 7] OTOLX
umopet va Snptovpynbet modd yonyopa pe ta mpoyeappata DeviceDescriptor not Device-

Creator not emtTehel TOXYUATL XATOLL ATAY| EQYATLOL.
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2 To mEOyQapPa TOL TTEALTY

nedatng Tov CWMP mou eivat 10 Mo TOATAOKO ATO T TEOYQAUUATA TNG EQYAOLAG

not dMutovpyeitar Suvapnd péow tov meoyedupxtog DeviceDescriptor pnopet vo

ywototel ot andAovba uepn:

a.

d.

Enwowvwvia yauniod emnédou: Edw Bploxovtat oL cuvapTi|oelg mov yevoLtponolouvTaL
Yoo TNV emovwvior peta€h Tov TeRd Ty not Tov eéunnEe Y. Mia pvipokiotiny éndoon
tou npwtoxdoiiov HTTP yonotpornoteitar. Elvar 10 povo tunpe 1o TROYORUUATOS
mou Sev eivar yoapupévo oe ANSI C.

XNotpeg ouVaETNoELS oL dev umoEecay v tepingbody oe diko tunpa. Edw vrdo-
Y OLY CLYAETYGELS YL OLoYELOLEY UVIUNG, YL DAOTIOIGY] piag SOUYG OLEAC XAl LTOGTY)-
otén ¢ dopng DateTime.

XML/SOAP parsing xat dnptovpyio: Edwm sivon cuvaptioetg ot dopés yoe dnpovpyla
not parsing twv XML pnvopdtey mov meptéyouy Tig attyoetg xat anavtioelg oe SOAP.
EAeyyog non parsingtdnwv: Ot cuvaTyoelg autég eAéyyovy TOV TOTO TwV UETABANTGY
AATXOTAGTG AAL XAVOLY PArSe TIC TLUES TOUG.

To Suvopnd tunpe tov Tedatn: Avtd 1o tTunpe Oa eivor Stapoetind o nabe véo me-
Aoty not 1 poeyn tou xabopiletar amd TIg EMAOYES TTOL YIVOVTHL ATt T TEOYOXUUATY
DeviceCreator xot DeviceDescriptor.

To nvplwg pépog Tov Tekdty: Edw Bploxetal n Aoy To0L TEOYOIUUATOG.

H B1Bhobnun ixml: M ekebbepn BtBiiobnun g Intel yio tov yeotopd XML,

‘Oha tor puépm tov Teoyeduuatog eivar oe xabupn C, extdg Twv CLVAQTNOEWY ETUKOL-

voviag yapniod emmedon, mov eéxptwviat ano to Aettoveywd apob 1 ANSI C dev vrootn-

oilet sockets. I'tx va yonotpomombet 1o ido apyeio pe mnyaio xwda nat oty Exdoon i

to windows xat ot éxdoon ye 1o Unix éyet yonorponomet 1 teyviny twv #ifdef. Av 7

otabepd _CWMP_WIN éyet yiver #Hdefine tote 0o Snprovpynbet 7 éxdoon yr o

windows, aAlog yroe to Unix, yioo awtod %ot ot 800 exdOOELS YENOLLOTOLODY SLotpOEETNO

makefile. To makefile yix v windows éxdoon yaivetar oto mapaptue 8.1 - avtictoryo

elvat nat yroe v xdoon yux Unix.
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2.1 XtoBepég

Mt oetpa and otabeeg YENOLLOTOLOLVTAL GTO TEOYEAUUX xLTO xat xabopilovy Tov

tOmo uabe unvopatog SOAP nabog xat 1o eldog yro uabe opaipo tov medty. Kabe puo

an6 autég ¢ otalepéc dnhwbnxe pe évo Hdefine.

Zrov TTivarag 1 gaivetar 1 avtiotoryio petadd twv nwy pnvopdtey SOAP xat twv

otafepwv. Ot dnhwoetg avtéc Bplorovtat oto apyeto “client.h”.

Tbdmog pnvdpetog Ogptopog T
Inform INFORM 10
InformResponse INFORMRESPONSE 15
GetParameterValues GETPARAMETERVALUES 20
GetParameterValuesResponse | GETPARAMETERVALUESRESPONSE | 25
SetParameterValues SETPARAMETERVALUES 30
SetParameterValuesResponse SETPARAMETERVALUESRESPONSE | 35
GetParameterNames GETPARAMETERNAMES 40
GetParameternamesResponse | GETPARAMETERNAMESRESPONSE | 45
Not implemented method NOTIMPLEMENTEDMESSAGE 50

ITivoxag 1: Eidy pnvopdtwy

2tov Iivarag 2 7 aviiotoryla petoéd twv Aabwy tov medatn xat Twv otabepwy propet

va avet. Ot dnhwoetg awtég Boloxoviat oto apyeio “clienth”

Tbmog Adboug 2.1.1.1  Ogiopog T
Method not supported METHOD_NOT_SUPPORTED 9000
Request denied REQUEST_DENIED 9001
Internal error INTERNAIL_ERROR 9002
Invalid arguments INVALID_ARGUMENTS 9003
Resources exceeded RESOURCES_EXCEEDED 9004
Invalid parameter name INVALID PARAMETER _NAME 9005
Invalid parameter type INVALID_PARAMETER_TYPE 9006
Invalid parameter value INVALID PARAMETER_VALUE 9007
Attempt to set non writable ATTEMPT _TO_SET _NON_WRITABLE | 9008

ITivoxeag 2: Eidy opadpctwy

20




Extog v napanave, otatinwy otalepnv, 10 TOOYOXUUX YONOLUOTOLEL Kot [itor Su-
vopuny| otafepd 1 onola avanaEtotd Tov 2EUO TwV PeTABANTWY KATAOTAGYG TOL EYEL TO
TEOYoX UM, Snhadn ahhalet yla ndbe véo mekaty, ovpoliletar pe NUMOFVARS ot me-
otéyetat oto apyelo “custom.h”. ITlepltoobTepa 6TO TUNPA TOL EYYEAPOL YL TO SLVAINO

UEQOGC TOL MEANTY).
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2.2 Aopeég

To mpoypappx yonotponotel déna Sopéc mov opilovtar oto apyeio “client.h” ue
yonon typedef:

DeviceldStruct: Avty n doun avanaplotd eva DeviceldStruct, [1], Table 34. Ile-
otéyet téaoeptlg ovpBoroarolovdieg atic onoteg amobnuedovtat o nataonevaotng, o OUL 7

YAXOT TUEAYWYYS %0l O GELELAUOG aELOPOC (oG GuoKELYC.

EventStruct: Avty] n dopn avanaplota évoe EventStruct, [1], Table 35. ITeptéyet pia

ovpBoloarorovbia oty omoia Bploxetat 0 Aoyog cLVSeomC.

EventList: Avty 1 Sopn avanaplotd pa Aota otalepod pnurovg and EventStructs.
[Teptéyet évav ampdonpo axépato yro 1o peéyebog g Motag xot évay mivoxa and SopeEg
EventStruct. O ouvaptioeic newBEventList xoat freeEventList yonoiponoovvtar poali pe
vt ™ Sopn étot wote va Snpoveynbet ma véa Eventlist 1 va ekevbepwbel o ywpog mouv

NoUTUACPLBRveTaLL.

DateTime: Avanoptota tov 1o dedopévwy dateTime and to [2]. [Tepiéyer E& me-

Slo, Yo TO €TOG, UV, LEQX, WX, AETTO, BELTEQOAETITO LA MUEQOMUTVIC.

ParameterValueStruct: Avanaptotd éva ParameterValueStruct, [1], Table 11. Ile-

otéyet dvo ovpBoroanorovbieg yla TO OVOUX AL TNV TLUY).

ParameterValueList: Avanoplotd pa Mota otabepod pnuog and ParameterVal-
ueStructs. [Teptéyet évav anpoonpo anépato y 1o peyebog g AloTag 1ot evay Tivous oo
dopég ParameterValueStruct. Ov ovvaptioeig newParameterValueList nat freeParameter-
ValueList yonotpomotodviat pe ) dopn avt wote va dnutoveyndel pa véax Parameter-

ValueList optopévou pnroug 1 va ehevbepwbel 0 ywpog mov ratakopuBvet.

StringList: Avanaptota po AMota otafepod unrog and cvporoaxolovbies. Iepté-
YEL VOV amEOONUO axepato yw To péyebog g Alotag not évay Tivoxa amd obpBoloaxo-
AovBieg (Seinteg oe yapantnea). Ot ouvaptoelg newStringlist xat freeStringlList yonotpo-
TOLOOVTAL PE LT TN Sou yx 17 dnptovEyia véou Stringllist xot v aneievbeépwon tov

Y WEOL TOL KA THALBAVEL.
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SoapHeader: Avanopiote my emnnepaida evog pnvopatog SOAP, [1], Table 3.
[Teptéyet ol medio: to id mov eivor pra supBoroaxorovbio, To holdRequests mov eivar évag
anépatog uat To noMoreRequests mou eivat eniong évag axépatog. Ta 6vo televtaio O &-
npene va Nty Booleans, opwg 1 C Sev éyet 1étot0 1010 %ot €10t yENoponoOnuay ot axg-

oxLOL.

SoapMessage: Avanaptota éva pnvopa SOAP. Tlepiéyer toia medio: To mowto eivan
évag Setntng o o Soun SoapHeader xot xabopilet v emnepakida tov pnvdpatog av-
t00. Av Sev éyetl emneparida o eivar évag deintng oe NULL. To Sebtepo medio eivar évag
anépatog nat xabopilet Tov 1o ToL UNVLPATOS, abppwva pe Tov Iivaxrag 1. Télog, To 1oi-
10 medio ™G dopng mepteyet ptoe ovpBoroarorovbio, 1 omola elvat OAOXAEO TO UOUMUATL
tov eyyodyov XML mov meptéyet oawtod 1o pnvopa SOAP (Snhady mephapBdvetor o

nepteyopevo Tov XML element <soap:Body>).

StateVariable: Avtn 1 Sopn avamaplotd pro petaBinty) nataotaons. Eyet éooepa
nedia. To mpwto eivar poe supBorooxorovbio yla To TANEES OVopa TG heTaBANTHG, TO Seb-
TEPO AL TO TEITO elvat SEIUTEC YL T7] GLVAETYOY EMGTEOYNG Kot avabeong g puetaBAnTng.
O tomog toug etvar «void (¥)(ParameterValueList *)» evw 1o medio yw ) ouvdETnom avd-
Beong O eivar NULL av Sev eivor eyyoadiurn. To tedevtaio medio eivar evag anépatog (vt

ye Boolean) o onotog eivar true (Ot pndév) otav 1 ueta ANt eivor eyyoddrpy.
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2.3 Enuowmvio yapnrod emnedon

H emrowowvia yapnrod emmnedov Oa avodvbel edw. Mia pvipokotiny éxdoor Ttouv
nowtoxoiov HTTP/1.1 [4] éyet vhonomOel xow yonorponoteitor yoe Ty anootold] xat M-
1 pnvopstwy. To pepog avtd TOL TEOYEAUUXTOS YONOLLOTOLEL TIC YVWOTEG CLUVAQTY|OELS
emovwviag péow sockets ot omoteg vrapyovy oto Unix nat 1o windows.

O TR-069 client Soviever oav évag HTTP client otav 7 emnotvwvet pue tov ACS. 'Oleg
ot SOAP requests an6 tov ACS otéhhoviar péoa oe HTTP response pnvopota, eve Olo T
SOAP responses anod tov mekatn poag otédhoviot péoa oe HTTP post pnvdpata.

Eniong, o nehdtng dovkevet oav HTTP e€umnpetning otav yivetoar pioe obvdeorn nat’
anaiton and tov ACS. Anover cuveywg oe pa npoxaboptopévy Bbpa now Oty cuvdebet
namotog exel o mekdtng Stadlet amd 11 Bbpa nor céetalel av hafe uATOLX CLYMEXQLUEY
ovpBoloarorovbia. Av ™y Elafe tOTe ouvdéetat apéong pe tov ACS, av Oyt amheg uAeivet
™ abvOeoT] not TeEtpevet Eava 6Ty Hdpa.

H Soun SOCKET nov yonoponoteitar edow elvar EVag anpOGNUOG axEQRIOG KAl O
optopog Tou yivetat oto #low.h ot Unix éxdoon 1 oto winsock.h oty windows éxdoon.
Ot 6LVOETNOELG TTOL YOYCLULOTIOLOOVTAL ESW ElvaLL:

¢ void initWinsock(void): Xpnotponoteitar povo oty windows éxdoor tov mEo-
yodpupatog xat apyonotel 1o Winsock pe yonon mg ovvaptnong WSAStartup.

e SOCKET makeConnection(char *address, int port): O nehdtyc ovvdéeton
ot Sevbvvon TCP address:port xat emotpéypet évae SOCKET yio emxowvwvio pe
) Stevbuver avtn. H ouvdpton emtotpépet to 0 av ndmoto Adbog oupBet.

e SOCKET createListeningSocket(int port): H cuvaptnorn avty dnutovpyet eva
SOCKET 10 omoio axovel a1 Bdpa port. Xpnotponoteitar Otav 0 mekdtyng Souv-
Aevet ooy HTTP e€umnpetnng, yio ovvdéoetg nat” anattnorn ano tov ACS. Av cup-
Bet Aabog emotpeyetar to 0.

e SOCKET acceptConnection(SOCKET 1sd): Kot awty n ovvaptnon yenotpo-
Toteltot 0Ty 0 mEAATNG Aettovpyel we eéumneet g HTTP: Anodéyetan pia obvde-
o1 oto listening socket Isd xot emoteéyet éva véo SOCKET yu emnotvwvia péow
owtob. To 0 Oa emotpayel oe mepintworn Aabouvg.

e char *getLine(SOCKET sd): Auti| 1 ouvdt1on X01OLLOTOtEITaL Yot TNV oVaL-
YVWO WG YOXRUNG amto Tig emnepakideg evog unvopatog HTTP. H cvvdptnon
out SaPalet évav évav toug yapantnees and o SOCKET xat toug tomobetel ov-

veyog oe éva buffer, uéyot va Boet éva \t (CR) axolovbovpevo and éva \n (LF). H
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TponyoLUevY] axolovbict oNUATOSOTEL TO TENOG LG YOUUUNG EMUEPUALSWY. AV TO
CR dev anohovbeitar and LE 1 ouvdptnon Oa cvveyloer va Swxfalet yopoxtipec.
Otav 1 anorovbic CRLFE Boeletl 1 yooppun 0o emotpoyel, ever av ovpfetl uanoto
opaipa Oo emotoapet évag detutng oe NULL.

char *getRawMessage(SOCKET sd): H cuvapton avt yenotponoteitar yua
v SteBacotet eva manpeg HTTP pnvopa and 1o SOCKET. Avto to HTTP punvopa
umopet va meptéyet évay avbaipeto aptlnd and ganelovg SOAP (ano 0, uéyot to
opto mov xabopilet n mapdpetpoc MaxEnvelopes tov neddty mov otélhetat pe 0
unvopee Inform). Xy apym, n ovvdpton SwBalet ouvey®s YOORKES AmO TO
SOCKET yonotpomotwvtag ™ cvvaptnor getline, péyot vo Bpet pia yooppn mov
neptéyet 1 ovpBoroarnorovbio “Content-Length”. Avty 7 yoappn meénet mavtor var
vrayet oe éva pnvopo HTTP now xaBopilet 1o pnmrog twv dedopévey Tou pnvdpe-
to¢. 'Etot, 0tav Bpebet 1 yoapuy v, 10 un1og 1oL GOUKTOS TOL UNVLUKTOG Elvat
YWoto xat amobnuedetar oty petaBinty fn. Metd and awtod, n ouvdETOY Guveyi-
Cet v avayvwo TV YOappoV, ueyot va Beet po adeto yooappy. Mix adetar yoop-
un O meptéyet wovo v axorovbic CRLE xat onpatodotel 10 1€AOC TwV emtnepoii-
SwV %Al TNV 6EYT TOL COUATOG TOL UYVORATOS, TO OTOLOG OpwS O eyet unrog len.
'Etot, miéov apnet va StaBaatodv len yapantneeg and 1o SOCKET st va emotoo-
@obvv. Av oup el omotodnnote Aabog emotpépetar évag Seintng oe NULL.
unsigned int getNumOfMessages(char *rawMessage): Avty 1 ovvdpton
déyetot wg mopapeteo evae HTTP pnvopo xot petpdet tov aptpnd twv unvopdtov
SOAP mov mepiéyovtar evtog avtov. Wayver 1o rawMessage yio 1t¢ oupBoroaro-
Aovbieg <soap:Envelope xa </soap:Envelope> xou avéver xotdhinio tov apld-
1O Ty pnvopdtwy SOAP.

StringList *splitRawMessage(char *rawMessage): Avt#] 1 ouvdpton yweilet
0 pnvopo HTTP mov déyeton wg maxpapetpo ot SOAP pnvdpata and to omola
anotelelta ot To emoTEEPeL oe uio Sopy) Stringlist. Apyd petpaet tov aptbud
v pnvopdtey SOAP ue ) ouvdpmon getNumOfMessages, Snptovpyet pia doun
StringlList xxtdAAnlov pnroug, 1 omola xot O emotpapet, ot avtryodpet xdbe un-
vopa SOAP oty nataddnin 0éon g AMotac.

StringList *getMessages(SOCKET sd): H ouvdptorn autn emotpeypet o pn-
vopatoe SOAP mov vrdpyovv oto SOCKET yonotponowwvtag ttg getRawMessage
not splitRawMessage. Avty) 1 ouvdE ™o YENOILOTOEITAL Xot ®TTO TO ULEIWG TEO-

yooppo nxtd v avayveon ano o SOCKET: ot getRawMessage xat splitRaw-
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— | getMessages

Message 6ev mpemet var xxAobvtat roveg Toug. O TPOTOG TOL UAAOLYTAL Ol GLVXQTY)-
oelg paivetar oty BEwodva 5: H getMessages nakeitar amod 10 u0QIlwg TOOYOU MUY,
not nokel mowta 1) getRawMessage xat pueta 1 splitRawMessage. H getRawMes-
sage pe 11 oelpd ¢ xaAel 1 getline, evw 7 splitRawMessage xoadet 1 getNu-
mOfMessages.

StringList *createHeaders(unsigned int msglen): Anpovpyel po doun
StringlList mov meptéyet Tig emuepaideg tov punvopatog HTTP mov mpoxettar vo
otahel. Mio amo 1ig emnepalideg mpemet v eivae 1 Content-Length étot, 10 cuvoAL-
%O UNUOG TOL UYVOUATOG TOL TEOXELTAL VO OTAAEL TOETEL VoL TEQUOTEL WG MO LE-
TEOG Yt Vo GLUTANEWOEL 7] yoop Uy LT

void sendRawMessage(SOCKET sd, StringList *messages): H ouvdpton
auTY yENOotpoTOElTOL Yo vor oTelhet evay aptipnd amd pmvopata SOAP péow evog
HTTP post. Z1nv apy? 10 cuvolud pnuog twv pnvwuatwy SOAP vroloyiletat ot
dnutovpyovvtar ot emtnepokideg tov HTTP pnvdpatog we v createHeaders. X
ovvéyeta OAeg ot HTTP emnepokideg uat OAa Tot NVOUXTA XVTLYQRPOVTAL OE EVOLY
buffer o onolog nat otédheton oo SOCKET.

int checkConnectionString(char *myString, SOCKET sd): Avty 1 ouvdpty-
o1 yonotponoteitat otig ouvdéoelg xat amxitnon tou ACS. Otav o ACS Oélet va
Eemvnoet ptoe obvdeon), meemet va otelhet atov mehdty évae GET request pe puo ov-
yuexptpévy ovpBoloarorovdia. Etot, o mekdtng eléyyet v ovuBoloarorovdio

mov éhafe xat emotepet 1 av otaldnue 1 noatahAnin xa O av Oyt

getRawMessage SR getLine

splitRawMessage = getMumofMessages

Ewova 5: Avédooy g getMessage
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2.4 'A)heg YQNOIPEG GLVAQTNOELG

Xonotpeg ovvaToetg ylo pepopnvies: Avtég eivae ot char *datetoasci(DateTime
*d), DateTime *ascitodate(char *c) xat DateTime *getCurrentTime(void). H npw-
1 oLVaEToN petatEenet pta dour DateTime oe pia cupBoloarorovdia, yonotponotwvtag
™y avoten poeyn YYYY-MM-DDTHH:MM:SS, n.y. 2005-04-26T18:14:23. H debtepn
oLVAETNOY METXTEETEL Wi oviBoloaroriovdia g TEONYOLUEVNE HOEYNG Ot i SouN
DateTime, eve 7 tpitn emtotpéyet poe Sopr DateTime pe v npepounvia tov medatn. H
Datetoasci ypnotponotetl évav otatind buffer yu va emoteédet m ovpPBoroaxorovdioc mov
ovanaptota 1 douy DateTime uon étor Sev ypetaletor var aneievbepwbet 7 ovpforoaxro-
Aovbia awty), Onwg Oa yoetaloTav av eiye yonotpuonombel uvnun 610 oweod. To wovo peto-
véutuor aug ¢ pebodou eivar 0Tt 1 cupBoloaxolovbia Tov entotEépet 1 datetoasci nEE-
TIEL Vor v TLyaupel xamowv ahlob mpty 7 datetoasci ¥Anbet yro devTeEn YoEX, AAMKS TO ATOTE-
Aeopo g OeLTeEnC MANong Do yoayel emavew oe avTO TG TEWTNG ¥ANOYG.

Xonotpeg ouvaEToelg o T Stayeipton g uvnune. Avtég eivar oo ParameterVal-
ueList *newParameterValueList(unsinged int size), void freeParameterValueL-
ist(ParameterValueList *), EventList *newEventList(unsigned int size), void
freeEventList(EventList *), StringList *newStringList(unsigned int size), void
freeStringList(StringList *), ot omoieg dnutovpyodv o véa Soun ParameterValuel-
ist/ EventList/StringList ovyxexptpévon peyéboug xow ehevbepmvouvy 1 pviun mov xoto-
AMopBavetar amd puo avtiotoryr Sopt]. AvTég Ol GLVAQTY|OELS YONOLLOTOLOVVTAL TAVTOTE OTAY
Ol TAEATAVL GOUES YOYOLLOTIOLOLYTAL GTO TEOYQX MU,

Yhomoinon ovpds: H ovpa yonotponoteitor yo v owlet artnoetg and tov ACS npog
TOV TEAATY), Ol OToleg Bev eyov anopx e€unrEetnbdel ual YONOLUOTOLELITAL XTO TY] GLVROTY|OY
handleConnection tov apyciov “client.cpp”. M Suvapuinn Soun ovEdg éyet emtheyel enet-
O Ol AUTNOELG TEETEL VO ATXVTWVTOL XTO TOV TEAXTY] UE TY) OELEG TOL AapBavoviat xat O
aEtOpog Twv attioewy Tov exxpepoLy elvar avbaipetog. Ovotaotind, av o MaxEnvelopes
T0L TEA&TY] elva Tavew and 1, xoaw 1o MaxEnvelopes tov ACS eivar 1, noat 0 ACS otélhet
ovveyws TOoeg attnoetg ooeg %ot 1o MaxEnvelopes tov neddt) o aptbpog twv attioewy mov
O eunpepoldv Bo avlavetar ywplc dpto, pag xot o nedatng xabe popd Ou pmopel va ama-
VINOEL OVO G [lar xiTNa), Opws Bo Seyetat mavew amd pio.

Abo Sopgg yonotponoovvtat oty ovpd, 1 Node xat 1 Queue. H Node sivar évag
nopfog g ovpag, eyet pto cupBoroanorovbio yla T dedopéva Tov xOUBoL Kot Evay deinty
otov enopevy] xouPo g ovpdc. H dopn Queue meptéyet dvo Seinteg, évav o 10V TOWTO

1oL EVaLy YLor TOV TEAELTALO MOUBO TG OLEAC, UL EVALY AMEQALO PE TO IIUOGC TG OLEAS.

27



Ot ovvaptoetg yla 7 StayelELor] g 0LEAS elvat enque Yo Ty TEocHN U tiag cup-
Boroaxolovbiag oTov 0LEA, 1 ViewQueue YL TNV EUPAVLOY] TWV TEQIEYOUEVY TNG 0LV,
7 deque i ™y ayaipeor Tov enopévov xouBou g ovpag, 1 createQueue ywx T 61-
utoveyior pag véag ovpag, 1 isEmpty y éleyyo av pa ovpd éyet uopBouvg xot n fre-
eQueue yi v anekevbEpwon g PG TOL UXTAAXUPBAVEL P OLEA.

Téhog, aAAn pLo yonotpy ouvaetnor eivat 7 char *getErrorByNum(int num) mou
ApBaver ooy Topapeteo évav aptipd opdipatog, dSniadn 9000, 9001 wAn xot emoTEEet
ux ovpBoroaxorovdio pe v epunveia awtoL ToL nwWdwod. H getErrorByNum yonotpo-
Totet évay Tivora and ovpBoroarokovbieg o omoiog vaEyet oto apyeio “helpers.cpp” i
VoL LETAPOAOEL UETXED TV UNVLRATWY Hot Twy xwdtnwy: amiwg agateel 1o 9000 and tov o-
otbpo mov AapBaver nat emoTEEPEL TNV avtioToryn Yooppwn touv mivaxa. 'BEiot, av Seytel wg
nopapeteo 10 9001, O emoteder 1 dedteE yoouuy tov mivaxa (1 TEWTY Elvat 1] YOO~
un 0). H avtiotoryta petaéd nwdwmwmv Aaboug xat eénynoswy propet va Boebel ot oto se-

parato v otabepwy.
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2.5 Parsing XML/SOAP pnvopdtmy

‘Oleg oL GLVAETNOEIC TIOL YEYOLLOTOLOLYTAL Yl TO parsing Twv pnvwpatewy SOAP

TiEvoLy g TaEapetEo évav xopPBo XML mov meptéyet To UeEOg TOL UNVOUATOG TTOL TG

apopd (dnhad ta mepleyoueva tov <soap:Body>) nabwg not pepnég diheg moupapetooug,

ot onoleg Ha emoTpapoLy T amoteAéopata ToL parsing. Mix e€aipeor oTOV UAVOVA ALTO

elvar 1 owvdEton the parseStart, 1 onoio Seyetar wg THEAUETEO Lo ovpBoroaxorovdin

mov mepteyet oloxAno 10 SOAP pnvopa (dniady éva <soap:Envelope>) xot emotpéypet

utoe douy SoapMessage mov avamaLotd T0 UNVopa. Ot GLVXETYOELG TOL YOV CLLOTOLOLYTAL

elvot:

SoapMessage *parseStart(char *buf): Avty 7 ovvaptnon nokeitoar xdbe popa
mov aEyilet To parsing evog pnvdpatog SOAP. Apyind, dnptovpyeitar pio véa Soun
SoapMessage, 7 omoia xat Ho emoToael apoL teketwoet 1 cuvaETor. Axorodbwg,
netatEemeton 1 ovpBoroaxorovbia mov 7 parseStart maipvel WG TAEAUETEO O ML
doun DOM, pe ™ ovvaptnon ixmlParseBufferEx g Btfitobnune IXML. 217 ov-
véyeta, ehéyyetat 1o pvopa yao ™y OTeegn SOAP emnepokidac. Av Boebet, yivetot
parse pe 1 owvdptor parseHeader ot owletar ot0 notdAnio medio tov Soap-
Message mov 0o emotpagel. H  parseStart o1 ouvvéyelx mpoywed oto
<soap:Body> nat efetdlet 10 madl Tov TMOL TEEMEL v Elvat XAt TO OVORA TYG
CWMP aitong. Avtypdyet ohoxkneo 10 vmodevdpo 610 %ateAAnio medio tov
SoapMessage nmov O emotpayel, now eéetalet 10 ovopa ™ aitnone CWMP. Av
w6 vTooTNEiletan TOTe Bétel naTAAANAX TNV TIUY Tov medlov type tov SoapMes-
sage mov Oa emotpayel, av avtifeta Sev vnootpiletar ToTe Bétel 0 TEdio type oTny
npn “not implemented message”. Tehua 10 pNvupa eMOTEEPETAL, EVK oV cupBel
namoto AdBog xatd v nopanave dtxdiacio Ou emtotpapet évag deintng oe NULL.
int parselnform(IXML_Node *node, DeviceldStruct *deviceld, EventList
*eventList, unsigned int *maxEnvelopes, DateTime *currentTime, un-
signed int *retryCount, ParameterValueList *parameterList): Avti n cuvdp-
™o ndvel parse éva ppvopo Inform mov meptéyetan otov kOpBo mov déyetan wg
TEAUETEO L amobnuedel TIC TLUES ALTOL TOL UNVLUXTOG OTLG JAREG TTULOAUETQOLG.
Toa EventList * xot ParameterValueList * mov megviobvtat ©g TadueTEOl TEETEL
v youv undevind péyeboc. To dvopa tov nopPov meénet v eivar cwmp:Inform.
Aot 7 owvdo nat Ooeg axokovlody emotEépovy 0 —1 av cvpfel uanoo Ad-

foc. Ly mpaypatinotta, uabe Adbog mov cvpPaivel xatd 1O parsing Twv TUEAUE-
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Towv O oupPaiver emetdy ot napdpuetoot g pebodov SOAP Sev Ntav oL avauevo-
MEVES, €TOL 7] CLVAETYNOY TOL xalel Ti¢ parsing cvvaptnoelg Hu EEpet 6T T0 Adbog
Tou eytve NTav 1o «invalid parameters» xot O Snpovpynoet SOAP fault andvinon
VLot LTO.

int parselnformResponse(IXML_Node *node, unsigned int
*maxEnvelopes): Avut 7 cuvapton xavet parse 1o InformResponse punvopo xot
dev ypetaletar otov merdty, uovo atov ACS. O nopfog mov Séyetat wg THEdUETEOS
TEETeL va eyet To ovopa cwmp:InformResponse.

int parseSetParameterValues(IXML_Node *node, ParameterValueList
*parameterList, char **parameterKey): Avt n ouvapton ndver parse 10 un-
vopa SetParameterValues. Ta {evydota maQapétowy — TLIGOY TOL TEQLEYOVTNL GTO
unvopa B tonobetnbodv oty napduetpo parameterlist, eve To mEELEYOREVA TOL
otovyeiov ParameterKey O tonobetnboidv oty napdpetpo parameterKey. O xop-
Boc mov déyetar 7 ovvaETOY WG TaEdpeteo Oo mEémet var eival évag uopBog
cwmp:SetParameterValues.

int parseSetParameterValuesResponse(IXML_Node *node, unsigned int
*status): Avtn 1 owvdETo xaver parse 1o pnvopa SetParameterValuesResponse
not &g yonotponoteitat atov merdty. O nopfog mov Seyetat wg TaEapetEo Ho TEE-

et va etvat évag xopuBog cwmp:SetParameterValuesResponse.

int parseGetParameterValues(IXML_Node *node, StringList
*parameterNames): Avti 7 ovvaETon xdvet parse 10 pnvopa GetParameter-
Values. Ta ovopata Twv TaQapétowy Twy OTolwy ot TLUEG {NTOLVTAL EMLOTEEPOVTAL
uéow ¢ parameterNames. O »xopfog mov deetal 1g TAEXUETEO KLTY] 7] CLVAETYOY]
mpemet va etva évag xopuBog cwmp:GetParameterValues.

int parseGetParameterValuesResponse(IXML_Node *node, Parameter-
ValueList *parameterList): Avti 1 ovvapton ndver parse éva pnvopa Get-
ParameterValuesResponse xat 8¢ yonotponoteitar and tov nerdty. O uopfog nov
deyetat g TLEAUETQO TEETEL va elvout evag nopog
cwmp:GetParameterValuesResponse.

int parseGetParameterNames(IXML_Node *node, char **pathName, un-
signed short *nextLevel): Avt# 1 cuvaptnon xavet parse 10 unvopo GetParame-
terNames. Ta pathName xot nextLevel Oa éyouv i Ttpég Twv avtiotorywy noaoa-
uétowv tou unvopatog SOAP. O xouBog mouv déyetar wg TUEAUETOO AVTT] 7] CLVEQ-

oM mEETeL va etvar évag xouBog cwmp:GetParameterNames.
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int parseGetParameterNamesResponse(IXML_Node *node, StringList
parameterNames): Avt 7 ovvaptnoyn xdvet parse 10 ppvopa GetParameter-
NamesResponse nat de yonotponoteitat and tov nekdty. O xoppog mov deyetat wg
T puetEo eivar évag cwmp:GetParameterNamesResponse xopoc.

SoapHeader *parseHeader(IXML_Node *node): Téloc, avt#] 1 ouvapton
navet parse évay xoufo pe ™V ennepaAida evog unvopatog SOAP, dnhady évay
nopPo <soap:Header>. Emotpéper i Sopn SoapHeader pe 1o otoryeio tov

nop.ou autob.
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2.6 Anpovgyic XML/SOAP prvopdtwy

To pnvopata SOAP Snpovpyovvtar pe Baorn tig 0dnyteg tou [1] mov Baotloviat otig
natevbvveoetg tou [5].

Oleg ot ouvapToelg oL yenotpomotodvat y ) dnpoveyie SOAP pnvopatwy o¢-
YOVTAL WG TaEapetEo o Souy SoapHeader nat pepinés andpa ToEAPETEOLE TOL APOEOLY
T0 €eldog TOL PUNVOMATOG TOL TEOXELTaL Vo Onptoveynbel  xat  emoTEEPOLY  Eva
IXML_Document pe 1o mAnpeg unvopa. H napduetpog SoapHeader 0o petatpanet oty
emepalldo Tov unvduatog, av etvat NULL 1o pnvopa de Oa éyet emneporida. Or cuvop-
™oetg Yo ) dnpoveyiae SOAP pnvopatwy eivar ot eéng:

e IXML_Document createInform(SoapHeader *sh, DeviceldStruct de-
viceld, EventList *events, unsigned int maxEnvelopes, DateTime curent-
Time, unsignedInt retryCount. ParameterValueList *parameterList): An-
utovpyet 1o pnvopo Inform. To Inform elvor to pyvopa mov 0 MEAdTNG OTEMAEL
otov ACS oy apyn ndbe obvdeonc petald toug. Ot THEAUETEOL TG GLVEQTNOYS
€)Y0LY Vo XAVOLY e TIC TUEAUETOOLG TOL unvbpatog Inform ot etva ot deviceld,
yoe peee Sopr DeviceldStruct mov meptéyet ta youpautnELoting e cuoxevyg, events
yoe pae Mot and EventStructs mov meptéyet toug Adyoug mov cuvdebnue o client
otov ACS, maxEnvelopes mouv meptéyet 10 péyoto aplipd pnvwpdatwv SOAP mov
umopet vo Aafet o medatyg oe éva povo HTTP pnvopo and tov ACS(owtd 1o vod-
nepo elvar avbaipeto otov melatn owtod), currentlime mov eivor pio Sopn
DateTime »ot mepléyet v Tp€Y0LoX WEA TOL TEAXTY], retryCount mTov avopeEet TOV
oo Twv mpoomabetwv oL Exave O MEAXTNG MEYOL Vo xaTaéEEt Vo ouvdebel uat
parameterlist mov elvat pio Mot and Sopég ParameterValuelist not megiéyet o
OVOPXTO ML TIC TUUEG TWY TAQAUETEWY oL TEETEL Vo otéddoviat otov ACS xale
(POQEG TTOL O TEAXTY|G GLVOEETAL.

e IXML_Document *createInformResponse(SoapHeader *sh, unsigned int
maxEnvelope): Anutovpyet éva InformResponse pnvopa. Ae yonoiponoteitan
and tov mekdtn. To maxEnvelope éyet va xdvetl pe 10 péytoto aptbpo twv SOAP
envelopes nov pnopet va yetptotet o ACS.

e IXML_Document *createGetParameterValues(SoapHeader *sh, String-
List *parameterNames): Anutovpyel 1o pnvopa GetParameterValues. Ae yon-
otpomoteitat amo tov merdty). H moupduetpog eivat pio Alota amd ovpBoroaxnorovdi-

€C TIOL TEQLEYOLY T OVOUUTA TWV TMXQUAUETOWV TWV OTOLWV Ol TIHEG {rToLvTAL.
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IXML_Document *createGetParameterValuesResponse (SoapHeader *sh,
ParameterValueList *parameterList): Anutovpyel to pnvopo ParameterVal-
uesResponse. H napapetpog parameterList etvo ptor Mot pe Lebyn ovoustwy uot
TRV UeTaBANTOY xatdotacg mov Oa neptéyet To unvopa mouv o dnptovpyndet.
IXML_Document *createSetParameterValues(SoapHeader *sh, Parame-
terValueList *parameterList, char *parameterKey): Avtn 7 ouvapton o1-
urovpyet to unvopo SetParameterValues not yonorponoteitar and tov ACS. Or o~
QQULETOOL TG AVTLOTOLY OV OTLC TULEAUETOOLS TOL pnvbuatog SetParameterValues.
IXML_Document *createSetParameterValuesResponse(SoapHeader *sh,
int status): Auty 7 ouvaETor Onutoveyet 1o unvopa SetParameterValuesRe-
sponse. H napapetpog status eivat évag anépatog o onolog mepIéyel TV TUEUUETQO
status tou SOAP pnvdpatog. Av éyet v ©pn 0 10Te OAeC OL TUEAUETEOL THEAY TLG
VEEG TOL TLUEG, eV av Exel Ty Ttuy 1 101e ndmoteg naEapetEot Sev TNEAV TG VEEg
TOUG TLUES, aAAG Do Ti TpoLY peta amd enavennivnor 1 omoia Oo yiver Oty Anet 1
docolnia uetad tov mekatn nar 1o ACS.

IXML_Document *createGetParameterNames(SoapHeader *sh, char
*parameterPath, unsigned short int nextLevel): Anpiovpyet 1o GetParame-

terNames pnvopa, e Y01OLLOTOLEITAL XTO TOY TEAKTY.

IXML_Document *createGetParameterNamesResponse(SoapHeader *sh,
char *path, unsigned short nextLevel): Anptovpyet to pnvopo GetParameter-
NamesResponse. ITaipver wg napapétooug 1 ovuBoroaxorovbia path 1 omoix
TIEETEL Vo TIEQIEYEL EITE EVX TAY|QEC OVOPA UETABANTHG XATROTXGYG ELTE EVar TAYOES
OVOUX AVTIXELEVOD (GEX VO TEAELOVEL PE «.»). AV TO path elvat xevd TOTe avarpépetat
oe oAO¥ANEN ™V tepapyio. To nextlevel topa O eivar eite 0 eite 1 (boolean). Av
elvar 0 t01e 7 andvinon Ou meptéyet Oheg Ti¢ PeTaBANTEC UATAOTAONC TO OVOUX TV
onolwy apyilet pe 1o path. Av eivon 1, 7 amdvtnon Ou meptéyet povo T avtineipeva
Tou etvat Toudtx Tov path.

IXML_Document *createFaultResponse(SoapHeader *sh, int code): An-
provpyet évor unvopor SOAP fault. Adyeton wg TEApUeETEO TOV #WSWHO TOL GPIAULO-
t0¢ uat pe ™ Bonbeix g ovvdpmong getErrorByNum touv «helpers.cpp» 87-
utoveyel nat ™V ene€nynorn touv Aaboug mov emiong yeetdletar vo meptinygbel oto
unvope fault.

IXML_Document *createSetFaultResponse(SoapHeader *sh, Parameter-

ValueList *params, int * errors): Avty 1 ouvaptor Snutovpyet éva SetParame-

33



ters fault unvopa. Ot mepapetpot mov Séyetan eivar 1 Sour ParameterValueList
Tov éywve parse ano 10 punvopa SetParameterValues xot o mivorag axepaiwy error
(o omotog O eyet dSnprovpynbet pe ™ Bonbewa g checkSetParameters), mov mepté-
YEL TOV *wBHO GPEALaTOG Yo #dbe o amod Ti¢ THEApPETEOLE TG MoTag params. Av
dev avryvedbnue Aabog oe uanowx and Tig mapapéteoug Hu vrdpyet 10 0 oV avti-
ototym Béomn touv mivana error, eve av Boebnue Adbog Oa vrapyet evag apvnTinog o-
otbpog pe 1o eidog tov opaipatoc. ‘Erot, yia ndbe wa and g napapétooug Tov
SetParameterValues mov elyav Axbog B Snprovpynbet évar SetParameterValues-
Fault element ([1], page 20) oto SOAP Fault unvopx nov Oa eniotpogpet. Ilepioco-
TEEC MANQOYOPILES Yt Tov EAeyyo Aablwv umopodv va Bpebodv o1y aviictoryn evo-
™ma.

e IXML_Node *createHeader(IXML_Document* doc, SoapHeader *sh):
Avt] 1 ouvaETon petatpenet T douy SoapHeader mov déyetat wg mxpdpeTo oe
évay xoufBo XML (Sopn IXML_Node) mov avnuet oto éyyoaypo XML doc (Soun
IXML_Document). XpnotphoToteltonr amd TG TEONYOLUEVEG CLUVXQTNOELS OTAY TO

unvopa mov B Snpovpynbet Tepeyet nat emneoiida.

Extdg amd 1ig napandve udOLEG CLVAETHOELS, LTIXEYOLY nat xExeTeg BonOntinég ov-
VOO TNOELG OL OTIOIEG YOY|OLULOTOLOLYTAL ATO TLG KOELES ouvaETNoets. Avtég ot Bondntixég ouv-
vaptnoetg etvar ot axdlovbeg: IXML_Element *createDeviceld(IXML_Document*
doc, DeviceldStruct *deviceld) mov petatpénet pa dour DeviceldStruct oe wopBo
XML, IXML_Element *createEvent(IXML_Document* doc, EventList *events)
mov petatoémet W Sopn, EventlList oe  évav xopfo XML, IXML_Element
*createMaxEnvelope(IXML_Document* doc, unsigned int maxEnvelope) mov
dnurovpyet éva element MaxEnvelopes pe Baon v arépata maQapetpo mov Séyetat
ovvapton, IXML_Element *createDateTime(IXML_Document* doc, DateTime
*currentTime) mov Snpiovpyel éva CurrentTime element pe PBoon v maEdpeto,
IXML_Element *createRetryCount (IXML_Document* doc, unsigned int retry-
Count) mouv dnprovpyet 10 RetryCount element pe Baon v nopapetpo (Oleg ot mEon-
YOLWUEVEG  OLVXETNOELG  YEYolpoTotoLVTaL  amd v createlnform, IXML_Element
*createParameterList(IXML_Document* doc, ParameterValueList *parameter-
List) mov petatpénet po Sopn ParameterList oe XML element xat yonotponoteitot and
™mv createGetParameterValues nout ™mv createInform, IXML_Element

*createStatus(IXML_Document* doc, unsigned int status), mov OSnptovpyel éva
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status element oL TENOG IXML_Element *¥createParameterNames
(IXML_Document *doc, StringList *parameterNames) nov dnpovpyet éva XML

element mov meptéyet 1t ovpBoroaxnorovbieg g doung Stringllist parameterNames.
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2.7 "EXeyyog tO7twv

AUTO TO TEOYEUUIA TEETEL VO EAEYYEL TOV TOTO OAWV TWY TLUWV ToL AxpBAvel oe éva
unvopa SetParameterValues mow avabéoet Ti¢ Tiueg avTeg oTIC avtioToryeg ReTaBAnTéS not-
T00TONG. ALTEG OL TLUEG TEETEL VOL €YOLY TOV (BLO TOTO HE TNV UETABANTY] MATHOTHONG TG
omolag TV T Teptéyovy. Mepineg JAAEG TAQAUETOOL LTOQOVLY Var AdBOLY LOVO Eva cuyKe-
YOLUEVO GLVOAO ETILTOETOUEVWY TLUWY EVR UATOLOG JARES AapBavouy éva ebEog Ttpwy. OAeg
awtég ot emAoyeg naxbopilovtar pe ) fonbewx tov mpoypduuxtog DeviceDescriptor.

Y10 TR-69 yonotponoodvtar ot axolovbor tonor Sedopévwv: Int, unsignedlnt,
dateTime, boolean, string, base64 nat any. Av o tonog string xat base64 axolovfeitar amod
evay xptpo evtog mapevbéoewe TOTE TO PEYLOTO UNUOG TOL PTOQEEL v elval 660 o aEtBuog,
evw av Oev axorovbeltar amd aplpud 101e 10 pPéyoto pnuog tov Ba eivar 16, dniady to
string elvat 10 (8to pe 1o string(16). Ot mponyoduevor tHmot ayeti{ovtar pe Toug TOTOG TS

C omwg yaiveta otov [ivarag 3:

SOAP datatype | C datatype

int long int'
unsignedInt unsigned long int®
dateTime struct DateTime
boolean int’

string char *

base64 char *

any char *

ITivaxag 3: Tomot C xor SOAP

Kwéxoi opaipdrtog
Onwg paivetor oty evotta yla 1t otabepeg, evag aplnog and nwdimovg cQaAaTog

gyeL 0pLoTel, OTwWS LIEEYoLY xat oto Table 58 touv [1]. Okeg ot cuvapoetg eréyyov Ou emt-
oteédouy o apvnTy Tty otav Beouvv opdApa. Etot, otav po mapdpetoog yet Aabog
tomo 101e 0o emotpaget 1o -(nhnv) INVALID_PARAMETER_TYPE, ondte 1 ouvdptn-
07 TOL XAAECE T7] CLVAETYOY eAeyyoL Do umoEEoel v ehéyéel Yl aEVNTIXT| EMLOTOEPOUEVY|

U not v Beet 1ote Oor mEEMEL AMAMG Vor TOAMATAXGLAGEL AUTY] TNV TOUT] pe To —1 not étot

1O tnog int oo SOAP sivar gvag 32umitog angpatog. Opwg, 1 ANSI C 8e pog e€aoypakilet 6Tt 0 T0-
nog long int autng eivor TEdypatt évag 32umitog anépatog. To povo mov pag Seopakilet 1 ANSI C eivon 61t 0
torog long int Oo elvar peyakbtepog 7 ioog and tov int. Ot TEQIEGOTEQES LAOTONOELS TAVTWGE YEYOLLOTOLOY 4
bytes yix v avanopdotacy tov long int. Kavovind Ou énpene vo etyav yonorponomBet thnot mov opilet o
na&Oe compiler g C s e€oopakilet 61t O eivar 4 bytes.

2 Ioybouy o iSta pe Tov int.

3 @a pumopoboe va eiye yonorponow el ot short int.
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O éyet Tov nwdnod opalpatos. Me avtd 10v ®wdnd opalpatog 1 cvpBoroarorovbio Tov
TeELyEdupet To apdApa umopet va Boebel péow g getErrorByCode, xot étot var Snptovpyn-
fel eduola 10 naxtadinro SetParameterFault SOAP pnvopa.

M nevipmy ovvapton yio Tov ékeyyo tOnwy eivar 7 int checkSetParameter-
Values(ParameterValueList *parameterList, int *errors). Avty 7 cuvdEon extelet-
Tot mavtote aod Angbet éva pnvopar SetParameterValues xot moty avatefoby ot véeg Tiueg
oTLC TXEAUETEOLS. Ot TUEAUETEOL TG BLVAETNOYG Elvat 1] MoTa Twv Sdopwv ParameterVal-
ueStruct mov éyve parse ano 1o unvopx SetParameterValues xot évag mivorag anepaiov
Tov éyet 1o idto péyebog pe ™ Mota Twv Tepapétpwy. Auty 1) cuVAETNEY EAEYYEL oY, Ol T
Ceby”] OVOUATWY %ol TLUMY TWY TXEXUETOWY oL Syetat, eivat eyyeadipar 1) Oyt (v Sev elva
eyyoddipa Oe yoetaletot Vo TPE GTO EMOUEVO BNUK) KL GTY] GLVEYELX Y QV|OLUOTOLOVTAG TV
Suvauny ouvaptor checkParameter tov «custom.cpp» uot O e€nynbel oty noataddnin
evotta. H ovvdpton checkParameter yonotponotel tig ouvaptioetg ekéyyov TONwY TOov
axohovfovy, étol wote va eréyéer av xabe plo and TG THEAPETEOLS TTOL AopBavel Eyet Tov
owoTO TOTO xat emoTEEPEL TO 0 av €YEL TO GWOTO TOTO, 7] LK AEVYTINY] TLUY] IE TOV UXTHA-
Anho tomo av Boet odApa. Avty 1 apvntiey iy o Sobet oty avtiotoryn Oéon otov miva-
N ELrOrs.

‘Erot, n checkSetParameterValues ehéyyet Oha o Ledyn ovopatwv / Ttpov noQopé-
TEWY ¢ MOTAG TOL TolEVEL WG TP UeTEOS. Av Bpeboby Aabn Ou emotoapel o v TNy
Ty, adog Oo emotpagel o 0. Av Thpo entoTEXPEL XEVNTINY TLUT], 7] OLVEQTYOY] TIOL TNV
naheoe Oo mpenet va ehéyEet Tov mivana errors wote va PEEL TOLEG ATO TIG TXOXUETEOVG Ei-
Yoy opakpo ot Tt NTay autd. Av emtotpogel To 0 toTe o mivorag errors O etvat xo awTOG
vepatog pe 0, apod de Ha vapyet movbevd Adboc.

Ot ovvaptioetg ekéyyov TOnwy Touv yenotponotet 1 checkParameter Asttovpyodyv wg
e€Ng Apywa eléyyovy av 1 THEAPETEOS TOL SeyovTaL Xat eivat i cupBoloaxolovbia eivar
deintng oe NULL, nat emotpépouy opddpa oav ovpfel autd. LTy cuvéyetn ehéyyouy )
ovpBoroanorovbio xat emtotEepouy 10 0 av dev BEOLY UATOLO GYAAUN, 1 PO XEVYTIXTY] TLUY|
UE TOV *WOILO TOL CYIAUATOG.

e int checkString(char *buf, unsigned int len): H cuvdptnon avty ehéyyet av to
nepteyopeva tov buf eivar pio supBoroaxolovbia pe péyoto pnuog len.

e int checklInt(char *buf): Avti 1 cuvdpton ekéyyet av ta mepteydpeve Tov buf
elvart évag 32umitog angpatog. H ovvaptorn avty Oo emotpéder opdipo av tar me-

pteyopeva Tou buf de ouppwvody pe ™y ravovinn exgpooon [ \t]*(+]-)2[0-9]+[ \¢*
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7 omola anpaivet avbaipetog aptbuog xevay xat tab, éva TEOUEETUO «F» 1] «-», Eva
7 meprocoTepa Yrpia xat évag avbaipetog aptluog xeviy not tab oto téhog. Eniong,
7 LY eAEyyEToL ETOL WOTE Vo UnV elvat LTEPBOMUG PEYAAY] 7] LTEEBOAMG QY] UaL
de ywoaet ota 32 bit Tov axepaiov.

int checkUnsignedInt(char *buf): Aovkevet 10 i5to pe ™V checklnt, adAd Sev
eléyyel yx mpoonpo. M navoviny exgpacy mov axorovbeitar eivar 7 emopevn:
[\* [0-9]+[ \d*

int checkBoolean(char *buf): EAéyyet tov buf yix évav boolean. Mnoget va v-
napyet avbaipetog apBuode nevay nat tab oty aEy N nat 10 TEOG, not evar «1» N Eva
«O» avdpeoa, SnAady 1 navovinn expooon etvan [ \t]*(O] 1)[ \t]*.

int checkDateTime(char *buf): EXéyyet av oto buf vrdpyet o tonog dateTime.
M xavoviny) énpooon eivae | \t]*dddd-’dd*-’dd“T’dd*’dd*’dd][ \t], 6mov 1o d eivon
éva Senadino Ynygio. Ov havbaopéveg nuepounvieg, (0nwg 1 2004-15-55T33:99:84)
dev avayvwpllovtat and auTy TV xoavoviut| xpeact] (0Tnv Tpaypatxdtta Hor oy
0EUETA OVOUOAO VoL YOXPEL LLOL XAVOVINY] EXPOAGY] IOV Vor TULOLRLEL LOVO HUE TIC OW-
OTEG NUEQOMUTVIES).

int checkBase64(char *buf, unsigned int len): EXéyyet ya tov 1010 base64 pe
ueytoto unrog len. Mio xovoviut| Enppoc?] yiow TOLG EAEYYOLG TTOL UAVEL 7] GLVEQTY-
on eiva 1 [a-zA-Z0-9+/]+ dnhadn AopBdver v’ Gy o o weva 7 tab mov TuyYOV

LTREYOLY TPV ToV base(4.

Ot andlovbeg elvat oL CLVAETNOELS TOL UAVOLY Parse TIG TLUES TOL TMEQLEYOVTL GTOV

buffer mov déyovtat wg MUEAUETEO O Lo dAAY HETABANTH TOL XaTdAANAoL TOTOoL. Eivat

TOAD aTAEC oL Sev ndvouv xaboAov eréyyoug, etot mowv uAnbel pa ouvdETnor parse Ho

TpemeL v et xAnbel 1 avtiotoryn cuvdETNoN eAEyyOL TOTTOL.

long int parselnt(char *buf): Kdvet parse to buf nou emotpéyet évav axnépato.

unsigned long int parseUnsignedInt(char *buf): Emotpéyet évav anpoonpo

OnEQULO TIOL TEETEL VO LTIAEYEL 6TOV buf.
int parseBoolean(char *buf): Entotpéget évav boolean mouv vndpyet otov buf.

DateTime parseDateTime(char *buf): Emotpéger po Sou# DateTime nov

vmaEyet otov buf..

210 Sudyoappo ¢ Emova 6 gaivetar 1 Stadwmasio ya tov Eheyyo tomwv: Otay An-

pbet éva unvopar SetParameterValues to {ebyn pe T OVORATA TV THQAPUETOWY KL TIG VEEG
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toug Ttpég Ba yivovy parse amd v parseSetParameterValues nat Oa amofOnmuevboidy oe pia
dopn ParameterList. Avtn 1 dopn Oa mepaotel wg nuEdpetEog ot ouvdptorn checkSet-
ParameterValues (pall e tov mivaxa errors otov omoto Bo anobnuevbovy toyov Aabdn), wot
yae %80 évo Lehyog ovOuaTog %ot TIUNG TaEAUETEOL 1] ouvatnon checkParameter Qo »Ay-
Bel. H checkParameter mov avixet 610 «custom.cpp» pe 17 oetpa g, Bo naAéoet v na-
TAAANAY] GLVAETYOY] EAEYYOL TOTOL, AVIAOYX UE TOV TEAYUATIXO TOTTO NG ndbe TapapeTpou.
Av 8e oup ooy opahpoto xota ) Stadaota Twv eAEyywy ot véeg ttpes Oo avartebody otig
TLEAUETEOLS TNG cLoxeLT|S xat Ha emotpapel To unvopa SetParameterValuesResponse. Av
OpwG yivel €oTw not evar opalpo e Oo ahAaytel M Tt nopag Toepapétoou xat bo emotpa-
et évoe SOAP SetParameter Faul unvopoe, oto onoto Oa avapépovtat ta ovopata twv ma-

QUUETOWY TWY OTOLWY Ot VEEG TLUEG elyav opdipa xaxbmg nat o eldog 1oL GPAAURTOC.

SetParameterValues message received

|

parameterList€&— parseSetParameterMessage

W

checkSetParametervalues(parameterList)
foreach writable parameter/value pair pv in

parameterList \

checkParameter(pv)

iflpv.name=="a.b.c') checkIntipv.valus)
iflpv.name=="d.e.f') checkstring(pv,value,18)
iflpv.name=="g.h.i') checkBooleanipv.value)

{

Iff there were no errors modify parameters

Ewova 6: 'Eheyyog SetParameterValues
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2.8 To Suvapxo TPNPX TOL TEOYQAMUATOG

O ovvaptioelg xat ot Sopég mov TepLeyovTal ot xEyela «custom.hy» xat «cus-
tom.cpp» aArdlovv xabe popd mov évag vEog TeEAd TG S1pLovEYyelTaL.

X10 apyeto «custom.hy, dnutovpyodvtor ot emixepaAideg OAWY TwWY CLVAQTYOEWY
avabeong emotpogne. Kabe ovvdptnon AapPdver wg moapdpuetpo po dour Parameterlist
now Sev emotpéyet tinota. Etot, yio #dbe dvopo ouvdptnong emotpopns / avabeong mov
gyet optotel, 1o mpoyoappa DeviceCreator Ou yoddet oto apyeio «custom.h» o yoappun
™ popync void nameOfSetFunction(ParameterList *). Eniong, oto (S0 apycio Oo
yoayel xot 1 dndwon g otabepds NUMOFVARS, avakoyw pe tov apipd twv
HeTaBANTWY *ATAOTAOYG TOL TEQLEYEL TO TEOYEXpX. TEAOC, 6To 1BLo0 aEYElo LTAEYOLY Kot
ot axdlovbeg emneparidec: DeviceldStruct *getDeviceld(void), ParameterValueList
*getInformParameterList(void), int getConnectionAddress(char *addr, int *port),
char* getConnectionString(), unsigned int getListeningPort(), int checkParame-
ter(ParameterValueStruct pv). To 1t navetr #d0e pua e€ avtwv 0o e€nynbet ot ovvéyeta.

2y aEy” ToL aE)elo «custom.cpp» Twea, Bu dnutovpyndel nar apyonombel evag
mivoxag ano dopég StateVariable. Avtog o mivanag ovolaotind o Teptéyet mAnpoyopieg yo
OAeG LG heTaBANTEC ATAOTAGYG TOL TEAXTY). Onwg elye yoxyel %ot oty EVOTNTA TV SOP®Y
avTtoL TOL xetuevou, ndbe Sour StateVariable éyet téooepa medio: o MAYEES TC dvoua,
évay SelnTy Yl T1] GLVEQTYOY EMOTEOYPNG TLUNG, Evar SelnTy Yo 1] ouvaEon avabeong Tt-
ung (Ba Seiyver oe NULL av ndmota petaBAnt ratdotacrng dev eivat eyyoddipn), ot Evoy
onépato mov Ba elvar pndevindg av 1 petaBAnt) nataotaong dev eivar eyyoddun. Etot, to
npoypappa DeviceCreator yepilet avtodv TOV TVHMK aVEAOYX e TX OTOLYELX TNG CUOUELYG
nou dnprovpyettat. O mivaxag avtog Ou exet NUMOFVARS yooppéc.

[N n&Be petaBAnt) nataoToeng AOITOY LOVO To TUEATIAVG TEGOEQA YXQUNTIOLOTIN
amobnuedovtat, TeEOTL Ol HETABANTES UXTAOTAGYG EYOLY AL UEQUX AUOUY] YXQANTYOLOTINA,
dMAad” 1O av pmopel 1 Ty Toug var StBaoTel, TOV TOTO TOLG ML TIG ETUTOEMOUEVES TLUES
nov B mdpovv. To av 1 tpy tovg pmoget va StaBaotel dev nepthapPavetat AOyw TOL TEO-
7oL TOL BOLAEVEL TO YXEAXTNELOTHO. Av Sev pmoget var Steootel 1 TN ag PetaBANTYg
natdotaong xoat 0 ACS {nmoet v tpy g tote Oa mpénet vo emotpoget pio ddeto upBo-
Aoanolovbia, ywolc opaiuex. Erot, eivar evnordtepo va dnpovpynlel avtopxta and tov
DeviceCreator 10 TuMpa EMOTEOPNG TLUNG YL XLTY] T UETABANTY] UXTROTAGYG HXL VO ETIL-

otEépel pta %evi] oupBoroaxolovdia, avtl v mpootebel anopa g tdtottar 61 dour Stat-
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eVariable »ot va av€nel o aptbuog twv eréyywy, eve mold Alyeg petaAntég Ou éyovv ot
™V OO T,

Eniong, mAnpogoplec ytoe ToV TOTO %ot TG EMTEENOUEVEG TLUEG MLaG METABANTNG emi-
ong dev mepthapBavoviar ot Sour StateVariable enetdy Nty apnetd euroloTEQEO Vo O1-
utovpynbet 1 ovvapton checkSetParameters v onola Bx evowpatwvel ToLg eAeyyOLS YLo
nabe eyyoadiun petaBanty. Ovowoting, nat e Tig SVO TUEATAVEW EMAOYES EYLVE ULX TOO-
onabeta var poyel TOATAOKOTNTA ATO TO TEOYQAUMUA TOL TEAX TN uat va maet oto Device-
Creator, nuplwg ytoe AOYoug TaryLTNTaG. Avagopnd e auTo, 1] tOLOTNTo YL TO oAV (Lo LeTa-
BN natdotaong eival eyyoadiun N Oyt elvat oNPAVTIXO VX LTQEYEL, XPOL XATA TN O7-
utovpyla touv unvopatog GetParameterNamesResponse, o nehdtyg Bu mpénet v oteidet to
TIAY)07] OVOUXTA TWV UETABANTOY XATAOTAOYG AAAL UL TO oy etvart eyyeddLpeg 1 Oyt.

21 ovvéyeta apyilet To TuNpa oL aEyelov «custom.cpp» Yo Ti¢ stand alone peto-
BAntéc nataotaonc. Edw, yro #dle stand alone petainm xataotaong o yiver  Snlwon
MG RETHBANTNG e TO OVOp ToL elye emAeyel amd t0 YeNo™ tov DeviceCreator mov Ou
EYEL WG OOYNY] TLY] TNV AQYIXY] TLULY] TTOL Opolwg elye emieyel and to DeviceCreator. Kabe
uoe and Tg petaPAntég mov SMhwvovtar edw Oa éyet Tov avtioTolyo TOTO Pe Tov TOTO pE
XVTOV TG TAQXUETOOL TOL AVTITOOCWTEVEL, OTWG PAIVETAL GTO TUTHA YL TOV EAEYYO TOTWY
TOUL %ELPEVOD.

Axorovbug, yodpoviat ot cuvaptioets avabeong / emotpopne. H Aoywr avtov twv
oLVETNOEWY elvat ToEORoL. TNV apyN #dle cuvdpong avdbeong / emtotEoyyg LTREYEL
€Vl XOUUATL OTIOL UTTOEOVV VO YIVOLY Ol XYIXOTIOLYOELS TOL YEELXLOVTAL Yot OAES TIG IO
UETEOLE TOL EyoLy TV Bl cuvaETNo avdleong / emotpoyic. Onwg éyet Nd7N yoopel o
tnog OAwy eivar void function(ParameterValueList *) xot éyouvv v (St Aoyinn. Apyt-
n3, LTIEYEL EVa PEQOG OTOL YIVOVTAL OAEG Ol XOLVEG AQYIUOTOLYOELG. 22TV GUVEYELX, UE TN
Bonbewa evog Booyov, o dvoua xabevog ParameterValueStruct mov vndpyet ot AMota ToL
TIEOVIETAL WG TXOXAUETOOG EAEYYETAL YL TO AV eIVl TO BLO E T OVOPRATX OAWY TWY UET-
BAntwy xatdotaong otig omoleg eyet avatebel avty 1 ovvdptnon. Etot, av po cuvapton
emoTEoPNG eyet avatelel povo oe pa petaBAnt ratdotacng Oo yiver pdvo évag éleyyog o
omotog not B etvar mavtote adnbng (ahhwg de B yvoTay uANomn avTg ™G CLVAETNOYG
emotEong). Otav emtevybel taipaopan Oa extedeotel 1o tunpa avabeong 1 emotpong yla
TNV TUEAUETOO T7G OTOLXG TO OVOpa Taiplaée.

Twopw, yo 10 tpnue avibeong xdbe napapétoov, 1o npodypappa DeviceCreator yod-
@er plar Yooy g popyng long int value = parselnt(value_of_parameter), 6mov, avti yio

long int pmopet va eivar unsigned long int, % int, 7 char *, 7 DateTime, xat avtt yio par-
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selnt umoget v eivar parseUnsignedlnt, 7 parseDateTime, 7 parseBoolean, 1 av o tHnog
g mopapétoov eivar base64 7 string ¥ any, po amAn avabeon tung Oo yiver, ywpig
parsing. Metd and avtd, o yENoTMG UTOEEL Vo yernotpuonooet ) petaint value, 1 o-
nota O €yet 10 owoTtod THTO bYWV pe xabe TrEdUeTEO OTWS Oélet. Avtd edw elvar xat TO
TUYNUA TO OTOLO TMEETEL Var GLUTIAYEWOEL and TO YENOTY, ETOL WOTE TO TEQIEYOUEVO TNG ME-
toBAnTg value va avatebel oty notdAAnin tepapetpo. Xy Ewmova 7 paivetat 0 uwmdinag
nov Snpoveyninue and 1o mpoypaupa DeviceCreator ywx pta ouveptor avabeong nov
elye avatebel otig petafintéc pe ovopata ‘ab.c’, ‘d.e.f’ o ‘gh.i’. Ta péon mov meénet va
ovpmAnewboLy and To YENOoTYN elval ONUELWUEVA.

[N 10 tpnpe emotpoyne nabe mapapetpov, 1o mEOyeaupx DeviceCreator dniwvet
™) petaBANTY pe dvopa value pe 10 owoTtod TOTo Ka ExovTag Yo xEyen Tty o 0 1) T0 w.
O npoypappatiotg TEENEL Vo TEOcHEGEL nWAMK ETAL WOTE 1] TLUY] TNG AVTLOTOLY G TOLQAULE-
To0L Vo avatebel 611 petaBAnTy value. Meta and avtod 1 petainty Ho avtypopel oe puo
ovpBoroarorovbio xot B avtiypapet oto medio value tov tpéyovtog ParameterValueStruct
™G Motag. H ovveptong emotpoyng éyouvv v idta dopn pe awty g Ewova 7, pe v
ealpeor OTL edw N TN TS TaEapéTEoL TEwTa avatibetar ot petaBAnty value now axo-
AMovBwe 7 value avatifeton oo pv.value.

Meownég petafAntég xatdotaong umoeel vao dniwbovy o1t 1 Tiu toug Se pmopel va
SwxBaotel, pe ™ Bonbetx tov mpoypdupatog DeviceDescriptor. Avtod onpaivet Ot 1 U
Toug Se pmopel va otakel pe éva pnvopa GetParameterValues, agpod mepiéyovy usernames
7 passwords 7] dAkec mOALTIHES TANEOYOPIES Ti¢ onoteg 0 ACS Ou mpémet var yvwpilet. Xe
ULt CLYRQTYOY] EMOTEOYPNG AOLTOV MLaG HETABANTYG UXTAOTAONG YOUPETAL AVTOUXT HWOL-
noG WoTe Vo eTLoTEoel plar adetx oupBoAroanorovbio, GLUTEQLPOEE TNV OTIOlX O TEOYQ -
pattotng de o mpemet vor adAdEet.

[Tepa amod Tig ovvapoetg avabeong xat emtotEoYng 1 omoleg xat Oo mEémet var ov-
uTAnewbody and 10 YENoTY SNULOLEYELTAL AVTORATX Kol O XWOKAG Yl TLg axoAovieg ou-
VO TNOELG:

e DeviceldStruct *getDeviceld(void): Enotpéyper pa dopn DeviceldStruct yro
yonon pe ™ ovvapton createlnform nov dnprovpyetl 1o pnvopa Inform, yomnot-
UOTOLWVTAG TIC TAT|QOPOQIEG TTOL O YENOTNG CLUTANQWVEL YL TV GLOXELY] PE TO
npoyoappa DeviceCreator.

e ParameterValueList *getInformParameterList(void): Emotpéper po dour
ParameterValueList 1 omolo Teptéyet par MoTto (e To OVORXTA %ot TG TLLEG TWY Mot~

oapetpwy ov Bu atahoby oty oy xdbe docoindiog pall pue to pnvopa Inform.
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Ko edw, o yonotg tov npoypapupatog DeviceCreator unopet va emééet g peta-
BANTEG LTEG Ylat TNV XVTOUXTY] SNULOLEYL TNG CLVEETYOYG.

e int getConnectionAddress(char *__addr, int *__port): Enotpéyet, péow twv
noepapétowy _addr xa __port ) StedBuvon a1 Bdpa tov ACS.

e char *getConnectionString(): Entotpéyet ™ ovpforoaxolovbio obvdeong touv
Teh& T, 7] OOl YENOLOTOtEL T OTay i abvdeon antelton and tov ACS.

e unsigned int getListeningPort(): Entotpéyet m Bdpa oty omola 10 Tedyeappo
0L TeAd Ty Do TEENEL var axolel avapevovTag atioelg obvdeong and tov ACS.

Ot mopamavew TEELG CLUVXETNOELS O7ULOLEYOLVTAL AVTORATX aTtd TO TEOYEXpkpma De-
viceCreator av 1) TeQLypxg g GLOXELYG Exelg Tig axdlovleg dLO uetaBANTEC nATAOTAONG:
RootObject.ManagementServer.URL, no RootOb-
ject. ManagementServer.ConnectionRequestURL. To ovopa tov RootObject etvar awBai-
QETO, OUWG TO LTOAOLTIO UEQOG TOL OVOPATOC TTEETEL Vo elvat axELBwg omwg didetat. H ma-
odpetpog RootObject.ManagementServer. URL nepiéyet 1 Stebbvvon touv ACS (umopet va
nepteyetat eniong nat o aptbpoc me Bdpac), eve 1 RootObject. ManagementServer. URL

neptéyet ™ Otevbuvon nat ™ cvpBoroarorovbioc cLvSeong Tov TEAGTY (Yl ToEGOELYpL

http://147.102.7.10:24582/CONN). Av awtég ot 800 petafintés xotdotaons dev umeE-

YOLV OTNY TEQLYOAPY| TG GLOKELYS, TO TEOYEAUux DeviceCreator maAt B dnpovpynoet g
ovvaptoetg getConnectionAddress, getConnectionString nat getListeningPort, aAAd ov-
¢ ot owvaptnoetg O meptéyovy uamoteg mponaboploueveg TIUES, KAl O TEOYQUUUATIOTYS
ouvnbwg O menet v Tig adAaet.

e int checkParameter(ParameterValueStruct pv): Avt n onpoaviiny cuvaptnon
yonotpornotettar and v checkSetParameterValues tov typechk.cpp. ‘Omnwg éyet
yoaptel, 1 ovvaptor checkSetParameterValues xadet v checkParameter ytor #d-
Oe pio amo g eyypddruec mapapetpovg Tou Seyetat. AvTty 1 cLVAETYNGY StatEelTaL
oe pepm, uabe eva ex TwV OTMOLWY Elval APIEQWILEVO GE YL EYYORYPLUY] TXOXUETOO TOL
TehdTy. Xe uxbe éva amd avtd To PéE, 0 mEoyeappa DeviceCreator yodpet Tig
NUTIAAAES EVTOAEG EAEYY OV, AVAAOYX HE TOV TOTO TNG TUEXUUETOOL XAl TO OV EYEL
EMUTEENOPEVEG TLUES 7] HATOLO TESIO TLUWY. AUTY] 7] GLVEQOTYOY ETULOTEEPEL EVOLY OUHNE-
oato, o onoiog Bu etva 0 av 7 Tty ™ ¢ doung ParameterValueStruct mov mepaotn-
1E WG TXQAUETOOG NTUVE NATUAANAY, 7] PLO VYT TLY| oV OV NTay o TdAANAY. H
dou auTNG g oLVAETNONG UTOEEL var pavel xat otry Eiova 6. Av 7 nopdpetpog
Tou eléyyetat Oev eyet TEonxbopIoUEVES TLUES 7] EDEOG EMTEEMOPEVWY TLUMY TOTE 1)

TLuY mov emoteéetar O elvat 1 TR TNG KATAAANAYG GLVAETYOYG EAEYYOL TOTIWV.
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Av Opwg éyet éva eDEOC TLUKV (OTWG TOQEEL Vo EXYOLY LOVO oL axgpatot), Tewto Ha

eheyybel  pn ™G, peta O yiver parse oe proe peta ANty %o €Aog o cuyxpibel pe

TN MEVLOTY UL TNV EAAYLOTY] TLUT * v elvat extog oplwy Ou emotpaygel 0 xwdindg

opalphatog Yoo Abog Ty moeeapétoon. Av and TV GAAY 7] TUEXUETEOS TOL EAEY-

YETOL PTTOQEEL VO A& BEL LOVO UATIOLEG GUYXEUQLUEVES TLUEG, TOTE Do cuyxpibel pe ndbe

utee amo Tig mpouxboplopéveg Tipeg (Ol OTOlEG TEEMEL VO EYOLY OQLOTEL e TO TPO-

yoappo DeviceDescriptor) * av eivat 1 Tt g elva ion pe namotx €€ avtwv Oo e-

motpaget o 0, adlwg o emtotpayel 0 xwdindg opdipatog Yo Adbog TLpr noEapé-

TEOUL.

void functioniList of ParametervalueStructs pvlist) {

Do any initialization for this function here (to be done by developer)

foreach ParametervalueStruct in pvlist as pv {
ifipv.name == "a.b.c") {
declare variable value with the corresponding to a.b.c type
value = pv.value
assign value to parameter a.b.c (to be done by developer)
T
ifipv.name == "d.ef") {
declare variable value with the corresponding to d.e.ftype
value = pv.value
assign value to parameter d.e f (to be done by developer)
h
ifipv.name == "g.h.i") {
declare variable value with the corresponding to g.h.i type
value = pv.value
assign value to parameter g.h.i (to be done by developer)
h
T
1

Ewova 7: Anprovgyia ovvegtnong avideong
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2.9 To »vimg TUNPX TOL TTEALTY|

2e auto 10 PEEOg Tou xetpevou Bo e€nynbel To nvElwg TUNPA TOL TEOYEXUPATOS.
Xy Ewodva 8 gaivetar o 100mog mov Sovkevet 1 cuvaQTyor main. X1y aQyy, he ) Pon-

<

Oet ¢ ovvdpmone getConnectionAddress tov “custom.cpp” AapPdvetor 1 Stedvvon
700 ACS nat axorovbwg o neddtng ouvdéetan otov ACS ya 1wt Yoa, pe ™ Bonbeto g
ovvaptone makeConnection tov “low.cpp”. Av 8e oopoidv Adbr, 1 obvdeor O yetptotet
1 owvdpor handleConnection. H HandleConnection, 7 onoia Oa e€nynbei apyotepa,
elvat e owvaETo amd to “client.cpp” mov AapBdver wg maEduetEo évar socket no yerpi-
Cetat ohovhnpwtua ) ohVOEaY).

Ortav 1 mpwt docoindio petald tov medat) xot tou ACS ohoxknowbel, o éheyyog
0o emotpeder and ™ ovveptorn handleConnection ot ovvaptnon main, xot 0o pret oe
évae atéletwto Bpoyo. Evtog avtob tov Bpodyov, o mekdtng o avapével yo attioetg oLvde-
ong ano tov ACS pe 1 Bonbetx twv ovvaptioewy createListeningSocket xat acceptCon-
nection and 10 “low.cpp”. Otav yiver pa obvdeor, o neddtng Hu mapet ™ ovpBoroaxo-
Movbia ovvdeong not Oa edéyEet av eivar 1 owoty pe Tig ouvapTyoelg getConnectionString
and 10 “custom.cpp” uat checkConnectionString an6 1o “low.cpp”. H obvdeon uleivet,
nat av Angbnre 1 ocwot cvpforoarorovbia ahvdeong o mekdtyg cuvdeetar Eava atov ACS
Omwg oV aEYN. Av 8¢ Mygbnre 1 cwoty ovpBoroaxorovdia cbvdeong o neddtng o apyi-
oet Eava var axoleL Yl GUVOECELG.

H povn ovvepmon nov Sev éyet avadvbel axoun eivar 71 int handleConnec-
tion(SOCKET sd), po nepimhonn ouvapton nov yetpiletat o obvdeon petad touv me-
Aatn no tov ACS amd v apyn we to tehoc. H mapapetpog g eivar éva socket yuar o
obvdeon mov PoMg éyet apyioet. Xty apy" ¢ handleConnection apytromoteitat g Sou
ovpag, oty onola xot Oa amolnuedovian peyot vo amavtnbovy dleg ot autnoelg Tou ACS

TEOG TOV TMEAXTY).
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Etxévo 8: H ouvéiotneyn main

To mpwto pnvupa mov mEEnet va otaAel oe ndbe Socolndia eivar to pnvope Inform
and tov mehdtn otov ACS. Etot, 1 ovvapton handleConnection Snutovgyet 10 pyvopa
Inform pe ™ ovvdpton createCPEInform, to avtypdyet oe pia Sopn Stringllist xot to
otéhet pe 1 sendRawMessage tov “low.h”. H ouvdptor createCPEInform 0o avakvOet
xEYOTEQM, XAMK TEETEL Var onpetwbel oe awtd To onpeio OTL M Txpapetpog MaxEnvelopes
tov pnvopatog Inform pmopet vo éyet o avbaipeta peyddn tipy arbitrary. H MaxEnvel-
Opes elvail Mo TOAD GYAVTINY] TUEAUETOOG TOL TeAaTy adAd xat Tov ACS, puéow g omoiog
0 évag pmopet va avtiAngletl 1o péyoto aptbud SOAP pnvopdtwy oe éva povadid HTTP
unvopa toe omotor umoet var deybletl o dAhoc. H mapapetpog MaxEnvelopes mov otéletat
pali pe to pnvope Inform agopd tov medaty, o server B oteidet ) S tov MaxEnvel-
opes oto pnvopa InformResponse apéowg poig AdBet to pnvopa Inform.

Anorodlwg, o Tekdtng Séyetar v amdvinon and tov ACS. Avty 7 andvtnon Tov ei-

vou évoe HTTP response, pnopet va meptéyet éva 1) neptocotepa SOAP punvdpato (v puotnd
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o aptbpog ¢ mapapétpov MaxEnvelopes tov melaty eivat mévew and éva, u&Tt TOL Loy et
OTNV TEOXELUEVY] TIEPITTWOY)), AARE TO TE®WTO and Tor unvdpata SOAP meénet va eivar to
unvopa InformResponse. 'Etot, 1 handleConnection AopBavet Oda 10 SOAP pnvopata pe
] ovvaETnon getMessages tov “low.h” ot eléyyet av 10 TEWTO eivot TEAYPUXTL TO UV
InformResponse pe ) Bonbeta g parseStart Tov “soaparse.h”. H parseStart Ho emotpe-
Jet p dopy SoapMessage ¢ onolag t0 medio type Ou eheyybet ot av 7 Tty ToL 1oOLTAN
pne ) otabepd INFORMRESPONSE to1e npaypott to pnvopa eivae to InformResponse,
omote autd Oor yiver parse not 7 T ™¢ napapétoov MaxEnvelopes tov ACS o amobn-
nevbet, eve Ol Tor LTTOAOLTIL PNVORAT TOL TLYOV ANPONuay pe awtd 10 HTTP unvopor O
etoayBodv oty ovpa wote va efumneetbovy apyotepa. Av Opwg de AMplnre o prvopa
InformResponse t01e xanoo npofinpa vrneée pe tov ACS, 1 obvdeon xhelvel xat 1 ou-
vapto handleConnection entatpéyet.

Meta and avtod, 1 POV TOL EAEYYOL ELGEQYETAL GE v BPOY0, Ao TOV oTolo Ba uyet
av vragovy mEoPAnpata pe ) obvdeon otov ACS N av o ACS oteilet éva ddeto pyvopa
not OEV LTIAEYOLY AVATIAVTNTEG AULTYOELS TNV 0LEA TG oToleg Ho MEémet vo amavTnoet o me-
Aene. ‘Otav o ékeyyoc Byet and 1o Bpoyo n obvdeon Ho teppatiotel. Onwg paivetal oto
[1], ochida 24 téooepig ovuvbnuneg mEemetl va aAnbedovy Yl TO TEQUATIOUO MLXG GLVOEGYS,
opwg ot ouvbnreg 2 nat 3 (0 mekatng Sev Eyel Vo oTelAel aTNoELG %ot O TEAK TG EhafBe Oheg
¢ amavtioetg anod tov ACS) e pmogel moté va oupPBody oe ALTO TO TEOYEAUMUM, XPOL BE
otéMel autnoelg otov medaty xot apxel ot ouvinreg 1 (o ACS Sev éyet ahheg atnoelg vo
OTellEl OTOV TEAATY] — LOYLEL OTAV OTUAEL €V AOELO PNVLUX TEOG TOV TeAXTY)) %ot 4 (0 mMeAd-
™™g éyet oteilel OAeg g anavinoetg atov ACS) va adnbebouvy yio var Teppatiotel 1 abvdeon.

Evtog tou Bpodyov mouv axorovlel oupPaivouy ta e€ng: Apynd ehéyyetat 1 ovpd. Av
Bev LTIBEYOLY EUNPEUOLOES ALTNOELS OTNV 0LEA Do oTtadel éva adeto pnvopa otov ACS. Av-
TO TEETEL Var yivel emetdy) o merdtyg yonotponoel HTTP posts yo v oteidet ta pnvdpata
tov otov ACS, eve o ACS yprnorpornoet HTTP responses ytor o pnvdpota 100 xot €vo
HTTP response de pnoget va otaket av Sev éyet mpwta Angbet évae HTTP post. Onodre, oe
po oy docolnia, o nerdtyg o oteidet to pnvopa Inform pe éva HTTP post Kot o
ACS 0o oteider 10 InformResponse pnvopa pe évae HTTP response. Topa, o server e
UTmoQEel Voo oTetket dAkX pvopotar extog nat av Adfet anopa évoe HTTP post (nov O eivo
nevo) etol wote va amavtnoet pe éva HTTP response mov Oa meptéyet v altnorn tov mpog
0V TEA&TY. Avtd 10 cevapto ovpBaivet av o ACS otédher évar pnvopo SOAP pe nabe
HTTP pnvopa 1 av 1 nepapetpog MaxEnvelopes tov medatn eivat ion pe 1 xdtt mov ai-

vetan oto [1], Figure 3.
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AnorodOwg eléyyetat 1 ovpd. Av 1 ovEd Sev elvat Adelx TOTE LIAEYOLY AVATAVTITES
owtnoetg yla tov Teaty]. O neddtng o anavtioet OCEC TEEIOCOTEQES UTTOPEL UE TO EMOPUEVO
unvopoe HTTP ndt mov onpaiver Ot O Tig amavtnoet OAeg, eXTOGC %ot v 7] TXQXUETOOG
MaxEnvelopes tou ACS éyet pinpotepn 1 and tov atdid Twv aUToewy TOL EXXQEPOLY,
omote nat O amavtnBoldv tdoeg atnoetg doeg a1 Ty tov MaxEnvelopes. Otay xabopt-
otel 0 apuog twv artnoewy mov Bo anavtnbody (cuyxpivoviar ™y TN TG TUEAUETEOL
MaxEnvelopes tou ACS pe tov 2ptipd twv attyoewy mov exxpepoby oty oved), xdbe ui-
vopo 10 omoto mepthopPavetar oe avta mov Ha amavinbovy apatpeitar and TV ovLEA KL
dnutovEyeitat 1 anavinon oe auto pe ™ Bonbeta g ovvapTong respondTo not avtiypd-
petot oe pa Sopn Stringlist. Otay ot anavtioelg o8 OAx Tor pNvLPXTa EYOLY d1ptovEyn et
not avtypoget ot Stringlist O otohody pe éva povo HTTP pnvopia.

Ortav o HTTP post and tov mekat otarel, 1o HTTP response and tov ACS Oa
SwxBaotel. Av e otaldnray artioetg and tov ACS xat 1 oved siva ddetx tOTe 71 Socoindio
0o teppatiotet. Av e otdAOnmray awtnoetg odda 1 oved dev Ntay adeta toTe e Oar ovpBet
timota xot 0 Bedyoc Ou apyioet and v apym. Tehog, av otdAOnray artoetg and tov ACS,
owtég O etoorybody oty ovpa xat o Bpoyog Hu apyioet amd ™V aEyY. Avty 71 CLUTEQLPOEL
e€nyel xot TO YT EAEYYETAL TO oV 1] OLEX elvat &ddetar oTNY aEYY Tov BEdyov: Av o server
dev elye otellel auTyoelg nat 1 ovEd NTay adetar TOTe 1 docoindia Ba elye Tepuatiotel oTO
tehog tov Bpodyov xat o éheyyog S Ou éptave Euvd oy Y TOL BEOYOL WOTE VO OTAAEL
10 adeto HTTP unvopo.

H ouvvdpton char *respondTo(char *req) yonotponoeitar and v handleCon-
nection ytx v entoTEEPEL TNV ATAVTNOY O Wia AiTNOY 7] OTOlX AXUBAVETAL (KOG TXOXUETOOC.
Avti 1 owvdpton Ou emotpéder NULL oe mepintwon opdipatos. AQyud, YONOLLOTOLEL
Vv parseStart yl voo aQ)IOgL TO parsing Touv unNvOpatog xat va xabopicet Tov 1o ToL, o-
ol 1 ovvaptnon ParseStart O emotpéder pia dopn SoapMessage ¢ onoiag t0 medio
type Oo meptéyet evav axépato mov Ba mepteyet Tov THTO ToL UNVOPATOS 1] OTL To pebodog
dev vmootpiletat odppwva pe tov [ivarag 1.

Twox, o TOnog ToL UNVOUXTOS CuyKEivetat pe Tig atabepés mov nabopilovy ta eldn
TV PNVnaTwy. To pnvdpate mov vrootnetlovtar anod tov mekdty eivar o GetParameter-
Names, GetParameterValues and SetParameterValues. Av AngOet onotodnmote aldo cidog
unvbpatog tote o emotpagel and ™ ovvapTon respondTo éva pnvopa fault SOAP.

Av o 11og touv pnvdpatog nrav GetParameterNames, tote Oa xAnbet 7 parseGet-

ParameterNames yx vo xdver parse Tl TxQapetpovg tov nat 7 createGetParameter-
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NamesResponse Oa yonoiponombet yroe 1 dnurovpyio g anavinong. Av ovp el xdmoto
opdpar natd ) Srdpxneta g Sadasiog o emotpayet 10 natdAANAo pnvopa SOAP fault.

Av o tO1og oL pPnvopatog Ntay a GetParameterValues, 1 respondTo O xadéoet v
parseGetParameterValues. H cuvapton ParseGetParameterValues Oa emotoéder pia do-
un StringlList mov o TeEtéyet 1o OVOPATH TUQAPETOWY TWY OTOLWY Ol TLUEG TEETEL VoL ETL-
otpaoly otov ACS. Av 8e cupoidv Aabn, T ovopata Twv Tapapétowy avtey Ha avtyoa-
wobv oe e Sopr ParameterValueList pe ddeteg ipég ota media value twv ParameterVal-
ueStruct mov meEtEyovTtal o1 Alota, xat avtq 1 Alota Ha mepaotel ot ovvaptnon han-
dleGetParameterValues mov Oa e€nynbei apyotepa. Otay awty 7 cuvapton emoteedet, 1
ParameterValuelList mov elye nepaotel wg TaEAUeTEOG Bt TEQLEYEL Tt OVOPATR TWY THEAPLE-
Towv nabwg not g e Toug, ondte ba mepaotel o1 ouvapton createGetParameterVal-
uesResponse »at tehud 1 anavinon oty aiton GetParameterValues 0o dnptovpynOet s
emotpayel. Xe uabe Brpo g ovvdptorng respondTo yivovtaw éheyyor yo opaipoto xou
emotEeetat 10 xatdAnio pnvopa SOAP fault av Bpebet namoto Aabog.

Téhog, av 0 TH1og ToL PNVdpATOS NTay SetParameterValues, 1 ouvdptnon respondTo
Oo nahéoer apynd v parseSetParameterValues v onoto ot O emotpéder po Soprn Pa-
rameterValueList mov Oa meptéyet T ovopaTa TwWV TUEAUETEWY %ot TG TLéS mov O meémet
voe Toug avartefovy. Avt 1 Mota, poall pe évay mivare axepaiwy pe tov 18to aptpd otoryei-
wv 06c0¢ o aptbuog Twv douwv ParameterValueStruct mov meptéyoviar ot Mota wote oe
ndle o and tg Sopég ParameterValueStruct vo avtiotoryet pioe ovyrexpipevny 0éorn tou
mivoaxa, B mepaotel ot owvdptnoyn checkSetParameterValues, v omoia avadbbnue oe
TEOYOLUEVY] eVOTNTA 1ot 7] omola O ehéyéel TiC TIHES TwY ToEAPETOWY Yoo Aabr xa ya
nabe mopdpetpo mov Oa eivar eopaipévy o torobetnoet Tov *ATUAANAO nWSHO GYPIAUXTOG
oty avtiotoryn Béon tov mivara axepaiwv. Av de cupBoby odApata, 1 cuvaETon han-
dleSetParameterValues o »Anbel xat 7 Aiota twv ParameterValueStruct Ou nepaotel oe
avtv. Otav tehxa 1 handleSetParameterValues emotpédet, ot napdpuetoor Mg ouonevy|g
Boe éyouv Tig véeg toug Ttpeg ot etat B xAnbet 7 createSetParameterValuesResponse wote
voe dnueovpynet  andvinon oto unvopo SetParamaterValues. Av éyvav opdhpota oe o-
notodNnote onpeto Oo emtotpopel 10 xatdAnio pnvopa SOAP fault.

Edw mpénet va onpetwdel 0Tt ave€apTtog T0L l60VG TOL UNVOUXTOG, O YELQLOROC TNG
SOAP emnepalidag and 10 medyeappa tov neddty Ou eivar 1o idto: Av 1 aitnor Sev eiye
eme@okida TOTe 1| amdvtnon mov Bo dnuiovpyn et eniong de Oo eyer emueparida. Av 1 ai-
™oN elye pior eMneQaAlda TOTe 7] amavtnon Ou eyet emmnepaAida St v napapetoo 1D

avTHg, Onwe {nrettar and to [1], Table 3.
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Or owaptoelg  int  handleGetParameterValues(ParameterValueList
*parameterList) nou int handleSetParameterValues(ParameterValueList
*parameterList) 0o e€nynbodv o171 cuvéyeta. AvTEC OL GUVXQTYOELG ETLGTEEPOLY EVOY OUE-
oo pe opvnTny N otav ovufetl Adbog. Mahota, 1 ttuy mov emotpeypet 7 handleSet-
ParameterValues 8e ypewaletor vo eheyybel apov onowdnnote Aabrn Oa énpene va elyov
evtomotel and ™V checkSetParameterValues n omnola nakeitor mptv amd 17 handleSet-
ParameterValues.

Apywd O avokvBet 1 ouvdpton handleGetParameterValues. H handleGetParame-
terValues hapBaver wg napdpetpo pia dour) ParameterValueList v omoia etva g Aota
and dopég ParameterValueStruct twv onolwv 10 nedio name elvot GUUTANEWHUEVO, EVEL TO
nedto value Oy, apod medxettat voo ouuTANEwbel and avtiy. Avty 1 cuvapon Bo xokéoet
HOVO P popd xabe po amd TG GLVUETHOELG ETLOTEOYYG TOL TEETEL Var ¥An 0oLy, xaTt TOL
onpaiver Ot v SLO TUEAUETEOL TWV OTOLWY Ol TLUES TPETEL VO EMLOTOXPOLY EYOLY TNV (Sl
ovvaETon entotEogg, 1 handleGetParameterValues Ou xadéoet uovo pia @opd avt ™)
OLVAETYOY ETULOTEOYNS TOTODETOVTAG %ot TIG BVO ALTEC TAUEAUETEOLS 011 AloTa Parameter-
ValueList.

ITowta 1 oLVEETNGY SMULOLEYEL VY THVIXK AXEQAIWY Ue TO OVOUX group Tou €yEL
70 1610 peyebog pe 1 Sopn Parameterlist mov meEVIETaL W TUEAPETOOG UL AQYIHOTOLEL TIG
g tou pe 10 —1. Ot tpég tou mivana group Oo opilouvv évay aptbud opddag, apyilovtag
ano 1o 0, now xabe napapetpog o avnuet oty opdda mouv xabopiletal and v avtictorym
Beomn touv mivaua group. H napapetpot mov éyovv v St ouvdpnom entotpopng Ha avn-
novv oty (S opada xat etol Ha éyovv Tov i8lo ancpato otig Oéoelg Tovg oTov Tivoux
group. Avti] 1 avdbeon Tipwv otov Tivara group yivetar pe éva Stmho Bpoyo for: Xe ndle
ToEAUETEOG oL dev eyet aptipnd opadag divetat eévag véog aptipog opddag xatl 6Ty cuve-
YEto OAeC oL GAAeC ToEdpeTEOL eAeyyovTaL. Av pio Exel Ty ISl CLUVAETNOY| EMLOTOOYNG UE
™V aEyuy TOTe %ot oe vy Ha dobet o idtog aptbpog opddac.

Orav avateBovy ot aptbuol opddwy, apyilet 1o tunpa ¢ handleGetParameterVal-
ues 0To 0Molo xaAoLVTAL O GLVAETNOELS. AuTO T TpNpa Do emavakngbel TOoeg Yopég doeg
elvat not ot opddeg mov dnptoveyNninxay and to mponyodpevo Bnua. Etot, yio #dbe opada,
ot dopeég ParameterValueStruct g Motag mov mepiéyoviat oe aut ™V opdda Ha avtiypa-
oLy oe o véx doun ParameterValueList peyéboug oo nat o apuog twv napapeétowy
mou toEtdouvy, not awty 7 véa ParameterValueList Ox mepaotet 011 6woth cuvaToN ent-
otpopne. Otav auty] 71 cLVAETN oY ENLOTEOYNG eTtoTEEYeL, ot TLpég ¢ véag ParameterVal-

ueList O avtryoapoldv Eavd miow oty nadae ParameterValueList. H it Stadinasior Oo
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emovokn@Bet yloe Oheg Tig opddeg nat étot, OTay teketwoet 1 dourn ParameterValuelist mov
elye mepaotel wg mopapetpog oty handleGetParameterValues 0o éyet tig tpéc nabe na-
oapetpou. ITodd meptoodTepa oY OMA Yot TOV TEOTO e TOV OTOLO SOLAEDEL AT 1] GLVETY-
on unopovy va Bpebolby evtog Tov myaiov xwdima Tov Bploxetar 6To TEAOG NG EQYAOLNG,
oto apyeto “client.cpp”.

H ovvaptnon handleSetParameterValues Sovhedet 1o idto pe v handleGetParame-
terValues. AapBaver wg nopapetoo wa dour ParameterValuelist, aAAd oe awtn 1 Mota
elvar oupmANEwpéve xat o medio name xot 10 medio value twv Sopwv ParameterVal-
ueStruct. Opadeg TupauetEwy eniong Hu oyNURTIGTOLY KAl Ol THEPETOOL TTOL AVIMOLY GE
n&be opada O avtiypapovy oe pia véa dour ParameterValuelist, 1 omoia not B mepaotet
o1 ovvaEon avabeong avtyg ™G opddag, wote oe oy va Teboby oL Véeg TLPES OTIG Tat-
QAUETOOULC.

H ouvvdptnon StateVariable *getStateVariable(char *name) {ayvet yio puo Stat-
eVariable péow tov ovopatog e EAéyyet tov mivara twv Sopwv StateVariable pe ovopa
deviceVariables o onotog dnptovpyeitar avtopata 6T0 aEyeio “custom.cpp” xot Otav Bet
utoe petoBANT pe 10 owoto ovopa Oo emotpedet évay Seinty oe avtny. Av Se Bpet peta-
BAnth pe to ovopa name O emoteedet evay deintn oe NULL.

Téhog, IXML_Document *createCPEInform(void) yonowponoweitoar and v
handleConnection 6tav dnprovpyettar 1o unvopa Inform, xvptwg yio vae euppalevtody oO-
AEC Ol JAAEC GLVOQTNOELG TTOL AAOLVTAL OTay SMpLovEYyeitat To pnvopa Inform, ov onoteg
not etvo ot getDeviceld and 1o “custom.cpp” yx va emotpagel 1 dopy) DeviceldStruct
Yt Tov meddty, getCurrentTime and to “helpers.cpp” yla vo emtoTooet 1 GEX TOL TEAXTY,
getInformParameterList anod 1o “custom.cpp’ ylo v ETLGTEXPOLY Ol TUEAUETOOL OL OTOLEG
O otohody pe 1o punvopa Inform xabog xar 1 cvpTAnowon twv napapétowy MaxEnvel-
opes, RetryCount not EventList tov Inform pe 1i¢ cwotég tipég.

v BEwmova 9 gaivetan éva amhonomuévo Sidypappo 0ong e ovvaptnong handle-
Connection, eve oty Ewova 10 gaivovial ot #ANoelg cuvapoewy Tou yivoviat OTay An-

pbet éva unvopa SetParameterValues.
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||n|t|a 1zations |

send the Inform message |

A

get message(s) from ACS

got an

InformResponse
message
?

no

put any other received
messages in the gueus

send an empty message

create responses to as
many pending requests
as possible & send them

=y get messages from ACS

got any
messages
7

add messages to the
queue

is the no

queles empty

~| finish transaction
|

Ewova 9: Adryoappa gong ¢ handleConnection
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getMessage getRa$Message getline
splitRawMessage getMumOfMessages
v
respondT parseitar‘t —}parseHeader
parseietparameter‘values
checkSetParametervalue getstj::evariable
checkParameter, checkInt
checkBoolean
v
handleSetParametervalues ﬁ getstj::evariable
setFunl parselnt
User defined code
parseBoolean
User defined code
v
createSetParametervaluesResponse
v

sendRawMessage _}createHeaders

Ewova 10: Kioetg ovvagtioewy yu éva SetParameterValues pyvopo

Suyuenptpéva, vrotibetar 0Tt oto SetParameterValues pnvopo mpdxettot va tebodv ot
e SLO TapapETOWY, mtag Int nor pag Boolean, ot de ovpBaivovy Aabrn nabwg nar ot
%ot oL 600 TREAPETEOL EYoLy TNV B cuvaETon avabeong, pue ovopa setFunl. H ypovinun
OELOG ¥AY|OYG TWY GLVXOTYOEWY EIVAL ATTO TAVK TEOG TX UATW, EVK ATO AQLOTEQH TEOG TX
deid paivovial 0 TPOTOG TOL 7] UL GLVEQTYOY KA TNV GAAY], TO XOLTLE LIEOYOLY VLo VO
paiveTat ©AALTEQA 7] OPASOTOLYGY] TWV CLYAQTYGEWY TOL NAAOLVTAL ATIO TLG RAAEG.

Onwg paivetar and 10 oynue, aeywda Ha udnbet n getMessages yla vo TopaAdBet T0
SetParameterValues pyvopa 1 onola Ha xadéoer Tig ouvapoetg mov elyay avaypepbet oto
MEPAAALO YL TNY ETHOLVWVIX Yo UNAOL emtnédov. Axolovbuwg, Ou winlet 1 respondTo yua va
anavtnoet. H respondTo apyind Oo nakéoet v parseStart yia v Bpet Tov 1010 T0L pNvL-
notog, evew 7 parseStart 0o xaAéoer v parseHeader yux voo ugver parse v emuepoAido.
Axolovbug, xat apob o TOnog Tov pnvdpatog eivar SetParameterValues, 0o winOet n parse-
SetParameterValues yi vo emotoédet ) AlOTo e TG TUQXUUETOOLS MAL OTY] CLVEYELX )
checkSetParameterValues yo v edéyéet g mapapétoovs. H checkSetParameterValues pe
™) oetpd ¢ Oa xakéoer ya wabe po amd T napapéTEoug e Motag ) getState Variable

not petd v checkParameter and 1o «custom.cppy». H checkParameter topa Oo nakéoet
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ux popa v checklnt »ot pia ™y checkBoolean yix vae ehéy€et tov 1Omo Twv Sb0 ToUEapUE-
TOWV.

Ayob tekeiwony ot éheyyot xot dev Bpébnuav Aabn n respondTo Oa xakéoet v han-
dleSetParameterValues. H handleSetParameterValues apyina 0o nokéoet v getStateVari-
able ywr ndbe mapapetpo g Motag xat, aod opadonomoet g SLO AVTEG TUEAUETOOLS
(apoL gyovv 1ot ouvaETNor avabeog), Ou xaléoet povo pia opd 11 setbunl. H setFunl
T, Oo nakéoet pa @opd v parselnt xat pa v parseBoolean, yur vor yivovv parse ot
TIUEG TWY TAQAUETOWY OTLG UATAAANAES peTaBAntéc. Meta amd avta Bo vmdEyet 0 nwdnag
TIOL TEETEL Vo YOoPTeL pe To et xat Tov Ou nabopilet 1o 1t B xdver ) ovoxevy. Tékog, xa-
Aeitow 1 createSetParameterValuesResponse yix va dnutovpynbfet 7 andvinon oto Set-
ParameterValues pnvopa.

H respondTo emotpépel my andvinon oto SetParameterValues »ot avtod otédheton
pe ™ Bonbew ¢ sendRawMessage, 7 omoio naket v createHeaders yo va dnpovpyn-
Ooby ot emneparideg oo HTTP unvdpatos.
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2.10 H B1fhobnxn IXML

To npoypappa yonotponotel moAd ™ BBiobnun ixml ¢ Intel. H ixml eivor évag
DOM2 [3] parser yux 1y ANSI C (napott 10 eyyetpidio g avapépet 0Tt eivarn yio Linux,
umopet va dovAédet pe uabe ANSI C petaylwttioty), xot €10t pnoel vo yerotponotniet
not 011 windows xat o1 Unix éxdoon tov npoyedupatoc. H BiloOnxn ixml nepihopBa-
vetat 010 apyeto «libixml.a» 1o onolo eivar pia otatiny BtBlobnun g C mov dnutoveyn-
Onne and tov mnyaio xwdwa g Blobnune ixml. H éxdoon yw windows yonotponotet
utoe Stapopetiny endoor tou apyeiov «ibixml.a» and avty tov Unix emetdn 7 pooeyn twy
BLBAobnuev oe avTa Tor AELTOLEYIHE CLOTHUATA Elval SLAPOPETINY). AV XVTL VLol TY] UETAYAWT-
TIoPEVY] poewn ™C BipAtobnung eiye meptinybel o mnyatog g uwdinag tote Ha apxoloe
HOvo i €xdoan autoL, agod Omwg avagépbnxe eivar oe ANSI C. Eriong, 10 apyeio
«ixml.h» Teptéyet tig emnepalideg twv ovvapToswy g BtBAloOnxng ixml.

Ot endpeveg dopég ¢ ixml y7oLLOTOLOOVTAL ATIO TO TEOYQX UMM

e IXML_Node: Eivat évag xopog XML.

IXML_Document: Eivat éva oAoxineo éyypagpo XML.

e [XMIL Element: Eivat évoae XML Element.

e IXMI_NodeList: Eivat o AMota ano nopBovg XML

e DOMString: Eivar piae XML ovpBoroarorovdia (typedef tou char *)
e BOOL: Eivau évog angpatog, to 1 etvar TRUE ot to 0 FALSE

Exto¢ twv napandvew Sopwy, ot eTOUevES GLVXETNOELS ¢ ixml YENotoTotodVTAL 6TO
TEOYQULkOL:
e const DOMString ixmlNode_getNodeName(IXML_Node* nodeptr ): Entotpé-

et To Ovopa Tov xOopPBou nodeptr.

e DOMString ixmINode_getNodeValue(IXML_Node* nodeptr): Emotpéger v

L7 oL (xelpevo) tov nodeptr.

e int ixmlNode_setNodeValue(IXML_Node* nodeptt, char *newNodeValue): ®¢-
et ™V Tty (SnAad7 to selpevo) tov nodeptr.

e IXML_NodeList* ixmlINode_getChildNodes(IXML_Node* nodeptr): Emntotpé-

et pa Aot pe ta modStd Tov nodeptr.
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IXML_Node* ixmlNode_getFirstChild(IXML_Node* nodeptr): Emotpéger 10
TEWTO amo Tor Tadla Tov nodeptr

IXML_Node* ixmINode_getNextSibling(IXML_node* nodeptr): Emotoéyer tov
eMOUEVO adeYO TOL nodeptr.

int ixmlNode_appendChildIXMIL_Node *nodeptr, IXMIL_Node *newChild):
[TpocOéter tov nopPo newChild ot AMota twv modtwv tov nodeptr.

IXML_Node* ixmlNode_cloneNode(IXML_Node *nodeptr, BOOL deep): A-
virypagetl tov xoufBo nodeptr. Av 7 napapetpog deep eivar true o yiver Babid avti-
Yooy, Snhad o avtrypapody nat to TSt Tov.

void ixmlNode_free(IXML_Node *nodeptr): Ekevbepwver 0 pvnun mov nota-
MopBavet o nodeptr xot o TotStd wLTOL.

IXML_Document* ixmlDocument_createDocument(): Anptovpyet éva véo, xevo
EYY0QyO.

IXMIL,_Node* ixmlDocument_createTextNode(IXML_Document* doc, DOM-
String data): Anprovpyet évav véo nopfo xetpévon mouv Ou meptéyet ™ ovpuBoroaro-
Movbio data not B avnuer oo éyypapo doc.

IXML_Element* ixmlDocument_createElementNS(IXMIL,_Document*  doc,
DOMString namespaceURI, DOMString qualifiedName): Anptovpyet éva véo
element tov éyypapov doc, mov avixet 61o namespace namespaecURI »ot éyovtag
0 Ovopa qualifiedName.

DOMString ixmlElement_getAttribute(IXML_Element* element, DOMString
name): Returns the value of attribution name from element, the actual value and
not a copy is returned.

int ixmlElement_setAttribute(IXML_Element* element, DOMString name,
DOMString value): Oétet v Uy g t8totag name tov element oty TLpn
value. Av 8ev vTdEYEL N BLOTNTA Pe TO OVOPX name o171 AMOTH TV ISLOTNTWY TOL
element to1e mpwta B mpooTebel.

IXML_Node* ixmlINodeList_item(IXML_NodeList *nList, unsigned long
index): Emotpéger évav nopfo and m Aot nList. O nopfog nov Oa entotpopet
naboptletar amod tov angpato index.

unsigned long ixmINodeList_length(IXML_NodeList *nList): Entotpéypet 1o pé-

vebog ¢ Motag nlist.
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void ixmINodeList_free(IXML_NodeList* nList): Exevbepaver ™ pvnun mov no-

tohocpuBvet 7 nlist.

int ixmlParseBufferEx(char *buffer, IXML_Document **doc): Kavet parse to

buffer ot 10 petatpénet oe po Sopn DOM.
DOMString ixmIPrintNode(IXMIL_Node* doc): Emotpéget pa ovpBoroarorov-

Ot Tov meptéyet 1o XML setpevo tou doc sat OAwy tewv nadtedv Tov.
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3 To npoypappa DeviceDescriptor

o DeviceDescriptor eivat éva mpoyoappa o Java yla 11 S7LovEYyia «TEQLYQXQOVY
Toucmsuc'ov. Onwg elye yoxptel nat 0Ny ELOXYWYY), 1] TEELYOXPY] ULXG CUGKELYG EYEL UL
LEQUEYINN LOOYY Pe *ATOLO avTxelpevo o1 eila. Avty axBOg 1 LOEYY TN CLOKELTC
O3MNYEl OTNY HATAAANAY] RVATXQACTAGY] TG TEQLYQUPYG LXG CLOHELYG KL 7] OTIOLoL Elval Phé-

ow evog apyetov XML.

3.1 H yonon tov DeviceDescriptor

Otav entvnoel 10 TEOYQAPUL, TO YOUPILO TOL TePBAALOY elval OTWG YRIVETAL GTNV
Ewova 11. H dtumpocwneia yonot ywoeiletar oe Vo pépn. 210 aptotepd eppaviovtat ot
TEAUETOOL TNG GUOUELTC O OevOINY] LOEYY %ot 6T0 Seél Ot LSLOTNTEG TOL AVTIUELUEVOD V)
NG UETARBANTNG XATAOTACYG TOL EYEL EMAEYEL ATO TO SEVOQO.

210 #4Tw ueeog Tou Tapalbdpov vrapyouy tEin xovpmd. Me to «Add object» mpo-
otifletat évar avTixeipevo wg mudi 6TO avTiMelpevo mov eivar 181 emheypévo, pe 1o «Add
state variable» mpootifetat o petaBANTN *ATAOTAONG OTO AVTIKEIUEVO TIOL elvort NOY emt-
Aeypuevo eve pe 1o «Removey apatpeltat T0 avTIHEUEVO 1] 1] HETABANTH HATAOTOGNS ATO TOV
Totépa Tov. Tar 300 TEWTH KOV Vol EVEQYOTOUEVX UOVO oy GTO BEVTEO elvat emAey-
UEVO €Vl AVTIXELUEVO, EVE TO TELTO ElVOL TTAVTA EVEQYO, EXTOG ML &V elvat EMASYUEVO TO ELlL-
%O AVTIXELPEVO TG GLOXELYG.

2ty Ewmova 11 gaivovtat ko ot emthoyéc mov didovtar ylo TG tSLOTNTEG EVOG AVTLXEL-
uevou. Ot 18tomteg xabopilovy T0 OVOpA TOL AVTIXELLEVOL, TNV TEQLYQXYY] TOL, TO AV TO
avTinetpevo auto O elva 7] Oyl anaExitTo Yoo 1 oLoxevy), To av B eivan e€xpTnpeévo, 0
av Oo etvat TOAaTAO nat To av Ooe etvat eyypadipo. Ot 18toTNTeg anapaitnto xat e Tnpé-
vo e€nyobvtar oty aEyn ¢ epyaoiag. Ot tdtot)ta Multiple mpénet va emtheyel av 10 GL-
YUEAQLEVO avTinElpevo Oa el TEQLOCOTEQX ATO EVX OTLYULOTUTIX, ONAXSY] XV TO aVTIelje-
vo a.b.c etvar Multiple Oa amotekeitor and 1o otymotna ab.c.1, ab.c.2, a.b.c.3 nox. H
13totrae Writable evog avtinetpuévou éyet vae dvel e to av moeoby v ¥inbobv ot pébodot
AddObject xat DeleteObject oto avtxeipevo avtd. Ot uébodor avtég dev vrootmpilovrot
amd 10 TEOYPAUMa MeAdT Tov Ba dnpovpynbel tTelnd, OpwWS LTXEYOLY WS EMAOYES OTO

DeviceDescriptor yia mAneotnta.
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2 Device Descriptor v0.7.

File Help
Device Structure view Ohject properties
[ New_ohject Mame: |Mew_object
Required
[] Conditional
[] Multiple
[] Writable {allows add/delete)
Description
Add object | ‘ Add state variable ‘ | Remuove
To add a vendor specific parameter use X_VENDOR_VendorSpecificiame, where YVENDOR is an OUIl or a domain name.
iThe name of the parent of each object or state variable is automatically added.

Ewova 11: H apyuey 006vn tov DeviceDescriptor

Me 1o mov O mpootebel pia véa 1) Ba emkeyet véa peta ANt nataotaorg, Bu eppovi-
otobv o610 Seél mopabupo oL LBLOTNTES Yot T CLYUEXELULEVTY] HETHRANTY] HATROTAGYS, OTWS
paivovtatl xat oty Ewova 12, O 18tdteg piog hetaBAnTe ®atdotacng Youy Vo ©avouy
UE TO OVOPXL TNG, TNV TEQLYQAPT] TNG, TOV TOTO NG, TO av Ou etva eyypddipn, 10 av O uno-
oel va StxBootel M Tty ™G, To av B eivar amapait T nat 0 av Oox eivor e€xptnpévy. Emi-
onNG, ptar HETAPBANTY e TOV MATIAANAO TOTO UTOQEEL VO SEYETAL LOVO CLYUENQLUEVES ETILTOE-
TOUEVES TLPES 7] O TLPES TNG VO MVOLVTOL LOVO GE évar eDPOG TLUWY TOL PToEel v xabopt-

otel.
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£ Device Descriptor v0.7

File Help
Dewvice Structure view State variable properties
3 RootObject

D Mew_state_variable Hame: |New_state_var|able

sy |~ [
[] writable Readable
Required [] Conditional
Allowed values

[ ] hasallowedvalues

| add ‘ ‘ remove
Value range
[] has¥alueRange
minimum:
maximum:
Description
Add object ‘ ‘ Add state variable ‘ ‘ Remove

[To add a vendor specific parameter use X_VENDOR_VendorSpecifichiame, where WYENDOR is an OUl or a domain name.,
The name of the parent of each object or state variable is automatically added.

Ewova 12: I6t0tnteg petaintig sutdotaong

To File menu tov mpoyodpupatog éyet ¢ eéng emioyés: «New devicen, «Load
device», «Save device», «View XMLy, «View HTML» xat «Exit»y. H Aettovpyia twv totev
TEWTWY 1t NG TeAevTaiag emtAoyyg eivat Tpopavne. H tétaptn eppavilet my nepryoupy g
ovouevyg oe popywn XML, onwe Oa eivar oty amobnuevbel 1 mepypayyn »at 010 onAnEO
diono pe 1 «Save Devicen. H neprypopn wag amiyg ovoreung gaivetoar oty Eova 13. H
nepLypayy) utag ovoxeung axokovbet to XML Schema nov gaivetat 610 TepapTpa 8.2.

Tehog, pe v emhoyn «View HTML» epgpoviletoar 1 mepyooyn ¢ oLOXELNG o€
HOEYY TOL elvat ELXOAO var StaBaoTEL ATO TO YENOTY TOL TEOYPAUMUATOS, AVIAOYY] HE TO
Appendix B tov [1]. H meptyoaypn ¢ ovonevng e Ewmova 13 oe HTML gaivetat ot
Ewova 14. T v HTML epgavion g meptyoagng ¢ GUOKELYS YOT|OLLOTIOLELTAL EVG
uetaoynpotiopos XSL o omotog petaoynpatiCet 1o XML oe HTML. O petaoynuotiopods
xLTOG PaLVETAL GTO TUEAETN 8.3.

Téhog, oto Help menu vndpyet pdovo 1 emroyn «Abouts mov amhig eppaviler mAn-

QOYOPIEG YLX TO TROYQX LU,
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Ewova 13: Epgaviony XML

3
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Ewova 14: Epgdviey HTML
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3.2 Ylomoinon tov DeviceDescriptor

Alyo Aoytor oyetind pe v blonoinoy tov nEoyeapuatog oe Java: H taén mov nepté-
YEL TO OUEAETO ToL YpupwoL TeptBaAlovtog etvar 1 DeviceDescriptor v onola nat uAnpo-
vopel ano 1o JFrame. Avty, aptotepd meptéyet v DeviceTreePanel 7 omoia nAnpovopet
and 1o JPanel, evw ot Seéid éyer éva JPanel pe CardLayout, to omoio negiéyet 600 dAla
JPanels, 1o ObjectPanel mov éyet va ndver pe g LSLOTNTEG EVOS AVTIMELUEVOL nat TO State-
VariablePanel nov &yet vo navet pe g t8tOT)1eg g netaAng xatdotoaons. Avihoyo pe
1] TOLO AVTIMELUEVO 1] UeTaBANTY] natdotaong eivar emdeypévo oto DeviceTreePanel oto
deéi JPanel O paivetar eite éva ObjectPanel eite éva StateVariablePanel, éyovtag emheyue-
VEG TIG UATAAANAEG LOLOTYTEC.

Abo dhheg taéetg mouv yonotpuonotodvtan eivar ot XmlViewer xor HtmlViewer. Avtég
ot t&€elg uAneovopoly xat ot dvo amod v JDialog xot eppavifovy oty 00dvn éva Tapabu-
00 o710 omolo paivovtat pe ] pev XmlViewer o uwdwag oe XML mov Oo dnutovpyn et xo
ue ™ Se HtmlViewer 7 petatpony avtod tov xwdwa oe HTML.

Tehog, ot Tpelg onNpavTinoTeEes Taéelg ToL TEOYEAUUaTOG, eivar ot DeviceTreeNode,
DeviceObject not StateVariable. Ot DeviceObject xat StateVariable avamagiotovy avti-
OTOLY O EVOX AVTIXELUEVO XL PLat RETABANTY] UATAOTAOYG AL HA|QOVOUOLY Kot Ol BVO ATO TNV
DeviceTreeNode 1 onola avanaplota évay xoufo JTree. H DeviceTreeNode Lotnov, vho-
motet Ttg Stemapég ¢ Java TreeNode »ot MutableTreeNode étot wote va pmoget awt) st
ot tafelg oL ¥AEOVOROLY amd auTy v eivar xOopPor evog JTree (uéow g Stemogrg
TreeNode) 10 omoio palota JTree 0o pumopet voo adldaler Svvapind (péow g Stemapng
MutableTreeNode). Avto 1o JTree meptéyetan oto DeviceTreePanel nat avanapiotd olod-
MANEY TNV LeQXEYI0 AVTIUELLEVLV UL UETARANTWV AATAOTAGYG TG GLUOXEVT|G.

Méow twv emthoynv tou 6e€lob pépoug Touv tapabvoov adlalovy ot t8LOTNTEG TOL EML-
Aeypévou xopfBou Touv BEVIPOL TOL LTIREYEL OTO AELOTEEO HEEOLS Tov mapabvpov. Ovota-
oTnd 7] emovwviar petadd twy aviretpévey twv taéewyv DeviceTreePanel o StateVari-
ablePanel »at ObjectPanel yivetar péow evog aviretpévov g tdéng DeviceCreator, to
OTIOLO TIEQPLEYEL AVXPOES VLot T AVTIXEIpEVE TV dAAwY TaEewy. Etot, otav alkdet ndmota
8ot g petaBANTe natdotaong anod 1o StateVariablePanel, autd naket 1o v notdh-
AN uebodo g taéne DeviceCreator oto onolo meptéyetat, T0 OTOLO Pe T1] GELOX TOL O~
Ael ™V %oty webodo tov avuxetpévou g téng DeviceTreePanel nov meptéyet, to
onola emiong xokel ™y xatddAniy pébodo tov aviirepévov g taéng StateVariable mov

elvat 0 emAeypevog nouBog Tov devtpov.
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4 To npoypappa DeviceCreator

I \ioe 1 dnpovpyio Guoxevdy yivetar ypnon tov meoyedpupatog DeviceCreator. Ovota-
OTIMG OEYETAL TNV TMEQLYQXYPY] LG CLOUELYG, KoL, koL O yeNots xaboplioel xamoleg

NATIAANAES TOHQAUETOOLG TO TEOYQXUMUY OTULOVEYEL TOV TYYALO XWOLMA YL [AL0L GLOHELY].

4.1 H yonon tov DeviceCreator

Ortav 10 npoypappa Eenvnoet, eppoaviletar 1 Ewmova 15. Xy apywn 0bovr e uno-
el var yivel TImoTa TO evdlapepoy Péyot va popTtwbel 1 TepLypayy piag cuoxeung 1 (io 1dY
anoOnrevpévn ovoxevy. To menu File éyet ¢ emhoyéc «New devicen, «Save devicey,
«Load device», «Create device» xat «Exity. Me Vv TOWTY SLOAYETOL (Lo TTEQLYQXPY] LLOG
OLOUELYG, HE TIC BLO emOpeveg anmobnuedeTal xal YOETWVETAL 7] SOLAELX TIOL gyl 1O yivet
oto DeviceCreator. To XML Schema nov axolovBobdv to apyela mov cwlovtat %ot 9ooTm-
vovtat ano 1o DeviceCreator gaivetat oto napdompa 8.4. Me v Create device dnutovp-

yeltar o xwdwag g ovoxevye. To menu Help éyet pa emhoyn pe myv onola eppaviletor

evar eme€NYNUATING VLR,

£ Device Creator v0.6 |Z| |E| r>__<|
File Help

Device variables

Ewova 15 : H apyn 006vn tov DeviceCreator
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Selection

Please Select the ohjectsparameters you want to configure

vt InternetGatewayDevice|
Wi LANDeviceMumberOfEntries
Wi AMDeviceMumberOfEntrias
o= v Dievicelnfo
7 v LayeraForwarding
\,‘ DefaultConnectionService
Wi ForwardMumberOfEntries
oy Forwarding
e “}(_NTUP\_GR_TESTOIZI]ECT
Wi H_NTUA_GR_variable
y‘ w_MTUA_GR_Writahlevariahle
o3¢ NTUA_GR_NotReguired
H_MTUA_GR_Conditional
W_MNTUA_GR_MotConditional
? H_MTUA_GR_CondOhj
5 NTUA_GR_cond
o v ManagementSerer

Symbol explanations

v‘ Required objectiparameter{always selected)
Selected conditional object/parameter

Mot selected conditional obhject/parameter
Selected object/parameter

Mot selected objectiparameter

HKAXS

‘ OK H Cancel |

Ewova 16: Enthoy petofintov

Me 10 nov O emtheyel and 1o menu 1o «New devicey, o yonot|g Hu meénet va emide-
Eel ndmota TEQLYQXYPY] GLOXELNG YO UUEVY pe To DeviceDescriptor 7 axdpa nat pe 10 YEQt.
Ortav emheyel 1 Teptypag g ovoxevr|g, B eppaviotet otov yenot to mapdbvpo mouv pui-
vetat oty Ewova 2. Me ™ Bonbeta awtod tov mapafidpov o yonotg proget va Stakélet tig
UETABANTES AATAOTHGYG XaL To avTvelpeva mov telud O elvar otn cvoxevy] mov Oo O1-
utovpyn el uavovtag uAix oto dvopx ndbe maxpapétoou (10 X onpaivel OTL 7] CLUYHENQLUEVY]
TUEAPETEOG Bev elvat eMAEYUEVY], eve TO V onpadivel Ot eivat emheypevy). Omwg paivetal
%ot Ao TO LTOPVYA TOL TaEXBDEOV, O UETABANTES UAL TO AVTIXEIPEVE UTOQOLY VOL Y WEL-
otobv oe amapaitnTa (required — TO EXOVISLO TOVG €YEL EVaL AOLETO OTO AT Seél PEPOQ
TOL) YL T GLOXELY), OTOTE AL eVt TAVTOTE emAeypéva, eéapuéva (conditional — o et-
1OVIBLO TOLG EYEL TO YOUUUX C 0TO n&Tw ekl hePOog) nat mpoxtpeTa (optional — To ewovi-
SLo Toug dev €yet xAToto BLaiTeEo YapauTELoTno). H neptypapn tov noapamdve tdtotytwy
nabe mapapétpov yivetaw oe aAlo onpelo tov xetpwévov. H ovpnepupopa opwg tov mpo-
YOUPUXTOG elvat ATOADTWG GLUPXTY HE TIG LBLOTNTES, ONAXSY] Ol ATAEAULTNTES TTUEUUETOOL

elval TAVTOTE ETUAEYUEVEG, XV ETUAEYEL UATIOLO [U7] ATXOXLITNTO AVTIXEIHEVO TOTE avTOpaTa Har
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emAeyoly not OAeg ot e€aTNueveg TaEapeTEoL Tou (xabowg nat Tor Tt SLa LTV oLV EYOLUE Var
NAVOLPE e AVTIXELPLEVO), oy ATol eEXQTNIEVY] TUHOAUETOOG ATO-ETUAEYEL TOTE ML TO AVTL-
netpevo matépag g Ou ano-emAeyel, apod Se pumopel vo vAonownbel o avtineipnevo av dev
vAonotnBovy Okeg ot e€aQTNIEVES TUQAUETOOL TTAULSLK TOL K.0.X.

Otav hotndv emheyodv ot petaBANTec mov o yonotg Hélet vaw Staryetototel xo matnBet
70 novuni «OKy, Ou eppaviotel 1 00ovn mov aivetar oty Ewova 17. Xe avtny paivovtat
T OVOPALTO TV TXEAUUETOWY o Bevdpwy popyy. Ou meénet twpa va nxboptlotel yla ndbe
Utoe amd TG TUEAUETEOLS TNG GLOXELNG Wit cLVEETNEY Tov Ba nabopilet v TN g %o

st oLV mov B emoTEEYEL TNV TLUY TNG.

£ Device Creator v0.6 C:\Documents and Settings\Serafeim\Ta £yypacpd poutigd.dc |’._||’E|r>__(|
File Help
Device variables

|j||nternetGatewa\,rDevice|
D LAMDeviceMumberOfEntries
D WANDeviceNMumberOfEntries
o= [ Devicelnfo
o= ] Layer3Forwarding
o= [ ¥_MTUA_GR_TestOhbject
o= 3 ManagementServer

Ewova 17: Kdgtx 006vy Tov DeviceCreator

[N tov naxboptopd twv cuVeETNoEWY AVTOV KTOEEL Vo ETUAEYEL (io RETABANTY %ot -
OTHONG 1AL, e TO TRTPX ToL Selod TANHTEoL Tov TovTtol Ou epyaviotel éva pop up
menu 10 onolo éyet Tig emAoyeg «Set function», «Get function» nat «Special properties.
Me v emthoy «Set function» pnoget va dobet 10 dGvopa g ouvaetong tov Ho Beter Ty
TN aUTNG ™G peTaBAnTyg xataotaons. Opolwg, pe ™y emthoyn Get function Sivetat to
OVOPOL T7)G GLVEQTYOYG TOL ETMOTEEPEL T MeTaBANTH vy, Ot eMAOYES TOL UAVEL O YONOTNG
YLoL T OVOPATX TWV GUVXQTYOEWY PUIVOVTAL GTO %ATw RéEOg Tou mapabbpov. Otav o yo1-
oTNG OWOEL Ylor OVOUX GUVAQETYONG €V U1 VOULO avaryvwptotxd g C Oo eppaviotel no-

TaAMNAo punvopa Adbove. Emiong pnvope Aaboug eppaviletar xot 6tav o yeNotng npoona-
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Onoet va naboploet ouvapton nov Bétet ™V TN oe o ueta ANty Tov dev eivor eyyEddL-
§-

Oa mpémet oe Oleg Ti¢ petaAnTéc xatdotaong va doflel dvopa o1r oLvdETNGYN TOL
EMOTOEPEL TNV TLUY] TOLG, %ol 0 OAEG TLG eyypddrpeg voo dobel dvopa oTn cLVAETNOY TTOL
Ogter v Tpn Tovg. Av évar avTIMelpevo eivat ETIAEYUEVO OTAY OQLOTEL TO OVOUA LG CLVEQ-
mong nov Bétel 7 emotéyet U, B anodobel 1 cvvapon avty avadpouna oe O T
TSI TOL EMAEYUEVOL AVTIXELUEVOD.

Ortav anodobodv ot tpéc oe Oleg TI¢ PeTaPANTES *ATAOTAOYG UTOQEEL TAEOV Vo O1)-
utovpynbet n ovorevy. Opwg, urnopody va xxboptotoby xat xnoleg entmAéoy SLVATOTNTES

VLo UATIOLEG ETABANTES HATAOTAONG, Pe TNV emhoyn «Special propertiesy.

£ Special properties

State variable properties

Mame: InternetGatewayDevice LAMDeviceMumberOfEntries
Type: unsignedint
Writable: no

Stand alone variable

[ ] stand alone

Variabhle name:

Default value:

Other options

[ ] Required inform variable

| OK | Cancel

Ewova 18: Special properties

Ortav emheyel 10 «Special properties» o eppaviotet 1 066vn ™me Ewmova 18. Xtny
oYM Yaivovtat 1o ovoua, o THrog xalng xat 1o av 1 peTa ANt nataoToong elvat eyyEddL-
un. Axolobbwg, vapyet 1 emhoyn yio 10 av 1 petaSANty Oa eivan stand alone, av dnhad
Boc vrapyet Lovo evtog Tov TEoyEappatog Touv Ha dnutoveyndet xat de O cuvdéetaon pe nd-
TOl GAAY] TUEAUETEO TG cuonevnc. Xe stand alone petainty Ou mEénet va xaboprotet to
ovopa ¢ petaBANTHg mov Bo amobnueder ™V TN ™G, xabwg not par cEyen . I v
T petEo vty Ot Bo yoetdletar va yiver napio emépocr) and T0 YENOTY GTOV *HWOA TOL
dnpLovpyelitat, apod O YELPLOROC NG Yivetal avtopata pe ) Bonbeta g petafAng nov
optletat edw. To ovopx g petaAng mov Bu dobet mpénet v elvat #ATIAANAO avayvwEL-

otno ¢ C, evew 1 xQyn) TUAN TG TEETEL VXX ELVOL GORPWVT] e TOV TOTIO TY|G TAOXUETOOV.
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H emoyn Required inform variable, opilet Ot 1 To@apetEog v Ty eivat ot Ao TIg
TEXUETOOLE TTOL 1] GLOXELT] TEETEL Vo oTéAAet atov ACS dtav ouvdéetal oe avtdv, pe To
inform pnvopo.

H ovorevn proget va dnpoveynlet pe v emthoyn «Create device» tou file menu. H
00ovn g Ewmova 19 o epgpaviotel pe avt) my emthoyyn. O yonomg proget vo nxbopioet
TO UXTAAOYO TOL GLOTNUATOG 6TOoV omoto Hu amobnuevbel o Tyaiog xwdwag ™ cuoxev|g
noBwg noe 0 av Oa dnptovpyn et 1 exdoon yra T windows 7 to Unix. Eniong pnopst v
naboptotet 10 mepteyopevo tov Deviceld struct, to onoto otélketat poall pe 1o pnvopa In-
form naté ) oVvdeo tou client 6tov ACS nat TepLéyet TANEOYOPIES Yl T1 GLGKELY).

Av 7 ovorevy] auTY) Exel Evar aVTIKEIREVO TTOL Vo eivat TSt Tov EWIIKOD AVTIXELLEVO
ne Ovopo ManagementServer xot v aUTO TO AVTIMELUEVO €YEl WG Toudtd TG PeTaBANTES
URL %ot ConnectionRequestURL, o yonotng O €yet ™ Suvatomra va opioet to URL tov
ACS o10 omoto Ou cuvdelet apya 7 ovorevy] xobwg xat To connection string tov client,
10 ornolo Ou meénet va AafBet avtdg and tov ACS wote vo natakdBer 01t 0 ACS Oéket va
ouvdelel pall Tou. Avtég ot emhoyeg Do eppavioToldy 0TO XENOTY HOVO oY LTIAQEYOLY Ol ME-
tofAntéc pe ovopx RootObject.ManagementServer.URL xat RootObject. Management-
Server.ConnectionRequestURL, omwg avapepbnue nat o névw.

Av 8ev vmapyouvy avteg ot petaBAntéc o yonotne o meenet v nabopioet avtd Tor yor-
QUUTNELOTING e TNV eNe€eYUolo TV XATIAANAWY GLVXETNOEWY TOL aEYEiov custom.h. E-

Tiong, ot petaBAntéc awtég mavtote Oa eivar stand-alone xo O Eyouvy éva npoxabopropévo

ovopa puetaBAnTnG.

Output directony
Browse...
Version
Select version:
Device Id
Manufacturer: \Serafeim | oun 1123456 |
Product class: |Pru:uduu:t class | Serial humber: |1 23123234234 |

Management server URL: |http:II1 27.0.0.1:80 |

Connection regquest URL: |http:II1 270012488 CONN_STR |

Write device Cancel

Ewova 19: Anprovgyia cvoxevng
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4.2 H vlomoinor tov DeviceCreator

Avagopind pe v vlomoinoy oe Java Tov TEOYEAUUXTOG: XEVOLLOTOtElTaL 1] TaéN
DeviceCreator nov »Anpovopet and ™) JFrame yta 10 #0piwg TOOYQX UM, KL TEQLEYEL EVaL
avuxeipevo g taéng MainTreePanel mov sAnpovopet and ™ JPanel, nov mapovaotdlet to
OEVTOO TWY AVTIMELUEVWY %ol UETABANTWY XATAOTAGNG. 2TV aQYY], OTAV YIVETAL 1] EMAOYN
TV TEapeTEwv 1oL Ha vAoTotoLyTaL, yenotpuonoteitat 1 &€y SelectionDialog mouv ¥ineo-
vopel ano ™y JDialog xat meptéyet éva avineipevo g 1aéng SelectionTreePanel mov uin-
oovopet and ™) JPanel.

Ynapyovv eniong xot ot taéetg SpecialPropertiEsDialog xat WriteDialog mov uAno-
vopoLy amo ) JDialog nat, 1 pev mowtn apoed 10 napdbuo pe Tig eMTAEOY ETAOYES Lo
n&bBe petaAntn uatdotaong, eve 1 SedTeE apopd Tou mapabvpo mov eppaviletar OTAV O
yonotng Beinoel va dnuiovpynoet tov Tyaio xwdwa ¢ ovoxevyg. Lo avty ™V epyaoin
yonotponoteitar not 1 t6€r DeviceWriter, 1 onolo ovolaotind yodyet Tov Tryaio uwdtno
TG OLO%ELYG obPPLY te Tig emhoyes Tov WriteDialog. H DeviceWriter e€etalet g emtho-
YEC ToL éyouy yiver xalmg o v lepaEylo TwY avTeEtnEvwy / HETABANTOY xoTdoTOONG KoL
dnutoveyet nuxtdAAnio o ayelo «custom.h» xat «custom.cpp» OV elval ®xL TO SLVAIIUO
UEQOG TOL TEOYEAPUATOG.

Téhog, ot taéetg DeviceObject xat StateVariable eivat ot idteg mov yenotpomotnOnuoy
oto DeviceDescriptor yt v avanoQaotac? Twv TeQapéTowy T1¢ CUOKELTC OTO OEVIQO

1oL TNV ETUAOYY] TWV LOLOTYTWY TOLG.
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5 To npoyoappa Simple ACS

To Simple ACS eivar éva mpdypappa oe Java 1o onolo Aettovpyel wg TR-69 ACS.
Mmoget va ouvdebet pe xanoto ovpuPato client, v AdBet T OVOUXTA TWY TAQAUETOWY

TOL L Vo TLG SLaryettoTel, aAXLOVTaG 1l ETLOTEEPOVTAC TLC TLULES TOUG.

5.1 H yonor tov SimpleACS

Orav 10 npoypappa Eentvnoet epypaviletar to nmapdbveo g Ewova 20 xat o server
oxoLEL Yo GLVOETELG O UATAAANAY OLEa. 210 0ELoTeEd péEOg Tou Tapabdpov Ou eppavilo-
VIl T OVOUXTH TwV TaQapétowy touv client, oto 8eél pépog touv mapabvpov Ta
XML/SOAP pnvdpota mov aviahhdooovior petaéd server xau client, oto névw pépog tou
nopafidpov Bo pmopet va emdeyel éva 1oy vrapyov Connection string ytx cUvOeoy| pe nd-
noto client 7 va etoaybet udmoto véo, ev 010 %dtw O eppavilovial ot TANEOYOELES Lo TOV

client mov eivar cuvdedepevog uabe popa.

£ Simple ACS v0.4 H=1E3

Connection string: “ “'H Connect || Disconnect ‘

Mot connected

Ewtova 20: Agy ey 000vy tov SimpleACS

Ortav ouvdelet nanotog nerdtng, apob o server Aafet 1o Inform pnvopa xow amovti)-
oet pe 1o InformResponse, Ou oteidet apéows 1o GetParameterNames, étot wote va A& Pet

O OVOPATO TWY THEAUETEWY ToL client, xat Do Tar eppavicel 0TO aELOTERO UEQROS TOL TTALEYL-

69



Bopov. H Ewdva 21 napovotalet ) nopey touv meoypsppatog otay xamotog client cuvde-
Bel.

O ypnom|g proget va eéetdoet T UNYLLATE TOL AVTIANEY TN UaY antd TO Sl Topdbu-
00 7 va det ¢ TaEapéTEoug Tou client and 1o aptoteEd napabveo. Daivetat T0 OVOUA TOLS
noL TO oy Elvat 7] O)L EYYORPLUEG. XYUELWVETAL OTL AVTEG EIVAL XAl Ol LOVABIUES TANQOYOPIES
ot omolieg umopel va otaxhovv pe to GetParameterNamesResponse pnvopa. Erniong, to
connection string avtovL Tov client Tov aivetat YrEWLAEIOUEVO GTO TAVEW PEQOG TOL M-
Bdpov amobnuedetar oty Mota pe To connection strings Tov server xal €16t aQYOTEQX O
server pnogel vor ovvdebel pe tov idto client emAéyoviag 0 xatdAAnio connection string
not matwvTag connect. Tote, Oo yivel pua obvdeon nat” amaitnon Tov server.

Ovotxotind, Oa mpénet o xdbe meddtyng voo oLVOEETAL Piar POEG E TOV SEIVer WOTe Vo
TOL OTEIAEL TO connection String TOv, AL GTY] GLVEYELX VO AVUUEVEL ATO TOV SErver Vo TOU

nmoet v ouvdeboby. 'Evag povo mehatng unopet xdbe popd v eivat ouvdedepévoq.

2 Simple ACS v0.4

InternetGatewayDevice.L ANDeviceNumberOfEntries(RO) hjectx_MNTUA_GR_MotRequired x_NTUA_GR_MotCo =
InternetGatewayDevice WiANDeviceNumberOfEntries(RO) “|nditional=ame=
InternetGatewayDevice.Devicelnfo.Manufactorer (RO) R [l ElEs
InternetGatewayDevice.Devicelnfo.Manufactorer OUI{RO) :g:'aar;arrr”]neetger::]r}fDDSE;trruucctt:
InternetGatewawaTce.DevTcelnfu.Ml:ldel!ﬁla_me[RO) =hame=InternetGatewayDevice ¥_NTUA_GR_TestD
InternetGatewayDevice.Devicelnfo.Description(RO) hjecty_NTUA_GR_NotRequired 3_MNTUA_GR_Cand
InternetGatewayDevice.Devicelnfo.ProductClass(RO) “|okjx_MTUA_GR_cond=iMames=
InternetGatewayDevice.Layer JForwarding.DefaultConnectionService{\WR) §§ =Writahle=false=itritable=
InternetGatewayDevice.Layer JForwarding.ForwardiumberOfEntries(RO) =P arameterinfoStruct=
InternetGatewayDevice.L ayer 3Forwarding. Forwarding.Enable(tR) :|=FarameterinfoStruct=
InternetGatewayDevice.Layer3Forwarding.Forwarding. Status(AWR) :J I;T_ T;ij = ; nmtnz r}n etGatewayDevice ManagementServer.
InternetGatewayDevice.Layer 3Forwarding.Forwarding. Type 3
InternetGatew%wice.Lxr3Forwardinz.Forwardinz.FzrwmetricMR} AU RN

“l=fParameterinfoStruct=
InternetGatewayDevice.Layer JForwarding.Forwarding.MTUMR) §§ <ParameterinfoStructs
InternetGatewayDevice.X_NTUA_GR_TestObject.X_NTUA_GR_Variable(RO) “leMarmesIntemetGatewayDevice ManagementServer.
InternetGatewayDevice.X_NTUA_GR_TestObject.X_NTUA_GR_WritableWariable(WR) §§ ConnectionRequestURL=/MNames=
InternetGatewayDevice.X_NTUA_GR_TestObject.X_NTUA_GR_NotRequired.X_NTUA_GR_( : |=Wiritable=false<iiritable=
InternetGatewayDevice.¥_NTUA_GR_TestObject.¥_NTUA_GR_NotRequired.¥_NTUA_GR_ - |*/FarameterinfoStruct=
InternetGatewayDevice.X_NTUA_GR_TestObject.X_NTUA_GR_NotRequired.X_NTUA_GR_( -|*/FarameterList=
InternetGatewayDevice.ManagementServer.URL(WR) S=iewmpiGetParametertlamesResponses

“|eisoap:Body=
InternetGatewayDevice. M Server.ConnectionRequestURL{RO)} - =ISDaE'En\f;IDpE=

Connectiunstring:| | || Connect || Disconnect

4]

1 I | Dk

Manufacturer: Serafeim, OUL: 123456, ProductClass: Product class 1, Serialdumber: 123123234234

Ewova 21: Epgdvior) TaQapetony cuoxsuig

Emkéyovtag pa | meptocdtepeg and Ti¢ napapétooug Tou aptoteol mapaldpou, rat
ToTevTag 0 0eél TANMTEO Touv Tovintod Do eppaviotoLy ot emhoyég «Set values» xot «Get
valuesy. H mowt Sovhedel povo pe eyyoddrues moupapuetpoug, nat eppavilet eva napabvpo
OTwg auTO Tov Yaivetal oty BEwova 22. TN xabe emieypévn mopduetpo o yonome Ha

TEETEL Vo SWOEL TNV TLY] oTnv onola Oélet 7] mapdpuetpog oty vor tebet.
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< Set state variables values z

SetParameterValues

Hame: InternetGatewayDevice LaveraFarwarding Forwarding Enable
Value: | |
Hame: InternetGatewayDevice Layver3Farwarding. Forwarding. Status
Value: | |
Hame: InternetGatewayDevice Layver3Forwarding Forwarding Type

Value: | |

| OK H Cancel |

Ewova 22: O006vy dnprovying unvdpatog avibeong

[Nxpopolwe, Otav emheyet  «Get values» Oa eppaviotet 1o napdbvpo Onwe avtd TNy

Ewova 23 mov O eppavilet 1o Ovopa uot v LY Twv ETASYUEVWY LeTaBANTOV.

S Get state variables values 5

GetParametervaluesResponse
Hame:; InternetGatewayDevice Layver3Farwarding. Formarding Enahble
Value: ]
Hame: InternetGatewayDevice ManagementServer URL
Value: hitp:i127.0.0.1:80
Hame:; InternetGatewayDevice ManagementServer.ConnectionRequ
Value: httpefi127.0.0.1:24582
OK

Ewova 23: O00v] eppdviong pyvOPoTog ETGTQOPNG

Xnpetovetal edw 0Tt xabe Yo UOVO Evar VLUK OTEAAETAL AVEERQTNTA ATO TOV O-
0buo Twv TapapETowy ov eyouv emdeyel. OAeg ot emheyuéveg mapapetool xabopilovot
and 7o SLo UvLpX.

Ortav topa 10 Simple ACS hafBet namorx andvtnon SOAP Fault (0tav m.y. pio oe o
uetaBAnty Sobet Ty mov Sev avixel 6ToV 6wWOTO TOTO), TO PNvvpe Axboug Ba eppavioet
oty 006vn. I v un ypelaotel av yivel parse 10 pnvuux, exet yonotponowdel evag peta-
oynpattopnog XSL, o omotog eppavilet Tig TANEoYoEieg Tov pnvvuxtog coe popyy, HTML.
O nwdag tou petaoynpatiopod XSL gaivetar oto napdptpa 8.5. O petaoyNpattonog
awtog etvat ovpPBatog xot pe amid SOAP Fault responses xot pe SetParameter fault re-
sponses mov eMOTEEPOVTAL OTAXV GLUBEL oYdApa natd Ty ¥xANon ¢ SetParameterValues
nat SVouy TLo avaALTINEG TAYQOYOQIES.

v BEwmova 24 gaivetar 1o ppvopo mov eppaviler o SimpleACS otay AdBet éva
SetParameter Fault response. Otav Anygbet éva amhd Fault response t01e O eppaviotet to
i6to Topdlvpo, Exovtag HOVO OpWS TIC DO TEMTEG YOXUMUES, APOL Ol LTOAOLTIES AVALPEQO-

viat oe nabe pio and tig petaBAnteg tov SetParameterValues pnvdpatog mou elyay coipo.
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2 Fault response

CWIAP faudt:

Client error 2003: Inwalid argurnents.
In InternetGatewayDevice Layer3F orwarding Forwarding. Enable error #006: Invalid parameter type.

In InternetGatewayDevice Layer 3F orwrarding Forwarding Status error 8007: Invalid parameter walue.

Back

Ewova 24: Epgpdvion AdOovg
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5.2 H vlomoiney tov SimpleACS

21 ovvéyetx Oo onpetwbody ndmota onpavTing atoryeia yla TV LAOTOLYGY] TOL TEO-
yodupotoc. H udoto 1a€n eivar v Simple ACS, »inpovopet and 1o JFrame now meptéyet o-
VTrelpueve Totov dAwy aéewv mov xhreovouoLy xut ot teetg and to JPanel: v Connec-
tionPanel yto o yopoutnetotnd tov nerdty otov onoto 0éket o ACS va cuvdelet, ) Vari-
ablePanel nov neptéyet tiq petafAntég xatoTaeg TOL TEAXTY] ot Loy Alotag (JList) nou
v MessagePanel mov eppavilet ta unvdpata mov aviaAA&ooovTaL.

Ynapyouvv anopa ot taéerg GetDialog xat SetDialog mouv éyouvv va xavouy pe tar amo-
teléopata Tou unvopatog GetParameterValues xot 1) Snpovpyia tov pmvdpatog Set-
ParameterValues xafwg nat v HtmlViwer mov vndpyet ot otov DeviceDescriptor xaut
yonotponoteitat yo va petaoynpatiost oe HTML to uvvopo opalpotoc.

Extog amo awtég Tig ThEelg yor Tor yooupind, DIXOYOLY XOUETES TAEELS TTOL XPOEOLY XAl
™V emxownvia péow tov HTTP mpwtondiov. Ot teyvinég mov yonotponomndnuay edw,
TXEOTL TO TEOYQUUMUA Eivat O Java elval TaEOUOLEG e exelveg Tov yENotpoToOnuay o
TO TEOYQAUUUX TOL TEA& TN Tov YedyTnxe oe C. Ot kel TOL YONOLLOTOLOOVTAL Yo TNV ETL-
nowvwvia etvar 1 HttpServer, n HttpInputStream, n HttpOutputStream xat 1 Sending-
Thread.

I ) dnproveyio xat parsing twv unvwpatwy SOAP, yonotponombnxe 1 aparpett-
nn 1aén SoapMessage, and v onoix xAnpovopovoay ot taéelg InformMessage, Inform-
ResponseMessage, GetParameterNamesMessage, GetParameterValuesMessage, Set-
ParameterValuesMessage, GetParameterNamesResponseMessage, GetParameterValues-
ResponseMessage, SetParameterValuesResponseMessage mov maplotavay to avtioToryo
unvopoatoe SOAP.

Tehog, vmapyowvy Taéelc mov avaTAELETOLY TG dLapopes doues Tov TR-69, omwg 7

DeviceStruct, n DateTime, n ParameterValueStruct.
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7 Xuviopoygopieg

ACS: Auto Configuration Server

ASP: Application Service Provider
CPE: Customer Premises Equipment
CWMP: CPE WAN Management Protocol
DOM: Document Object Model
HTTP: Hypertext Transfer Protocol
IGD: Internet Gateway Device

IP: Internet Protocol

NAP: Network Access Provider

NSP: Network Service Provider
SOAP: Simple Object Access Protocol
SSL: Secure Sockets Layer

TCP: Transmission Control Protocol
TLS: Transport Layer Security

WAN: Wide Area Network

XML: eXtensible Markup Language
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8 Ilapaotnpota

8.1 To makefile yio v éx6ooy, windows

OBJS=soapcrt.o soaparse.o helpers.o que.o low.o cus
HDRS=low.h que.h soapcrt.h soaparse.h helpers.h cus
CC=g++-D_CWMP_WIN

all: client

client: $(OBJS) client.o
g++ -D_CWMP_WIN -Wall $(OBJS) client.o -o client -
lwsock32

client.o: client.cpp $(HDRS)
$(CC) -c client.cpp

soaparse.o: soaparse.cpp soaparse.h
$(CC) -c soaparse.cpp

soapcrt.o: soapcrt.cpp soapcrt.h
$(CC) -c soapcrt.cpp

low.o: low.cpp low.h
$(CC) -c low.cpp

que.o: que.cpp que.h
$(CC) -c que.cpp

helpers.o: helpers.cpp helpers.h
$(CC) -c helpers.cpp

typechk.o: typechk.cpp typechk.h
$(CC) -c typechk.cpp

custom.o: custom.cpp custom.h
$(CC) -c custom.cpp

.PHONY: clean
clean:

del *.0

del client.exe

tom.o typechk.o
tom.h typechk.h

L. -lixml -
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8.2 To XML Schema twv negrypapwyv tov DeviceDescriptor

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSche ma'">
<xs:.element name="allowedValue" type="xs:string"/>
<xs:element name="minValue" type="xs:string"/>
<xs:element name="maxValue" type="xs:string"/>
<xs:element name="description" type="xs:string"/>
<xs:attribute name="name" type="xs:string"/>
<xs:attribute name="type" type="xs:string"/>
<xs:attribute name="writable" type="xs:boolean"/>
<xs:attribute name="multiple" type="xs:boolean"/>
<xs:attribute name="required" type="xs:boolean"/>
<xs:attribute name="conditional" type="xs:boolean" />
<xs:attribute name="readable" type="xs:boolean"/>
<xs:element name="allowedValues">
<xs:.complexType>
<xs:.sequence>
<xs:element ref="allowedValue" maxOccurs="unbou nded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="allowedValueRange">
<xs:complexType>
<xs:.sequence>
<xs:element ref="minValue" minOccurs="0"/>
<xs:element ref="maxValue" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="stateVariable">
<xs:.complexType>
<xs:.sequence>
<xs:element ref="description"/>
<xs:element ref="allowedValues" minOccurs="0"/>
<xs:element ref="allowedValueRange" minOccurs=" 0"/>
</xs:sequence>
<xs:attribute ref="name"/>
<xs:attribute ref="type"/>
<xs:attribute ref="writable" default="true"/>
<xs:attribute ref="required" default="true"/>
<xs:attribute ref="conditional" default="false"/ >
<xs:attribute ref="readable" default="true"/>
</xs:complexType>
</xs:element>
<xs:.element name="object">
<xs:.complexType>
<xs:.sequence>
<xs:element ref="description"/>
<xs:element ref="stateVariable" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element ref="object" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute ref="name"/>
<xs:attribute ref="multiple" default="false"/>
<xs:attribute ref="writable" default="true"/>

77



<xs:attribute ref="required" default="true"/>
<xs:attribute ref="conditional" default="false"/
</xs:complexType>
</xs:element>
<xs:element name="device">
<xs.complexType>
<xs:.sequence>
<xs:element ref="object"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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8.3 Metaoynpoatiopog XML negryoueng svoxsung o HTML

<?xml version="1.0"?>
<xsl:stylesheet version="1.0"
xmlins:xsl="http://www.w3.0rg/1999/XSL/Transform">

<xsl:output method="html" />

<xsl:template match="/">
<html>
<head><title>TR-69</title></head>
<body>
<xsl:apply-templates select="Device" />
</body>
</html>
</xsl:template>

<xsl:template match="Device">
<table border ='1'>
<tr>
<th>Name</th>
<th>Type</th>
<th>Writable</th>
<th>Readable</th>
<th>Required</th>
<th>Conditional</th>
<th>Allowed values</th>
<th>Description</th>
</tr>
<xsl:apply-templates select="object" />
</table>
</xsl:template>

<xsl:template match="object">
<xsl:variable name="objname">
<xsl:call-template name="get-full-name">
</xsl:call-template>
</xsl:variable>
<tr>
<td><em><xsl:value-of select ="$objname" /></em><
<td><xsl:text>object</xsl:text></td>
<td>
<xsl:choose>
<xsl:when test="@writable="true"">
<xsl:text>yes</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>yes</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:text>-</xsl:text>
</td>
<td>
<xsl:choose>
<xsl:when test="@required="false"'>
<xsl:text>no</xsl:text>

ftd>
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</xsl:when>
<xsl:otherwise>
<xsl:text>yes</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:choose>
<xsl:when test="@conditional="true"">
<xsl:text>yes</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>no</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:text>-</xsl:text>
</td>
<td>
<xsl:value-of select = "description" />
</td>

</tr>

<xsl:apply-templates select="stateVariable" />

<xsl:apply-templates select="object" />
</xsl:template>

<xsl:template match="stateVariable">
<tr>
<td><xsl:value-of select ="@name" /></td>
<td>
<xsl:value-of select ="@type" />
<xsl:if test="allowedValueRange" >
<xsl:text>[</xsl:text>
<xsl:if test="allowedValueRange/minValue" >
<xsl:value-of select="allowedValueRange/minVal
</xsl:if>
<xsl:text>:</xsl:text>
<xsl:if test="allowedValueRange/maxValue" >
<xsl:value-of select="allowedValueRange/maxVal
</xsl:if>
<xsl:text>]</xsl:text>
</xsl:if>

</td>
<td>
<xsl:choose>
<xsl:when test="@writable='false"'>
<xsl:text>no</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>yes</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:choose>
<xsl:when test="@readable='false"">
<xsl:text>no</xsl:text>
</xsl:when>

ue" />

ue" />
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<xsl:otherwise>
<xsl:text>yes</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:choose>
<xsl:when test="@required="false">
<xsl:text>no</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>yes</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:choose>
<xsl:when test="@conditional="true"">
<xsl:text>yes</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>no</xsl:text>
</xsl:otherwise>
</xsl:choose>
</td>
<td>
<xsl:if test="allowedValues">
<xsl:for-each select="allowedValues/allowedValu
<xsl:value-of select="." />
<br />
</xsl:for-each>
</xsl:if>
</td>
<td>
<xsl:value-of select = "description" />
</td>

</tr>
</xsl:template>

<xsl:template name="get-full-name">
<xsl:for-each select="ancestor-or-self::*">
<xsl:if test="name(.)="object™ >
<xsl:value-of select="concat(@name,".")" />
<xsl:if test="@multiple="true"">
<xsl:itext>{i}.</xsl:text>
</xsl:if>
</xsl.if>
</xsl:for-each>
</xsl:template>

</xsl:stylesheet>

e">
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8.4 To XML Schema yix T agyeia Tov DeviceCreator

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSche ma'">

<xs:element name="allowedValue" type="xs:string"/>
<xs:element name="minValue" type="xs:string"/>
<xs:element name="maxValue" type="xs:string"/>
<xs:element name="description" type="xs:string"/>

<xs:attribute name="Manufacturer" type="xs:string" />
<xs:attribute name="0OUI" type="xs:string"/>

<xs:attribute name="ProductClass" type="xs:string" />
<xs:attribute name="SerialNumber" type="xs:string" />

<xs:attribute name="name" type="xs:string"/>
<xs:attribute name="type" type="xs:string"/>
<xs:attribute name="writable" type="xs:boolean"/>
<xs:attribute name="readable" type="xs:boolean"/>

<xs:attribute name="getFunction” type="xs:string"/ >
<xs:attribute name="setFunction" type="xs:string"/ >
<xs:attribute name="standAlone" type="xs:boolean"/ >

<xs:attribute name="varName" type="xs:string"/>

<xs:attribute name="varValue" type="xs:string"/>

<xs:attribute name="theirAddress" type="xs:boolean ">
<xs:attribute name="ourAddress" type="xs:boolean"/ >

<xs:element name="allowedValues">
<xs:.complexType>
<xs:.sequence>
<xs:element ref="allowedValue" maxOccurs="unbou nded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="allowedValueRange">
<xs:complexType>
<xs:.sequence>
<xs:element ref="minValue" minOccurs="0"/>
<xs:element ref="maxValue" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="stateVariable">
<xs:.complexType>
<xs:.sequence>
<xs:element ref="allowedValues" minOccurs="0"/>
<xs:element ref="allowedValueRange" minOccurs=" 0"/>
</xs:sequence>
<xs:attribute ref="name"/>
<xs:attribute ref="type"/>
<xs:attribute ref="writable" default="true"/>
<xs:attribute ref="readable" default="true"/>
<xs:attribute ref="standAlone" default="false"/>
<xs:attribute ref="varName" default=""/>
<xs:attribute ref="varValue" default=""/>
<xs:attribute ref="theirAddress" default="false" />
<xs:attribute ref="ourAddress" default="false"/>
<xs:attribute ref="setFunction" default=""/>
<xs:attribute ref="getFunction" default=""/>



</xs:complexType>
</xs:element>
<xs:element name="object">
<xs:complexType>
<xs:.sequence>
<xs:element ref="stateVariable" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element ref="object" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute ref="name"/>
</xs:complexType>
</xs:element>
<xs:element name="device">
<xs:complexType>
<xs:sequence>
<xs:.element ref="object"/>
</xs:sequence>
<xs:attribute ref="Manufacturer" default=""/>
<xs:attribute ref="OUI" default=""/>
<xs:attribute ref="ProductClass" default=""/>
<xs:attribute ref="SerialNumber" default=""/>
</xs:complexType>
</xs:element>
</xs:schema>

83



8.5 Metatponn andé SOAP Fault ces HTML

<?xml version="1.0"?>

<xsl:stylesheet version="1.0"
xmlins:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmins:soap="http://schemas.xmlsoap.org/soap/envelop
soap:encodingStyle="http://schemas.xmlsoap.org/soap
xmins:cwmp="urn:dslforum-org:cwmp-1-0">

<xsl:output method="html"/>
<xsl:strip-space elements="*"/>

<xsl:template match="/">

<html>
<body>

<xsl:apply-templates
select="soap:Envelope/soap:Body/soap:Fault" />

</body>

</html>

</xsl:template>

<xsl:template match="soap:Fault">
<font size="+1"> <em>
<xsl:value-of select = "faultstring" />
<xsl:itext>: </xsl:text><br />
</em>

</font>

<xsl:value-of select = "faultcode" />

<xsl:text> error </xsl:text>

<xsl:apply-templates select="detail/cwmp:Fault" />

</xsl:template>

<xsl:template match="cwmp:Fault" >
<xsl:value-of select = "FaultCode" />
<xsl:itext>: </xsl:text>
<xsl:value-of select = "FaultString" />
<xsl:text>.</xsl:text><br />
<xsl:apply-templates select="SetParameterValuesFau
</xsl:template>

<xsl:template match="SetParameterValuesFault">
<xsl:itext>In </xsl:text>

<xsl:value-of select="ParameterName" />

<xsl:text> error </xsl:text>

<xsl:value-of select="FaultCode" />
<xsl:itext>: </xsl:text>
<xsl:value-of select="FaultString" />
<xsl:text>.</xsl:text><br />

</xsl:template>

</xsl:stylesheet>

e/II
/encoding/"

It" />
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8.6 O TNyoiog xMEHAUG YL YLt KTTAY] CLGHELY]

H ovoreun avty éyet 1o ovopa Cale no éyet éva aviineipevo wg madt Tov ptlinod a-
vitetpévou pe ovopor Add xabmg non 1o avtireipevo ManagementServer mov mepLéyet Tig
1O yvwoteg petaPintége nataotaong URL xar ConnectionRequestURL mov apopodv ™
dtevBuvorn tov ACS xar 10 connection string tov medaty avtiotorye. To avuxeipevo Add
TOEX EYEL TOELG UeTABANTEC nATAOTAOYG WG Totdtd, Tnv numl, v num2 xot ™)V result. O-
Aeg elvar anépatot, eve 7 result eivar read-only. Méow tov DeviceCreator, ot numl xa
num2 opilovtar wg stand alone ot toug Sivovtar avtiotorya ovopata C petafintomy pe
ooy 1 to 0. H cvoreun o, omwg paivetar wg twpa Ou mpocbhétet tig ipég 1wy numl
not num2 not o emoteépel 10 amotédecpa oto result. Agod dnutovpynbet 1 cvoxevy, o
TEOYQXUPIATIOTYG xpuel va Tpocbéoel ™) youuu «value = numl + num2;» oy *ATUAAY-
A1 6éo tov «custom.cppy. To TEOYEappa TAEOV elvat €TOLPO, Ot TLRéS Twv numl xat num?2
umopoby va tefody pe pnvopata SetParameterValues eve 1o anotéheopo entotpépetot

yonotponotwviag éva unvopa GetParameterValues pe napapetoo 1) petaBAnt) result.

8.6.1 calc.dd

<?xml version="1.0" encoding="UTF-8"?>
<device>
<object name="Calc">
<description />
<object name="ManagementServer'>
<description />
<stateVariable name="URL" type="string(256)">
<description />
</stateVariable>
<stateVariable name="ConnectionRequestURL" ty pe="string(256)"
writable="false">
<description />
</stateVariable>
</object>
<object name="Add">
<description />
<stateVariable name="num1" type="int">
<description />
</stateVariable>
<stateVariable name="numz2" type="int">
<description />
</stateVariable>
<stateVariable name="result" type="int" writa ble="false">
<description />
</stateVariable>
</object>
</object>
</device>

8.6.2 calc.dc

<?xml version="1.0" encoding="UTF-8"?>
<device Manufacturer="Serafeim" OUI="123456" Produc tClass="Calculator"
SerialNumber="1212121">
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<object name="Calc">
<object name="ManagementServer'>
<stateVariable name="URL" type="string(256)"
varName="__ ACSconnectionURL" varValue="http://127.0
theirAddress="true" setFunction="fun1" getFunction=
<stateVariable name="ConnectionRequestURL" ty
writable="false" standAlone="true" varName="__CPEco
varValue="http://127.0.0.1:24582/CALC_CONN" ourAddr
getFunction="fun2" />
</object>
<object name="Add">
<stateVariable name="num1" type="int" standAl
varValue="0" setFunction="funl1" getFunction="fun2"
<stateVariable name="numz2" type="int" standAl
varValue="0" setFunction="fun1" getFunction="fun2"
<stateVariable name="result" type="int" writa
getFunction="fun2" />
</object>
</object>
</device>

8.6.3 client.h

#ifndef CLIENT_H
#define _CLIENT_H

#include "ixml.h"

I* * * * * STAgERES *kkkkkkkkkkkkkk

* Parakatw dhlwnontai oi sta9eres pou xreiazontai

/** Eidh mhnumatwn **/

#define INFORM 10

#define INFORMRESPONSE 15

#define GETPARAMETERVALUES 20

#define GETPARAMETERVALUESRESPONSE 25
#define SETPARAMETERVALUES 30

#define SETPARAMETERVALUESRESPONSE 35
#define GETPARAMETERNAMES 40

#define GETPARAMETERNAMESRESPONSE 45

#define NOTIMPLEMENTEDMESSAGE 50

/** Eidh la9wn **/

#define METHOD_NOT_SUPPORTED 9000

#define REQUEST_DENIED 9001

#define INTERNAL_ERROR 9002

#define INVALID_ARGUMENTS 9003

#define RESOURCES_EXCEEDED 9004

#define INVALID_PARAMETER_NAME 9005
#define INVALID_PARAMETER_TYPE 9006

#define INVALID_PARAMETER_VALUE 9007
#define ATTEMPT_TO_SET_NON_WRITABLE 9008

/ * * * * * DOM ES K*kkkkkkkkkkkkkkkhkk

* Edw orizontai oi domes pou prokeitai na xrhsimop

typedef struct _DeviceldStruct {
char *manufactorer;
char *OUI;
char *productClass;
char *serialNumber;
} DeviceldStruct;

standAlone="true"
.0.1:80"

"fun2" />
pe="string(256)"
nnectionString"
ess="true"

one="true" varName="num1"
/>

one="true" varName="num?2"
/>

ble="false"

*kkkkkkkk
*

*kkkkkkkk /

*kkkkkkkk

oih9oun *
*********/
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typedef struct _EventStruct {
char *eventCode;
} EventStruct;

typedef struct _EventList {
EventStruct *events;
unsigned int size;

} EventList;

typedef struct _DateTime {
unsigned int year;
unsigned int month;
unsigned int day;
unsigned int hour;
unsigned int min;
unsigned int sec;

} DateTime;

typedef struct _ParameterValueStruct {
char *name;
char *value;

} ParameterValueStruct;

typedef struct _ParameterValueList {
ParameterValueStruct *parameters;
unsigned int size;

} ParameterValueList;

typedef struct _StringList {
char **strings;
unsigned int size;

} StringList;

typedef struct _SoapHeader {
char *id;
short holdRequests;
short noMoreRequests;

} SoapHeader;

typedef struct _SoapMessage {
SoapHeader *header;
unsigned short type;
IXML_Node *message;

} SoapMessage;

typedef struct _StateVariable {
char *name;
void (*getfun)(ParameterValueList *);
void (*setfun)(ParameterValueList *);
short int writable;

} StateVariable;

StateVariable *getStateVariable(char *);
char *respondTo(char *req);

int handleSetParameterValues(ParameterValueList *pa
int handleGetParameterValues(ParameterValueList *pa

IXML_Document *createCPEInform(void);

#endif //_CLIENT_H

rameterList);
rameterList);
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8.6.4 client.cpp

[* Papastefanos Serafeim */
/* To programma tou pelath */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "ixml.h"
#include "client.h"
#include "soaparse.h"
#include "soapcrt.h"
#include "low.h"
#include "que.h"
#include "helpers.h"
#include "typechk.h"
#include "custom.h"

int handleConnection(SOCKET sock);

int main(void) {
int listenport ;

#ifdef _CWMP_WIN
initWinsock();
#endif

listenport = getListeningPort();

[** Connecting for the first time to the ACS */
char addr[256];
int port;
getConnectionAddress(addr, &port);
printf("Connecting to %s, port %d", addr, port);
SOCKET sd = makeConnection(addr, port);
if(sd > 0) {
handleConnection(sd);
} else { // La90s
fprintf(stderr,"Cannot connect to %s:%d.", addr,

/* Now we start listening for connection-demand fr
SOCKET Isd=createListeningSocket(listenport);
if(Isd == 0) {

printf("Cannot listen on %d", listenport);

exit(0);

}
while(1) {

printf("\nWaiting for a connection from the ACS\n

SOCKET sd = acceptConnection(lsd);
if(sd == 0) { // La90s
continue ;

if(checkConnectionString(getConnectionString(), s
printf("Did not receive the correct connection s

shutdown(sd,?2);
#ifdef _CWMP_WIN
closesocket(sd);
telse

close(sd);

#endif

continue;

} else {
printf("Received the correct string, connecting
shutdown(sd,2);
#ifdef _CWMP_WIN
closesocket(sd);
#else

port);

om the ACS */

d)==0){
tring.");

to the acs. \n");
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close(sd);
#endif

char addr[256];

int port;

getConnectionAddress(addr, &port);
printf("Connecting to %s, port %d", addr, port);

SOCKET sd = makeConnection(addr, port);
if(sd > 0) {
handleConnection(sd);
} else { // La90s
fprintf(stderr,"Cannot connect to %s:%d.", addr

}

return O;

}

[* Epistrefei ena xml document me to inform request
* client mas ston ACS server. */
IXML_Document *createCPEInform(void) {
/I Arxika dhmiourgeitai to deviceld
DeviceldStruct *deviceld = getDeviceld();
if(deviceld == NULL) {
return NULL,;
printf("Error while trying to get the device id."

/I Sth sunexeia o xronos
DateTime *currentTime = getCurrentTime();
if(currentTime == NULL) {

return NULL;

printf("Error while trying to get current time.")

/I To MaxEnvelopes kai to RetryCount
int maxEnvelope=10; // Mporei na einai kai perisso
int retryCount=0;

/I H lista me tis parametrous pou prepei na stallo
ParameterValueList *parameterList = getinformParam

/I H lista me ta events pou odhghsan sto connectio
EventList *event=newEventList(1);
event->events[0].eventCode = strdup("6 CONNECTION

/I Telos, dhmiourgeitai ena mhnuma inform xwris he

/I pou oristhkan prohgoumenws

IXML_Document *inform = createlnform(NULL, *device
*currentTime, retryCount, parameterList);

free(currentTime);

free(deviceld);

freeParameterValueList(parameterList);

freeEventList(event);

return inform;

}

/* H sunarthsh auth xeirizetai th sundesh me kapoio
* parametro dexetai ena socket sto opoio uparxei m
* me ton server. */
int handleConnection(SOCKET sd) {
unsigned int i=0;
int r=0;
unsigned int servermaxenvs=0; // O ari9mos twn fak
int endTransaction=0; // 9a ginei 1 otan prepei na

, port);

pou 9a steilei 0

tero

un sto inform
eterList();

n

REQUEST");

ader kai me ta stoixeia

Id, event, maxEnvelope,

n ACS server. Ws

ia energh sundesh

elwn tou server
Ihjei h dosolhyia
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Queue *pendingRequests = createQueue(); // Mia our a me ta requests
SoapMessage *msgl = NULL ;
if(pendingRequests == NULL) {

perror("malloc cannot create the pending requests queue");
exit(0);

/* Kat' arxhn 9a prepei na stalei to inform reques t. To mono

* shmantiko stoixeio pou fainetai na exei twra to inform einai to

* maxenvelopes pou ka9orizei ton ari9mo twn mhnum atwn pou mporei

* na dextei o client. */

IXML_Document *docl = createCPEInform();

StringList *m = newStringList(1);

m->strings[0] = (char *)ixmIPrintNode( (IXML_Node* ) docl);
sendRawMessage(sd, m);

/I Twra lamvanontai ta mhnumata apo ton server.
StringList *messages = getMessages(sd);
if(messages->size == 0) {

goto informresponseerror;
}

/I Prepei to prwto mhnuma na einai ena InformRespo nse
msgl = parseStart(messages->strings[0]);
if( msg1l!=NULL && msgl->type==INFORMRESPONSE) {

r = parselnformResponse(msgl->message, &servermax envs);
if(r!=0) {
printf("Error %d while parsing the InformRespons e message.\n", -r);

goto informresponseerror;

printf("O server dexetai to polu %d RPC sto idio mhnuma.\n",

servermaxenvs);
}else {

/I Edw pame an den er9ei swsta to InformResponse mhnuma apo ton server

/I opote kai h sundesh kleinei . Xrhsimopoieitai ena label kai

/I h entolh goto gia aplothta: Anti tou goto 9a m porousan na

/I epanalhg9oun oi 5 grammes pou akolou9oun to la bel.
informresponseerror:

fprintf(stderr, "O Client den elave ena mhnuma In formResponse.\n");

fprintf(stderr, "Kleinei h sundesh.\n");
shutdown(sd,?2);

#ifdef _CWMP_WIN
closesocket(sd);

#else

close(sd);

#endif

return O;
}
/* Sthn oura pendingRequests 9a uparxoun ta reques ts tou server pou den
* exoun akoma ejuphreth9ei. An auth h oura einai adeia se kapoio shmeio
* tote o client 9a stellei ena adeio http post. */
/I Arxika prosti9entai sthn oura ta mhnumata pou | hfohkan arxika, afou
I/l o server, ektos apo to InformResponse mporei na eixe steilei kai alla
/I mhnumata
for(i=1;i<xmessages->size;i++) enque(strdup(message s->stringsi]),

pendingRequests);
freeStringList(messages);

while( endTransaction == 0) {
if(isEmpty(pendingRequests) ) {
printf("H oura einai adeia, etsi stelletai ena a deio mhnuma.\n");
StringList *empty = newStringList(0);
sendRawMessage(sd, empty);
freeStringList(empty);

90



}else {
/' To num 9a isoutai eite me ton ari9mo mhnumatw
/I ejuphreth9ei eite me ton ari9mo twn fakelwn t
// to poio ek twn duo einai megalutero.
unsigned int num=(pendingRequests->size >
servermaxenvs)?servermaxenvs:pendingRequests->size;

/I Sth lista msgs 9a apostaloun ta mhnumata pou
StringList *msgs = newStringList(num);
if(msgs==NULL) {

perror("malloc™);

exit(-1);
}

for(i=0;i<num;i++) {
// To req einai to mhnuma pou exei seira na eju
char *req = deque(pendingRequests);
/l To res einai h apanthsh sto mhnuma auto
char *res = respondTo(req);
if(res == NULL) {
printf("Problem while trying to respond to %s"
printf("The connection will close");
free(req);
freeStringList(msgs);
endTransaction =1 ;
goto out;

}

free(req);

I/l To res prosti9etai sth lista me ta nhmunata
msgs->strings[i] = strdup(res);
free(res);

}

/l Edw pleon stellontai ta mhnumata
sendRawMessage(sd,msgs);
freeStringList(msgs);

}

/I Twra, lamvanontai ta mhnumata pou esteile o se
StringList *messages = getMessages(sd);
if(messages->size == 0) {
if( isEmpty(pendingRequests) ) {
printf("Lavame keno mhnuma kai den uphrxan pend
printf("apo to server, ara to transaction 9a lh
endTransaction = 1,
}else {
printf("Lavame men keno mhnuma, uparxoun omws p
printf("kai etsi de 9a kanoume tipota. \n");

}else {
// An lavame mhnuma tote to pros9etoume sthn our
// pali apo thn arxh to while
for(i=0;i<messages->size;i++) enque(strdup(messa
pendingRequests);

freeStringList(messages);

out: // Edw 9a er9oume otan dhmiourgh9ei kapoio sov
/I o client den mporei na xeiristei, gia paradeigm
/I mhnuma to opoio den einai SOAP. Se mia tetoia p
/I apanthsoume me ena fault response, alla 9a klei
/I profanws o server den einai katallhlos giato T
/I otan h sundesh Ihjei (xwris jump).
shutdown(sd,2);
#ifdef _CWMP_WIN

n pou den exoun
ou server, analoga me

prepei na stalloun

phreth9ei

, req);

pou 9a stalloun

rver

ing requests );
jei\n");

ending requests ");

a kai arxizoume

ges->strings]i]),

aro provlhma to opoio
a an mas er9ei kapoio
eriptwsh de 9a
soume th sundesh, afou
R69. Epishs, edw pame
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closesocket(sd);

telse

close(sd);

#endif
free(pendingRequests);
return O;

int handleSetParameterValues(ParameterValuelList *pa
unsigned int i,j,k=0;

int *errors = (int *)malloc(parameterList->size*si

/I O elegxos autos de xreiazetai, afou exei ginei

/lif(checkSetParameterValues(parameterList, errors
I/l Error

I}

int *grouparray = (int *)malloc(parameterList->siz
for(i=0;i<parameterList->size;i++) grouparrayl[i]=-

for(i=0;i<parameterList->size;i++) {
if(grouparrayli]'=-1) continue;
StateVariable *sv=getStateVariable(parameterList-
if(sv==NULL) return -1; // This error has to be f
grouparray[i]=k;
for(j=i+1;j<parameterList->size;j++) {
StateVariable *tmp=getStateVariable(parameterLis

if(tmp==NULL) return -1; // This error has to be
if(tmp->setfun == sv->setfun) grouparray[j]=k;

}
k++;
}
for(i=0;i<k;i++) {
int m=0;

unsigned int groupsize = 0;
for(j=0;j<parameterList->size;j++) if(grouparray[
groupsize++;

ParameterValueList * pvl = newParameterValueList(

for(j=0;j<parameterList->size;j++) if(grouparray[
pvl->parameters[m].name=strdup(parameterList->pa
pvl->parameters[m].value=strdup(parameterList->p
m++;

}

i=0;

while(grouparray[j]!=(int)i) j++;

StateVariable *tmp=getStateVariable(parameterList

tmp->setfun(pvl);

freeParameterValueList(pvl);

}

free(grouparray);

return O;

}

int handleGetParameterValues(ParameterValueList *pa
unsigned int i,j,k=0;
/* To grouparray einai enas pinakas apo int me tos
exei kai to parameterList kai prokeitai na apo9hke

rameterList) {

zeof(int) );

pio prin

)!=0) {

e*sizeof(int) );

>parameters[i].name );
ound earlier

t->parametersljl.name

found earlier

i1==(int)i)
groupsize);
jI==(int)i) {

rameters[j].name);
arameters][j].value);

->parameters[jl.name);

rameterList) {

a stoixeia osa
utei se auto
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0 ari9mos tou group sto opoio anhkei h antistoixh
Arxika, ta stoixeia tou grouparray arxikopoiountai
int *grouparray = (int *)malloc(parameterList->siz
for(i=0;i<parameterList->size;i++) grouparrayl[i]=-

/* Me to for auto ginetai h ana9esh twn parametrwn
ergasia xwrizetai se ena ejwteriko kai ena eswteri
Ejwterikos vroxos, pairnei mia mia tis parametrous
elegxei an autes anhkoun hdh se kapoio group (and
stoixeio tou grouparray einai diaforo tou -1). An
anhkoun se group de xreiazetai na ginei tipota opo
sthn epomenh parametro. An omws h parametros den a
group tote anati9etai h parametros sto group k. To
metavlhth pou krataei ton ari9mo twn group, exei a
aujanei ka9e fora pou pername se neo group. Sth su
eswteriko for. Edw, ejetazontai oles oi parametroi
kai pera, kai an vre9ei kapoia me idio get functio
tote topo9etoume th nea parametro sto group k. Afo
autos o elegxos to k aujanetai mias kai oles oi pa
anhkoun sto group auto exoun shmeiw9ei. */
for(i=0;i<parameterList->size;i++) {
if(grouparrayli]'=-1) continue;
StateVariable *sv=getStateVariable(parameterList-
if(sv==NULL) { /Error, cannot find this variable
free(grouparray);
return -INVALID_PARAMETER_NAME;
}
grouparray[i]=k;
for(j=i;j<parameterList->size;j++) {
StateVariable *tmp=getStateVariable(parameterLis

if(tmp==NULL) { /Error, cannot find this variab
free(grouparray);
return -INVALID_PARAMETER_NAME;

}

if(tmp->getfun == sv->getfun) grouparray[j]=k;

k++;
}
/* Me to for auto kalountai me ton swsto tropo oi
parametrous. Parathroume oti auto to for 9a epanal
kai ta group parametrwn pou exoun dhmiourgh9ei sto
for(i=0;i<k;i++) {

int m=0;

unsigned int groupsize = 0;

/* Arxika, gia to i group, elegxontai oles oi par

j anhkei sto i group tote aujanei kata 1 h timh t

h opoia kai ka9orizei ton ari9mo twn parametrwn p

for(j=0;j<parameterList->size;j++) if(grouparray[

groupsize++;

/* Sth sunexeia, dhmiourgeitai mia nea lista para
exei mege9os iso me to group size kai se authn anti

ka9e mias apo tis parametrous pou anhkoun sto group

ParameterValueList *params = newParameterValueLis
for(j=0;j<parameterList->size;j++) if(grouparray[

params->parameters[m].name = strdup(parameterLis

>parameters[jl.name);

m++;

}

/* Edw, xrhsimopoiwntas th metavihth j ws deikth,
metavlhth pou anhkei sto group i (opoiadhpote met
group i fusika 9a mas arkouse, kai kaloume thn ge
pernwntas ths ws parametro thn params, thn opoia
prohgoumeno vhma. Etsi, sth getfun 9a perastei en
sto opoio ta onomata einai ta onomata twn paramet

parametros.
sto -1.*/
e*sizeof(int) );

se group. H

ko for loop. O
apo th list kai

Id to antistoixo

oi sunarthseis

te sunexizoume
nhkei se kapoio

k einai mia

rxikh timh 0O kai
nexeia pername sto
apo thn trexousa
n me thn trexousa
u teleiwsei kai
rametroi pou

>parameters][i].name );

t->parametersljl.name

le

get functions gia tis
hf9ei k fores, osa einai
prohgoumeno vhma. */

ametroi. An h
hs groupsize,
ou anhkoun i. */

JI==(int)i)

metrwn, h params. Auth
grafetai to onoma
i %/

t(groupsize);

J']=t=(int)i) {

vriskoume thn prwth
avihth pou anhkei sto
tfun gia th metavihth,
dhmiourghsame sto

a ParameterValueStruct
rwn pou anhkoun sto
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group i, enw oi times 9a prepei ha sumplhrw9oun a
=0;

while(grouparray[j]'=(int)i) j++;

StateVariable *tmp=getStateVariable(parameterList

tmp->getfun(params);

/* Se auto to for, ginetai h antistrofh ergasia a
Ka9e mia apo tis times pou epestreye h getfun mes
antigrafetai pisw sthn arxikh lista parametrwn. */
m=0;
for(j=0;j<parameterList->size;j++) if(grouparray[
parameterList->parameters[j].value=strdup(params
>parameters[m].value);
m++;
}
freeParameterValuelList(params);

free(grouparray);
return O;

}

StateVariable *getStateVariable(char *name) {

unsigned int i;

for(i=0;i<NUMOFVARS;i++) if(strcmp(deviceVariable
return (deviceVariables+i);

return NULL;
}

char *respondTo(char *req) {

SoapMessage *s = parseStart( req );

if(s == NULL) {
printf("Did not receive a soap message. ");
return NULL;

unsigned int i;

switch(s->type) {
case GETPARAMETERNAMES: {
int r=0;
SoapHeader *sh = NULL;
char *pathName;
unsigned short nextLevel;
r=parseGetParameterNames(s->message, &pathName,

if(s->header !'= NULL) {
sh = (SoapHeader *)malloc(sizeof(SoapHeader) );
sh->id = s->header->id;
sh->noMoreRequests = 0;
sh->holdRequests = 0;
free(s->header);

}

if(r!=0) {
[* Epistrefetai ena fault response. To la90s po
mporei na sumvei se auto to shmeio einai na ein
la9os ta arguments tou mhnumatos. */
IXML_Document *doc = createFaultResponse(sh, -r
char *tmp = (char *)ixmIPrintNode( (IXML_Node*)
ixmINode_free((IXML_Node*) doc);
return tmp;

}

IXML_Document *doc = createGetParameterNamesResp
nextLevel);

po to xrhsth. */

->parameters[jl.name

po to prohgoumeno.
a sto params

jI==(int)i) {

s[i].name,name)==0)

&nextLevel);

u
ai

)

aoc);

onse(sh, pathName,
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char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);
ixmINode_free((IXML_Node*) doc);

free(sh);

return tmp;

} break;
case GETPARAMETERVALUES: {
int r=0;
StringList *pnames = newStringList(0);
/lunsigned int num=0;
SoapHeader *sh = NULL;

r=parseGetParameterValues(s->message, pnames);
if(s->header != NULL) {
sh = (SoapHeader *)malloc(sizeof(SoapHeader) );
sh->id = s->header->id;
sh->noMoreRequests = 0O;
sh->holdRequests = 0;
free(s->header);

}

if(r!=0) {
[* Epistrefetai ena fault response. To la90s po u
mporei na sumvei se auto to shmeio einai na ein ai
la9os ta arguments tou mhnumatos. */
IXML_Document *doc = createFaultResponse(sh, -r );
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);

ixmINode_free((IXML_Node*) doc);
freeStringList(pnames);
return tmp;

ParameterValueList *parList = newParameterValueL ist(pnames->size);
if(parList == NULL) {

perror("malloc”);

exit(-1);
}

for(i=0;i<pnames->size;i++) {
parList->parameters|i].name=pnames->stringsi;
parList->parameters[i].value=NULL,;

r=handleGetParameterValues(parList);

if(r!=0) {
[* Epistrefetai ena fault response. To la90s po u
mporei na sumvei se auto to shmeio einai na mhn
uparxei kapoia apo tis state variables pou zhto untai. */
IXML_Document *doc = createFaultResponse(sh, -r );
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);

ixmINode_free((IXML_Node*) doc);
freeParameterValueList(parList);

free(sh);
return tmp;
}else {
IXML_Document *doc=createGetParameterValuesResp onse(sh, parList);
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);

ixmINode_free((IXML_Node*) doc);
freeParameterValueList(parList);
free(sh);

return tmp;

}

} break;
case SETPARAMETERVALUES: {
intr=0;
ParameterValueList *parList = newParameterValueL ist(0);



char *paramKey;
SoapHeader *sh = NULL;
if(s->header !'= NULL) {
sh = (SoapHeader *)malloc(sizeof(SoapHeader) );
sh->id = s->header->id;
sh->noMoreRequests = 0;
sh->holdRequests = 0;
free(s->header);

}

r=parseSetParameterValues(s->message, parList, & paramKey);

if(r!=0) {
[* Epistrefetai ena fault response. To la90s po u
mporei na sumvei se auto to shmeio einai na ein ai
la9os ta arguments tou mhnumatos. */
IXML_Document *doc = createFaultResponse(sh, -r );
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);
ixmINode_free((IXML_Node*) doc);
free(parList);
free(sh);
return tmp;

}

int *errors = (int *)malloc(parList->size*sizeof (int) );
if(checkSetParameterValues(parList, errors)!=0)
[* Epistrefetai ena SetParameterNames fault res ponse. To
la90s pou mporei na sumvei se auto to shmeio ei nai na einai
la9os ta arguments tou mhnumatos. */
IXML_Document *doc = createSetFaultResponse(sh, parList, errors);
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);
ixmINode_free((IXML_Node*) doc);
free(parList);
free(errors);
free(sh);
return tmp;

}

free(errors);

handleSetParameterValues(parList);

IXML_Document *doc = createSetParameterValuesRes ponse(sh, 0);
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);
ixmINode_free((IXML_Node*) doc);
free(sh);
return tmp;

} break;

case NOTIMPLEMENTEDMESSAGE: {
SoapHeader *sh = NULL;

if(s->header !'= NULL) {
sh = (SoapHeader *)malloc(sizeof(SoapHeader) );
sh->id = s->header->id;
sh->noMoreRequests = 0;
sh->holdRequests = 0;
free(s->header);

}
IXML_Document *doc = createFaultResponse(sh, MET HOD_NOT_SUPPORTED );
char *tmp = (char *)ixmlIPrintNode( (IXML_Node*) doc);
ixmINode_free((IXML_Node*) doc);
free(sh);
return tmp;

} break;
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default: {
printf("Unknown message. Control shouldn't reach
} break;

printf("Problem, returning null.\n");
return NULL,

8.0.5  helpers.h

#ifndef HELPERS_H
#define HELPERS_H

/* Papastefanos Serafeim */
/* Boh9htikes sunarthseis */

#include "client.h"

[* * * * *

Diafores voh9htikes sunarthseis

* * * * * /

char *datetoasci(DateTime *d);

DateTime *ascitodate(char *);

DateTime *getCurrentTime();

void viewParameterValueStruct(ParameterValueStruct

ParameterValueList *newParameterValueList(unsigned
void freeParameterValueList(ParameterValueList *);

EventList *newEventList(unsigned int size);
void freeEventList(EventList *);

StringList *newStringList(unsigned int size);
void freeStringList(StringList *);

char *getErrorByNum(int num);

#endif //_HELPERS_H

8.0.6  helpers.cpp

[* Papastefanos Serafeim */
/* Diafores voh9htikes sunarthseis */

#include <stdio.h>
#include <stdlib.h>
#include "ixml.h"
#include "client.n"
#include "soaparse.h"
#include "soapcrt.h"
#include "helpers.h"
#include "time.h"
#include "string.h"

/* Se auto to array uparxei mia antistoixish metaju
* tou TR69 kai tou mhnumatos pou 9a prepei ha emfa
* Upoti9etai oti o pinakas jekina apo to 9000. */
static char *errorStrings[] = {
"Method not supported”, /9000
"Request denied", //9001
"Internal error", //9002

this point.\n");

pv);

int size);

twn ari9mwn sfalmatos
nistei sthn o9onh.
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"Invalid arguments", //9003

"Resources exceeded", /9004

"Invalid parameter name", //9005

"Invalid parameter type", //9006

"Invalid parameter value", /9007

"Attempt to set a non-writable parameter" /9008

h

/* Emfanizei sthn 09onh to pv */

void viewParameterValueStruct(ParameterValueStruct
printf("Name: %s\n", pv->name);
printf("Value: %s\n", pv->value);

}

/* Metatrepei mia hmeromhnia se string. Ginetai xrh
* opoia apo9hkeuetai to string pou 9a epistrafei.
* xreiazetai na eleu9erwnetai to memmory buffer po
* entolh, opws 9a eprepe na ginei an eixame xrhsim
* H xrhsh statikhs mnhmhs ektos apo to pleonekthma
* exei kai ena mikro meionekthma: Den 9a prepei na
* fora h datetoasci an prwta den exei antigrafei s
* apotelesma apo thn prwth klhsh ths. */
char *datetoasci(DateTime *d) {
static char buf[20];
sprintf(buf,"%04d-%02d-%02dT%02d:%02d:%02d", d->ye
>hour, d->min, d->sec );
buf[19]=0;
return buf;

}

/* Metatrepei ena string se DateTime. Opws fainetai
* exei polu austhrh domh gia na douleyei swsta aut
DateTime *ascitodate(char *buf) {

DateTime *d = (DateTime *)malloc(sizeof(DateTime)

d->year = atoi(buf);

d->month= atoi(&buf[5]);

d->day = atoi(&buf[8]);

d->hour = atoi(&buf[11]);

d->min = atoi(&buf[14]);

d->sec = atoi(&buf[17]);

return d;

}

/* Dhmiourgei mia nea domh ParameterValueList mege9
ParameterValueList *newParameterValueList(unsigned
ParameterValueList *pl = (ParameterValueList
*)malloc(sizeof(ParameterValueList) );
if(pl==NULL) {
printf("Memmory errors (ParameterValueList creati
return NULL,
}

pl->size=size;

pl->parameters=(ParameterValueStruct
*)malloc(size*sizeof(ParameterValueStruct) );
if(pl->parameters == NULL) {
printf("Memmory errors (ParameterValueList creati
return NULL,;

}
for(unsigned int i=0;i<size;i++) {

pl->parameters[i].name = NULL;
pl->parameters][i].value = NULL;

}

return pl;

}

*pv) {

sh statikhs mnhmhs sthn
Auto ginetai gia ha mhn

u 9a epestrefe auth h
opoihsei mnhmh sto heap.
pou molis shmeiw9hke
kih9ei gia deuterh

e enan allo buffer to

ar, d->month, d->day, d-

to string prepei na
h h sunarthsh. */

):

ous size. */
int size) {

on)");

on)");
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/* Eleu9erwnei thn ParameterValueList pvl */
void freeParameterValueList(ParameterValueList *pvl
unsigned int i;
for(i=0;i<pvl->size;i++) {
free(pvl->parameters[il.name);
free(pvl->parametersfi].value);

}

if(pvl->size == 0) {
free(pvl);
return;

free(pvl->parameters);
free(pvl);
}

/* Dhmiourgei mia nea EventList mege9ous size */
EventList *newEventList(unsigned int size) {
EventList *el = (EventList *)malloc(sizeof(EventLi
if(el==NULL) {
printf("Memmory errors (EventList creation)");
return NULL,
}

el->size=size;

el->events=(EventStruct *)malloc(size*sizeof(Event
if(el->events == NULL) {
printf("Memmory errors (EventList creation)");
return NULL;

return el;

}

/* Eleu9erwnei thn EventList evl */
void freeEventList(EventList *evl) {
unsigned int i;
for(i=0;i<evl->size;i++) {
free(evl->events[i].eventCode);
}

if(evl->size == 0) {
free(evl);
return;

free(evl->events);
free(evl);

}

/* Dhmiourgei mia nea StringList mege9ous size */
StringList *newStringList(unsigned int size) {
StringList *sl = (StringList *)malloc(sizeof(Strin
if(sl==NULL) {
printf("Memmory errors (StringList creation)");
return NULL,
}

sl->size=size;

sl->strings=(char **)malloc(size*sizeof(char *) );
if(sl->strings == NULL) {
printf("Memmory errors (StringList creation)");
return NULL;

return sl;

}

/* Eleu9erwnei th StringList stl */
void freeStringList(StringList *stl ) {
unsigned int i;

)

st) );

Struct) );

gList) );
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for(i=0;i<stl->size;i++) {
free(stl->stringsi]);

}

if(stl->size == 0) {
free(stl);
return;

free(stl->strings);
free(stl);

}

/* H sunarthsh auth epistrefei mia domh DateTime me
* Xrhsimopoiei thn ansi sunarthsh Itime h opoia ep
DateTime *getCurrentTime(void) {
DateTime *currentTime = (DateTime *)malloc(sizeof(
if(currentTime == NULL) return NULL;
time_t t = time(NULL);
struct tm *ltime = localtime(&t);
if(Itime == NULL) return NULL,;
currentTime->day=Itime->tm_mday;
currentTime->hour=ltime->tm_hour;
currentTime->min=ltime->tm_min;
currentTime->month=Itime->tm_mon;
currentTime->sec=Itime->tm_sec;
currentTime->year=Itime->tm_year+1900;
return currentTime;

}

[* Epistrefei mia perigrafh tou sfalmatos, analoga
* Ginetal xrhsh tou pinaka errorStrings pou oristh
char *getErrorByNum(int num) {

num-=9000;

if( (hum < 0)||(num > 8) ) return NULL;

else return errorStrings[num];

}

8.6.7 low.h

/* Papastefanos Serafeim */
/* Sunarthseis gia epikoinwnia */

#ifndef _LOW_H
#define LOW_H

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <string.h>
#ifdef _CWMP_WIN
/IWindows version includes
#include <windows.h>
#include <winsock.h>
[/l#include <conio.h>
#else

/I Unix version include
#include <sys/types.h>
#include <sys/time.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>

#include <unistd.h>
#include <signal.h>

#endif

thn wra tou upologisth.
istrefei mia domh tm. */

DateTime) );

me ton ari9mo tou.
ke pio panw. */
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#include "helpers.h"
#include "client.h"

#ifndef _CWMP_WIN // To UNIX den exei defined ton t
#define SOCKET unsigned int
#endif

#define MAXBUF 256 /* H sta9era MAXBUF exei to megi
pou epitrepetai na periexei mia grammh sthn epikefa
Mporoume na ths dwsoume opoia timh 9eloume. */

/* Stellei ta StringList ws HTTP mhnuma - ka9e Stri
oloklhro soap message */
void sendRawMessage(SOCKET sd, StringList *);

/* Diavazei ena mhnuma pou elave - isws uparxoun pe
mhnumata */
char *getRawMessage(SOCKET sd);

[* Xwrizei ena mhnuma pou isws periexei perissotera
se epimerous mhnumata */
StringList *splitRawMessage(char *rawMessage);

/* Briskei ton ari9mo twn epimerous soap mhnumatwn
ena Ihf9en mhnuma */
unsigned int getNumOfMessages(char *rawMessage);

/* Xrhsimopoiei tis treis parapanw sunarthseis gia
ta mhnumata pou esteile o server */
StringList *getMessages(SOCKET sd);

/* Diavazei mia grammh - xrhsimopoieitai gia tis ep
char *getLine(SOCKET sd);

/* Epistrefei ena string list me thn epikefalida -
mhnumatos */
StringList *createHeaders(unsigned int msglen);

[* Aparaithto gia to winsock */
void initWinsock(void);

/* Sundesh sth d/sh kai th 9ura pou perniountai ws
th leitourgia tou client */
SOCKET makeConnection(char *address, int port);

/* Dhmiourgia listening socket sth 9ura port, gia |
SOCKET createListeningSocket(int port);

/* Anamonh sto listening socket gia incoming connec
SOCKET acceptConnection(SOCKET listening);

/* Elegxei an 0 ACS esteile to katallhlo mhnuma sto
ok, 0 an oxi */
int checkConnectionString(char *, SOCKET);

#endif //_LOW_H

8.0.8  low.cpp

/* Papastefanos Serafeim */

/* Sunarthseis gia epikoinwnia

* Sto arxeio auto uparxoun non-ansi shmeia kai ein
* sto opoio uparxoun diafores metaju ths ekdoshs g
* windows. Oles oi sunarthseis epistrefoun 0 an su

#include "low.h"
#include "helpers.h"

upo SOCKET

sto ari9mo xarakthrwn

lida tou HTTP mhnumatos.

ngList einai kai ena

rissotera apo ena

apo ena soap envelopes

apo ta opoia apoteleitai

na epistrefei ap'eu9eias

ikefalides tou http */

Xreiazetai to mhkos tou

parametroi. Xrhsimo gia

eitourgia server */

tions, gia server */

n client, epistrefei 1 an

ai to monadiko
ia linux kai gia
mvei kapoio la9os. */
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/* H sunarthsh auth arxikopoiei ta windows sockets.
sthn windows ekdosh tou client. */

#ifdef _CWMP_WIN // Windows

void initWinsock(void) {
WSADATA wsaData;
WORD version;
int error;

version=MAKEWORD(2,0);
error=WSAStartup(version, &wsaData);
if(error!=0) {
fprintf(stderr, "Error while initializing winsock
exit(-1);
}

if( (LOBYTE(wsaData.wVersion)!=2)||(HIBYTE(wsaData
WSACIeanup();
fprintf(stderr, "Error while initializing winsock
exit(-1);

}

/* Me th sunarthsh auth o client sundeetai sth d/sh
*/
SOCKET makeConnection(char *address, int port) {
SOCKET sd; // connecting socket
struct sockaddr_in server; // connecting address

if ( ( sd=socket(AF_INET, SOCK_STREAM, 0) ) == INV
perror("cannot create socket");
printf("%d", WSAGetLastError() );
return 0;

}

/* set up sockaddr_in */
server.sin_family=AF_INET,;
server.sin_port=htons(port);
server.sin_addr.s_addr=inet_addr(address);
memset(&(server.sin_zero),\0',8);
printf("Sending request...\n");
/* Connect */
if (connect(sd, (struct sockaddr *)&server, sizeof
INVALID_SOCKET) {
printf("cannot connect to server");
printf("%d", WSAGetLastError() );
return O;

}

return sd;
}

[* Epistrefei ton ari9mo twn epimerous SOAP mhnumat
* ena HTTP response apo ton server. */
unsigned int getNumOfMessages(char *rawMessage) {
int i=0;
if(rawMessage == NULL) return O;
while(strstr(rawMessage, "<soap:Envelope™) ) {
rawMessage = strstr(rawMessage, "</soap:Envelope>
rawMessage = rawMessage+strlen("</soap:Envelope>"
1++;

}

return i;

Xreiazetai mono

2.");

wVersion)!=0) ) {

2, wrong version.");

address kai th 9ura port

ALID_SOCKET ) {

(server))==

wn pou stal9hkan me
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/* Spazei ena HTTP mhnuma pou periexei 1 h perissot

* epimerous SOAP mhnumata. */

StringList *splitRawMessage(char *rawMessage) {
unsigned int i;
unsigned int num = getNumOfMessages(rawMessage);
if(hum==0) return NULL;
StringList *messages = newStringList(hum);

for(i=0;i<num;i++) {
int | = strstr(rawMessage, "</soap:Envelope>") -
strlen("</soap:Envelope>");
messages->strings|i]=(char *)malloc( (I+1)*sizeof
strncpy(messages->strings[i],rawMessage,|);
messages->stringsi][/]=0;
rawMessage = strstr(rawMessage, "</soap:Envelope>
strlen("</soap:Envelope>");

}

return messages;

}

/* Dhmiourgei ena socket to opoio akouei sth 9ura p
SOCKET createListeningSocket(int port) {
SOCKET lsd;
struct sockaddr_in sin;
int slen=sizeof(struct sockaddr_in);
/* Create a listening socket */
if ( (Isd=socket(AF_INET, SOCK_STREAM, 0) ) == (i
perror(“cannot create listening socket");
return 0;

}

/* Bind listening socket to port */
sin.sin_family=AF_INET;
sin.sin_port=htons(port);
sin.sin_addr.s_addr=htonl(INADDR_ANY); /* IP d/sh
if (bind(Isd, (struct sockaddr *)&sin, slen ) ==
perror("cannot bind listening socket");
return O;

}

/* Initiate a listen queue */

if (listen(Isd, 1) == (int)INVALID_SOCKET ) {
perror(“cannot listen o socket");
return O;

return Isd;

}

/* Kanei accept mia sundesh */
SOCKET acceptConnection(SOCKET Isd) {
SOCKET sd;
int slen=sizeof(struct sockaddr_in);
struct sockaddr_in in_sa; /* remote address */
/lprintf("\nServer ready for requests...\n");
if( (sd=accept(Isd, (struct sockaddr *)&in_sa, &sl

perror("Cannot accept the connection™);
return 0;

printf("Got a connection.\n");
return sd;

}

/* Epistrefei thn epomenh grammh apo to socket. Xre

* thn anagnwsh ths epikefalidas tou HTTP mhnumatos
* NULL pointer se periptwsh sfalmatos. H sunarthsh

* diavazei sunexws enan enan tous xarakthres apo t

* diavasei ton CR (\r). Sth sunexeia, ejetazei an

era SOAP mhnumata sta

rawMessage +

(char) );

" +

ort */

nt)INVALID_SOCKET ) {

tou susthmatos mas  */
int)INVALID_SOCKET ) {

en)) == INVALID_SOCKET)

iazetai mono kata

. Epistrefetai enas

auth ousiastika

0 socket mexri na

0 epomenos xarakthras
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* einai 0 LF (\n) opote jeroume oti h grammh exei
* sunexizetai h anagnwsh xarakthrwn. */
char *getLine(SOCKET sd) {

char c;
char buf[MAXBUF];
int i=0;

while(1) {

}

if( recv(sd, &c, 1, 0) == SOCKET_ERROR) {
printf("%d.", WSAGetLastError() );
perror(“recv, CANNOT READ 1 char");
return NULL;

2

buf[i++]=c;

ifi==MAXBUF-1) {
printf("HTTP header line too long");
return NULL;

}

if(c=="\r") {// GOT CR
recv(sd, &c, 1, 0);
if(c =="\n") {// GOT LF
buf[i++]=c;
break ;
}
}

/I Gia na ftasoume edw exei Ihf9ei oloklhrh grammh
char *tmp = (char *)malloc((i+1)*sizeof(char) );
strncpy(tmp, buf, i);

tmp[i]="\0";

return tmp;

}

/* H sunarthsh auth diavazei ena HTTP mhnuma apo to

* diavazei grammh-grammh thn epikefalida mexri na
* Content-Length: h opoia kai dinei to mege9os tou
* to opoio kai apo9hkeuei. Sth sunexeia, sunexizei
* mexri na vrei mia kenh grammh. Apo ekei kai pera
* prwtokollo, 9a uparxoun tosoi xarakthres osoi ka
* mhnumatos pou diavasthke pio prin, opote kai dia
* th xrhsh epimonou tropou wste na einai sigouro o
* mhnuma. */
char *getRawMessage(SOCKET sd) {

int len;

char *tmp;

while(1) {

}

tmp=getLine(sd);

/lputs(tmp);

if(tmp == NULL) return NULL;
if(strstr(tmp, "Content-Length:") ) {

len=atoi(&tmp[15]);
[/if(len==0) return NULL;
}

if(tmp[0]=="\r") { //Adeia grammh
free(tmp);
break;

}
free(tmp);

if(len==0) return NULL;

char *raw=(char *)malloc((len+1)*sizeof(char) ) ;
int totalbytes=0;

int bytes=0;

while(totalbytes<len) {

teleiwsei, alliws

socket. Arxika,

vrei th grammh

HTTP mhnumatos

na diavazei grammes
, sumfwna me to HTTP
i to mege9s tou
vazontai oloi, me

ti de 9a Ihf9ei miso
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bytes=recv(sd, raw+totalbytes, len-totalbytes, 0)
totalbytes+=bytes;

raw[len]=0;

return raw;

}

/* Epistrefei ta SOAP mhnumata pou uparxoun sto soc
* tis getRawMessage() kai splitRawMessage */
StringList *getMessages(SOCKET sd) {
StringList *slist;
char *buf = getRawMessage(sd);
if(buf == NULL) {
slist = newStringList(0);
return slist;

slist = splitRawMessage(buf);
free(buf);
return slist;

}

/* Dhmiourgei tous Headers enos HTTP mhnumatos pou

* StringList. Xreiazetai ws parametro to mege9os t

* to Content-Length header. */

StringList *createHeaders(unsigned int msglen) {
StringList *headers = newStringList(5);

headers->strings[0]=strdup("POST * HTTP/1.1\r\n");

headers->strings[1]=strdup("User-Agent: CWPM Clien
Serafeim\r\n");

headers->strings[2]=(char *)malloc(80*sizeof(char)

sprintf(headers->strings[2],"Content-Length: %d\r\

headers->strings[3]=strdup("SOAPAction:\r\n");
headers->strings[4]=strdup("\r\n");
return headers;

}

/* Stellei ta mhnumata messages ws HTTP mhnuma. Afo

thn

* createHeaders, antigrafei headers kai mhnumata s

* mege9ous, to opoio kai stelletai sth sunexeia me

void sendRawMessage(SOCKET sd, StringList *messages
unsigned int msglen=0, totalen=0, pos=0, i;
for(i=0;i<messages->size;i++) msglen+=strlen(messa
StringList *headers = createHeaders(msglen);

for(i=0;i<headers->size;i++) totalen+=strlen(heade
totalen+=msglen+1;

char *raw = (char *)malloc(totalen*sizeof(char) )
for(i=0;i<headers->size;i++) {

strncpy(raw+pos, headers->stringsi], strlen(head
pos+=strlen(headers->strings|i]);

for(i=0;i<messages->size;i++) {
strncpy(raw+pos, messages->strings[i], strlen(mes
pos+=strlen(messages->stringsi]);
raw[totalen-1]=0;
send(sd, raw, strlen(raw), 0);

freeStringList(headers);

ket xrhsimopoiwntas

9a stallei san ena
ou mhnumatos, gia

t by Papastefanos

).

n"', msglen );

u parei ta headers apo

e ena string katallhlou
sw tou socket. */

A

ges->stringsli]);

rs->stringsli]);

ers->stringsi]) );

sages->stringsfi]) );
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free(raw);

/* Ejetazei an Ihf9hke to swsto connection string.

* ekdoxh aplws elegxei an sto mhnuma tou server up
* mystring. */

int checkConnectionString(char *mystring, SOCKET sd
char *buf = getLine(sd);

if(strstr(buf, mystring) ) return 1;

else return O;

}

/

****/

#else // Unix

#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

#include "low.h"
#include "helpers.h"

SOCKET makeConnection(char *address, int port) {
SOCKET sd; /* connecting socket */
struct sockaddr_in server; /* connecting address *

}

if ( ( sd=socket(AF_INET, SOCK_STREAM, 0) )<0)

}

perror(“cannot create socket");
exit(-1);

/* set up sockaddr_in */
server.sin_family=AF_INET;
server.sin_port=htons(port);
server.sin_addr.s_addr=inet_addr(address);
memset(&(server.sin_zero),\0',8);
printf("Sending request...\n");

[* Connect */

if (connect(sd, (struct sockaddr *)&server, sizeof

printf("cannot connect to server"),
exit(-1);

return sd;

unsigned int getNumOfMessages(char *rawMessage) {
int i=0;

if(rawMessage == NULL) return O;
while(strstr(rawMessage, "<soap:Envelope") ) {

}

}

rawMessage = strstr(rawMessage, "</soap:Envelope>
rawMessage = rawMessage+strlen('</soap:Envelope>"
i++;

return i;

StringList *splitRawMessage(char *rawMessage) {
unsigned int i;

unsigned int num = getNumOfMessages(rawMessage);
if(num==0) return NULL;

StringList *messages = newStringList(num);

for(i=0;i<num;i++) {

Ws proth
arxei to

)

(server))<0) {
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int | = strstr(rawMessage, "</soap:Envelope>") -
strlen("</soap:Envelope>");

messages->strings[i]=(char *)malloc( (I+1)*sizeof

strncpy(messages->strings|i],rawMessage,|);

messages->stringsi][/]=0;

rawMessage = strstr(rawMessage, "</soap:Envelope>
strlen("</soap:Envelope>");

return messages;

}

SOCKET createListeningSocket(int port) {

SOCKET lsd;

struct sockaddr_in sin;

int slen=sizeof(struct sockaddr_in);

/* Create a listening socket */

if ( (Isd=socket(AF_INET, SOCK_STREAM, 0))<0)
perror(“cannot create listening socket");
exit(-1);

}

/* Bind listening socket to port */
sin.sin_family=AF_INET;
sin.sin_port=htons(port);
sin.sin_addr.s_addr=htonl(INADDR_ANY); /* IP d/sh
if (bind(Isd, (struct sockaddr *)&sin, slen) <0
perror(“cannot bind listening socket");
exit(-1);
}

/* Initiate a listen queue */

if (listen(lsd, 1) <0 ) {
perror("cannot listen o socket");
exit(-1);

}

return Isd;

SOCKET acceptConnection(SOCKET Isd) {
SOCKET sd;
int slen=sizeof(struct sockaddr_in);
struct sockaddr_in in_sa; /* remote address */
/lprintf("\nServer ready for requests...\n");
if( (sd=accept(Isd, (struct sockaddr *)&in_sa,(soc
perror("Cannot accept a connection");
exit(-1);
}

return sd;

}

char *getLine(SOCKET sd) {
char c;
char buf[256];
int i=0;
while(1) {

if(recv(sd, &c, 1, 0)<0){
perror(“recv, CANNOT READ 1 char");
exit(-1);

2

buf[i++]=c;
[ printf("%c", c);

if(c=="\r") {// GOT CR
recv(sd, &c, 1, 0); // GOT LF
buffi++]=c;

rawMessage +

(char) );

" +

tou susthmatos mas

)

klen_t*) &slen)) < 0) {

*/
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}

break ;

}
}
/I Gia na ftasoume edw exei Ihf9ei oloklhrh grammh
char *tmp = (char *)malloc((i+1)*sizeof(char) );
strncpy(tmp, buf, i);
tmp[i]="\0";
return tmp;

char *getRawMessage(SOCKET sd) {

1

}

int len;

char *tmp;

while(1) {
tmp=getLine(sd);
/lputs(tmp);

if(strstr(tmp, "Content-Length:") ) {

len=atoi(&tmp[15]);
if(len==0) return NULL; // PROSOXH EDW ISWS UP
}

if(tmp[0]==13) { //Adeia grammh
free(tmp);
break;
}
free(tmp);
}

if(len==0) return NULL,; // ALLAGH
char *raw=(char *)malloc((len+1)*sizeof(char) ) ;
int totalbytes=0;
int bytes=0;
while(totalbytes<len) {
bytes=recv(sd, raw+totalbytes, len-totalbytes, 0)
totalbytes+=bytes;

raw[len]=0;

return raw;

StringList *getMessages(SOCKET sd) {

}

StringList *slist;
char *buf = getRawMessage(sd);
if(buf == NULL) {

slist = newStringList(0);

return slist;

slist = splitRawMessage(buf);
free(buf); // Teleutaia allagh !!
return slist;

StringList *createHeaders(unsigned int msglen) {

StringList *headers = newStringList(5);

headers->strings[0]=strdup("POST * HTTP/1.1\r\n");
headers->strings[1]=strdup("User-Agent: CWPM Clien

Serafeim\r\n");

headers->strings[2]=(char *)malloc(80*sizeof(char)
sprintf(headers->strings[2],"Content-Length: %d\r\

headers->strings[3]=strdup("SOAPAction:\r\n");
headers->strings[4]=strdup("\r\n");
return headers;

ARXEI PROVLHMA

t by Papastefanos

).

n

,', msglen );
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void sendRawMessage(SOCKET sd, StringList *messages

unsigned int msglen=0, totalen=0, pos=0, i;
for(i=0;i<xmessages->size;i++) msglen+=strlen(messa
StringList *headers = createHeaders(msglen);

for(i=0;i<headers->size;i++) totalen+=strlen(heade
totalen+=msglen+1;

char *raw = (char *)malloc(totalen*sizeof(char) )

for(i=0;i<headers->size;i++) {
strncpy(raw+pos, headers->stringsi], strlen(head
pos+=strlen(headers->stringsli]);

}

for(i=0;i<messages->size;i++) {
strncpy(raw+pos, messages->stringsi], strlen(mes
pos+=strlen(messages->stringsi]);

raw[totalen-1]=0;
send(sd, raw, strlen(raw), 0);

freeStringList(headers);
free(raw);

}

int checkConnectionString(char *mystring, SOCKET sd
char *buf = getLine(sd);
if(strstr(buf, mystring) ) return 1;
else return 0;

}

#endif

869 queh

/* Papastefanos Serafeim */
/* Sunarthseis ouras */

#ifndef QUE_H
#define QUE_H

#include <stdio.h>
#include <stdlib.h>

typedef struct _Node {
char *data;
struct _Node *next;
} Node;

typedef struct _Queue {
struct _Node *first;
struct _Node *last;
unsigned int size;

} Queue;

void enque(char* i, Queue *q);
char* deque(Queue *q);

void viewQueue(Queue *q);
Queue *createQueue(void);
int isEmpty(Queue *q);

void freeQueue(Queue *q);

ges->stringsli]);

rs->stringsli]);

ers->stringsi]) );

sages->stringsfi]) );

)
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#endif //QUE_H

8.6.10 que.cpp

/* Papastefanos Serafeim */
/* Ulopoihsh sunarthsewn ouras */

#include "que.h"

/* Pros9etei to mhnuma buf sto telos ths oura */
void enque(char *buf, Queue *q) {
Node *nod,;
nod=(Node *)malloc(sizeof(Node));
if(nod == NULL) {
perror(“malloc");
exit(-1);

nod->data=buf;
nod->next=NULL;

g->size++;

if(q->first==NULL) {
g->first=nod;
g->last=nod;

}else {
g->last->next=nod;
g->last=nod;

}

}

/* Emfanizei ta periexomena ths ouras */
void viewQueue(Queue *q) {
Node *p;
p=q->first;
if(p==NULL) {
printf("Adeia oura.");
return;
}else {
printf("\nMege9os ouras = %d. ", g->size);
while(p->next!=NULL) {
printf(* %s ",p->data);
p=p->next;

}
printf(" %s ",p->data);

}

/* Epistrefei to epomeno mhnuma apo thn arxh ths ou
char *deque(Queue *q) {
if(q->first == NULL) {
printf("Adeia oura.");
return NULL;
}
Node *p;
char *c=g->first->data;
p=g->first;
g->first=q->first->next;
if(q->first == NULL) g->last = NULL;
free(p);
g->size--;
return c;

}

/* Dhmiourgei mia nea, adeia oura */
Queue *createQueue(void) {

ras */
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Queue *tmp = (Queue *)malloc(sizeof(Queue) );
if(tmp == NULL) return NULL;

tmp->first = NULL;

tmp->last = NULL;

tmp->size = 0;

return tmp;

}

/* Elegxei an h oura einai adeia */
int isEmpty(Queue *q) {
return (g->first == NULL);

/* Eleu9erwnei th mnhmh pou katalamvanei h oura */
void freeQueue(Queue *q) {
Node *p = g->first;
while(p->next != NULL) {
Node *r = p;
p=p->next;
free(r);

free(q);
}

8.0.11 soaparse.h

/* Papastefanos Serafeim */
/* Sunarthseis gia parsing soap mhnumatwn */

#include <stdio.h>
#include "ixml.h"
#include "client.n"
#include "helpers.h"

/************

Oi akolou9es sunarthseis kanoun parse ena SOAP mes

************/

/I Prepei na klh9ei kat' arxhn h parseStart gia na

/I mhnumatos, kai akolou9ws arkei na klh9ei kapoia
/I pairnontas ws parametro to pedio message tou Soa
Il epistreyei h parseStart.

SoapMessage *parseStart(char *buf);

/I Kanei parse ena mhnuma Inform gemizontas katallh
I/l prepei na einai to pedio message enos SoapMessag
// thn parseStart

int parselnform(IXML_Node *node, DeviceldStruct *de
*events, unsigned int *maxEnvelopse, DateTime *curr
*retryCount, ParameterValueList *parameterList);

/I Paromoiws gia to InformResponse
int parselnformResponse(IXML_Node *node, unsigned i

/l Paromoiws gia to SetParameterValues
int parseSetParameterValues(IXML_Node *node, Parame
*parameterList, char **parameterKey);

/l Paromoiws gia to SetParameterValuesResponse
int parseSetParameterValuesResponse(IXML_Node *node

/l Paromoiws gia to GetParameterValues
int parseGetParameterValues(IXML_Node *node, String

/I Paromoiws gia to GetParameterValuesResponse
int parseGetParameterValuesResponse(IXML_Node *node
*parameterList);

sage

arxisei to parsing tou
apo tis epomenes
pMessage pou 9a

Iha ta structs. To node
e pou exei epistrafei apo

viceld, EventList
entTime, unsigned int

nt *maxEnvelopes);

terValueList

, unsigned int *status);

List *parameterNames);

, ParameterValueList
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/l Paromoiws gia to GetParameterNames
int parseGetParameterNames(IXML_Node *node, char **
*nextLevel);

/l Paromoiws gia to GetParameterNamesResponse
int parseGetParameterNamesResponse(IXML_Node *node,
parameterNames);

/I h parseHeader kanei parse ena header element kai
mia domh SoapHeader
SoapHeader *parseHeader(IXML_Node *node);

8.6.12  soaparse.cpp

/* Papastefanos Serafeim */
/* Sunarthseis gia parsing mhnumatwn soap */

#include <stdio.h>
#include <stdlib.h>
#include "ixml.h"
#include "client.h"
#include "soaparse.h"
#include "helpers.h"

[ /
/********** PARSE STARTING **********/
[ /
SoapMessage *parseStart(char *buf) {
IXML_Document* doc;

SoapMessage *tmp = (SoapMessage *)malloc(sizeof(So
tmp->header=NULL;

if( ixmIParseBufferEx(buf, &doc)!=IXML_SUCCESS) {
printf("Error while parsing the XML buffer, not a
return NULL;

}

IXML_Node* envelope=ixmINode_getFirstChild( (IXML_
IXML_Node* el=ixmINode_getFirstChild( (IXML_Node*)
if( strcemp( (char *)ixmINode_getNodeName(el), "soa
tmp->header = parseHeader(el);
/* go to body */
el=ixmINode_getNextSibling( (IXML_Node*)el);
}

if( stremp( (char *)ixmINode_getNodeName(el), "soa
printf("Error while parsing the XML Buffer, no so
if(tmp->header!=NULL) free(tmp->header);
return NULL,;

}

el=ixmINode_getFirstChild( (IXML_Node*)el);
tmp->message = ixmINode_cloneNode(el, TRUE);

if( stremp( (char *)ixmINode_getNodeName(el), "cwm
printf("\ninform\n");
tmp->type=INFORM,;
ixmINode_free((IXML_Node *)doc);
return tmp;

} else if( strcemp( (char *)ixmINode_getNodeName(el

"cwmp:InformResponse™)==0) {

printf("\nInformResponse\n™);

pathName, unsigned short

StringList

epistrefei ws apotelesma

apMessage) );

n xml message.\n");

Node*) doc);
envelope);
p:Header")==0) {

p:Body")!=0) {
ap:Body found.\n");

p:Inform")==0) {
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tmp->type=INFORMRESPONSE;
ixmINode_free((IXML_Node *)doc);
return tmp;
} else if( stremp( (char *)ixmINode_getNodeName(el
"cwmp:SetParameterValues")==0) {
printf("\nSetParameterValues\n");
tmp->type=SETPARAMETERVALUES;
ixmINode_free((IXML_Node *)doc);
return tmp;
} else if( strcemp( (char *)ixmINode_getNodeName(el
"cwmp:SetParameterValuesResponse™)==0) {
printf("\nSetParameterValuesResponse\n");
tmp->type=SETPARAMETERVALUESRESPONSE;
ixmINode_free((IXML_Node *)doc);
return tmp;
} else if( strcemp( (char *)ixmINode_getNodeName(el
"cwmp:GetParameterValues")==0) {
printf("\nGetParameterValues\n");
tmp->type=GETPARAMETERVALUES;
ixmINode_free((IXML_Node *)doc);
return tmp;
} else if( stremp( (char *)ixmINode_getNodeName(el
"cwmp:GetParameterValuesResponse")==0) {
printf("\nGetParameterValuesResponse\n™);
tmp->type=GETPARAMETERVALUESRESPONSE;
ixmINode_free((IXML_Node *)doc);
return tmp;
} else if( stremp( (char *)ixmINode_getNodeName(el
"cwmp:GetParameterNames")==0) {
printf("\nGetParameterNames\n");
tmp->type=GETPARAMETERNAMES;
ixmINode_free((IXML_Node *)doc);
return tmp;
} else if( stremp( (char *)ixmINode_getNodeName(el
"cwmp:GetParameterNamesResponse")==0) {
printf("\nGetParameterNamesResponse\n");
tmp->type=GETPARAMETERNAMESRESPONSE;
ixmINode_free((IXML_Node *)doc);
return tmp;
}else {
printf("Not implemented RPC method");
tmp->type=NOTIMPLEMENTEDMESSAGE;
ixmINode_free((IXML_Node *)doc);
return tmp;
}
}

[rHxx /
/********** INFORM PARSI NG **********/
[rHxx /

int parselnform(IXML_Node *node, DeviceldStruct *de
*eventList, unsigned int *maxEnvelopes, DateTime *c
*retryCount, ParameterValueList *parameterList) {

IXML_Node* devid=ixmINode_getFirstChild(node);

if( stremp( (char *)ixmINode_getNodeName(devid), "
printf("Error while parsing the Inform message (D
return -1 ; // ERRORRR

}

IXML_Node* evt=ixmINode_getNextSibling(devid);

if( strcemp( (char *)ixmINode_getNodeName(evt), "Ev
printf("Error while parsing the Inform message (E
return -1 ; // ERRORRR

}

IXML_Node* maxenvs=ixmINode_getNextSibling(evt);

viceld, EventList
urrentTime, unsigned int

Deviceld")!=0) {
eviceld).");

ent")!=0) {
vent).");
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if( strcemp( (char *)ixmINode_getNodeName(maxenvs),
printf("Error while parsing the Inform message (M
return -1 ; // ERRORRR

}

IXML_Node* ct=ixmINode_getNextSibling(maxenvs);

if( stremp( (char *)ixmINode_getNodeName(ct), "Cur
printf("Error while parsing the Inform message (C
return -1 ; // ERRORRR

}

IXML_Node* retryc=ixmINode_getNextSibling(ct);

if( stremp( (char *)ixmINode_getNodeName(retryc),
printf("Error while parsing the Inform message (R
return -1 ; // ERRORRR

}

IXML_Node* paramlist=ixmINode_getNextSibling(retry
if( stremp( (char *)ixmINode_getNodeName(paramlist

printf("Error while parsing the Inform message (P
return -1 ; // ERRORRR

}

/************** Pars'ng the Dev'celd *kkkkkkkkkkkk
IXML_Node* manuf=ixmINode_getFirstChild(devid);
if( stremp( (char *)ixmINode_getNodeName(manuf), "
printf("Error while parsing the Inform message (D
Manufacturer)");
return -1 ; // ERRORRR

IXML_Node* manuf_text=ixmINode_getFirstChild(manuf
deviceld->manufactorer=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(manuf_te

IXML_Node* oui=ixmINode_getNextSibling(manuf);

if( strcemp( (char *)ixmINode_getNodeName(oui), "OU
printf("Error while parsing the Inform message (D
return -1 ; // ERRORRR

}
IXML_Node* oui_text=ixmINode_getFirstChild(oui);
deviceld->OUl=(char *)ixmICloneDOMString(ixmINode_

IXML_Node* pclass=ixmINode_getNextSibling(oui);
if( strcmp( (char *)ixmINode_getNodeName(pclass),
printf("Error while parsing the Inform message (D
ProductClass)");
return -1 ; // ERRORRR

IXML_Node* pclass_text=ixmINode_getFirstChild(pcla
deviceld->productClass=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(pclass_t

IXML_Node* snum=ixmINode_getNextSibling(pclass);
if( strcmp( (char *)ixmINode_getNodeName(snum), "
printf("Error while parsing the Inform message (D

SerialNumber)");
return -1 ; // ERRORRR

IXML_Node* snum_text=ixmINode_getFirstChild(snum);
deviceld->serialNumber=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(snum_tex

/************** Pars'ng the events *kkkkkkkkkkkkkk

IXML_NodeList* event_list=ixmINode_getChildNodes(e

eventList->size = ixmINodeList_length(event_list);
[lprintf("Found %d events.\n", *numOfEvents);

"MaxEnvelopes")!=0) {
axEnvelopes).");

rentTime")!=0) {
urrentTime).");

"RetryCount")!=0) {
etryCount).");

c);
), "ParameterList")!=0)

arameterList).");

****/

Manufacturer")!=0) {
eviceld,

);

X))

1")!=0) {
eviceld, OUI)";

getNodeValue(oui_text));

"ProductClass")!=0) {
eviceld,

ss);
ext));

SerialNumber")!=0) {
eviceld,

);
**/

vt);
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unsigned long int i;
eventList->events = (EventStruct *)malloc(eventLis
>size*sizeof(EventStruct) );
for(i=0;i<eventList->size;i++) {
IXML_Node *evnt = ixmINodeList_item(event_list, i
if( strcmp( (char *)ixmINode_getNodeName(evnt), "
printf("Error while parsing the Inform message (
return -1 ; // ERRORRR

}

IXML_Node *evtcode = ixmINode_getFirstChild(evnt)

eventList->events[i].eventCode=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(evtcode)

ixmINodelList_free(event_list);

/************** Pars'ng max enVelOpS *hkkkkkkkkkkkk
IXML_Node* maxenvs_txt=ixmINode_getFirstChild(maxe
char *buf = (char *)ixmINode_getNodeValue(maxenvs_
*maxEnvelopes=atoi(buf);

/************** Pars'ng Current time**************
IXML_Node* ct_txt=ixmINode_getFirstChild(ct);
buf = (char *)ixmINode_getNodeValue(ct_txt);
*currentTime = *ascitodate(buf);

/************** Pars'ng retry Count***************
IXML_Node* retryc_txt=ixmINode_getFirstChild(retry
buf = (char *)ixmINode_getNodeValue(retryc_txt);
*retryCount = atoi(buf);

/************** Pal’SIng parameter |ist************

IXML_NodeList* parval_list=ixmINode_getChildNodes(

parameterList->size = ixmINodeList_length(parval_l
llprintf("Found %d params.\n", *numOfParams);

parameterList->parameters = (ParameterValueStruct
>size*sizeof(ParameterValueStruct) );

for(i=0;i<parameterList->size;i++) {

IXML_Node *parval = ixmINodeList_item(parval_list

IXML_Node *name = ixmINode_getFirstChild(parval);
if( stremp( (char *)ixmINode_getNodeName(name), "
printf("Error while parsing the Inform message (
Name)");
return -1 ; // ERRORRR

IXML_Node *name_text = ixmINode_getFirstChild(nam
parameterList->parameters[i].name=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(name_tex
IXML_Node *value = ixmINode_getNextSibling(name);
if( stremp( (char *)ixmINode_getNodeName(value),
printf("Error while parsing the Inform message (
Value)");
return -1 ; // ERRORRR

IXML_Node *value_text = ixmINode_getFirstChild(va
parameterList->parameters][i].value=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(value_te

ixmINodeList_free(parval_list);

ixmINode_free(node);
return O;

}

int parselnformResponse(IXML_Node *node, unsigned i
/* Going to <MaxEnvelopes> element */
IXML_Node* maxenvs=ixmINode_getFirstChild(node);

);
EventCode")!=0) {
Event, EventCode)");

****/

nvs);
txt);

***/

**/

c);

*****/

paramlist);
ist);

*)malloc(parameterList-

)k

Name")!=0) {
ParameterValues,

e);
0);
"Value")!=0) {
ParameterValues,
lue);
xt);

nt *maxEnvelopes) {
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if( strcemp( (char *)ixmINode_getNodeName(maxenvs),
printf("Error while parsing the InformResponse m
return -INVALID_ARGUMENTS ; // Error, invalid ar
}
/* Going to the text child */
IXML_Node* maxenvs_txt=ixmINode_getFirstChild(maxe
char *buf = (char *)ixmINode_getNodeValue(maxenvs_
*maxEnvelopes=atoi(buf);
if(*maxEnvelopes < 1) {
printf("Error while parsing the InformResponse me
/I Error, maxEnvelopes must be >0
return -INVALID_ARGUMENTS;

ixmINode_free(node);
return O;

}

PSPPSRSO
et SETPARAMETERVALUES PARSING eskesies]
PR RO

int parseSetParameterValues(IXML_Node *node, Parame
*parameterList, char **parameterKey) {
/* Going to <ParameterList> element */
IXML_Node* paramlist=ixmINode_getFirstChild(node);
if( stremp( (char *)ixmINode_getNodeName(paramlist

printf("Error while parsing the SetParameterValu
(ParameterList)");
return -INVALID_ARGUMENTS ;
}

/* Getting the <ParameterValueStruct> elements */
IXML_NodeList* parval_list=ixmINode_getChildNodes(

parameterList->size = ixmINodeList_length(parval_l
llprintf("Found %d params.\n", *numOfParams);

unsigned long int i;

parameterList->parameters = (ParameterValueStruct
>size*sizeof(ParameterValueStruct) );
for(i=0;i<parameterList->size;i++) {
IXML_Node *parval = ixmINodeList_item(parval_list

IXML_Node *name = ixmINode_getFirstChild(parval);
if( name == NULL || strcmp( (char *)ixmINode_getN
"Name")!=0) {
printf("Error while parsing the SetParameterValu
(ParameterValueStruct, Name)");
return -INVALID_ARGUMENTS ;

IXML_Node *name_text = ixmINode_getFirstChild(nam
parameterList->parameters[i].name=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(name_tex
IXML_Node *value = ixmINode_getNextSibling(name);
if( stremp( (char *)ixmINode_getNodeName(value),
printf("Error while parsing the SetParameterValu
(ParameterValueStruct, Value)");
return -INVALID_ARGUMENTS ;

}
IXML_Node *value_text = ixmINode_getFirstChild(va
parameterList->parameters]i].value=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(value_te
ixmINodeList_free(parval_list);

IXML_Node* pkey=ixmINode_getNextSibling(paramlist)

"MaxEnvelopes")!=0) {
essage.");
guments

nvs);
txt);

ssage.");

terValueList

), "ParameterList")!=0)

€S message

paramlist);

ist);

*)malloc(parameterList-

)

odeName(name),

€S message

e);
1);

"Value")!=0) {
es message

lue);

X))
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IXML_Node *pkey_text = ixmINode_getFirstChild(pkey

*parameterKey=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(pkey_tex

if(*parameterKey == NULL) *parameterKey ="";

ixmINode_free(node);
return O;

}

int parseSetParameterValuesResponse(IXML_Node *node
/* Going to <Status> element */
IXML_Node* stat=ixmINode_getFirstChild(node);
if( strcmp( (char *)ixmINode_getNodeName(stat), "S
printf("Error while parsing the SetParameterValue
(Status)™);
return -INVALID_ARGUMENTS ; // ERRORRR

}

/* Going to the text child */

IXML_Node* stat_txt=ixmINode_getFirstChild(stat);
char *buf = (char *)ixmINode_getNodeValue(stat_txt
*status=atoi(buf);

ixmINode_free(node);

return O;

}

/ /
[rrrrrxxiis GETPARAMETERVALUES PARSING *x#ksxxsk/
/ /

int parseGetParameterValues(IXML_Node *node, String
IXML_Node* names=ixmINode_getFirstChild(node);
if( strcmp( (char *)ixmINode_getNodeName(names), "
printf("Error while parsing the GetParameterValue
(ParameterNames)");
return -1 ; // ERRORRR
}

IXML_NodeList* name_list=ixmINode_getChildNodes(na
/Iputs( (char *)ixmINode_getNodeName(hames) );
parameterNames->size = ixmINodeList_length(name_li
parameterNames->strings = (char **)malloc(paramete

D) o
unsigned int i;
for(i=0;i<parameterNames->size;i++) {
IXML_Node *name = ixmINodeList_item(name_list, i)

IXML_Node *name_text = ixmINode_getFirstChild(nam
[/puts( (char *)ixmINode_getNodeName(name) );
parameterNames->strings][i] =(char
*)ixmICloneDOMString(ixmINode_getNodeValue(name_tex

ixmINodeList_free(name_list);
ixmINode_free(node);
return O;

}

int parseGetParameterValuesResponse(IXML_Node *node
*parameterList) {
/* Going to <ParameterList> element */
IXML_Node* paramlist=ixmINode_getFirstChild(node);
if( stremp( (char *)ixmINode_getNodeName(paramlist

printf("Error while parsing the GetParameterValue
(ParameterList)");
return -1 ; // ERRORRR
}

);

, unsigned int *status) {

tatus")!=0) {
sResponse message

List *parameterNames) {

ParameterNames")!=0) {
S message

mes);

st);
rNames->size*sizeof(char

e);

1);

, ParameterValueList

), "ParameterList")!=0)

sResponse message
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/* Getting the <ParameterValueStruct> elements */
IXML_NodeList* parval_list=ixmINode_getChildNodes(

parameterList->size = ixmINodeList_length(parval_|
/lprintf("Found %d params.\n", *numOfParams);

unsigned long int i;

parameterList->parameters = (ParameterValueStruct
>size*sizeof(ParameterValueStruct) );
for(i=0;i<parameterList->size;i++) {
IXML_Node *parval = ixmINodeList_item(parval_list

IXML_Node *name = ixmINode_getFirstChild(parval);
if( stremp( (char *)ixmINode_getNodeName(name), "
printf("Error while parsing the GetParameterValu
(ParameterList, ParameterValueStruct, Name)");
return -1 ; // ERRORRR

IXML_Node *name_text = ixmINode_getFirstChild(nam
parameterList->parameters[i].name=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(name_tex
IXML_Node *value = ixmINode_getNextSibling(name);
if( stremp( (char *)ixmINode_getNodeName(parval),
printf("Error while parsing the GetParameterValu
(ParameterList, ParameterValueStruct, Vali=ue)");
return -1 ; // ERRORRR

}

IXML_Node *value_text = ixmINode_getFirstChild(va

parameterList->parameters][i].value=(char
*)ixmICloneDOMString(ixmINode_getNodeValue(value_te

ixmINodeList_free(parval_list);
ixmINode_free(node);
return O;

[* * * * * *kkkhkkkhkkkkk * /

[erxsccs GETPARAMETERNAMES PARSING st/

[* * * * * *kkkhkkkhkkkkk * /

int parseGetParameterNames(IXML_Node *node, char **
*nextLevel) {
IXML_Node* path=ixmINode_getFirstChild(node);
if( stremp( (char *)ixmINode_getNodeName(path), "P
printf("Error while parsing the GetParameterNames
(ParameterPath)™);
return -1 ; // ERRORRR
}

IXML_Node *path_text = ixmINode_getFirstChild(path
*pathName=(char *)ixmlCloneDOMString(ixmINode_getN
if(*pathName == NULL) *pathName =",

IXML_Node* nlevel=ixmINode_getNextSibling(path);
if( strcmp( (char *)ixmINode_getNodeName(nlevel),
printf("Error while parsing the GetParameterNames
(NextLevel)");
return -1 ; // ERRORRR
}

IXML_Node *nlevel_text = ixmINode_getFirstChild(nl
*nextLevel=(strcmp(ixmINode_getNodeValue(nlevel_te

ixmINode_free(node);

paramlist);

ist);

*)malloc(parameterList-

D)

Name")!=0) {
esResponse message

e);
);

"Value")!=0) {
esResponse message

lue);

xt));

pathName, unsigned short

arameterPath")!=0) {
message

)i
odeValue(path_text));

"NextLevel")!=0) {
message

evel);
xt),"false")==0)?0:1;
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return O;

}

int parseGetParameterNamesResponse(IXML_Node *node,
parameterNames) {
/| DE XREIAZETAI STON CLIENT

return O;

}

SoapHeader *parseHeader(IXML_Node *node) {
SoapHeader *tmp = (SoapHeader *)malloc(sizeof(Soap
tmp->id = NULL;
tmp->holdRequests=0;
tmp->noMoreRequests=0;
unsigned int i;

IXML_NodelList* head_list=ixmINode_getChildNodes(no

unsigned int len = ixmINodeList_length(head_list);

for(i=0;i<len;i++) {
IXML_Node *el = ixmINodeList_item(head_list, i);
char *name = (char *)ixmINode_getNodeName(el);
IXML_Node *el_text = ixmINode_getFirstChild(el);
if(strcmp(name,"cwmp:ID")==0) tmp->id = (char
*)ixmICloneDOMString(ixmINode_getNodeValue(el_text)
if(strcmp(name,"cwmp:HoldRequests")==0) tmp->hold
*)ixmINode_getNodeValue(el_text) );
if(strcmp(name,"cwmp:NoMoreRequests")==0) tmp->no
(char *)ixmINode_getNodeValue(el_text) );

ixmINodelList_free(head_list);
return tmp;

}

8.0.13 soapcrt.h

/* Papastefanos Serafeim */
/* Sunarthseis gia dhmiouria soap mhnumatwn */

#include <stdio.h>
#include "ixml.h"
#include "client.h"
#include "helpers.h"

/****************

Oi akolou9es sunarthseis dhmiourgoun ta soap envel
***************/

/I Dhmiourgei to soap message gia ena mhnuma Inform
/I antistoixes domes se C me tis parametrous tou TR
IXML_Document *createlnform(SoapHeader *sh, Devicel
EventList *events, unsigned int maxEnvelopse, DateT
int retryCount, ParameterValueList *parameterList);

/I Dhmiourgei to soap message gia ena mhnuma Inform

/I einai to header ka9ws kai ta maximum envelopes t
IXML_Document *createlnformResponse(SoapHeader *sh,
maxEnvelopes);

/I Dhmiourgei to createSetParameterValues mhnuma
IXML_Document *createSetParameterValues(SoapHeader
*parameterList, char *parameterKey);

/I Dhmiourgei to createSetParameterValuesResponse m
IXML_Document *createSetParameterValuesResponse(Soa

/I Dhmiourgei to createGetParameterValues mhnuma

StringList

Header) );

de);

);

Requests = atoi( (char

MoreRequests = atoi(

opes gia ka9e RPC

. Oi parametroi einai oi

69, ka9ws kai ena header.
dStruct deviceld,

ime currentTime, unsigned

Response. Oi parametroi
ou server.
unsigned int

*sh, ParameterValueList

hnuma
pHeader *sh, int status);
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IXML_Document *createGetParameterValues(SoapHeader
*parameterNames);

/I Dhmiourgei to createGetParameterValuesResponse m
IXML_Document *createGetParameterValuesResponse(Soa
ParameterValueList *parameterList);

/I Dhmiourgei to createGetParameterNames mhnuma
IXML_Document *createGetParameterNames(SoapHeader *
unsigned short int nextLevel);

/I Dhmiourgei to createGetParameterNamesResponse mh
IXML_Document *createGetParameterNamesResponse(Soap
unsigned short int nextLevel);

/I Dhmiourgei ena Fault response
IXML_Document *createFaultResponse(SoapHeader *sh,

/I Dhmiourgei ena Fault response gia thn SetParamet
IXML_Document *createSetFaultResponse(SoapHeader *s
*params, int * errors);

/*******************

Oi akolou9es sunarthseis einai voh9htikes kai xrhs
parapanw sunarthseis. De 9a prepei na klh9oun anej
***************/

/I Metafrazei mia domh DeviceStruct se soap
IXML_Element *createDeviceld(IXML_Document* doc, De

/I Metafrazei mia domh EventStruct se soap
IXML_Element *createEvent(IXML_Document* doc, Event

/I Metafrazei enan akeraio se maxenvelopes element
IXML_Element *createMaxEnvelope(IXML_Document* doc,
maxEnvelope);

/I Metafrazei thn hmeromhnia se soap
IXML_Element *createDateTime(IXML_Document* doc, Da

// Dhmiourgei to retry count element
IXML_Element *createRetryCount(IXML_Document* doc,

/I Metafrazei mia domh ParameterValueStruct se soap
IXML_Element *createParameterList(IXML_Document* do
*parameterListm);

/Il Dhmiourgei to status element
IXML_Element *createStatus(IXML_Document* doc, unsi

/I Metafrazei mia lista apo sumvoloakolou9es sto Pa
IXML_Element *createParameterNames(IXML_Document *d
*parameterNames);

/Il Dhmiourgei to header se soap me vash to sh
IXML_Node *createHeader(IXML_Document* doc, SoapHea

8.06.14 soapcrt.cpp

[* Papastefanos Serafeim */
/* Sunarthseis gia dhmiourgia soap mhnumatwn */

#include <stdio.h>
#include "ixml.h"
#include "client.h"
#include "soapcrt.h"
#include "helpers.h"
#include "custom.h"

*sh, StringList

hnuma
pHeader *sh,

sh, char *parameterPath,

numa

Header *sh, char *path,

int code);

erNames
h, ParameterValuelList

imopoiountai apo tis
arthta.

viceldStruct *deviceld);

List *events);

unsigned int

teTime *currentTime);

unsigned int retryCount);

¢, ParameterValueList

gned int status);

rameterNames element
oc, StringList

der *sh);
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[ /

/********** INFORM CREAT'ON **********/

[ /

IXML_Document *createlnform(SoapHeader *sh, Devicel

EventList *events, unsigned int maxEnvelope, DateTi

int retryCount, ParameterValueList *parameterList)
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmlDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:

ixmlElement_setAttribute(envelope,"xmlins:soap","ht
/soap/envelope/");

ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );

ixmlElement_setAttribute(envelope,"xmins:xsi",
"http://iwww.w3.0rg/2001/XMLSchemalinstance/" );

ixmlElement_setAttribute(envelope,"xmins:xsd",
"http://www.w3.0rg/2001/XMLSchema/" );

ixmlElement_setAttribute(envelope,"xmins:cwmp", "u
0");

ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body= ixmIDocument_createElementNS(d

"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *inform=ixmIDocument_createElementNS(
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:Infor
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *devid = createDeviceld(doc, &devicel
IXML_Element *evt = createEvent(doc, events);
IXML_Element *maxenv=createMaxEnvelope(doc, maxEnv
IXML_Element *dt=createDateTime(doc, &currentTime)
IXML_Element *retrcou=createRetryCount(doc, retryC
IXML_Element *parlist=createParameterList(doc, par

ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No

return doc;

}

IXML_Document *createlnformResponse(SoapHeader *sh,
maxEnvelope) {
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmlDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:

ixmlElement_setAttribute(envelope,"xmlins:soap","ht
/soap/envelope/");

ixmlElement_setAttribute(envelope,"soap:encodingSt

soap.org/soap/encoding/" );

dStruct deviceld,
me currentTime, unsigned

{

NS(doc,
Envelope");
tp://schemas.xmlsoap.org

yle","http://schemas.xml

rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

oc,
Body");
Node *)body);

doc,
m");
*inform);

d);
elope);
E)unt);

ameterList);

de *)devid);
de *)ewvt);

de *)maxenv);
de *)dt);

de *)retrcou);
de *)parlist);

unsigned int

NS(doc,
Envelope");
tp://schemas.xmlsoap.org

yle","http://schemas.xml
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ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body= ixmlIDocument_createElementNS(d

"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *informresp=ixmlDocument_createElemen

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:Infor
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node
IXML_Element *maxenv=createMaxEnvelope(doc, maxEnv
ixmINode_appendChild( (IXML_Node *)informresp,(IXM
return doc;

}

IXML_Element *createDeviceld(IXML_Document* doc, De
IXML_Element *el=ixmIDocument_createElementNS(doc,

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Deviceld")
ixmlElement_setAttribute(el,"xsi:type","cwmp:Devic

IXML_Element *manuf=ixmIDocument_createElementNS(d
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Manufactur
IXML_Node* manuf_text=ixmIDocument_createTextNode(
>manufactorer);
ixmlElement_setAttribute(manuf,"xsi:type","xsd:str
ixmINode_appendChild( (IXML_Node *) manuf, manuf_t

IXML_Element *oui=ixmlDocument_createElementNS(doc
"xmlns:cwmp=urn:dslforum-org:cwmp-1-0", "OUI");
IXML_Node* oui_text=ixmIDocument_createTextNode(do

ixmlElement_setAttribute(oui,"xsi:type","xsd:strin
ixmINode_appendChild( (IXML_Node *) oui, oui_text)

IXML_Element *prclass=ixmIDocument_createElementNS
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ProductCla
IXML_Node* prclass_text=ixmIDocument_createTextNod
>productClass);
ixmlElement_setAttribute(prclass,"xsi:type”,"xsd:s
ixmINode_appendChild( (IXML_Node *) prclass, prcla

IXML_Element *sn=ixmIDocument_createElementNS(doc,
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "SerialNumb
IXML_Node* sn_text=ixmIDocument_createTextNode(doc
>serialNumber);
ixmlElement_setAttribute(sn,"xsi:type","xsd:string
ixmINode_appendChild( (IXML_Node *) sn, sn_text);

ixmINode_appendChild( (IXML_Node *)el, (IXML_Node
ixmINode_appendChild( (IXML_Node *)el, (IXML_Node
ixmINode_appendChild( (IXML_Node *)el, (IXML_Node
ixmINode_appendChild( (IXML_Node *)el, (IXML_Node

return el;

}

IXML_Element *createEvent(IXML_Document* doc, Event

IXML_Element *el=ixmIDocument_createElementNS(doc,
"xmlns:cwmp=urn:dslforum-org:cwmp-1-0", "Event");

char a[40];

sprintf(a, "cwmp:EventStruct[%d]", events->size );

rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

oc,
Body");
Node *)body);

tNS(doc,
mResponse”);

*informresp);

elope);

L_Node *)maxenv);

viceldStruct *deviceld) {

’ eldStruct");

oc,
er");
doc, deviceld-

ing[64]" );
ext);

c, deviceld->OUI);
gl6]");
(doc,
ss");
e(doc, deviceld-

tring[64]" );
ss_text);

er");
, deviceld-

(64]");
*)manuf );
*Joui );

*)prclass );
)sn);

List *events) {
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ixmlElement_setAttribute(el,"soap:arrayType",a );
unsigned int i;

for(i=0;i<events->size;i++) {

IXML_Element *ell=ixmIDocument_createElementNS(do

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "EventCode"
IXML_Node* ell_text=ixmIDocument_createTextNode(d

>events]i].eventCode );
ixmlElement_setAttribute(ell,"xsi:type","xsd:stri
ixmINode_appendChild( (IXML_Node *) ell, (IXML_No

ixmINode_appendChild( (IXML_Node *) el, (IXML_Nod
}

return el;

}

IXML_Element *createMaxEnvelope(IXML_Document* doc,
maxEnvelope) {
IXML_Element *el=ixmIDocument_createElementNS(doc,
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "MaxEnvelop
ixmlElement_setAttribute(el,"xsi:type","xsd:unsign
char *buf = (char *)malloc(4*sizeof(char) ) ;
sprintf(buf, "%d", maxEnvelope);
IXML_Node* el_text=ixmIDocument_createTextNode(doc
ixmINode_appendChild( (IXML_Node *) el, el_text);
return el;

}

IXML_Element *createDateTime(IXML_Document* doc, Da
IXML_Element *el=ixmIDocument_createElementNS(doc,

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "CurrentTim
char *dt = datetoasci(currentTime);
ixmlElement_setAttribute(el,"xsi:type”,"xsd:dateTi
IXML_Node* el_text=ixmlDocument_createTextNode(doc
ixmINode_appendChild( (IXML_Node *) el, el_text);

I[free(dt);
return el;

}

IXML_Element *createRetryCount(IXML_Document* doc,

IXML_Element *el=ixmIDocument_createElementNS(doc,
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "RetryCount

ixmlElement_setAttribute(el,"xsi:type","xsd:unsign

char *buf = (char *)malloc(4*sizeof(char) ) ;

sprintf(buf, "%d", retryCount);

IXML_Node* el_text=ixmIDocument_createTextNode(doc

ixmINode_appendChild( (IXML_Node *) el, el_text);

return el;

}

IXML_Element *createParameterList(IXML_Document* do
*parameterList) {
IXML_Element *el=ixmIDocument_createElementNS(doc,
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterL
char a[50];
sprintf(a, "cwmp:ParameterValueStruct[%d]", parame
ixmlElement_setAttribute(el,"soap:arrayType",a );

unsigned int i;

for(i=0;i<parameterList->size;i++) {

IXML_Element *el1=ixmIDocument_createElementNS(do

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterV

C,
oc, events-

ng[64]" );
de *) ell_text);

e *) ell);

unsigned int

es");
edint");

, buf);

teTime *currentTime) {
en:

me" );
, dt);

unsigned int retryCount)

)
edint");

, buf);

c, ParameterValueList

ist");

terList->size);

c,
alueStruct");
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IXML_Element *name=ixmIDocument_createElementNS(d

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Name");
IXML_Node* name_text=ixmIDocument_createTextNode(

>parameters[i].name );
ixmlElement_setAttribute(name,"xsi:type"”,"xsd:str
ixmINode_appendChild( (IXML_Node *) name, (IXML_N

IXML_Element *value=ixmlDocument_createElementNS(
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Value");
IXML_Node* value_text=ixmIDocument_createTextNode
>parameters]i].value );
ixmlElement_setAttribute(value,"xsi:type","xsd:st
ixmINode_appendChild( (IXML_Node *) value, (IXML_

ixmINode_appendChild( (IXML_Node *) ell, (IXML_No
ixmINode_appendChild( (IXML_Node *) el1, (IXML_No
ixmINode_appendChild( (IXML_Node *) el, (IXML_Nod

}

return el;

/
[rxexxrrk GETPARAMETER VALUES CREATION **ttrkkiok
/

IXML_Document *createGetParameterValues(SoapHeader
*parameterNames) {
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:

ixmlElement_setAttribute(envelope,"xmins:soap","ht
/soap/envelope/");

ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );

ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");

ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do

"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *inform=ixmIDocument_createElementNS(

"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:GetPa
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node
IXML_Element *parlist=createParameterNames(doc, pa
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
return doc;

}

IXML_Document *createGetParameterValuesResponse(Soa
ParameterValueList *parameterList) {

oc,

doc, parameterList-

ing");

ode *) name_text);

doc,

(doc, parameterList-

ring”);

Node *) value_text);

de *) name);
de *) value);
e *) ell);

*sh, StringList

NS(doc,
Envelope");

tp://schemas.xmlsoap.org
yle","http://schemas.xml

rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

C,
Body");
Node *)body);

doc,
rameterValues");

*)inform);

rameterNames);

de *)parlist);

pHeader *sh,
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IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmlElement_setAttribute(envelope,"xmlins:soap","ht
/soap/envelope/");
ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );
ixmlElement_setAttribute(envelope,"xmlins:xsi",
"http://www.w3.0rg/2001/XMLSchemalinstance/" );
ixmlElement_setAttribute(envelope,"xmins:xsd",
"http://www.w3.0rg/2001/XMLSchema/" );
ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *inform=ixmIDocument_createElementNS(
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:GetPa
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *parlist=createParameterList(doc, par
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No

return doc;

}

IXML_Element *createParameterNames(IXML_Document *d
*parameterNames) {
IXML_Element *el=ixmIDocument_createElementNS(doc,
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterN
char a[50];
sprintf(a, "cwmp:ParameterValueStruct[%d]", parame
ixmlElement_setAttribute(el,"soap:arrayType",a );

unsigned int i;

for(i=0;i<parameterNames->size;i++) {
IXML_Element *ell=ixmIDocument_createElementNS(do
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterN

IXML_Node* ell_text=ixmIDocument_createTextNode(d
>strings|i] );

ixmlElement_setAttribute(ell,"xsi:type","xsd:stri

ixmINode_appendChild( (IXML_Node *) ell, (IXML_No

ixmINode_appendChild( (IXML_Node *) el, (IXML_Nod
}

return el;

}

[* * * * * *kkkhkkkhkkkkk * x/

[reexsices SETPARAMETERVALUES CREATION s/

[* * * *kkkhkkkhkkkkk * x/

NS(doc,
Envelope");
tp://schemas.xmlsoap.org

yle","http://schemas.xml

rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

C,
Body");
Node *)body);

doc,
rameterValuesResponse");

*)inform);

ameterList);

de *)parlist);

oc, StringList
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terNames->size);
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oc, parameterNames-
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de *) ell_text);

e * ell);
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IXML_Document *createSetParameterValues(SoapHeader
*parameterList, char *parameterKey) {
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmlElement_setAttribute(envelope,"xmlins:soap","ht
/soap/envelope/");
ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );
ixmlElement_setAttribute(envelope,"xmlins:xsi",
"http://www.w3.0rg/2001/XMLSchemalinstance/" );
ixmlElement_setAttribute(envelope,"xmins:xsd",
"http://www.w3.0rg/2001/XMLSchema/" );
ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!I=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *setparval=ixmIDocument_createElement
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:SetPa
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *parlist=createParameterList(doc, par

ixmINode_appendChild( (IXML_Node *)setparval,(IXML

IXML_Element *parkey = ixmIDocument_createElementN
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterK
IXML_Node *parkey_text =ixmlDocument_createTextNod
ixmINode_appendChild( (IXML_Node *)parkey,(IXML_No
ixmINode_appendChild( (IXML_Node *)setparval,(IXML

return doc;

IXML_Document *createSetParameterValuesResponse(Soa
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:

ixmlElement_setAttribute(envelope,"xmlins:soap","ht
/soap/envelope/");

ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );

ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");

ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

*sh, ParameterValueList

NS(doc,
Envelope");
tp://schemas.xmlsoap.org

yle","http://schemas.xml

rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

C,
Body");
Node *)body);

NS(doc,
rameterValues");
*)setparval);

ameterList);

_Node *)parlist);

S(doc,

ey");
e(doc, parameterKey);
de *)parkey_text);
_Node *)parkey);

pHeader *sh, int status)

NS(doc,
Envelope");

tp://schemas.xmlsoap.org

yle","http://schemas.xml
rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);



IXML_Element *body=ixmIDocument_createElementNS(do
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *inform=ixmIDocument_createElementNS(
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:SetPa
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *stat=createStatus(doc, status);
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No

return doc;

}

IXML_Element *createStatus(IXML_Document* doc, unsi
IXML_Element *stat=ixmlDocument_createElementNS(do
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Status");
char *buf = (char *)malloc(4*sizeof(char) ) ;
sprintf(buf, "%d", status);
IXML_Node* stat_text=ixmIDocument_createTextNode(d
ixmINode_appendChild( (IXML_Node *) stat, stat_tex
return stat;

[ woxkk
[rxxxikiiic: GETPARAMETERNAMES CREATION #kkkkikf
[ woxkk

IXML_Document *createGetParameterNames(SoapHeader *
unsigned short int nextLevel) {
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmlDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmlElement_setAttribute(envelope,"xmlins:soap","ht
/soap/envelope/");
ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );
ixmlElement_setAttribute(envelope,"xmins:cwmp", "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!I=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do

"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *inform=ixmIDocument_createElementNS(
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:GetPa
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *parpath=ixmIDocument_createElementNS
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterP

IXML_Node* parpath_text=ixmlDocument_createTextNod

ixmINode_appendChild( (IXML_Node *)parpath,(IXML_N

IXML_Element *nextlev=ixmIDocument_createElementNS
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "NextLevel"

char *nl;

if(nextLevel==0) nl = "false"; else nl="true";

IXML_Node* nextlev_text=ixmIDocument_createTextNod

C,

Body");
Node *)body);
doc,

rameterValuesResponse");
*)inform);

de *)stat);

gned int status) {
C,

oc, buf);

t);

sh, char *parameterPath,

NS(doc,
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tp://schemas.xmlsoap.org
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ixmINode_appendChild( (IXML_Node *)nextlev,(IXML_N

ixmINode_appendChild( (IXML_Node *)inform,(IXML_No
ixmINode_appendChild( (IXML_Node *)inform,(IXML_No

return doc;

IXML_Document *createGetParameterNamesResponse(Soap
unsigned short nextLevel){

unsigned int i;

IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmlDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmlElement_setAttribute(envelope,"xmins:soap","ht
/soap/envelope/");
ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );
ixmlElement_setAttribute(envelope,"xmins:xsi",
"http://iwww.w3.0rg/2001/XMLSchemalinstance/" );
ixmlElement_setAttribute(envelope,"xmins:xsd",
"http://www.w3.0rg/2001/XMLSchema/" );
ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do

"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *response=ixmlDocument_createElementN
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "cwmp:GetPa
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

/I Gia arxh de 9a Ihf9ei up' oyin to nextLevel

INXML_Element *plist= ixmIDocument_createElementN
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterL

if(strcmp(path, ")==0) { //Adeio path
IXML_Element *parameterList = ixmlDocument_create
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "ParameterL

ixmlElement_setAttribute(parameterList,"xmins:soap
p.org/soap/envelope/");
char a[50];
sprintf(a, "cwmp:ParameterinfoStruct[%d]", NUMOFV
ixmlElement_setAttribute(parameterList,"soap:arra
ixmINode_appendChild( (IXML_Node *)response,(IXML
*)parameterList);

for(i=0;i<NUMOFVARS;i++) {
IXML_Element *el = ixmIDocument_createElementNS(
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Parameterl

IXML_Element *name = ixmIDocument_createElementN
"xmlns:cwmp=urn:dslforum-org:cwmp-1-0", "Name");

IXML_Node *name_text = ixmlDocument_createTextNo
deviceVariables|i].name);

ode *)nextlev_text);

de *)parpath);
de *)nextlev);

Header *sh, char *path,

NS(doc,
Envelope");
tp://schemas.xmlsoap.org

yle","http://schemas.xml

rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

C,
Body");
Node *)body);

S(doc,
rameterNamesResponse");
*)response);

S(doc,
ist");

ElementNS(doc,
ist");

,"http://schemas.xmlsoa

ARS);

yType",a);
_Node

doc,
nfoStruct");

S(doc,

de(doc,
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ixmINode_appendChild( (IXML_Node *)name,(IXML_No

IXML_Element *writable = ixmlDocument_createElem
"xmins:cwmp=urn:dslforum-org:cwmp-1-0", "Writable")

IXML_Node *writable_text = ixmIDocument_createTe
*)(deviceVariables][i].writable?"true":"false"));

ixmINode_appendChild( (IXML_Node *)writable,(IXM
*)writable_text);

ixmINode_appendChild( (IXML_Node *)el,(IXML_Node
ixmINode_appendChild( (IXML_Node *)el,(IXML_Node
ixmINode_appendChild( (IXML_Node *)parameterList
}
}

for(i=0;i<NUMOFVARS;i++) {

if(strncmp(path, deviceVariablesli].name, strlen(

return doc;

}

IXML_Document *createFaultResponse(SoapHeader *sh,
IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmlElement_setAttribute(envelope,"xmins:soap","ht
/soap/envelope/");
ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );
ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *fault=ixmlDocument_createElementNS(d
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *faultcode=ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "fault
ixmINode_appendChild( (IXML_Node *)fault,(IXML_Nod
IXML_Node *faultcode_text= ixmlDocument_createText
ixmINode_appendChild( (IXML_Node *)faultcode,(IXML

IXML_Element *faultstring=ixmIDocument_createEleme
"http://schemas.xmlsoap.org/soap/envelope/", "fault

ixmINode_appendChild( (IXML_Node *)fault,(IXML_Nod

IXML_Node *faultstring_text= ixmlDocument_createTe
fault);

ixmINode_appendChild( (IXML_Node *)faultstring,(IX
*faultstring_text);

de *)name_text);
entNS(doc,
xtNode(doc, (char
L_Node

*)name);

*)writable);
,(IXML_Node *)el);

path) )==0) {

int code) {

NS(doc,
Envelope");

tp://schemas.xmlsoap.org

yle","http://schemas.xml
rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);

C,
Body");
Node *)body);

oc,
Fault");
*)fault);

NS(doc,

code");
e *)faultcode);
Node(doc,"Client");
_Node *)faultcode_text);

ntNS(doc,

string");
e *)faultstring);
xtNode(doc,"CWMP

ML_Node
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IXML_Element *detail = ixmlDocument_createElementN
"http://schemas.xmlsoap.org/soap/envelope/", "detai
ixmINode_appendChild( (IXML_Node *)fault,(IXML_Nod

IXML_Element *faultcwmp=ixmIDocument_createElement
org:cwmp-1-0", "cwmp:Fault");
ixmINode_appendChild( (IXML_Node *)detail,(IXML_No

IXML_Element *faultcodecwmp=ixmlDocument_createEle
"urn:dslforum-org:cwmp-1-0", "FaultCode");

ixmINode_appendChild( (IXML_Node *)faultcwmp,(IXML

char a[5];

sprintf(a, "%d", code);

IXML_Node *faultcodecwmp_text= ixmlDocument_create

ixmINode_appendChild( (IXML_Node *)faultcodecwmp,(
*)faultcodecwmp_text);

IXML_Element *faultstringcwmp=ixmIDocument_createE
"urn:dsiforum-org:cwmp-1-0", "FaultString");

ixmINode_appendChild( (IXML_Node *)faultcwmp,(IXML
*faultstringcwmp);

IXML_Node *faultstringcwmp_text= ixmlDocument_crea
getErrorByNum(code) );

ixmINode_appendChild( (IXML_Node *)faultstringcwmp
*faultstringcwmp_text);

return doc;

IXML_Document *createSetFaultResponse(SoapHeader *s
*params, int * errors) {

unsigned int i;

IXML_Document *doc = ixmlDocument_createDocument()

IXML_Element *envelope= ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmlElement_setAttribute(envelope,"xmins:soap","ht
/soap/envelope/");
ixmlElement_setAttribute(envelope,"soap:encodingSt
soap.org/soap/encoding/" );
ixmlElement_setAttribute(envelope,"xmins:cwmp”, "u
0");
ixmINode_appendChild( (IXML_Node *)doc,(IXML_Node

if(sh!=NULL) {
IXML_Node *header = createHeader(doc, sh);
ixmINode_appendChild( (IXML_Node *)envelope,(IXML

}

IXML_Element *body=ixmIDocument_createElementNS(do
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)envelope,(IXML_

IXML_Element *fault=ixmlDocument_createElementNS(d
"http://schemas.xmlsoap.org/soap/envelope/", "soap:
ixmINode_appendChild( (IXML_Node *)body,(IXML_Node

IXML_Element *faultcode=ixmIDocument_createElement
"http://schemas.xmlsoap.org/soap/envelope/", "fault
ixmINode_appendChild( (IXML_Node *)fault,(IXML_Nod
IXML_Node *faultcode_text= ixmIDocument_createText
ixmINode_appendChild( (IXML_Node *)faultcode,(IXML

IXML_Element *faultstring=ixmIDocument_createEleme
"http://schemas.xmlsoap.org/soap/envelope/", "fault

S(doc,
");
e *)detail);
NS(doc, "urn:dslforum-

de *)faultcwmp);

mentNS(doc,

_Node *)faultcodecwmp);
TextNode(doc,a);
IXML_Node
lementNS(doc,

_Node

teTextNode(doc,

,(IXML_Node

h, ParameterValuelList

NS(doc,
Envelope");

tp://schemas.xmlsoap.org

yle","http://schemas.xml
rn:dslforum-org:cwmp-1-

*) envelope);

_Node *)header);
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Node *)body);
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ntNS(doc,
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ixmINode_appendChild( (IXML_Node *)fault,(IXML_Nod

IXML_Node *faultstring_text= ixmlDocument_createTe
fault");

ixmINode_appendChild( (IXML_Node *)faultstring,(IX
*faultstring_text);

IXML_Element *detail = ixmlDocument_createElementN
"http://schemas.xmlsoap.org/soap/envelope/", "detai
ixmINode_appendChild( (IXML_Node *)fault,(IXML_Nod

IXML_Element *faultcwmp=ixmIDocument_createElement
org:cwmp-1-0", "cwmp:Fault");
ixmINode_appendChild( (IXML_Node *)detail,(IXML_No

IXML_Element *faultcodecwmp=ixmlDocument_createEle
"urn:dslforum-org:cwmp-1-0", "FaultCode");

ixmINode_appendChild( (IXML_Node *)faultcwmp,(IXML

IXML_Node *faultcodecwmp_text= ixmlDocument_create

ixmINode_appendChild( (IXML_Node *)faultcodecwmp,(
*)faultcodecwmp_text);

IXML_Element *faultstringcwmp=ixmIDocument_createE
"urn:dslforum-org:cwmp-1-0", "FaultString");

ixmINode_appendChild( (IXML_Node *)faultcwmp,(IXML
*faultstringcwmp);

IXML_Node *faultstringcwmp_text= ixmlDocument_crea
arguments" );

ixmINode_appendChild( (IXML_Node *)faultstringcwmp
*faultstringcwmp_text);

for(i=0;i<params->size;i++) {
if(errors[i]'=0) {
IXML_Element *setparamsfault =ixmIDocument_creat
"urn:dslforum-org:cwmp-1-0", "SetParameterValuesFau
ixmINode_appendChild( (IXML_Node *)faultcwmp, (IX
*)setparamsfault);

IXML_Element *pn=ixmIDocument_createElementNS(do
org:cwmp-1-0", "ParameterName");

ixmINode_appendChild( (IXML_Node *)setparamsfaul

IXML_Node *pn_text= ixmIDocument_createTextNode(
>parameters[i].name);

ixmINode_appendChild( (IXML_Node *)pn,(IXML_Node

IXML_Element *fc=ixmIDocument_createElementNS(do
org:cwmp-1-0", "FaultCode");

ixmINode_appendChild( (IXML_Node *)setparamsfaul

char a[5];

sprintf(a, "%d", -errorsi]);

IXML_Node *fc_text= ixmIDocument_createTextNode(

ixmINode_appendChild( (IXML_Node *)fc,(IXML_Node

IXML_Element *fs=ixmIDocument_createElementNS(do
org:cwmp-1-0", "FaultString");

ixmINode_appendChild( (IXML_Node *)setparamsfaul

IXML_Node *fs_text= ixmIDocument_createTextNode(
errorsli]) );

ixmINode_appendChild( (IXML_Node *)fs,(IXML_Node

}

return doc;
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xtNode(doc,"CWMP
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IXML_Node *createHeader(IXML_Document* doc, SoapHea
IXML_Element *header=ixmIDocument_createElementNS(

"http://schemas.xmlsoap.org/soap/envelope/", "soap:

IXML_Element *id=ixmIDocument_createElementNS(doc,
1-0", "cwmp:ID");
ixmlElement_setAttribute(id,"soap:mustUnderstand",
IXML_Node* id_text=ixmlDocument_createTextNode(doc
ixmINode_appendChild( (IXML_Node *) id, id_text);
ixmINode_appendChild( (IXML_Node *)header,(IXML_No

if(sh->holdRequests!=0) {

IXML_Element *holdregs=ixmIDocument_createElement

org:cwmp-1-0", "cwmp:HoldRequests");
ixmlElement_setAttribute(holdregs,"soap:mustUnder
char *buf = (char *)malloc(4*sizeof(char) ) ;
sprintf(buf, "%d", sh->holdRequests);
IXML_Node* holdregs_text=ixmlDocument_createTextN
free(buf);
ixmINode_appendChild( (IXML_Node *) holdregs, hol
ixmINode_appendChild( (IXML_Node *)header,(IXML_N

}

if(sh->noMoreRequests!=0) {
IXML_Element *nmr=ixmIDocument_createElementNS(do
org:cwmp-1-0", "cwmp:NoMoreRequests");
char *buf = (char *)malloc(4*sizeof(char) ) ;
sprintf(buf, "%d", sh->noMoreRequests);
IXML_Node* nmr_text=ixmIDocument_createTextNode(d
free(buf);
ixmINode_appendChild( (IXML_Node *) nmr, nmr_text
ixmINode_appendChild( (IXML_Node *)header,(IXML_N

}

return (IXML_Node *)header;
}

8.0.15 typechk.h

[* Papastefanos Serafeim */
/* Sunarthseis gia elegxo tupwn */

#ifndef TYPECHK_H
#define_TYPECHK_H

#include "client.h"

/* Oi epomenes sunarthseis pernoun ws parametro ena
* autwn pairnoun kai ena integer pou ka9orizei to
* ejetazoun an sto string auto uparxei o katallhlo
* apo to onoma, dhladh string, int, unsignedint, b
* base64. Epistrefetai 0 an sto string uparxei o k
* arnhtikh timh an den uparxei. */

int checkString(char *buf, unsigned int len);

int checkint(char *buf);

int checkUnsignedInt(char *buf);

int checkBoolean(char *buf);

int checkDateTime(char *buf);

int checkBase64(char *buf, unsigned int len);

/* Oi epomenes sunarthseis kanoun parse to string k
* ton katallhlo tupo. */

long int parselnt(char *buf);

unsigned long int parseUnsignedInt(char *buf);

int parseBoolean(char *buf);

der *sh) {
doc,

Header");
"urn:dslforum-org:cwmp-

"),
, sh->id);

de *)id);
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DateTime parseDateTime(char *buf);

/* Auth h sunarthsh kaleitai prin klh9ei h handleSe
* na elex9ei to an oi parametroi pou perniountai e
int checkSetParameterValues(ParameterValueList *par

#endif //_TYPECHK_H

8.0.16 typechk.cpp

/* Papastefanos Serafeim */
/* Sunarthseis gia elegxo tupwn */

#include "client.h"
#include "typechk.h"
#include "ctype.h"
#include "stdio.h"
#include "string.h"
#include "helpers.h"
#include "custom.h"
#include <stdlib.h>
#include <limits.h>

/* H sunarthsh auth pairnei mia lista parametrwn po
* perastei sthn handleSetParameterValues kai enan
* akeraious, me mege9os iso me th lista paraketrwn
* mia apo tis parametrous ths listas xrhsimopoiwnt
* h opoia vrisketai sto custom.c kai an uparxei pr
* ti9etai sthn katallhlh 9esh tou pinaka errors h
* An ginei estw kai ena sfalma epistrefetai to -IN
* opote h sunarthsh pou kalese thn checkSetParamet
* elegjei kai ton pinaka errors gia mh mhdenikes t
* vrei pou akrivws egine to la9os / 1a9h. */
int checkSetParameterValues(ParameterValueList *par
{
unsigned int i;
intok = 1;
intr=0;
for(i=0;i<parameterList->size;i++) errors]i]=0;

for(i=0;i<parameterList->size;i++) {
StateVariable *sv = getStateVariable(parameterLis
>parameters[i].name);

if(sv->writable==0) {
ok =0;
errors[i]=-ATTEMPT_TO_SET_NON_WRITABLE;

} else if( (r=checkParameter(parameterList->param
ok =0;
errors[i]=r;

}
}
if(ok==0) return -INVALID_ARGUMENTS,; else return 0

/* Elegxei an to string buf einai katallhlou mege9o

int checkString(char *buf, unsigned int len) {
if(buf == NULL) return -INTERNAL_ERROR;
if(strlen(buf) > len) return -INVALID_PARAMETER_VA
return O;

}

/* Elegxei an sto buf uparxei katallhlos akeraios *
int checkint(char *buf) {
if(buf == NULL) return -INTERNAL_ERROR;
long int tmp = strtol(buf, NULL, 10);
if(tmp == LONG_MAX || tmp == LONG_MIN) return -INV
int i=0;

tParameterValues, wste
inai oi swstes. */
ameterList, int *errors);

u prokeitai na

pinaka apo

. Elegxei ka9e

as thn checkParameter
ovlhma

timh tou sfalmatos.
VALID_ARGUMENTS,
erValues 9a

imes wste na

ameterList, int *errors)

eters][i]))!=0) {

us */

LUE;

ALID_PARAMETER_VALUE;
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}

while(isspace(buf[i]) && buf[i]!=0 ) i++;
if(buf[i]==0) return -INVALID_PARAMETER_TYPE;
if(tisdigit(buffi])) {
if(buffi]'="+' && buffi]!="-") return -INVALID_PA
i++;

}
while(isdigit(buffi])&& buf[i]'=0) i++;
if(buf[i]==0) return 0O;
else if(isspace(buf[i])) {
while(isspace(buf[i])&& buf[i]!'=0) i++;
if(buf[i]==0) return 0O;
else return -INVALID_PARAMETER_TYPE;
} else return -INVALID_PARAMETER_TYPE;

return O;

/* Elegxei an sto buf uparxei katallhlos aproshmos
int checkUnsignedInt(char *buf) {

}

if(buf == NULL) return -INTERNAL_ERROR;
long int tmp = strtol(buf, NULL, 10);

if(tmp == LONG_MAX || tmp == LONG_MIN) return -INV

int i=0;
while(isspace(buf[i]) && buf[i]!=0 ) i++;
if(buf[i]==0) return -INVALID_PARAMETER_TYPE;
if(tisdigit(bufil)) -INVALID_PARAMETER_TYPE;
while(isdigit(buf[i])&& buf[i]!=0) i++;
if(buf[i]==0) return 0O;
else if(isspace(bufli])) {
while(isspace(buf[i])&& buf[i]!'=0) i++;
if(buf[i]==0) return 0O;
else return -INVALID_PARAMETER_TYPE;
} else return -INVALID_PARAMETER_TYPE;

return O;

/* Elegxei an sto buf uparxei 0 h 1 (boolean) */
int checkBoolean(char *buf) {

}

int i=0;
if(buf == NULL) return -INTERNAL_ERROR;
while(isspace(buf[i]) && buf[i]!=0 ) i++;
if(buf[i]==0) return -INVALID_PARAMETER_TYPE;
if( (bufi]'='0"&& (bufi]!="1") ) return -INVALI
i++;
if(buf[i]==0) return 0;
else if(isspace(buf[i])) {
while(isspace(buffi])&& buf[i]!'=0) i++;
if(buf[i]==0) return 1;
else return -INVALID_PARAMETER_TYPE;
} else return -INVALID_PARAMETER_TYPE;
return O;

/* Elegxei an sto buf uparxei DateTime */
int checkDateTime(char *buf) {

int i=0;

if(buf == NULL) return -INTERNAL_ERROR;
while(isspace(buf[i]) && buf[i]!=0 ) i++;

if(buf[i]==0) return -INVALID_PARAMETER_TYPE;
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(buf[i]=="-") i++; else return -INVALID_PARAMETE
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(buf[i]=="-") i++; else return -INVALID_PARAMETE

RAMETER_TYPE;

akeraios */

ALID_PARAMETER_VALUE;

D_PARAMETER_TYPE;

METER_TYPE;
METER_TYPE;
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R_TYPE;
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R_TYPE;
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if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(buf[i]=="T") i++; else return -INVALID_PARAMETE
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(buf[i]=="") i++; else return -INVALID_PARAMETE
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(buf[i]=="") i++; else return -INVALID_PARAMETE
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(isdigit(buf[i])) i++; else return -INVALID_PARA
if(buf[i]==0) return 0O;
else if(isspace(buf[i])) {

while(isspace(buf[i])&& buf[i]!'=0) i++;

if(buf[i]==0) return 1;

else return -INVALID_PARAMETER_TYPE;
} else return -INVALID_PARAMETER_TYPE;
return O;

}

/* Elegxei an sto buf uparxei base64 mege9ous len.
* epitrepetai na exei tous xarakthres A-Z, a-z, O-
* uparxei allos xarakthras 9a epistrafei -INVALID_
int checkBase64(char *buf, unsigned int len) {
unsigned int i;
if(buf == NULL) return -INTERNAL_ERROR;
if(strlen(buf) > len) return -INVALID_PARAMETER_VA
for(i=0;i<strlen(buf);i++) {
if( isalpha(buf[i]) || isdigit(buf[i]) ) continue
if( (buffi] == "+")||(buf[i] == "/")||buf[i] =="

return -INVALID_PARAMETER_TYPE;
}

return O;

}

[* Epistrefei ton akeraio pou uparxei sto buf. Kale
* exei hdh klh9ei h checkint */
long int parselnt(char *buf) {

return( strtol(buf, NULL, 10) );

}

/* Epistrefei ton aproshmo pou uparxei sto buf. Kal

* exei hdh klh9ei h checkUnsignedint */

unsigned long int parseUnsignedInt(char *buf) {
return( strtoul(buf, NULL, 10) );

}

[* Epistrefei ton boolean pou uparxei sto buf. Kale
* exei hdh klh9ei h checkBoolean */
int parseBoolean(char *buf) {

if(atoi(buf) == 0) return O;

else return 1;

}

/* Epistrefei to DateTime pou uparxei sto buf. Kale
* exei hdh klh9ei h checkDateTime */
DateTime parseDateTime(char *buf) {

int i=0;

while(isspace(buf[i]))i++;

DateTime *dt=ascitodate(&buf[i]);

DateTime dateTime = *dt;

return dateTime;

METER_TYPE;
METER_TYPE;
R_TYPE;

METER_TYPE;
METER_TYPE;
R_TYPE;

METER_TYPE;
METER_TYPE;
R_TYPE;

METER_TYPE;
METER_TYPE;
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9, +, /kai =. An
PARAMTER_TYPE. */
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=') continue ;
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itai mono afou
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8.6.17 custom.h

#ifndef _CUSTOM_H
#define _CUSTOM_H

#include "client.h"
#define NUMOFVARS 5

extern StateVariable deviceVariables[];

DeviceldStruct *getDeviceld(void);
ParameterValueList *getinformParameterList(void);
int getConnectionAddress(char *addr, int *port);
char* getConnectionString();

unsigned int getListeningPort();

int checkParameter(ParameterValueStruct pv);

void funl(ParameterValueList *);
void fun2(ParameterValueList *);

#endif //_CUSTOM_H

8.6.18 custom.cpp

#include "custom.h"
#include "helpers.h"
#include "stdlib.h"

#include "typechk.h"

[ STATE VARIABLES **txk/

StateVariable deviceVariablesINUMOFVARS] = {
"Calc.ManagementServer.URL", fun2, funil, 1,
"Calc.ManagementServer.ConnectionRequestURL", fun2
"Calc.Add.num1", fun2, funl, 1,

"Calc.Add.num2", fun2, funi, 1,
"Calc.Add.result", fun2, NULL, O,

h

[¥**** STATIC VARIABLES ******/

/* These are used with stand alone state varriables
static char *__ACSconnectionURL="http://127.0.0.1:8
static char *__ CPEconnectionString="http://127.0.0.
static long int num1=0;

static long int num2=0;

[rxxxk SET FUNCTIONS ***%/

void funl(ParameterValueList *params) {
unsigned int i;
/ITODO: Add initialization code for this function

for(i=0;i<params->size;i++){
if(strcmp(params->parameters[i].name, "Calc.Manag

char *value = params->parameters]i].value;

printf("Klh9hke h set gia thn Calc.ManagementSer
value);

__ACSconnectionURL = strdup(value);

}

if(strcmp(params->parameters[i].name, "Calc.Add.n
long int value = parselnt(params->parametersi].
printf("Klh9hke h set gia thn Calc.Add.num1 met
numl = value ;

}

if(strcmp(params->parameters[i].name, "Calc.Add.n

, NULL, O,

*/
0
1:24582/CALC_CONN";

here...

ementServer.URL")==0)

ver.URL me timh %s",

um1")==0) {

value);
imh %d", value);

um2")==0) {
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}

long int value = parselnt(params->parametersi].
printf("Klh9hke h set gia thn Calc.Add.num2 me t
numz2 = value ;

/lreturn O;

}

[¥**** GET FUNCTIONS *****/

void fun2(ParameterValueList *params) {
unsigned int i;
/ITODO: Add initialization code for this function

for(i=0;i<params->size;i++){
if(strcmp(params->parameters[i].name, "Calc.Manag

}

char *value;

printf("KIh9hke h get gia thn Calc.ManagementSer
value = __ ACSconnectionURL;
params->parameters][i].value = strdup(value);

if(strcmp(params->parametersfil.name,
"Calc.ManagementServer.ConnectionRequestURL")==0) {

char *value;
printf("Klh9hke h get gia thn

Calc.ManagementServer.ConnectionRequestURL");

value = __ CPEconnectionString;
params->parameters][i].value = strdup(value);

if(strcmp(params->parametersfi].name, "Calc.Add.n

}

long int value;

printf("KlIh9hke h get gia thn Calc.Add.num1");
value = numl;

char __a[20];

sprintf(__a,"%ld",value);
params->parameters]i].value = strdup(__a);

if(strcmp(params->parameters[il.name, "Calc.Add.n

}

long int value;

printf("KIh9hke h get gia thn Calc.Add.num2");
value = num2;

char __a[20];

sprintf(__a,"%ld",value);
params->parameters]i].value = strdup(__a);

if(strcmp(params->parametersfil.name, "Calc.Add.r

long int value;

printf("Klh9hke h get gia thn Calc.Add.result");
value=0;

/ITODO: add code here so that value = "Calc.Add.
value = numl1+num?2; //// Added only 1 line of cod
char __a[20];

sprintf(__a,"%ld",value);
params->parameters]i].value = strdup(__a);

/Ireturn 0;

}

/***** OTH E RS *****/

value);
imh %d", value);

here...

ementServer.URL")==0)

ver.URL");

um1")==0) {

um2")==0) {

esult")==0) {

result”
e/l
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DeviceldStruct *getDeviceld(void) {
DeviceldStruct *deviceld = (DeviceldStruct *)mallo
)i
deviceld->manufactorer = "Serafeim";
deviceld->OUI = "123456";
deviceld->productClass = "Calculator";
deviceld->serialNumber = "1212121";
return deviceld;

}

ParameterValueList *getinformParameterList(void) {
ParameterValueList *parameterList = newParameterVa
parameterList->parameters[0].name = strdup("Calc.M
parameterList->parameters[0].value = strdup( "http
parameterList->parameters[1].name =

strdup("Calc.ManagementServer.ConnectionRequestURL"
parameterList->parameters[1].value = strdup(

"http://127.0.0.1:24582/CALC_CONN");
return parameterList;

}

int getConnectionAddress(char *__addr, int *_port)
char*__a9293 = __ ACSconnectionURL;
char *__tmp245;
int__pl, _ p2;
__tmp245 = strstr(__a9293,"//");
if(__tmp245 ==NULL) __ pl1=0;
else __pl=__tmp245-__a9293 + 2;
__tmp245 = strstr(__a9293+__p1,™");
if(__tmp245 == NULL) {

*__port = 80;
__p2 =strlen(__a9293);
}else {

_ p2=__tmp245-__ a9293;
* _port = atoi(__a9293+__ p2+1);

}
strncpy(__addr, __a9293+__pl, p2-_pl);
*((__addr)+__p2-_ pl1)=0;

return O;

}

char *getConnectionString() {
return __CPEconnectionString;

}

unsigned int getListeningPort() {
return 24582;

}
int checkParameter(ParameterValueStruct pv) {
if(strcmp(pv.name, "Calc.ManagementServer.URL")==0
return (checkString(pv.value, 256));
}

if(strcmp(pv.name, "Calc.Add.num1")==0) {
return (checkint(pv.value));

if(strcmp(pv.name, "Calc.Add.num2")==0) {
return (checkint(pv.value));
}

return -INVALID_PARAMETER_NAME;

c(sizeof(DeviceldStruct)

lueList(2);
anagementServer.URL");
://127.0.0.1:80");
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