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Ckpahenuriie

CKPAREHMLE

DTV — nururanna tenesusuja (eng. Digital Television)

DVB — nururanHo eMuToBame Bueo curuaia (eng. Digital Video Broadcasting)
HTTP — mpexxuu mpoTokoJ 3a npeHoc nogaraka (eng. Hypertext Transfer Protocol)
IPTV — teneBusuja myreM nHTEpHET npoTokoia (eng. Internet Protocol Television)
STB — gururanau TB npujemuuk (eng. Set-Top Box)

VOD - Bujeo Ha 3axTjeB (eng. Video on Demand)

XML — je3uk 3a o3HauaBame mojaataka (eng. Extensible Markup Language)
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1.¥YBoA

OBaj paj npukasuje KOHLENT M peanu3auujy 6ubnuoreke 3¢ npuxsar u oopagy DVB
MeTa-1oaTaka, Koju ce 100ujajy ca ymabeHor nociyxuona. [lomanu ce mo6aBibajy mpeko
HTTP-a, u Mmopajy Outn npuioxenu y ¢popmary JeUHHCAHOM Yy OKBUPY paja. 3a UCTIOPYKY

rnojiaraka ce kopucta XML.

PeanuzoBana 6ubnanoTeKa je HacTana u3 MoTpede Aa ce TeJIeBU3U]jCKe aruThKaluje (Hip.
EPQG) cuabajeBa DVB Mera-nogamnuma U3 HEKHX aNTEpPHATUBHUX M3BOPA, YMJECTO AUPEKTHO
u3 DVB Toka momartaka. TeleBHU3MjCKE aluIMKallMje C€ HW3BPIIABAjy HA MPHjEeMHUIIMA
JTUTUTATHOT TEJIEBU3MJCKOT CUTHAJIA, a caJipiKaj Ce MpUKa3yje Ha TeJeBU3U]CKOM ekpaHy. Of
TaKBUX aIUIMKallFja ce odeKyje Op3 oJ3MB, Ma je W3 TOr paszyora OMOIMOTEKa MHUCaHa Yy
nporpamckoMm je3uky L[. Kommajnupana je m ucnurana Ha Android mmardopmu, amm je
MPEHOCHBOCT y3€Ta y 003Wp, Tako Ja ce, y3 Mame H3MjeHEe, MOXE NPEHH]ETH Ha JIpyre

miatdopme.
OBaj paj ce cacToju o] celaM MorIaBba.

Y JpyroM moriaBjby ce€ TOBOPH O TEOPHJCKMM OCHOBaMa Koje cy MOTpeOHe 3a

paasyMujeBame OBOTa paja, ykJbyuyjyhu kopuirhene TeXHOJIOTH]€.

VYV Tpehem mornaBspy je omMcaH KOHLENT Ha KOME je 3acHOBaHa peaju3aluja OBe

OuOJINOTEKE.

VY 4YeTBpPTOM MOrNaB/by €€ NPUKA3yjy BaKHU JETa/bH INPOTPAaMCKOr pjellema, ca
HarjlaCkoM Ha CHpe3Hu 3a pa3Boj mporpamcke mnozpuike (eHr. Application Programming

Interface, API).
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VY meToM moriaBsby ce MPE3CHTY]Y PE3YNITaTH UCITUTHBAKkA KOj€ j€ CIPOBEIICHO Y CBPXY

Bepudukanuje Oudbmmorexe.

[llecto mornaBike cymupa cBe mTO je ypaheHo u pgaje mpujemyiore moryhux

MPOLINPEHHA.

VY cenMoM MOriaBJby je HaBeleHa KopultheHa iuTeparypa.
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2. Teopunjcke oCHOBe

Y 0BOM MoOriaBjby c€ Jaje yBHJ Y OCHOBE IUTUTAJIHE TEJCBH3HjE, W Nperie]
MHOBAIMja KOje Cy JIOIUIe ca JUTUTATHOM TelleBu3ujoM, ocHoBe Android mmatdopme, kao u
KpaTak OIKC CUCTeMa y OKBHpY Kora ce oBa OmbOimoTeka pasBujana. Takohe he ce omucaru
TEXHOJIOTHj€ KOoje cy KopuIITeHe 3a pa3Boj came amukauuje (HTTP, XML), kao u pasznosu 3a
IbHXOBO KOPHUINTEHE M NPEIHOCTH y OAHOCY Ha Jpyre TEXHOJOTHje KOje MMajy CIUYHY

HaMjeHy.

2.1 [AwvrntanHa tenesusuja

JuruTanHa TeneBu3Hja o0yxBaTa HAuUWMH MPEHOCA M UCTIOPYKE TEIEBU3UjCKOT CHTHAJIA.
[lpuje puruTanHe TeNeBU3HWje, 3a MPEHOC TEIEBH3HM]CKOT CHUTHANA, KOPUCTHIIA CE€ aHaJorHa
TeJIeBU3Mja, Koja je y BeheMm aMjeny cBHjeTa y HOCTYIKY IOCTENEHOI HCKJbyUMBamba
emHuTOBama. [loTpeba 3a AMTUTATHOM TEJIEBU3MJOM CE€ jaBWJIa Ca HANPETKOM Y pPas3BoOjy
TeJIeBU3Mje. AHAJIOTHA TeleBU3Wja HUje OMila y MOTYhHOCTH Jla MCIyHU 3axTjeBe Koje je
HaMeTao pa3Boj, TaKo J1a je Mopajio Aa ce Hal)e aJeKBaTHO pjelieme. 3aXTjeBU O KOJUMa Ce
TOBOpHU Cy TOY3JaHOCT TMpeHoca W KoJdu4rHa hH(opMmairja koja ce npenocu. [lopen Tora,
JUTUTallHa TEJIEeBU3H]ja je IOHHW]jeJa MHOTe HOBHUHE y CaMHM IOJIalliMa KOjH ce MpeHoce:

e 300or mnoBehama TENEBU3MJCKUX €KpaHa JjaBWiIa ce TMoTpeda 3a OoJbUM
KBaJIMTETOM CIIMKE, KOjy je AMUTHTAIHA TeJIEeBU3Mja Moria 1a 00e30jenn; [1]

® [IPEHOC BHUIIE IPEBO/IA UCTOBPEMEHO;

e BHIIE ayJHO TOKOBa MCTOBpPeMeHO (5 ayauo TOKOBa M TOK 3a T3B. ,,Subwoofer
bass*, mro omoryhapa 3Byk ciu4aH 3ByKy y Onockonuma); [1][2]

®  CIIEKTPOHCKHU MPOTPAMCKU BOJINY;

e MOryhHOCT MpeHOCa HHTEPAKTUBHOT CaJipiKaja;
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® [IPEHOC Pa3HOBPCHUX JOJATHUX MH(pOpMaIHja.

Hempecrann Hampemak y TENEBU3H]CKO] WHIYCTPHjH j€ JOIIA0 JO Tadke Jaa ce
TEJIEBU3UJCKUA TIPUjEMHUK BHUIIE HE KOPUCTH CaMO 3a TJeJame TEJNCBU3UJCKOT MpPEeHOca.
TeneBusujcku NpHjEeMHUIM CY MOJAKO TMOYENH JIa Ce peTBapajy y naMetHe ypehaje, koju cy
y MOTYhHOCTH Jla KOPHCHHMKY TOHY/AE pa3HOBpPCHE ,,3rogHe™ (eng. handy) cepBuce. Jenan on
pasiora M3 KOJUX C€ OBO JECHJIO j€ M JOCTYHHOCT (H3UYKE aAPXUTEKTYpe BEIUKHX
moryhHoctu y teneBusnjckuM ypehajuma. CaBpeMeHHM TENEBU3H]CKH MPUJEMHUIN TOCjey]y
BEJIMKY TpoliecHy Moh, KOja y3 JeKOJJOBakE¢ CIMKE M 3ByKa OMOT'yhaBa 1 M3BpIIaBamke APYTHX
armkanuja. To Mory OWTH aruiMkalidje HamjemeHe 00JbeM I0KHMBJbA]y KOPHUCHUKA TIPHU
rJIefaly TelleBU3Mje (HIp. amjMKaluja 3a NPenopyky caapikaja WM 3a MpHUKa3 HEKuX
3aHMMJBPMBOCTH BE3aHMX 32 €MHUCHjy KOja ce TPEeHyTHO mpukasyje). C apyre crpaHe, Mory
OWTH aruIMKaIyje 3a pa3oHOAY (HIIP. UTPHUIIE KOje OM KOPHUCHUK MOTA0 Jia KOPUCTH Y TIay3HU 3a
pekiame).

Kana je pujeu o mametHum ypehajuma, mro ce Moxke pehu 3a maHalime TEIeBU3U]jCKE
NpHjeMHHUKE, He3ao0wmia3Ha je ymorpeba wuHTepHera. Jlpyrm mamernu ypehaju (HIp.
tenedonn) Beh nyxke BpHjeMe MOcjenyjy MOTryhHOCT MpHCTya WHTEPHETY, a y CKOpHje
BpHjeMe U TeNEeBU3HjCKU MpHUjeMHUIN n00ujajy Ty moryhnoct. Ta moryhHoCT je oTBOpmia
BpaTa /10 HeorpaHuueHor Opoja uHQopmanHja, a caMUM THUM U [0 HJeja 3a peallu3alu]jy
HOBHX aruiukanuja. [IpucTyn mHTEpHETY 3Ha4M Ja ce MOoJaly He MOpPajy HYKHO NMPEHOCHUTH
MPEKO JIUTUTATHOT TOTa, HEro Ja ce Mory jo0aBjhbaTH ca WHTEpHeTa (y I[JETMHU WM CaMo
JjenuMu4YHo). JenaH o HauMHa Ha Koje je uckopuiuteH uHTepHer je IPTV - mpenoc
TEJIEBU3M]CKOI' CUTHANA peko uHTepHeTa. Kibyune ycinyre koje IPTV nonpikasa cy:

® TelIeBU3H]jA YXKHBO;
e BpeMeHCKH nomjepeHa teneBusuja (enr. Time-Shift Television) - penponykiuja
cazipkaja koju je Beh npukasa;
e Buaeo Ha 3axtTjeB (eHr. Video on Demand, VoD) — pempoaykuuja Buiea
u3abpaHor M3 Karajora (BHIeO He Mopa Ja Oynae Be3aH 3a HEIITO IITO Ce
IpHUKa3yje Ha TEJIEBU3UjH).
JluruTanHa TejeBH3Hja je JOHHUjeNna Heke HoBe cepBuce, kao mto je HbbTV [3]. HbbTV
npejcTaB/ba CTaHIApA 3a HHTEPAKTUBHY TeleBM3HMjy, koju ce 3acHuBa Ha HTML-y u
JavaScript-y u uma 3a 1HJb J1a ICKOPHCTH WHTEPHET CEPBUCE M TEXHOJIOTHjE y TEICBU3H]jCKE

CBpXe.
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WNHTepHeT naje BeoMa I00pY MEPCIEKTUBY 3a IMPaBJhEHE allIMKaIMja KOje ce MOTY
KOPUCTHTH Ha TeleBU3ujckuM ypehajuma. Jlanac mocroju cBe Behu Opoj amnmukamuja 3a TB
npujeMHHKE Koje Kopucte Te MoryhHocTH, kao Hiip. Netflix [4], Amazon Instant Video [5].

Peamm3oBana OuOnmoreka kopuctu I[P Be3y ma 1mocraBu MopaTke KOPHUCHHUYKO]
arUTMKAIMj | 3a TIpUKa3 rnojartaka o emucujama (eHr. EPG), koju ce TpagumoHaiHO 100Hjajy
u3 DVB toka nmomaraka. [IpenHoct oBora mpucrymna ce orjiefa y ToMme Ja ce 100aB/heHH
MoJlalld MOTY KOHTPOJIMCATH, IITO HUje CIIy4a] Kaja Te mojaatrke o6e30jehyje mpoajaep

TEJIEBU3U]JCKOT CepBHUCa.

2.2 Android

Android je onepatmBHa 1ardopMa Koja ce 3acHuBa Ha JIMHYKC je3rpy,
MoaudukoBaHOM 3a yrmoTpeOy Ha ypehajuma ca orpanudeHHM pecypcuma. Hberos msrien u
yrnorpeba mpwmiaroheHn cy MoOwiHHM ypehajuma, Kao IITO Cy MOOWIHH TelnedOHH U
TabJIeTH, jep je MpUMapHO AW3ajHUpPaH 3a BHUX. be3 003upa MTO je HaMjeHmeH 3a MOOWMITHE
ypehaje Android ce cycpehe u Ha apyrum ypehajuma kao MITO Cy TelIeBU3HjCKU ypehaju,
JUTUTATHE KaMepe, KOH30JI€ 3¢ UTPUIIE U JIp.

Android-oB u3BOpHH KO je JOCTYyHaH MO T3B. ,,open source” suieHnom [6], mro
3Ha4yM Aa je Oecriarad 3a kopumiheme. Android je Beoma momymapan Mel)y TEXHOJOMIKHM
KOMIIaHWjaMa KojuMa je MmoTpedaH crnpemaH, jepTUH U U3MjEHJbUB OMNEPATUBHU CUCTEM 3a
IbIXOBE TEXHOJOIIKKM HanpeaHe ypehaje. HberoBa oTBopeHa mpupona je MmojcTakia BEIHKY
3ajeHHILy TIporpaMepa W HHXKEmepa Ja KOPUCTE HEeroB M3BOPHU KOJI Ka0 OCHOBY 3a HEKe
HOBE IPOjeKTe, KOjU JAONpPHUHOCE yBOhewy HOBUX MOIYhHOCTH WM craBibakby Android-a Ha
ypehaje Koju cy OpUrHHAIIHO MOC]€JOBAJIN HEKU JAPYTH ONEPaTUBHU CHCTEM.

Android ce mpuBatHO pasBuja onx ctpaHe (Google-a M mocTaje jaBaH TeK Kaja cy
HajHOBHj€ M3MjEHEe U MHOBallMje CIpeMHe 3a Kopuinheme. Taj xkox ce, 0e3 M3MjeHa, MOXKe
MOKPEHYTH caMo Ha ojpeheHoM Opojy ypehaja (o6muno cy To camo Nexus [7] ypebaju).
Komnanuje koje mnpousBoje ypehaje Mopajy Taj KOA MNPHIATOAUTH CBOjoj (pu3nuKoj
apxXUTeKTypH, jep Android-oB HM3BOpHM KOJA HE mocjenyje 3amruheHe (eHr. proprietary)
PYKOBaoIle KOju Cy MOTpeOHM 3a HeKe KOMIOHEHTe ¢u3nuke apxutekrype. Google uzbaiyje
HOBY Bep3Hu]y Android-a cBakux mect a0 AeBeT mjecenu. HajuoBuja Bepsmja Android-a je
Android 4.4 , KitKat*.

Kao mto je Beh peueno, Android kopuctu JIunykc jesrpo [6], koje je MoaupuKoBaHO
ox crpane Google-a. Ha mera ce Hacnmama nocpenqunyku cioj (eHr. middleware), Oubnmorexe
HalMcaHe y mporpaMckoMm je3uky L, m arumkamuje Koje ce oclamajy Ha TPOrpamMcKo

OKpYy)Xeme 3a pa3Boj amukauuja (eHr. framework) y Java nporpamckom jesuky. Android



Teopujcke ocHOBE

kopuctu Dalvik BupTyenHy MammHy 3a MOKpeTame Koja HamucaHor y Java-u. Ilpukas te
cinojeBute cTpykType Android-a je mpukazan Ha Ci. 1.
Android uma concrBeny Il Oubmuoreky (30Be ce Bionic [6]), pa3BujeHy o cTpaHe
Google-a. I'maBHe npeHOCTH Koje OHAa uMa y oxHocy Ha ctanaapaay GNU C 6ubiaunoreky cy:
e JIpyrauuja JIMIICHIIA
e ONTHMH3AIM]jA 32 PaJl ca MPOIecOpUMa ca MambUM PaJHUM TaKTOM

e Mama BEJIUYMHA caMme OMOJIMOTEKE

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Window Content View Notification
Manager Manager Providers System Manager

Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

Surface Media

Manager Framework E—

OpenGL|ES FreeType WebKit

LINUX KERNEL

Display Camera Bluetooth Flash Memory Binder (IPC)
Driver Driver Driver Driver Driver

usB Keypad WiFi Audio Power
Driver Driver Driver Drivers Management

Cn. 2.1 CnojeButa crpykrypa Android-a [8]

2.3 XML (Extensible Markup Language)

XML je je3uk 3a 03HauaBame, KOju AehUHUIIIE CKYTI MPaBUIIA 32 KOJIOBAKE JOKyMeHaTa
y (hopMary KoOjH je YMTJbUB 3a YOBjeKa, kao W 3a pauyHap [9]. Usrmen jemHor jeHOCTABHOT

XML nokxymeHTa je npuka3ad Ha Ci. 2.
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XML je mpBOOWTHO MU3ajHUPAH TAaKO Ja HArJacH jeJHOCTABHOCT, Jakohy ymotpebe, u
ynotpeospbuBocT y uaTepHety [9]. OH mpezacraBiba TeKCTyallHH GopMaT 1mojaTaka ca Jo0poM
MOJPIIKOM 3a paszauuumHe ToBopHe je3uke (kopumhemem Unicode cranmapaa). Mako ce
mm3aji XML-a Qokycupa Ha DOKyMEHTE, OH C€ HAIIMPOKO KOPHCTH 3a PElpe3eHTaLujy

MIPOM3BOJbHUX CTPYKTYpa MojAaTaKa.

<?xml version="1.0"7>
<quiz>
<ganda seg="1">
<guestion>
Who was the forty-second
president of the U.S.A.?
</question>
<answer>
William Jefferson Clinton
</answer>
</qanda>

<fquiz>

XML

Cn. 2.2 XML

XML je moctao BeoMa pamupeH (opMaT KOju ce KOPUCTH Yy Pa3HOBPCHE CBpXeE.
[Toctoje Ha croTuHe opmaTa JOKyMeHaTa Koju Kopucte cuHTtakcy XML-a (amp. RSS [10],
SOAP [1], XHTML [12], Atom [13]). XML je, Takohe, mpuxBahieH ka0 OCHOBHH je3WK 3a
HEKE KOMYHHUKAI[MOHE TpoTokoyie, ka0 XMPP [14]. Heke ammukaiuje ra KOpHcTe 3a
nepuHUCamke KOH(UTYPAIMOHUX JaTOTeKa.

[TocToju map KJbYYHHX TEpMHUHa KOjU cy Be3aHu 3a XML. ¥V HactaBky Tekcra he ce
Ha0OpOojaTH HEKU OJ1 THX TEPMHUHA U ]aTH 00ajIIkberhe 3a cBaku [9]:

e Kapakrep: [lo nedpununuju, XML je nu3 kapakrepa. Ckxopo caku Unicode
KapakTep ce Moxke nojaButn y XML nokymeHTy.

e Osnaka (enr. tag): IIpeacraBiba KOHCTPYKIIHM]Y 332 O3HAYABAKHE KOja MOYHEE Ca
»<'‘ W 3aBpmiaBa ce ca ,>“. OBa O3HaKa CIy)XH Jla O3HAYU jeJaH EJIEMEHT.
[Tocroje Tpu THMa 03HaKa:

O TIOYeTHa O3HaKa (mpumjep je <section>)
O 3aBpllHa O3HaKa (mpumjep je </section>)
O O3HaKa Koja 03HaudaBa MpasaH eJlieMeHT (mpumjep je <element />)
e Enemenrt: JemHa Jyormyka IjjeidHa, KOja MOXKE Ja C€ CacTOJu Ol JIPYTUX

esleMeHara. EjleMeHT Koju ce Hajasu yHyTap HEKOT JPYror €JIeMEHTa j€ HeroB

7
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notomak (eHr. child). Ceaku XML #oKyMeHT caapku camMo jeaH KOPH]CHH
€JIEMEHT M CBU OCTaId EJIEMEHTH Cy meroBu mnotoMid. OBO ce Ha3uBa
cTpykTypa crabna. [Ipumjep jenHor enemenTa je <ime>Stefan</ime>.

e Atpubyr: OH naje mojmarak, Koju JOJaTHO ommcyje enemeHnte. OHH UMajy CBO]j
Ha3WMB M CBOjJy BpHjeaHocT. MMe arpuOyra je pa3aBojeHO OJf BPHjEAHOCTH
3HAKOM jEHAKOCTH, a BPHjeIHOCT arpulyTa je 3aTBOpeHa 3HaIMMa HaBOJa.

[Tpumjep atpubyTa je <ime font="Arial”>Stefan</ime>.

o Jlexnmapanmja: XML 10OKyMEHT MOXKE TIIOYETH JICKIApUCAkEM  HEKHUX

undopmanuja o cedbu. Ha mpumjep <?xml version="1.0" encoding="UTF-8"?7>.

[Tpumjep XML nokymeHnra:
<?xml version="1.0" encoding="UTF-8"72>
<note>
<to> Tove</to>
<from>Jani</from>
<heading>Reminder</heading>

<body>Don't forget me this weekend!</body>
</note>

Pazyior 300r kora je OUIy4eHO Ja ce€ Y OBOj aruKanuju kopucu XML 3a mpeHoc
nojlataka je WeroB YMT/bUBH (OPMAT, Ka0 U YMILCHHIIA J1a Ce JOOpPO TMOKA3a0 y CIUYHOM
cuenapujy kopuiirema (XMLTV [15]). AnrtepuaruBa 3a XML je 6uo JSON, amu je, ¢
003upom ma ce XML kopuctu y octarky cucrema u aa JSON HUje mocjeoBa0 HUKAKBY

pefeBaHTHY NPEAHOCT y ogHocy Ha XML, omnydeHo na ce kopuctu XML.

2.4 HTTP

HTTP (enr. HyperText Transfer Protocol) je MpexxHu mpoTokon koju mpumnaga cjiojy
aruukaiyje 1ISO OSI pedepentHor Mojiena, npecTaBiba IMIaBHU M Hajuehy MeToJ mpeHoca
uadopmarmja Ha uHTepHeTy [16]. OCHOBHAa HaMjeHa OBOI' IPOTOKOJA je HCIOPYYUBAE
Xuneprekcra. XWIEPTEKCT j€ CTPYKTYHpaHU TEKCT KOJU KOPHCTU JIOTMYKE Be3e (eHr.
hyperlinks) u3mely uBopoBa (eHr. nodes) koju caapxe tekcr. HTTP je camo jeman on
UHTepHET nportokona. Pa3zsoj u crangapausanujy HTTP nporokona naarnenajy W3C [17] u
Internet Engineering Task Force [18].

HTTP je mporokon 3a KOMyHUKalM])y H3Mely mMociayXuoua W KIMjeHTa, KOjU
¢byHkMoHume no npuHuuny 3axtjes/oaroBop. HTTP kiujeHTt, koju je Hajuemhe BeO
nperiieiady, MHUIUpa IpeHoc mojaTaka HakoH 1mro ycrnoctasu TCP/IP Be3y ¢ yaasbeHuM BeO-
NOCTYXHOIIeM Ha opelyeHoM mposiazy (eHr. port).

[Tocayxunary ~ KOHCTAaHTHO — OCHYIIKyje  3axTeBe Ha  onpe)eHOM  MpEeKHOM

KOMYHHUKAIMjCKOM TMpoiyazy (tunuyHo mpoina3 80), uyekajyhu na ce KIHJEHT MOBEXEe U

8
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MoIIajbe CBOj 3axTjeB. 3axTjeB ce cactoju on ocHoBHe HTTP komannme (umja je cHHTaKca
MporrcaHa CTaHAApAOM M KOja Ce CacTOjU O] Ha3MBa KOMaHJe, UMEHA TPAKEHOT JOKYMEHTa
u Bep3uje nmoap:xkanor HTTP-a) u 3armaBipa koje ce cacroju on oapeheHor Opoja pemosa
TEKCTa KOju mobimke oapelyyjy acmekre 3axtjeBa [16].

3axTjeB KiMjeHTa ce oOpalyje Ha TOCIYXHOIy W, y 3aBHCHOCTH OJI HUCIPABHOCTH
3axTeBa U MOTYNHOCTH 3a/I0BOJbaBama MCTOT, KJIHMJEHTY Ce Iajke oJroBapajyhu oarosop.
OxroBop ce cacToju Ol M3BjellTaja O CTAaTycy 3axTjeBa (KOju ce cactoju o TpouudpeHor
KOJIa ¥ KPaTKOT' JIECKPUNTHBHOT TekcTa craryca, Hip. 200 OK) u o1 KOHKpeTHOT OJroBopa,
YKOJIMKO je 3axTjeB Moryhe 3amoBospuTH. OIroBOp Ce€ CacTOjH O] 3arjlaBjba, KOje je HCTe
CHHTaKCE Kao M 3arjaBjbe€ 3aXTeBa U J1aje OCHOBHE MOAATKE O MPHPOIU OJIrOBOpa, U O]
€BEHTYaJTHOT KOHKPETHOT CaJipikaja KOju Ce TPAXHO Yy 3aXTjeBy. Y 3aBHCHOCTH OJi Bep3uje
HTTP nmpoTokoiia kao u 0J1 3arjiaBjba 3axTjeBa, Be3a C€ MOXKE HAaKOH TOTra MPEKUHYTH, & MOXKE
CE UCTa Be3a UCKOPUCTHTH 32 ClIakh¢ HOBOT 3aXTjeBa, Py YIITEIC BPEMEHA.

HTTPS je Bep3uja HTTP mporokona koja xopuctu SSL/TLS mporokon 3a 3amTury
cajipkaja 3axTjeBa W OATOBOpa O] CBEHTYATHOT MPHUCITYIIKUBama. OBaj MPOTOKOJI OOUYHO
KOpHUCTH TipoJas 443.

Jlokauuja HTTP (u HTTPS) nokymenara ce onpelhyje nomohy URL anpece.

HTTP nedunuire MeTone Koje MpeAcTaBibajy akiHjy KOjy KEJIMMO Jia U3BPIIUMO HaJ
unacarudurkoBanum pecypcom. HTTP/1.0 cnenmudukanmja je aeduHucama tpu mertone. Te
metone cy GET, POST u HEAD. ¥V HTTP/1.1 cneuudukanuje je neduHUcaHO joll IET
metoga: OPTIONS, PUT, DELETE, TRACE u CONNECT.

GET - 3axTjeBa pemnpe3eHTaIMjy CHEHUPUITUPAHOT pecypca. 3aXTjeBH KOjU KOPHCTE
GET merony tpeba n1a, UCKIbYIHMBO, 100aBJbajy MOJATKE U J]a HEMa]y BUIIIE HUKaKaB edekar.
[16]

HEAD - 3axTjeBa oarosop unaentnuan kao u GET, camo 6e3 camux nmogaraka. Ciayxu
3a 100aBJbamke METANoJaTaka Koju ce Hajla3e y 3arjaBiby.

POST — Oga merona masse mogatke Ha oapehern URI u ouekyje ox pecypca o ToM
URI-jy na 3Ha mta 1a ypaJay ca TUM MOJIalMa.

PUT — Osa merona masme nogatke Ha oapehenn URI. Ykonuko Ha TOj nokanuju Beh
MOCTOJH HEKH pecypc, OoH ce MoauduKkyje. YKOIMKO HE MOCTOjU PEecypc, HOBHU pecypc ce
TIPaBH.

DELETE — bpumie cnenuduiupanu pecypc.

TRACE — Bpaha 3axTjeB Ha3aJl 10 KOPHCHHUKA.

OPTIONS — Bpaha nmucty MeTosa Koje MOCITyKHJIal] TOp)KaBa Ha CICHUPUITIPAHOM

URL-y.
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[Tpumjep 3axTjeBa o cTpaHe KIMjCHTA:

GET /index.html HTTP/1.1

Host: www.example.com

[Tpumjep onroBopa Of MOCTYKHOLA!

HTTP/1.1 200 OK

Date: Mon, 23 May 2005 22:38:34 GMT

Server: Apache/1.3.27 (Unix) (Red-Hat/Linux)
Last-Modified: Wed, 08 Jan 2003 23:11:55 GMT
Etag: "3f80f-1b6-3elcb03b"

Accept-Ranges: bytes

Content-Length: 438

Connection: close

Content-Type: text/html; charset=UTF-8

2.5 Cucrem 3a 06paay u cknaguwuterbe DVB MmeTanofaTtaka n
npenopyky DVB caap)xaja n cagp>xaja ca MHTepHeTa

OBaj cucteM ce cacToju o]l KJIMjeHTa U nociyxuona [19]. Yiora nociyxuona je na
obOpahyje u cmamumtu DVB wMera-monmatke, MOK je yiora KIUjeHTa Ja MpHKa3zyje Te
uH(popMalMje Ha TEJIEBU3UJCKOM eKpaHy. TpeHyTHO IOCTOje TpU BpCTE IoJlaTaka Koje
nociyxunan Hyau. Te Tpu BpcTe cy Mojanu 0 CepBUCHMA, NOJALU O EMUCHjaMa U JOJaTHU

cazipkaj.

NP
. \\e’(
3axTjes wie? )
)4
g b \'330\)
= yTH Y
CucreMa 3a 00pany W CIKaJHIITERE i ;
DVB wmera-nofataka i npenopyky DVB Ocran®
cajlpiaja M calpikaja ca HHTCpHETaA
TToanm

2.3 ApxuTeKTypa cucrema 3a oopany u cikaguimrere DVB Mera-nogaraka u mpenopyky

DVB canpxaja u caapikaja ca MHTepHETa

ITogamu o CCpBUCHMaA CC IIPCHOCC Yy DVB TPAHCIIOPTHOM TOKY, a IIOCITYKHJIall UX CaMO

cxinaguiuty. Ckiaauire ce cBe MH(popMalMje O CEepBUCHMA KOjeé Ce MOry JAOOMTH IyTeM

10



Teopujcke ocHOBE

JUTUTATHOT TEJIEBU3HjCKOT TOKA TUTUTAIHE TEJICBU3HjE, C TUM IITO IMOCITYXHUJIAI] TPOHAIA3H
jour HeKke nojaTHe nHpopMalmje o bruMa (Hip. ciuky) [20].

[Mogamu o emucujama cy, takohe, MO JUTMTAIHOT TOKa mojaraka. Kao u 3a cepmuce,
nopell OCHOBHUX MH(pOpMalMja 0 eMHCHjaMa Koje J10Jla3e W3 JUTHTAIHOT TOKa IoJaTaka, Ha
MOCITYKHOITY C€ J0/1a]y joIl HeKe nHpOopMaIyje.

JlomaTHu cazpikaj je HOBH THII [TOJIaTaka Koju je yBeneH. JlomaTHu caapxkaj mpeacTaBiba
Ca/pKaj ca WHTEpPHETa, KOjU MOXKE OWTH TEKCTyalHH, ayquo caapiKaj, BHIEO CaJpiKaj,

MHTEPHET CTpaHuIa UiK ciiuka. JlomaTH cajapikaj ce Be3yje 3a HEKY EMUCH]Y.

11
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3. KoHuyenT pjewera

VY oBoM nornassby he ce makmba MOCBETUTH HAa4YeIMMa M 3aMHCIMMa Ha OCHOBY KOjUX je
oBa OMOJIMOTEKA HAPaBJbCHA.

OBa OuONMOTEKA je pa3BHjeHA Kao WO MPOjeKTa KOjU CE€ CacTOju OJ KIIMjEeHTCKE
aruIMKalyje U yAaJbeHOr Mociykuoua (rmpuka3aHo Ha cauiu 3.1). CBpxa oBe Oubianorexe je
na 1o0aBM MOJATKE Ca YAaJbeHOT IMOCTY)KHMOLA U CEepBUpPa MX KOPHCHUYKO] aIIMKALUjH Ha

Kopuurheme.

3axTjeB 32 NOAAUMMA MPEKO MpEXe

MposuBatbe BB IMOTE HE

PeannsoBaHa
bunbnuvoteKka

Mpadnuka YaarbeHu

cnpera nocnyxunaw,

O6paheHun nogaun

Mopaum y XML-y
Cn. 3.1 [To3unuja peanu3oBaHe OUOIHOTEKE Y CUCTEMY

3.1 AHanusa 3axrtjeBa

3axTjeB je OMO HampaBUTH OMOIMOTEKY KOja KOMYHHUIIMpPA Ca TOCITYKHOIIEM, ca Iap
orpannuema. bubnuoreka 6u ce KopucTUIA Y native HUBOY M PE3YJITaTH HEHOT pajaa Ou ce,

oJatie, mpomarupanu Jabe (y OBOM KOHKPETHOM CIIy4ajy Mporaraiyja ce BpIIHIa [0

12
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Android annmmkanuje). bubnanoreka ce pa3Bujana Ha ratrgopMu Ha K0joj je Android, amm je
Ouio 3axTjeBaHo na OubmuoTeka Oyne JIako MPOIIMpPHBA 32 Pajl HAa APYTHUM OINEpPaTHUBHUM
cuctremuma. [IpucTym o cTpaHe BUIIE KJIMjeHATA je, Takohe, 0o oO0aBe3aH 3axTjeB. 3aXTjeBU

Cy M3ucTaHu y Tadbenu 3.1.

Pen.

op. 3axTjeBu

I[O6aBJ'baH>e ImoJaTraka o CMI/ICI/IjaMa Ca yAaJbCHOTI IIOCIYKHOIla

Hcnopyka nogaraka o eMucHjamMa KOPUCHHUKY

HO6aBIbaH>e nmogaraka o CEpBrUCHUMa Ca yAaJbEHOTI IIOCITYXKHOLa

Hcnopyka nogaraka o CEpBUCHMMa KOPUCHUKY

JloGaBibame AOJATHOT caip)kaja ca yAasbeHOT MOCITYKHOoIa

Hcnopyka 10AaTHOT cajipaja KOPUCHUKY

JloBoJbHO edprikacHa 0Opaja mojaTaka Jia He yCropaBa 0J13UB TpaduiKe aruiiKaiuje

BuniexknujenTcku npuctyn

el I A I e I Bl B B A R

[IpommpuBOCT Ha pa3aUUUTE ONEPATUBHE CUCTEME

TaGena 3.1 Crincak 3axTjeBa

3.2 Wpeja peanusaumje

Wneja je Ouna na, mopes podaBsbama U Mapcupama HHPopMaIja, oBa OMOINOTeKa MMa
jomr ¢yHkuoHanHOCTU. TO ce orjenano y TOMe Jla KOPUCHUK HE MOpa Jia BOJAU padyyHa O
camoM URL-y ca kora ce 1o6aBsbajy nogauu. JloBoseHO je aa yHece IP aapecy nociyxuona u
npoia3, a 6ubnuoreka he ce moOpuHYTH 3a (opMHUpame MOTIYHE MYTalme J0 KEJbEHUX
nogaraka. OHO IITO je TMOTPeOHO Ja KOPUCHHUK 3HA je Ja MONMyHU (UITEpe MO Kojuma ce
buiITprpa TpaXKeHH CaapiKaj.
[TocToje Tpu BpcTe nojaTaka Koju ce Mory 1o0aBuTH Kopuithemem 6ubianoteke. To cy:
e cepBuUCH (IIPEJCTABIbA]Y je/laH TEIEBU3M]CKH KaHa);
e emucHje (MojeAMHauYHU NPOrpaMy KOjU ce IMpUKa3yjy Ha JeJHOM TeJE€BU3H]CKOM
KaHaly);
e JI0JaTHU cajpxkaj (MyJITHUMEIHWjaIHH Cajpikaj ca UHTEPHETa, KOjU j€ Be3aH 3a
jenHy eMHCH]Y).
Bumeknujentcku mnpuctyn je o6e36jehen kopumhemem pyxoBanana. CBako Ko
KOPUCTH OMOJIMOTEKY MOpa Ja MMa CBOJy MHCTAHIly pPyKOBaolla 3a KOJU je Be3aHa ajapeca
MOCTyXHOIla ca Kora ce Jo00aBibajy uH(popMmaluje u npoia3. CBaku pyKoBajall UMa CBOjY

ajipecy MOCITYXHOLA U IMpoja3, KOju Cy MPOrpaMCKH MPOMjeHJbUBHU, a KOJU C€ MHUIM]aJIHO
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y4HTaBajy W3 KOH(QHUTyparuoHe aatoreke. KoHdurypammona mgaToTeka CaapKu aapecy

IpoJia3 MOCTYKHUOIla KOjU Cy jeTHAKH 3a CBAaKU HOBOHAIPABJFEHHU PYKOBAJIaIl.
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4. MporpamMcko pjewieme

Kao mTo je Beh momenyTo, 3a notpede mnpojexra, oBa 6ubanoTeka je Ouna norpedHa y
native HUBOY, TaKO Ja jeé OJUIYYCHO Jla HhCeHA HWMIUIEMCHTanHja Oyae HCKJbydnBO y L
POTPAMCKOM jE3HKY.

Omna ce ocnama Ha JBUje momMohHe 6uOIMOTEKE KOje ciyxke 3a kopuihewse HTTP-a u
napcupatbe XML nokymenara. Kao moxapmky 3a xkomyHukanujy HTTP-om ce xopuctu
oubmmoreka libcurl (Bepsuja 7.19.7), koja moapkaBa Kopuihemne MHOTOOPOjHUX MTPOTOKOJIA,
usmel)y ocranor u HTTP-a. 3a mapcupame XML nokymenTta kopuctu ce libxml2 6ubnmoreka
(Bep3uja 2.7.3), koja ce Takoh)e MOKe KOPHCTHUTH 3a HapCHpame IOKyMEHaTa O3HAUYCHHUX
OpyruMm jesunuma 3a o3HauaBakbe (HTML). Ona ce numMaHMYKM T1OBe3yje ca OBHUM

6ubnroTekama, Tako Jia je ’bUXO0BO MPUCYCTBO 00aBE3HO.

4.1 PykoBaouu u tbuxoBa ynortpeba

Kao mro je Beh pedyeno, 6ubnuoreka ce 3acCHMBAa Ha Kopulllhewmy pykoBaiaua. JeaaHn
pyKoBajall ce MOXKe KOPUCTHTH 3a MPU3BOJbaH OpOj 3aXTjeBa Ka MOCIYXHUOILY, Ka0 U 3a CBa
TPU THUMA PA3IUYUTHX 3axTjeBa. Jla OM ce KOpPUCTHO, pyKOBajal] c€ MPETXOAHO Mopa
HanpaBuTH. HakoH IITO je HampaB/beH OH C€ MOXKE KOPUCHTH 3a IpaBJbEHE 3aXTjeBa Ka
nociayxuony. CBakM 3axTjeB Ka IMOCITYXHOIy AMHAMHUKH 3ay3MMa MEMOpHjy Yy Kojy he ce
yIHACATH MPUMJBEHU ToAanu. Tako ce, 3a CBaKHM IMO3UB METOIE 32 J00aBJbamke MoAaTaka, Mopa
M03BaTH MeTojIa 3a ociobahame 3ay3ere Mmemopuje. Ta MeTona ce mo3uBa HAKOH IITO CY CBE
HEOIXO/HE OIepalije U3BpIIeHe HaJ 100aB/beHUM MojanuMa. To Moxe OMTH KonHpame Ha
HEKO JpYro MjecTo WIM HMCIHC Ha Heku u3na3. Kama ce 3aBpmm paa ca pyKOBaoleM,

moTpeOHO je a ce OH OOpHIIIe, jep CE€ M MEMOpH]a 3a Hhera TMHAMUYKH 3ay3UMa.
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Kpeupamwe Jobas/mpare Ocnobahare Bpucare

pyKosaoua noaartaka nogartaka pyKoBaoLa

[

Ca. 4.1 TunmuaH pajHu BUjeK pyKOBaoIa

[IperxoHO oOMHMCAaHU TOK CE€ MOXE Majo H3MjeHUTH KopuiihemeMm GyHKIHja 3a
NPOMjeHy ajjpece Mociaykuona u nposaza. OHe ce MOTy MMO3UBaTH y OMJIO KOM TPEHYTKY.
PeneBanTHM MOMeHTH OU OMITH:

® HAKOH NPaBJbCHA PYKOBAOIA, YKOJIMKO HE KEITHUMO JIa KOPHCTUMO aJipecy Koja
je TocTaBJbeHa y KOH(UTYypaIIMoHOj JaTOTEIH;
e mmeh)y wutepanuja nobOaBibarma, YKOJIMKO 3a HEKE HTepaluje >KelIuMo [a

nojatke 100aB/baMo ca JPYror MOCIyKUOLA.

4.2 KoHdpurypaumoHa naTtoTteka

Konduryparmona natoreka je XML TOKyMEHT KOjU Cap>Kd MOJATKE O MOCITY>KUOILY,
IP agpecy nociyxuoua v mpoJas.

Anpeca u mpoisiaz KOju ce Hajaze y KOH(UropalnuoHOj AATOTELU C€ MOTY MHjeHhaTH
IpOrpaMcKy, O3MBamkeM (QYHKIHMja 3a U3MjeHy aapece uiu nposaza. OHu ce, Takohe, mory
MUjeHhaTH PyYHO, OTBApakeM KOH(UTYpAIlMOHE JATOTEKE y HEKOM IMporpamy 3a ypehusame
TEKCTa M W3MjeHe mapamerapa. llpm py4yHO] M3MjeHHM Tpeba Ma3uTH Ja ce HE Hapyln
CTPYKTYpa KOH(UTypallMHe JaTOTeKe, jep TO MOXe M3a3BaTH HEHUCIpaBaH pajJ OMOIMOTEKe.

W3rnen koHpurypanmoHe 1aToTexe:

<config>
<serverInfo>
<serverIp>192.168.237.116</serverIp>
<serverPort>8080</serverPort>
</serverInfo>
</config>

Cn. 4.2 Tlpuka3 KoHQUrypaluoHe JaTOTeKe

4.3 WM3rnep 3axrtjeBaHUX noaaraka

ITomamum xoju ce moGaBspajy ca mociyxkuorna ce Hamaze y XML nokymeHTy u oHU
MOpajy uMaTH jacHo Aedunucan ¢popmar. CTpykTypa TUX MojAaTaka je nepuHucaHa y OKBUpPY
oBora pana. PeannzoBana OubnuoTeka odekyje CTPUKTHO CTPYKTYMpPaHE MOJATKe. YKOJIMKO
JIOKYMEHT KOju ce 100aBH 0O MOCIYXHOIIa He MOITYje AeQUHICaHY CTPYKTYpY, oaanu Hehe

OuTH TIpey3eTH U3 JOKyMeHTa u gohu he 1o rpemike.
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[TocToju neduHMCaHa CTPYKTypa 3a CBE TPU BPCTE MojaTaka Koju ce ao0aBibajy. Cre
TpU BpCTE TMoJaTaka ce Ja00aBibajy y JIMCTaMa, KOje Cy TOINMyHmeHe OoAroBapajyhum
eJIeMEHTHMa (CepBHCHMMa, €MHCHjaMa WIHM JOJAaTHUM cajapkajeM). CBaku of eieMeHara
caapxu onpehen O6poj moska, Koja MOTY OMTH MaHAATOpPHA WU omniuoHa. Behnna mospa cy
onuuoHa. ONIMOHA 10Jba MOTY OMTH IIpa3Ha M0Jba Y TOKYMEHTY, HIIU JIa YOIIITE HE IMTOCTOje.
VY cBakoMm cnyuajy, Hehe ce y3etu y 003up. YKOIMKO je MaHJATOPHO IMMOJbE MPa3HO WIN HE
nocToju, cmarpahe ce Ja je mujenu JOKYMEHT HeBalHuJaH U CBU mojamnu he OuTu ogdoadeHu.
Huje moryhe npey3eTu camo oHe e1eMEHTE KOjU Cy BaJIMIHH.

W3srnen nokymeHTa ca eMucHjaMa je mpuKas3aH Ha ciuiu 4.3.

<events>
<event>
<category>
<genre>Genre</genre>
<subgenre>Subgenre</subgenre>
</category>
<service>
<image>
<url>http://www.example.com/image. jpg</url>
</image>
<name>Name</name>
<ONID>1</ONID>
<SID>28205</SID>
<TSID>1073</TSID>
</service>
<description>Description</description>
<duration>2700</duration>
<endTime>12:15:00 20/06/2014</endTime>
<eventId>25796</eventId>
<extendedDescription>Extended description</extendedDescription>
<image>
<url>http://www.example.com/image. jpg</url>
</image>
<language>srb</language>
<name>Name</name>
<parentalRate>0</parentalRate>
<startTime>11:30:00 20/06/2014</startTime>
<tags>
<tag>
<name>Tag name</name>
</tag>
</tags>
</event>
</events>

Ca. 4.3 TIpuka3 1oKyMeHTa KOjU CaJip>Ku MOAATKE O eMHCcHjaMa
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W3rnen jeqHoOT TOKYMEHTa ca CEpBUCUMA je MPUKa3aH Ha ciuiu 4.4.

<services>
<service>
<image>
<url>http://www.example.com/image. jpg</url>
</image>
<name>Service name</name>
<ONID>1</ONID>
<SID>28205</SID>
<TSID>1073</TSID>
</service>
</services>

Cn. 4.4 Tlpuka3 qOKyMeHTa KOjU CaJlpKU MOIATKE O CEpBUCUMA

Wsrnen nokymMeHTa ca JOJaTHUM CaapiKajeM je mprKa3aH Ha Cuiu 4.5.

<eventRelatedContent>
<content>
<contentName>Content name</contentName>
<copyrighted>true</copyrighted>
<imageContent>
<link>http://www.example.com/image.jpg</link>
</imageContent>
<videoContent>
<link> http://www.example.com/video.mp4</1link>
</videoContent>
<audioContent>
<link> http://www.example.com/audio.mp3</link>
</audioContent>
<webpageContent>
<link> http://www.example.com</link>
</webpageContent>
<sourceName>Source name</sourceName>
<tags>
<tag>
<name>Tag name</name>
</tag>
</tags>
<textContent>
<text>text</text>
</textContent>
</content>
</eventRelatedContent>

Cn. 4.5 Tpuka3 1oKyMeHTa KOJH CaJIp KM MOJIaTKE O JOJaTHOM CaipXKajy

4.4 CrtpykType noaatakay 6mbnuoreumn

Kao mro nmocroje Tpu BpcTe mojaraka Koju ce MOTY 3aTPaKUTH, TaKO IMOCTOje U TPU
CTPYKTYpE y KOj€ C€ TH MOJalld MOTy yIucaTu. Te CTpyKType cajpke ucTa mojba kao 1 XML
JIOKYMEHTH KOju ce Be3yjy 3a mux. C o63upom na XML He Mopa nma caapxku cBa moryha
1oJba, TO 3HAUM Jla Ce HE MOpPajy HU CBa MOJbAa CTPYKType NOMyHUTH. TO je pjemeHo y

uMmIieMeHTanuju. [lpuje ynucuBama TmojaTaka y CTPYKTYpe, CBE€ CTPYKType ce
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WHUIIMjaJIM3y]y Ha HEBAJIHMIHE BPH]EAHOCTH, TaKO J1a OHA I0Jba KOjy OCTAaHY HENONMyHhEHa

OyIy HeBaJIHIHA.

CTpyKTypa Koja OIHCYje jeJlaH CEPBUC je IPUKa3aHa Ha CIUIHU 4.6.

typedef struct ({
char serviceName[EDR SERVICE NAME STRING LENGTH];
char serviceImageLink[EDR EVENT LINK LENGTH];
int32 t ONID;
int32 t TSID;
int32 t SID;

} EDR _ServiceDescriptor;

Ci. 4.6 CtpykTypa Koja caapku HHhOpMaIije 0 CEpBUCY

CrtpyKTypa Koja OIucyje EMHCH]y je IpruKa3aHa Ha ciunu 4.7.

typedef struct {
char name[EDR_EVENT NAME STRING LENGTH];
char description[EDR EVENT DESCRIPTION STRING LENGTH];
char extendedDescription[EDR_EVENT EXTENDED STRING LENGTH];
char genre[EDR EVENT GENRE STRING LENGTH];
char subgenre[EDR EVENT SUBGENRE STRING LENGTH];
char language[EDR _EVENT LANGUAGE STRING LENGTH];
char startTimeString[EDR EVENT TIME STRING LENGTH];
char durationString[EDR EVENT DURATION STRING LENGTH];
char endTimeString[EDR EVENT TIME STRING LENGTH];
time t startTime;
time t endTime;
uint8 t parentalRate;
int32 t eventId;
EDR BasicServicelInfo service;
char eventImageLink[EDR EVENT LINK LENGTH];
EDR Tags eventTags;

} EDR_EpgEvent;

Ca. 4.7 CtpykTypa Koja caapxu nHpopmaluje o eMiucrujama

CrpyKTypa Koja Onucyje J0JIaTHU CaapiKaj je MpruKa3zaHa Ha ciauiu 4.8.

typedef struct {
char language[EDR _ADDITIONAL CONTENT LANGUAGE STRING LENGTH];
char sourceName[EDR_ADDITIONAL_CONTENT_SOURCE_NAME_STRING_LENGTH];
bool isCopyrighted;
char contentName[EDR ADDITIONAL CONTENT CONTENT NAME STRING LENGTH];
char copyrightImage[EDR ADDITIONAL CONTENT LINK STRING LENGTH];
char text[EDR _ADDITIONAL CONTENT TEXT STRING LENGTH];
char imageLink[EDR ADDITIONAL CONTENT LINK STRING LENGTH] ;
char videoLink[EDR ADDITIONAL CONTENT LINK STRING LENGTH];
char audioLink[EDR ADDITIONAL CONTENT LINK STRING LENGTH];
char webpageLink[EDR ADDITIONAL CONTENT LINK STRING LENGTH];
char dataLink[EDR ADDITIONAL CONTENT LINK STRING LENGTH];
EDR Tags contentTags;
} EDR AdditionalContent;

Cn. 4.8 CtpykTypa Koja caapu HHPopMaIije o JOAATHOM CaIpiKajy
Kana ce momasee 3axTjeB 3a HEKUM IMOAAIMMA, OHO INTO J0OMjEeMO je JHCTa O
HEIMO3HAaTOI Opoja KeJbeHUX eneMeHaTa. Memopuja y KOjy c€ TH €JIEeMEHTH YIHUCY]y ce
JTUHAMUYKH 3ay3WMa, HAaKOH INTO Cce TMpedpoju KOJMKO eneMeHaTta je goOujeHo. Ta

uHpopmanrja o Opojy eneMeHara Tpeba jJa ce MpOoCIMjeId OHOM KO je HalpaBHUO 3aXTjeB,
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TaKo Jla je HampaBJbeHa IO JOII jeJHa CTPYKTypa 3a CBAKH THI IOJaTaka, Koja Caap>Ku HHU3

TUX TIoJaTaka U Opoj eneMeHara HU3a. To Cy CTpyKType mpuka3zaHe Ha ciukama 4.9, 4.10 u

4.11.

typedef struct {
EDR AdditionalContent *content;
uint32 t numberOfContent;

} EDR ReceivedAdditionalContent;

Ci. 4.9 CtpykTypa y KOjy ce cMjernTa 100aB/beHU TOJaTHH CaIpKa]

typedef struct {
EDR ServiceDescriptor *services;
uint32 t numberOfServices;

} EDR_ReceivedServices;

Cn. 4.10 Ctpykrypa y KOjy ce cMjelTajy 100aBJbeH! CEPBUCU

typedef struct {
EDR EpgEvent *events;
uint32 t numberOfEvents;
} EDR ReceivedEvents;

Cn. 4.11 CrpykTypa y KOjy ce cMjeluTajy 100aB/beHEe eMUCH]e

typedef enum {
EDR_NO_ ERROR,
EDR_ERROR_ XML PARSING,
EDR _ERROR CURL FAILURE,
EDR _ERROR UNINITIALISED HANDLER,
EDR_ERROR UNEXPECTED DATA TYPE,
EDR_ERROR FAILED INITIALIZING XML PARSER,
EDR_ERROR MALLOC FAILURE,
EDR_ERROR UNINITIALISED HEADERLIST,
EDR_ERROR_INVALID TIME STRING,
EDR _ERROR INVALID FILTER,
EDR_ERROR_ INVALID IP,
EDR_ERROR INVALID PORT

} EDR_ErrorCode;

Cn. 4.12 CtpykTypa Koja mpeicTaB/ba KOJI0BE Tpeliaka Koje ce MOTy JOTOJUTH JOKOM

U3BpIIaBama (GpyHKIUja

4.5 ®yHKuMje

bubnuoreka nocjenyje orpanuyen ckyn ¢yHknuja. b je Ouo na ce HampaBM IITO
JeIHOCTaBHHUja CIpera 3a pa3Boj mporpamcke mojpiike (eHr. Application Programming
Interface, API). Baxno je HarmacuT aa cy cBe (QYHKIHje CHHXPOHE M Ja MM je TPHUCTYI
6e30jeaH U3 BUILE NPOIPAMCKUX HHUTH, YKOJIUKO C€ KOPHCTE pa3iM3UTH PYKOBAaOIH. 3a
¢dbyHKIIMje Koje He 3aXTjeBajy pyKoBaolla rapaHToBaH je 0e30jean MpUCTYI Of CTPaHE BUIIE
POTPAMCKHUX HHTH.

Kopucuunu umajy npucryn cieaehum ¢pyHkumjama:
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EDR HandlerPtr
EDR CreateHandler (void)

Onuc:

OyHKIIMja 32 IPaBJbEHE PYKOBAOIIA.
[TapameTpu:

Hewma ux.
[ToBpaTHa BpHjeIHOCT:

NULL, YKOJIMKO j€ JOIILJIO J0 TPEIIKe.

BpujenHocT koja HUje NULL, YKOJIHMKO je (hYHKIIHja YCITjeITHO 3aBpIIcHa.

void
EDR DestroyHandler (EDR HandlerPtr edrHandler)
Onuc:
DyHKIIMja KOja YHUIIITaBa PYKOBAJIAII.
[Tapamerpu:
edrHandler — pyKOBaJall KOjH >K€IMMO Ja YHUILITHMO
[ToBpaTHa BpHjeIHOCT:
Hewma je.

EDR ErrorCode

EDR ReceiveEvents (EDR HandlerPtr edrHandler,
EDR EventFilter *filter,
EDR UserProfile *account,
EDR_ReceivedEvents *events)

Onuc:

OyHK1Mja 32 100aBIbakbe EMUCH]a.
[Tapamerpu:

edrHandler — pyKoBaJiall KOju he ce KOpUCTUTH

filter — ¢unrep no kome he ce emucuje 6upatu

account — IPOQUI KOjU C€ KOPUCTH

events — CTPYKTypa y Kojy he ce cMjecTuTn 100aB/bEHU TOJAIH
[ToBpaTHa BpHjeTHOCT:

Kon ycnjenHocTi uim HeyCIjeHOCTH U3BpPIlaBamba.

EDR ErrorCode
EDR ReceiveServices (EDR HandlerPtr edrHandler,
EDR ServiceFilter *filter,
EDR ReceivedServices *services)

Onuc:

®yHK1M]ja 3a 100aBIbamkbe CEpPBHUCA.
[Tapamerpu:

edrHandler — pyKoBaJiall KOju he ce KOpUCTUTH

filter — ¢uarep no kome he ce emucuje 6upatu

services — CTPYKTypa y Kojy he ce cMjecTuTu 1006aB/HeHH MOAALN
[ToBpaTHa BpHjeTHOCT:

Kox ycnjemHocT iy HeyCHjemHOCTH U3BPIlaBamba.

EDR ErrorCode
EDR ReceiveAdditionalContent (EDR HandlerPtr edrHandler,
EDR EpgEvent *event,
EDR ReceivedAdditionalContent *content)

Omnmuc:
dyHKIM]ja 3a 100aBJbamkbE TOAATHOT CaApPIKaja.
[Tapamerpu:
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edrHandler — pyKoBasall Koju he ce KOpUCTUTH

event — eMHCH]ja 3a KOjy he ce 100aBUTH AOJATHU CaAPIKa]

content — CTPYKTypa y Kojy he ce cMjecTuTr 1006aB/bEHU MTOAAIN
[ToBpaTHa BpHjeaHOCT:

Ko ycmjenHocTr WM HeyCIjeITHOCTH U3BPIIIaBamba.

void
EDR_FreeReceivedEvents (EDR ReceivedEvents *events)
Onuc:
Oyuknuja 3a ociobahame wMemopuje Koja je 3ay3era KopuiihemeMm
npociujehene ctpykrype y GyHKIH]HU 3a 100aBJbamkhe EMUCH]A.
[Tapamerpu:
events — [IOKa3UBay Ha CTPYKTYPY KOja caJip>ku J0OaBJbEHE EMICH]E
[ToBpaTHa BpHjeaHOCT:
Hewma je.
void
EDR_FreeReceivedServices (EDR_ReceivedServices *services)
Onuc:
Oyuknuja 3a ociobahame Memopuje Koja je 3ay3era KopuithemeM
npociujehere cTpykrype y GyHKIH]H 3a 100aBJbambe cepBUCa.
[TapameTpu:
services — IIOKa3MBa4d Ha CTPYKTYPY KOja cCaJip>kKu 100aBJbEHE CEPBHCE
[ToBpaTHa BpHjeIHOCT:
Hewma je.
void
EDR FreeReceivedAdditionalContent (EDR ReceivedAdditionalContent *content)
Onuc:
Oyuknuja 3a ociobahame wMemopHuje Koja je 3ay3era KopumnihemeMm
npociujehene cTpykrype y QyHKIHjH 3a 100aBibambe JOJATHOT ca/ipiKaja.
[Tapamerpu:
content — aJipeca CTPYKType Koja caJpku 100aBJbeHH JOJIATHHU CaIpKaj
[ToBpaTHa BpujeIHOCT:
Hewma je.
void
EDR InitEventFilter (EDR EventFilter *filter)
Onuc:
DyHKIIM]ja 32 MTHUIH]aTu3annjy GuiaTepa 3a eMUcHje.
[Tapamerpu:
filter — MoOKa3uBa4 Ha uiiTep Koju Tpebda J1a ce MHUIHjaTU3Y|e
[ToBpaTHa BpujeIHOCT:
Hewma je.
void
EDR InitServiceFilter (EDR_ServiceFilter *filter)

Onuc:

OyHKIMja 32 HHUIMjalM3au]jy Guinrepa 3a cepBuce.
[TapameTpu:

filter — HOKa3MBau Ha (uiITep Koju Tpeda Ja ce MHUIMjaTu3yje
[ToBpaTHa BpHjeTHOCT:

Hewma je.
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EDR ErrorCode
EDR SetServerIpAddress (EDR HandlerPtr handler,
char *ipAddress)

Onuc:

DyHKIIMja 32 TOCTABJbAE aPECce MOCITYKHOLIA 32 IaTOT PyKOBAOIIA.
[TapameTpu:

handler — pyKoBaJjall

ipAddress — II0Ka3UBa4 Ha HU3 KapaKTepa ca HOBOM aIpECOM IOCIIYKHOLA
[ToBpaTHa BpHjeTHOCT:

Kox ycnjemHocT uitu HeyCIjeIHOCTH U3BPIlaBamba.

EDR ErrorCode
EDR_SetServerPort (EDR_HandlerPtr handler,
char *port)

Onuc:

OyHKIIH]ja 32 MOCTaBJbakE MPOoJIa3a MOCIYKHOIa 32 IaTOT PYKOBAOIIA.
[Tapamerpu:

handler — pyKOBaJaIl

port — [IOKa3MBay Ha HU3 KapaKTepa ca HOBUM IIPOJIa30M MOCTYKUOLA
[ToBpaTHa BpHjeHOCT:

Kop ycnjemHocT Uit HeyCIjeHOCTH U3BPIlaBamba.

void
EDR GetServerIpAddress (EDR HandlerPtr handler,
char *ipAddress)

Onuc:

OynKIMja 32 100aBJbambe aApece MOCTYKHOIA 32 JAaTOT PYKOBAOa.
[Tapamerpu:

handler — pyKoBajall

ipAddress — MOKa3UBa4 Ha HU3 KapakTepa y koju he ce ymucaru aapeca
[ToBpaTHa BpHjeIHOCT:

Hewma je.

void
EDR_GetServerPort (EDR HandlerPtr handler,
char *port)

Onuc:

dyHKIIM]ja 32 100aBJbamkEe MPoJIa3a MOCIyKHOIIa 3a IaTOT PyKOBaoIia.
[Tapamerpu:

handler — pyKoBaJjall

port — MMOKa3uBay Ha HU3 KapakTepa y Koju he ce ynucaTu mposas
[ToBpaTHa BpHjeAHOCT:

Hewma je.

EDR ErrorCode
EDR_SetDefaultServerIpAddress (char *ipAddress)

Ornnc:

@DyHKIIMja 32 TOCTAaBJbAKE M10Ipa3yMHUjeBaHe aJpece MOCTyKHOLa.
[TapameTpu:

ipAddress — IIOKa3MBa4 HAa HU3 KapakTepa ca HOBOM aJIpECOM IIOCIYKHAOLA
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[ToBpaTHa BpHjeIHOCT:
Kon ycmjemHocTy uin HeycCITjeHOCTH U3BpIIaBama.

EDR ErrorCode
EDR_SetDefaultServerPort (char *port)

Omnuc:

@dyHKIMja 32 MOCTaBIbAKE MOIPA3YMHUjEBAHOT IPOJIa3a MOCIYKHOLIA.
[Tapamerpu:

port — [MOKa3UBa4 Ha HU3 KapaKTepa ca HOBUM IIPOJIAa30M MOCTYKHOLA
[ToBpaTHa BpHjeaHOCT:

Kox ycmjennocTu nnm HeycCIjemtHOCTH U3BPIIIaBaba.

EDR ErrorCode
EDR GetDefaultServerIpAddress (char *ipAddress)

Onuc:

OynkIMja 3a 100aBIbamkbe MOPA3yMUjeBaHE aJipece MOCITYKHOIIA.
[Tapamerpu:

ipAddress — [IOKa3WBa4 Ha HU3 KapakTepa y Koju he ce ymucatu aapeca
[ToBpaTHa BpHjeaHOCT:

Ko ycrjenHocTu wiv HeyCIjeTHOCTH U3BPIIIaBamba.

EDR ErrorCode
EDR GetDefaultServerPort (char *port)

Onuc:

OyHKIH]ja 3a 100aBJbakhE MOAPA3YMH]EBAHOT TPOJIa3a MOCTYKHOIIA.
[Tapamerpu:

port — [MOKa3MBa4 HA HU3 KapakTepa y Koju he ce ymucaru mposas
[ToBpaTHa BpHjeTHOCT:

Ko ycrjenHocTu wiv HeyCIjeITHOCTH U3BPIIIaBamba.
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5. Pe3yntatu

Y oBoMm mnornaBby he OWUTH TpeqouYeHH pe3yNTaTd HUCHHUTHBAaka W BepuHKaIMje

oubmmoreke. CripoBeIeHO j€ HEKOJIMKO BPCTa UCITUTHBAMKA.

5.1 WUcnutuBame 6p3nHe n3BpluaBarba

Y OBOM HCHHTHBAaBKY MjEpEHO je BpHjeMe HU3BpIIaBama (QyHKIOHje 3a J00aBIhamke
emucHja. Paszyior u3 kora je MCIUTHUBAKkE CIIPOBEICHO caMoO 3a OBY (YHKIIHjY j€ 3aTO IITO je
oHa HajpeneBaHTHU]ja. CepBHCH Cy BeOMa Malie CTPYKTYPE M BpHjeMe Mapcupama 3a CepBHCce
je Beoma maino. CeM Tora, cepBucH He Ou Tpebayio aa ce no0aBsbajy BeoMa ydecTano U
Hajuenthe He y BenmmkoMm Opojy. JlomaTHu caapxaj, ca Apyre crpaHe je Beha cTpyktypa of
cepBuCa U JOJATHU cajpikaj ce jo0aBiba y BeheM Opojy, amu BpHjeMe Koje je MOTpeOHO
cepBepy Ja reHepullle JOJaTHU caapxkaj (y OKpyKemy y KOME ce alulMKalldja UCIUTYje) je
3HaTHO Behe o BpemeHa MOTpeOHOr 3a mapcupame TOr cajapikaja. Moxe ce pehu nga je
BpHjeMe Tapcupama JOJaTHOT caapkaja 3aHemapsbuBOo. M3 Tor pasmora, y CBpXY
UCIIUTHBama, oaabpaHo je mnobaBpame emucuja. Emucuje ce nob6aBpajy y Behum
KOJMYMHaMa, 100aBJbajy ce 3HaTHO uenihe oJ] CepBUCa, AJIH MOJ[jeTHAKO YECTO KA0 U TOAATHU
caznpkaj. Bpujeme nobasibama jecte Behe o1 BpeMeHa napcupama, ajld HUje TOJUKO Behe na
BpHjeMe Tapcuparma IMOCTaHe 3aHEMapJbUBO. Pe3ynTaTu oBora MCIUTHBAKA Cy NPUKA3aHU y

tabemama 5.1, 5.2, 5.3, 5.4.
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Bpujeme uzBpiaBama Bpujeme napcupama [Tpouenat BpemeHna
P. op. ¢byHkuuje JOKYMEHTa napcupama y U3BpIIaBamby
1. 8.78 ms 0.52 ms ~5,9%
2. 7.19 ms 0.48 ms ~6,7%
3. 8.54 ms 0.52 ms ~6,1%
TabGena 5.1 Mjepema 3a jelHy EMUCH]Y
Bpujeme uzBpriaBama Bpujeme mapcupama [IpoueHar BpemeHa
P. op. ¢bynkuuje JOKYMEHTa napcupama y U3BpIIaBaby
1. 23.93 ms 3.01 ms ~12,6%
2. 23.85 ms 3.03 ms ~12,7%
3. 22.05ms 2.99 ms ~13,6%
Tabena 5.2 Mjepema 3a 10 emucuja
Bpujeme u3BprraBama Bpujeme mapcupama [Iponienar BpemeHa
P. 6p. byHKIHje JOKYMEHTa napcupama y U3BpIIaBamby
1. 126.03 ms 26.82 ms ~21,3%
2. 125.63 ms 26.51 ms ~21,1%
3. 135.61 ms 26.38 ms ~19,5%
Tabena 5.3 Mjepema 3a 100 emucuja
Bpujeme uzBpmiaBama Bpujeme napcupama [Iponienat BpemeHa
P. 6p. byHKIHje JTOKYMEHTa napcupama y U3BpIlIaBamby
1. 537.66 ms 108.26 ms ~20,1%
2. 517.01 ms 108.79 ms ~21,1%
3. 542.04 ms 108.96 ms ~20,1%

TaGena 5.4 Mjepema 3a 500 emucuja

W3 ucnutuBama ce MOXKe 3aKJbYUHUTH [a CC Ha MMapCUpaAEL, Y CKCTPECMHUM CHy‘lajeBI/IMa,

yrpomu oko 20% BpeMeHa u3BpIIaBamka came (yHKIH]E, a Y OYEKHMBAHUM CIydajeBHMa

(mo6amspame 10ak emucuja) ce yrpoun 5 10 15%.

Moxe ce, Takohe, mpumjeTutu 1a je nobasibame Beher Opoja enemeHara eduxacHuje

(mpocjeuHo BpujemMe 3a J00aBjpamkbe€ jEIHOT eJIEeMEeHTa ce cMamyje mnoBehameMm Opoja

eJIeMeHara 10 jeIHOM MO3UBY (YHKIIH]E).

OHo 1ITO je HajBa)KHHU]E je J1a JIU Cy OBa BpeMeHa MPUXBATJbHUBA U OUYEKHUBAHA y CKJIaly

ca [21][22][23].
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5.2 WcnutuBamwe MeMmopujckor 3ay3eha

HcnuTana je KonmuuMHA 3ay3eTe MeMopHuje Yy ojapeeHuM Kopaluma H3BpIIaBama
nporpamMa Koju KOpuctu oBy oubimorexy. Kopamu nporpama cy cienehu:
1. wnHMIMjanu3anyja OubIMOTEKE;
2. 10 y3acTronmHux no6aBspama 500 norahaja u ocnobahama memopuje;
3. JeHHMLMjanu3anyja u Kpaj.
Konnuuna 3ay3eTe MeMopuje ce mpaTuia HAaKOH WHUIM]aTr3allije, HAKOH IIPBOT MO3UBa

dbyHKIIMje 3a JM00aBJbamkbe W HAKOH cBake cienche urepamnuje. Pesynaratu cy mpukazaHu y

tabenu 5.5.
Crame MeMOpHje HAaKOH Crame MeMOpHje HAaKOH Crambe MEMOpHje HAKOH
WHUIYjaJTH3a1H]e MIPBE UTEpAIIH]e cBake cienehe urepammje
VSS 4856K 4872K 4872K
RSS 1564K 1740K 1740K

Tabena 5.5 3ayzehe memopuje (VSS je Bupryenna memopuja, RSS je pusnuka) y onpehernm

KOopanuMa u3BpiiaBabkba UCIIMTHOT ITPpOoTrpaMa

[{usp oBOr McHHUTHBaKA je OMO Ja IeMOHCTpUpa JAa je (QyHKIHMja Koja ce UTEPATUBHO
no3uBa crabmimHa W Aa Hehe mohw 10 KoHCTaHTHOT moBehama Mmemopwje. To je u
noseha 300r

bynkuuje, Memopuja ce

WHUIMjaIn3alje UHTePHUX MPOMjEHJbUBHX, alld CBakW cieiehu Mmo3uB HEe MHUjeHa CTambe

JIeMOHcTpupaHo. HakoH mipBor mo3mWBa
MeMmopuje. Jom jemHoM je TOTpeOHO HarjJacUTH Ja Ce€ HaKOH CBakor Jo0aBibama
uH(popmarrja, mo3ose u GyHKIH]a 3a ocinodahame MmemMopHje. YKOIUKO ¢ OBO HE HCIIOIITY]E,
nohu he o mypema memopuje. OHaj KO KOPUCTH OMOIMOTEKY ce MOpa MOOPUHYTH J1a CE CBE

3ay3eTa MeMopHja ocio00/1u, a 6ubnInoTeKa npyxa GyHKIH]Y 32 TO.

5.3 WcnutuBame y TeNIeBU3UjCKOj aninkauujn

OBa OubOimoTeka ce KOPUCTMIA Y AaIUIMKAalMjU KOja Ha TENEBU3UJCKOM EKpaHy
npukasyje uHpopmaije koje oBa oubiarorexka Hyau (mpukaszano Ha Cin. 5.1). Ha Taj nHauun
ce, y PEaTHOM OKpYXKEHmY, MOKE 3aKJbYYHTH Jia JIM je BpHjeMe OJ3WBa NMPUXBATIFUBO WU
HU]JE.

W3 oBor ucnuTHBama je 3aKJbY4E€HO Ja je OJ3MB 3aJ0BOJbaBajyhu y oOJHOCY Ha
[21][22][23]. OBaj Tect y Omo Beoma 3aBHCaH O] MOCIY)KHOIIA Ha KOME Cy C€ HaJIa3WJIH
MoJIaIM, Kao M O] 3arymema Mpexe. O0a nmomeHnyTa ¢akTopa MHOTO BHIIIE YTUYY Ha OJ3UB

arIMKaIyje, HeTo peaan3oBaHa OMOIMoTeKa, mTo je OUo jeJaH O] 3aXTjeBa.
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Mord ist ihr Hobby 06.03. 13:30-14:15

/NURDER, SHE WROTE rbb Brandenburg
Jessica besucht in Irland ihre Freundin Bridget Griffith, die vor wenigen Monaten ihren Ehemann verloren hat
Seit seinem Tod leitet Bridgets Sohn Sean die familieneigenen GroBwebereien. Doch sein amerikanischer
Cousin Ambrose ist plotzlich in Irland aufgetaucht und droht, ihn aus dem Unternehmen zu drangen. - Als
Ambrose ermordet im Kirchtum gefunden wird, halt man zunachst Seans alteren Bruder Patrick fiir den Morder
Aber Jessica weil es wie immer besser und macht sich auf die Suche nach dem wahren Tater. Dabei findet sie
auch heraus, was wirklich mit Bridgets Ehemann geschah

Angela Lansbury

Angela Lansbury, Actress: Murder, She Wrote. British character actress, long
in the United States. The daughter of an actress and the granddaughter of a
high-ranking pelitician, Lansbury studied acting from her youth, departing for >
the United States as the Second World War began, She was contracted by
MGM while still a teenager and nominated for an Academy Award for her first
film, Gaslight (1944). Two pictures later, she was again

Cn. 5.1 Annikanmja Koja KOPHCTH pealin30BaHy OMOIMoTeKy
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6. 3aKsbyuak

Y oBoM paay je mpHKazaHa peanusainuja Oubmuoreke 3a gobaBpame U oOpaxy DVB
MeTa-1oIaTaka, Koju ce 100aBibajy ca yIa/beHOT TOCTYKHUOIIA.

[TpuopuTter je 6uo0 HampaBUTH OMOIMOTEKY KOjOj ce MOxke 0e30jelHO MPUCTYNaTH U3
BUIIIC HUTH U y3 yBa)KaBame OrpaHHYCHa NMPUCYTHHX Ha IUlarGopMama ca OrpaHHYCHHM
pecypcuma. Tu 3aXTjeBH Cy UCITYH-EHU, IITO j¢ BEPU(PHUKOBAHO aJICKBATHUM HUCIIUTUBAKBHMA.

OBa Oubimoreka O6u ce y OynyhHOCTM Morja NpPOIIMPUTH HOBUM MOJIYJIMMa 32
nobaBibame mH(poOpManuja (HOp. Buaeo Ha 3axTjeB). [lamwu pa3Boj Ou ce, Takohe Morao
OCTBapUTH oMmoryhaBamemM OMOIMOTEKE 1a C€ KOPUCTH Ha PA3IMYUTUM Iuiatgopmama (HIIp.

Windows, Linux).
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