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3aXBaJIHOCT

3axBaJIHOCT

3axBasbyjeM ce MeHTOpy mpod. np Mnuju bammueBnhy Ha cTpydHoj momohm Tokom
u3pajie OBOT paja.

[ToceGHO ce 3axBasbyjem bema Bapru Ha cTpydyHOj momohu, caBeTMMa M yTPOILICHOM
BPEMEHY U CTPILBbEHY TOKOM H3pajie paja.

Taxole, 3axBanmiia OUX ce CBUM KoJIeraMa ¥ MpHjareJbuMa Ha TMOAPIINY U ITOMONH.

3axBaymiia OMX ce MOPOHIIM Ha MOJIPIIIY TOKOM CBUX TOJHMHA IIKOJIOBAbA.

XBajga MOM MHIILY.
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VBon

1.¥YBoA

Pexnamupame je jenan o HajBaKHUJUX W3BOpa MPUXOJA 33 TEIEBU3H]CKY UHIAYCTPHU]Y.
[TpuHIMNH pekIamMupama HHCY Ce MPOMEHWIHM OJ] CaMOI' IOYeTKa aHaJoTHE TeJEBU3HUje 10
naHac. YBohemeM HOBHUX TEXHOJIOTHja, MPBCHCTBCHO JUTUTAIM3AlMja W JIBOCMEpHA
KOMYHUKaIlMja TIPEKO MPEKe, OTBOPHIIA je BpaTa 3a MOTIYHO HOBE KOHIIENTE peau3alivje
peKiaMupama y OKBHPY IHWTHTalIHE TelieBH3Mje. JemaH O NHOHMpPAa HAa OBOM IIOJBY je
xomnanuja Google koja 06e30elyje mporpamcke kommonente (Google Interactive Media Ads
- Google IMA) koje omoryhasajy mpucTyI 0a3u peKJIaMHOT cajpxKaja.

[Tpobnem TMHAMUYKOT MPUKa3uBamka PEKIAMHOT caapikaja TOKoM penponyknuje MPEG
TS-a je anpecupan SCTE-35 cnenuduxanujom. SCTE-35 cneundukanujom cy nepuHUCaHN
mapkepu y MPEG TS-y koju o3HauaBajy moueTak M Tpajambe IMpHKa3uBamba PEKIaMHOT
caapikaja.

WuTerpaiujoM OoBUX TEXHOJIOTHja je Moryhe peaqn3oBaTH JUHAMHYKO NPUKa3HBaHE
WH/IMBU/YaJIN30BaHOT CaApiKaja 32 KOPUCHHKA.

3anarak je y okBupy nocrojehe nmmiementanuje DVB middleware —a peanuzoBatu:

* Monurtopunr u akBuzuimjy SCTE-35 mapkepa uz MPEG TS-a

» Komynukanujy ca Google IMA cepsepom

* [Ipuka3uBame peKIaMHOr caap)kaja Koju je JocTaBibeH ox crpaHe Google IMA

CHUCTCMA 3a KOHKPCTHOI' KOPUCHUKA Y HpeZ[BI/IleHI/IM HHTCpBAJINMa
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2. Teopujcke OoCHOBe

1.1 Pekname y Tenesusmjm

Behuna caBpemenor mapkernHra ce (OKycHpa Ha OrJalllaBamkbe NMPEeKO MHTEpHETa M
JIPYIITBEHUX Mpeka. PeximaMHu caapikaj Ha Taj HAYMH JOMUpPE A0 oapeheHux rpyma, yriaHoM
caMo JI0 JbYIH KOjU CHEIU(PUIHO Tpaxke oapeleHn mpousBoj. [1anu mpobdiemM oBOr HadMHA
peKilaMupama je IITO KOPHCHUIM HHCY YBEK 3aMHTEPECOBAaHM CaMoO 3a CTBapHU Koje
nperpaxyjy. Hacynpot Tome, TeneBusuja gocexxe MHOTO Behy myOIIuKy.

Ha cBe KOHKYpEHTHjeM TP)KHIITY, HACTOjJU CE€ Jia c€ MCKOpHCTE CBe MOTryhHOCTH 3a
no0ujame MPUX0/1a OJ1 OrJlalliaBarma, ajll y MPaKCU c€ TO OOMYHO OJipa)kaBa Ha 3aJI0BOJHCTBO
rnenanana [12].  TlpomyxaBame Tpajama pEKIaMHOr  cajapXaja ce  IoKas3ajo
KOHTPanpoyKTUBHO, jep Y TOKY BEIMKHX May3a Iieaolyd OOMYHO TPOMEHE KaHall.

Takohe, cBe BumIe JbyAM MOKYyIIaBa Ja u30erte pekiame. bnokupajyhu mposopu Ha
UHTEPHETY KOju 3a0pamyjy pekiiame Wiu JTudHu Bujeo cuumaun (Perosonal Video Recorders,
PVR) Ha TeieBu3ujH, Aajy riieAaolMa IPUIKKY Ja CaMH OJiTyde Ja Jin he Te1aTH peKiIaMHu
caaprkaj wim he ra npeckountu [11]. OBaj npoGiemM nmoctaBiba HOBU W3a30B, YOSIUTH JbY/IEC J1a
OrJenajy pexiaMHu caapkaj. HoBe TexHomorwje, kao mTo cy Buaeo Ha 3axteB (video on
demand, VOD) u over-the-top (OTT) mnporpamuparme, JONpUHENE Cy [MOOOJBIIAY
TEJIEBU3UJCKOT PEeKJIaMUpamba, YHOILICHEM OIIHUje clamba CHeUPUIHOr caapxkaja oapeheHum
KopucHunuMa. llpunarohene pekiame cy Mame HpUTHpajyhe W MoOry mNpoOyIauTH
UHTEpEeCOBambe Ieaaana.

JIBa ocHOBHA MpHHITUIIA HAa KOjeM ce 0a3upajy HOBU TPEHIOBH CY:

e Merpuka — IUJb je JOCTaBUTHU Npelnu3He MH(OpMaIHje O JIOCTaBU PEKIaMHOT

cazpikaja
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° I/IHI[I/IBI/II[yaJII/IBaI_[I/Ija — JA0CTaBJbalkb¢ HWHAWBUAYAJTHO MPCHHU3HOT PCKIAMHOI

cajipaja KOpUCHUKY

1.2 Android onepaTMBHM CUCTEM

Android omepatuBHU CHCTEM je MPBOOMTHO HAMEHCH 3a MOOMIIHE ypehaje Kao IITo cy
nametHu Tenedonu u Tabneru. Kacuuje, passujen je Android Auto 3a ayromo6uie, Wear OS
3a mameTHe caroBe u Android TV HamemeH AMTUTAIHHM 1V IpHjEMHHIMMA W TaMETHHM
TEJICBH30pPHMa 32 PEIPOAYKIIN]Y AUTHTATHUX MEIH]a.

Basupan je na Linux jesrpy. Android Linux jesrpo nocemnyje oapelheHe u3MeHe y 0JJHOCY
Ha KJ1acuuHOo LINUX je3rpo, Ha mpuMep yrpaBsbaibe MOTPOIIHOM SICKTPUIHE CHEPTHjeE.

Wssopuu kox Android-a goctyman je ca OeclulaTHHM JIMIICHIIaMa W JIMIECHIIaMa
OTBOPEHOT KO/1a, IITO JONPHHOCH EErOBOj PACIIPOCTPAFbEHOCTH.

Android anar 3a pa3Boj copreepa (Software Development Kit, SDK) 06e36¢ehyje anatke
¥ arMKanuoHu nporpaMcku uarepdejc (Application Programming Interface, API) norpe6an

3a pa3Boj arunkaiuja #Ha Android rurathopmu.

AFFLICATIONS

Coneacts Phona

APPLICATION FRAMEWORK
Activity Manager

Location

Manager

Package Manage

LIBRARIES ANDROID RUNTIME

Surfice Manager Media SQLiee Core Libraries

Framework

OpenGL| ES FreaType Vvebiit Mv‘m.'-;

libe

LINUX KERNEL

Display
Driver

Flash Memory
Driver

Camera Driver

A
Keypad Driver WiFi Driver 5

Cnuka 2.1 Apxurekrypa Android ornepaTiuBHOT cucTeMa

['naBre kommoneHTe Android omepaTuBHOT crcTeMa MPUKa3aHe Cy Ha Cauiy 2.1:
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Amnukanuje (Applications) — o6yxBara cBe arunkaiyje Ha ypehajy npeysere ca
Android mapkera (Google Play) unu camocTanHo KperpaHe U HMIIEMEHTHPAHE

AmnmmkatuBuu paaau okBup (Application Framework) — o6e36ehyje pasue
GbyHKIHOHATHOCTH 3a pa3Boj Android ammkanuja

bubmuoreke (Libraries) — ooyxsara ckyn C/C++ 6ubanoreka

Android Runtime — oOyxBara OuOmuoreke pgocrymHe Yy jesrpy JAVA
nporpamckor jesuka. CBaka aruiMKaluja pajd y CBOM MPOIECY U ca CONCTBEHOM
ucrannom Dalvik virtual machine

Linux jesrpo (Linux Kernel) — ocHoBa omepaTHMBHOI CHCTEMa, CaAPKH

IMMOKPETAYKH MpOoIrpaM CBUX XapABCPKUX KOMIIOHCHTHU

1.3 Android TV Input Framework

Android TV Input Framework (TIF) [4] npeactBasba Android noapiky 3a TV ypehaje.

TIF o6e36ehyje APl u nedunuimme HauuH AompeMama caapxkaja qo 1V arudkanuje.

ITpousBohaunma ypehaja onakiaBa HUCIHyHaBamke CTaHAApAA U PETHOHATHUX 3aXTEBa, ajlld HE

TEXH J]a KX Ce caM IPHUIpKaBa.

Henosu TIF-a cy:

TV Cua6pesau (TV Provider) — 6a3a momataka ca KaHajauMa, IpOrpaMuMa H
J103BOJIaMa

TV Awmwmkanuja (TV APP) — ammmkanuja momMohy Koje KOPHCHHK PYKYyje
ypehajem

TV Vna3uu Pykosaor (TV Manager) — omoryhasa komyHukanujy uzmel)y ymnasa
U ariiKaluje

TV Vna3 (TV Input) — annmnkanuja Koja npercTaBiba (GU3NYKH WM BHPTYCTHU
U3BOD caJipKaja

TV ynaszna ¢usuuka apxurexrypa (TV Input Hardware Abstraction Layer, HAL)
— ¢usnuka gepuHEnMja koja TV ymazuma o6e30ehyje mpuctyn cnenududaHoj
(bU3NYKOj apXUTEKTYpH

Pomuterscka xontpona (Parential Control) — omoryhasa Gnmokupame kaHana u
nporpama

HDMI-CEC — omoryhaBa maJbHHCKY KOHTPOJY pa3MYUTHX ypehaja mpeko

HDMI-CEC mopyka
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Ha ciumu 2.2 Buaumo na TV amikanyja KOMYHHITUPA ca yiIa3HUM MOJTyJiuMa mpeko TV

pykoBaola, koju umnpementupa TIF.

0O6e3beheHo oa:

. Android

TV aniukaumja B vpenaja
Tpeher nuya
Cepsuc TV ynasHor pykosaoua
™VIM TVIM TVIM TVIM TVIM TVIM TV ynasHu
cecvja cecuja cecuja cecuja cecuja cecuja R PYECREOI
Crio/balutbu IPTV HomI M HDMI KOHTPOAH
STB TV ynas TV ynaz TV ynas cepsuc
TV ynas ca IPTV Yrpahexu TV TV ynazsuu HDMI-CEC
3ameHom mecta TV ynas ynas HAL HAL

Cnuka 2.2 TIF apxurektypa

1.4 Google Interactive Media Ads SDKs

Google Interactive Media Ads (IMA) [1] je ckyn SDK-oBa koju onakiuaBajy
WHTETpAINjy MyITHMEIHjaTHUX peKlIaMHuX caapxaja y Android amnukarnuje.
[Tocroje nBa HaunHa 3a umIemenTanujy IMA SDK-oBa:
e KimjeHTcka cTpaHa — KOMOMHYje BHAEO 3allUC Ca PEKIAMHHM CaJip)kajeM Y
OKBUPY aIuIAKaIHje
e JluHaMHUYKO yMeTame pekimamuor caapxaja (DAI)— komOuHyje BHIEO 3ammuc ca
pekimamMuuM caapskajem Ha Ad Manager cepsepuMa, a 3atum Bpaha jemaH BHICO
3aIrC 3a PENPONYKIM]Y Y arIMKaIHjH
Kopumhewem IMA  ximjeHTCKOM cTpaHoM o0Oe30eh)eHa je KOHTpona Haja BHUICO
caapxajem, 1ok SDK ympaBspa penpoaykinjoM pekJIiaMHOT cajpikaja. PeximaMHu canpikaj ce
pernpoaykyje y 3ace0OHOM BHJIEO IUI€jepy KOjU C€ Halla3u W3HAJ BUJEO ITUIejepa ca BHJIEO
cajipKajeM aruKaiuje.
Kopumthewem IMA DA, arunkanuje masby 3aXTeB 32 BUIEO U peKksIiaMHH 3ajpxaj. SDK
Bpaha KOMOMHOBaHM BHJI€0, TAKO JIa HEMa MoTpeode 3a mpedaruBameM n3Mel)y Buieo caapxaja

arIMKaInje U peKJIaMHOT cajipkaja.
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Cnuka 2.3 je nujarpam Koju npukasyje komyHukanujy usmely amnukamuje, IMA SDK u

cepsepa.

Cepsep
peknamHor
cagpxaja

Cnuka 2.3 Jlujarpam komyHukanyje npeko IMA SDK

IMA SDK

1. Ammumkamuja umrmiementupa IMA SDK.

Annukaumja

2. IMA SDK 3axteBa VAST oarosop (VAST Response) 3a crieunduyny jeIuHUIly Ha

cepBepy. [lo3Banu cepBep, Koju MOxe OUTH pekiamMuu pykoBaian wid AFV/ADX, je

onpehen npeko URL o3Hake.

3. Cepsep onpehyje pexnamuu canpxkaj u mabe VAST oarosop.

4. IMA SDK ananuzupa VAST oarosop, oapehyje ucnpaBan TUIl MeiHja HA OCHOBY

OKpY’KeHa U UCTIOPYUYje PEKIaMHU CaprKaj arIuKalujH.

5. Amnnmkainuja mocrapjba Iiejepy JieTajbe u nokpehe Buaeo.

6. IMA SDK nokpehe VAST npaheme norahaja ykomauko je moTpeoHo.

1.5 SCTE-35 cneundmkaumja

SCTE-35 je cranmapn Koju omMcyje MOTYhHOCTHM yMeTama pPEKJIaMHOI caapxkaja y

PEHOCHHU TOK mojaTaka [3].

Pexmamuam cagpkaj y TV nporpamy UMIUIEMEHTHPAH j€ HAa HAYWH J1a C€ MOXKE MCHATH.

Pexnamuu cazpikaj ce UMIUIEMEHTUPA y TOKY NpeHoca. Taj mpuHIun Jaje MoryhHOCT Memamba

PCKIIaMHOT caz[pxcaja Y 3aBUCHOCTH O BPEMCHCKC 30HC, reorpa(bcxe J'IOKaI_II/IjC NJIK YaK JIMYHC

npedepennie. CBe mTo je MOTpeOHO 3a peanu3anujy jeé Mapkep KOju O3HadyaBa BPEMEHCKH

TPEHyTaK y KOM TpeOa UMILIEMEHTUPATH PEKIaMe.
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out_of_network_indicator = 1 out_of_network_indicator =0

BpemMe ogpeheHo
3a peknamMmHu
cagpxaj

Cnuka 2.4 UmnnemenTanuja gorahaja cnajama

SCTE-35 nakeTn cy MyJITHUIUIEKCHPAHU Ca BUJEO U ayHO IMaKETUMa Y IPEHOCHOM TOKY
nojiaraka.

HajBaxxuuja xomanga y okBupy SCTE-35 makera je splice_insert koja curnamusupa
norahaj cnajama. Ha ciunm 2.2 je npukasan HauuH pazga splice_insert [5] komanne. Ykonuko
je unaukarop out_of network_indicator mocraBmen Ha 1, OH 03HauYaBa Ja ce BPIIU Mpeia3ak
ca TV nporpama Ha peKJiaMHU CaJpXkaj, a YKOJIHUKO je moctaBibeH Ha (), 0O3HaYaBa MOBpaTaK y
TV mporpam. YMmecTo o3HauaBama TPEHYTKa MOBpaTKa Ha TV mporpam, MOKe ce KOPHCTHTU
omiuja break_duration koja To ayToMaTcKu M3BpILIABa HAKOH UCTEKA YHAINPE] MOCTaBJLEHOT
BpeMeHCKOT nHTepBasia. Heke o gomaTHux omuuja y okBupy splice_insert komanne cy:
splice_event_id — nmomesbyje id morahaja m pts_time — mocraBjba BPEMEHCKY O3HAKY

(presentation timestamp, pts).



Konuent pemema

3.KoHuenT pewemwa

VY oBom IorijiaBJjby OIlMCaHa je OHUJbHA HJ'Ia(I)OMa KopnmheHa Y u3paau 3aaTKa, aHaJin3a

3a/1aTKa U UJICJHO PeIICHE.

1.6 Onuc uwbHe nnatdopme

Pemerme MMIUIEMEHTaNMje AUHAMUYKHX BUJICO pekiiama peanu3oBaHo je Ha Marvell

BG4-CT SoC miardopmu Ha k0joj je nHctanupan Android onepaTHBHY CHCTEM.

Komnonente koje oBa miardopma noceayje cy:

Pam memopuja — 2GB

[Mpouecop ca 4 jesrpa— ARMv8 @1.3GHz

4K UHD — Varpa HD, 4 nyra 00sb1 KBaJIUTET CIUKE
DTS u Dolby aynro ca HDMI u S/PDIF uznazom
Yurau SD kaprtuia

2 USB 2.0 mpukspyuka

Bluetooth

1.7 [MpuvnpemMa capgp)xaja

[TorpeGHO je mpunpemMHuTH caapkaj koju he ce qocTaBbaTu pa3BojHOj iouu. [Ipunpema

ce cacroju ox monmaBama SCTE-35 mapkepa y3 momoh amara 3a momudpukammjy MPEG

IMPCHOCHOTI' TOKA ImoJjiaTakKa.



Konuent pemema

1.8 KomyHukaumja ca Google IMA cepsepom

Kako 6u xomynukaiuja ca Google IMA cepsepom 6uia moryha, Google IMA SDK ce
MOpa YKJbYYUTH y CUCTEM IIPe UMILIEMCHAITH]E.

Ammmkanuju koja xkopuctu Google IMA cepBep notpeGHO je 00e30eauTH MPUCTYIT
UHTEpPHETY U npucTyn uHpopmanujama o Mpexxu. Takohe, y okBUpY amutukaiuje Mopa ce

WHHIINjATU30BaTH PEKIIAMHU pyKoBaiall Koju he 1o0aBibaTu pekiaMHH CaAPKaj.

1.9 WMMnnemeHTauuja peknaMHOr cagp)xaja

Kana je mocraBiben SCTE-35 mapkep u o6e36ehen npuctyn Google IMA cepsepy,
noTpeOHO UX je MOBEe3aTH Y LIEIMHY U OMOTYhUTH MpHKa3 pEKIaMHOT cajipiKaja.

[TorpebHO je 00e30emuTH TUICjep HAa KoMe he ce NMpUKa3MBaTH PEKJIAMHHU CapiKaj
nobasibeH ox ctpane IMA cepsepa.

Kana ce nerextyje SCTE-35 mapkep nokpehe ce pekiiaMHu pyKoBasall, KOju 3aTUM I1aJbe
3axTeB 3a peKkJIaMHU cajpxkaj. Kana je pexiama yuntana, miejep 1o0uja uHGopMalije o ieHOM
cazpkajy u nounme npukas. [lpukas ce HacTaBsba 1ok ce He aerektyje SCTE-35 mapkep xoju

O3HauyaBa Kpaj norahaja u moTpeOHO je BpaTUTH Ce Ha CaJprKaj BUJIea allTUKAIIH]e.
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4.lMporpaMcKo pellemwe

VY oBom mornarspy Ouhe jerabHO ONMMCAHO MPOTPAMCKO peliewke 3aaaraka. [IpBu neo
pemiema Be3aH je 3a umiuiemeHranujy SCTE mapkepa W BeroBy IETEKIHU]y, a IPYTH €0

oOyxBata pax ca IMA SDK pa3BojHUM makeToM.

1.10 UmnnemenTaumja SCTE-35 mapkepa

Anat xopuiheH 3a umiiemMeHnTanujy Mmapkepa je TSDuck, namewen 3a MPEG npeHocHu
TOK noJjiaTaka. Kopuctu ce y IUruTaiHoj TeleBU3UjU 3a TECTUPAbE, HUHTETPaIH]y, HaArlIeAamhe
UTI.

Kao mrro je panuje objammeno, 3a umruieMenTanujy SCTE-35 mapkepa hemo kopuctuTtu
komany splice_insert(). Cauka 4.1 je usrmen tabese koja HocH HMH(pOpMaIMje MOTpeOHE 3a

UMIUIEMEHTALIN] Y.

<?xml version="1.0" encoding="UTF-8"7%>
<tsduck>

<splice information takls>
<splice insert splice event id="100" unigue program id="1"
out of network="true" pts time="0x13493E270">
<break duration
auto_ return="true"
duration="36"/>
</splice_insert>
=</splice information takle>

</tsduck>

Cnuka 4.1 Splice Information Table

10
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Ha cnumm 4.2 npercraBibeHa je aHanuza curHana 0Oe3 mmiuieMeHTupanux SCTE-35

Mapkepa, a Ha cimnu 4.3 aHanusa curnana ca umiuiementupanum SCTE-35 mapkepuma. Moxe

ce MPUMETUTH Jla c€ HAKOH MMIUIeMeHTanuje y Tabenu mojaBibyje SCTE-35 Splice Info ca

P1D-om 600.

SERVICES ANALYSIS REPORT

Global PID's
TS packets: 7,896, PID's: 3 (clear: 3, scrambled: 0)

PID Usage Access
Jotall GIobal PID S v esses s s sms s C
Subt. Global PSI/SI PID's (@x00-Ox1F) .............. C

0x0000: PAT smiaimdsssnirrrrrrsress C
00011 SDT/BAT: ..ccocooosscossscoasssessssoossscenssse C
PX00LE: FDTMION o 555 sennnsssnesss s C

Bitrate
26,051 b/s
26,051 b/s
24,256 b/s

791 b/s

1,003 b/s

Service name: RTS 1, provider: ETV

Service type: @x01 (Digital television service)

TS packets: 1,512,136, PID's: 4 (clear: 4, scrambled: 0)
PMT PID: ©x@3F2 (101@), PCR PID: ©x03F3 (1011)

PID Usage Access
Total Digital television service ...........ccvvvnnn. C
OROBE Y P o S s C

Ox03F3 AVC video (1920x1088, high profile, level 4.8 C

0x03F4 MPEG-1 Audio (eng, Audio layer II, 192 kb/s, C

0x03F9 Teletext (srb, Initial Teletext page) ........ C
(C=Clear, S=Scrambled, +=Shared)

Service: Bx@3E9 (1001), TS: @x0F01 (3841), Original Netw:

0x22B0 (8880)

Bitrate
4,989,085 b/s
24,260 b/s
4,542,664 b/s
196,556 b/s
225,603 b/s

Crnuka 4.2 Ananmza curaana 6e3 SCTE-35 mapkepa

SERVICES ANALYSIS REPORT

Global PID's
TS packets: 7,896, PID's: 3 (clear: 3, scrambled: @)

PID Usage Access
Total: :Global: PIDis v mssmimasssvsssvssy C
Subt. Global PSI/SI PID's (@x@80-Ox1F) .............. C

e T o D gy C
P01TE ADT/BAT v ovee e s e s e e R R PR SR SRR RN Es C
POTE. TDTITOT & mrsrsrsrsresrsss C

Bitrate
26,052 b/s
26,052 b/s
24,257 b/s

791 b/s

1,003 b/s

Service: Ox@3E9 (1001), TS: 0x0OF01 (3841), Original Netw:
Service name: RTS 1, provider: ETV

Service type: @x01 (Digital television service)

TS packets: 1,512,072, PID's: 5 (clear: 5, scrambled: @)
PMT PID: @x@3F2 (1010), PCR PID: @Ox83F3 (1011)

PID Usage Access
Total Digital television service ................... @
Ox0258: SCTE.35:SpIicaiInfo . ssssssssssssssssssssss C
OXASEP P s b S C

@x03F3 AVC video (1920x1080, high profile, level 4.8 C

0x03F4 MPEG-1 Audio (eng, Audio layer II, 192 kb/s, C

0x03F9 Teletext (srb, Initial Teletext page) ........ C
(C=Clear, S=Scrambled, +=Shared)

0x22B0 (8880)

Bitrate
4,989,088 b/s
6 b/s

24,257 b/s
4,542,661 b/s
196,554 b/s
225,606 b/s

Crnuka 4.3 Ananuza curnana ca SCTE-35 mapkepom
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1.11 flerekumja SCTE-35 Mmapkepa

Herexuuja SCTE-35 mapkepa usspmaBa ce y okBupy ¢yukiuje handleSCTE() koja kao
napamertap npuma Hu3 outa. Hus 6ura Hocu undopmanmjy o caapxkajy splice_insert raGerne.
Haj3navajauju momarak koju ce nobuja u3 Hu3a o6uta je PTS, koju o3HayaBa Bpeme

IMOo4Y€TKa pEeKJIaMe.

1.12 Peanu3zauuja Player-a

VY oksupy kiace SampleVideoPlayer peanuzoran je player na kom he ce npukasuBatu
pEKJIaMHU CaapIKaj.

SampleVideoPlayer ce moxxe nahm y Tpu crama: STOPED (3nauaBa nma je BHIEO
cronupan), PAUSED (o3HauaBa na je Bumeo y maysu), PLAYING (o3na4aBa 1a je BHIcO
NOKpeHyT). MHunmjanusanuja ce u3BpiiaBa y okBupy ¢yHkuuje init(), mokperame Buiea
dbyukuujom start(), crommpame Buaea dynkiujom StopPlayback(), a maysupame Bumea
bynkijom pause().

1.13 Peanusaumja komyHukaumje ca Google IMA cepsepom

1.13.1 Ao3Bosie npucryna

Kao miro je panuje HaBeZeHO, MOTPEOHO je 00e30eAUTH MPUCTYI UHTEPHETY U IPUCTYII

uH(popMaljaMa 0 MpEXHU.

he THMA SOK -->

EgULired permliss1on5s il LIE

fuses-permission android:name="android.permission.INTERNET"/>

{uses-permission android:name="android.permission.ACCESS_METWORK_STATE"/»

Cnuka 4.4 ITorpeGHe 103BOJIE 32 KOMYHUKAIHU]Y

1.13.2 Knaca 3a komyHukaumjy ca Google IMA cepBepom

VY okeupy kimace SampleAdsWrapper peamu3oBaHe cy cBe (yHIHje moTpebHE 3a

xomynukaiujy ca Google IMA SDK cepeepom.

12
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INerenga
ON_ADS

AdDisplayContainer MANAGER_LO_ADED

l l SampleAds\Wrapper

AdszManager,
init()

I I

AdsLoader
IMA SDK

> AdsRequest LOADED ARETTELE
AdslLoader, AdszManager,
requestAds() start()
Ges paumjer yuvTasama — — ©8 PaHM]MM YUUTESEHEM
CONTENT_RESUME CONTENT_PAUSE_
_REQUESTED REQUESTED

—— nocnedwa unv jequHa pem’amal
kA 4 A 4

SampleVideoPlayer, SampleVideoPlayer, AllL ADS_
play() pause() COMPLETED

MocTojM jow pexnama
k4 kA 4 kA 4

Lorafaju AdsManager,

Canpaj sasplued START...COMPLETE destroy()

Cnuka 4.5 I'paduk komyHukanuje ca Google IMA cepsepom

[IpBu kopak moTpebaH 3a KOMYHHUKAlM]y j€ Kpeupame o0jekra mpeko kora he ce
3axTeBaTH peKJIaMHU canpxaj, AdsLoader. ITapamerpu koju mpuma AdsLoader mpuirkom
kpeupama cy Context, ImaSdkSettings (ompehena momeriaBama Bezana 3a IMA SDK) u
AdDisplayContainer (neo expana y kome ce Hamasu player Ha xom he ce mpukasuBatu
PEKIIAMHHU CaPKaj).

Cnenehn xopak je kpeupame AdsRequest-a, o6jekTa KOju je 3aay»KeH 3a 3aTPaKHBAbE
peKJIaMHOT cajjpxkaja ca cepBepa. Heku o/1 3axTeBa KOju ce MOTY 3a7laTi IPUIMKOM Kpeupama
AdsRequest-a cy agpeca ca koje he ce mpey3umaru peKJIiaMHU CapiKaj, Ty)KHHA TPUKa3UBarba,
JI03BOJIa 32 ayTOMAaTCKO MOKpeTame, NoTpeOHO mpaheme caapikaja, HIOTPEOHO UCKIbYUHBAKE
3ByKa HT/I.

®dynkumja onAdsManagerLoaded() obaBemraBa AdsLoader nma je cagpxaj yCHeHIHO
y4duTaH ca cepepa. Takohe, oH kpeupa objekatr AdsManager, koju je 3aayKeH 3a ynpabame
pekiiaMaMa HaKOH HHXOBOI yuWTaBama. Han AdsManager oGjektom Tpeba OMTH TO3BaHA

dynmwmja init(), oAHOCHO MHMIIK]jATH3AIIH]a.

13
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1.13.3 Tunosu porabhaja y TOKy KOMyHuKauuje
Haxon nnurmjanusanuje, AdsManager noouja uadopmanuje o gorahajuma (AdEvent) y
KOjUMa Ce Mpey3eTH PEKIaMHU caapxKaj Moxke Hahu.
Haj3navajauju TunoBu aorahaja cy:
e LOADED - obaBemitaBa aa je peKJIaMHH CaipXKaj YIUTaH ca cepBepa
e STARTED — obaBemraBa /1a je peKIaMHU CajpxkKaj OKPEHYT
o SKIPPED- o6agemraBa ga je ogpehena pexiaama nmpeckoyeHa
e PAUSE - o6aBemraBa 1a je pekiIMaHu Caapikaj may3upaH
e LOG — obaBemTaBa UCITUCUBEE Y KOH30JIM, YKOJIMKO je OHa Moryha
e COMPLETED- o6aBemTaBa 11a je mpuKa3uBame peKiaMe 3aBpIICHO
e ALL _ADS COMPLETED- o6aBemraBa na je NpHKa3HBame CBHX peKiama
3aBpILECHO

e AD_PROGRESS- o6aBemraBa 0 TOKy pekjiaMe ¥ OOMYHO CaJIp>KU IITOMEPHITY

Kana je LOADED pnorahaj mokpenyt, Hag AdsManager-om moske OWUTH TOKpEeHyTa
¢ynkimja start() xoja he o3maumtu SampleVideoPlayer-y na Ttpeba na mokpene mpuka3s
pekiamuor caapkaja. @ynnuja destroy() Mmoske OuTH OKpeHyTa Y OMII0 KOM TPEHYTKY HAKOH

TOora ¥ oHa he o3HaYUTH IMPEKHU I IIpUKasa.

1.14 MNpuka3 peknaMHoOr cagpaja

Kana je pexiaMHU caapiaj yduTaH, MOTPEOHO je 3ayCTaBUTH MPHKA3 MPEHOCHOT TOKa
nojgaraka y3 momoh ¢ynkiuje stopPlayback(). Ilpunpema 3a mouetak mpukasza peKjIaMHOT
canpkaja Hajgasu ce y okBupy dynmnmje playAds(), y okBupy Koje ce mpoBepaBa 1a JH je
NPEHOCHH TOK TOJaTaKa yCIPEIIHO U3BPIIEH U J1a JIK je PeKJIaMHH CapiKaj YCIEIIHO YUUTaH.
VYKOJHMKO je CBe HCIpaBHO, MO3uBa (DYHIMjy 3a MOYETaK MpHKa3a PEeKIaMHOT caapikaja. Y
okBupy dyukimje startAds() peannszoBaHo je MOKpeTame PEKIaAMHOT BUACO CaapiKaja U Tuiejep
3amounme npukas. Hakon yHampen oapeheHor BpeMeHckor mHTEpBaia, y3 momoh QyHImje
stopAds(), 3aycraBsba ce MmpUKa3 peKjIaMor cajapikaja U Bpaha ce Ha MpHUKa3 MPEHOCHOT TOKa

rnoJgaTtaxa.

14
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5.AcnutnBame peliewa

VY oxBUpY OBOT pajna o0aBjbeHA Cy MCIHTHBAIA PEeATM30BaHUX Moxayna. McnutuBama
yuHe He3aBucHU JUNIt TeCTOBH, KOjuMa Cy MPOBEPEHU MOJY/IM OMKCAHH y pany. 3a morpede
WCIIMTHBama W Bepu(uKaldje HanmpaB/beH je 3ace0aH MOAYJ CauyMI-€H OJ] Hu3a (YHKIHja

MOTOJTHHX 3a TecTHpame. Tabena usspmenux JUNIt recrosa nata je UCIO:

Tecr PesynaraTn

Kpeupame AdsLoader-a -
createAdsLoader()

Kpeupame 3axTeBa 3a peKJIaMHU CaIPKa] -
requestAds()

WNuunujanuzanuja AdsManager-a —
onAdsManagerLoaded()

[Toxperame pekiiaMHOT cajpxaja -
startAds()

Peaxkiuja Ha rpemky y ToKy n1o0aBsbama
pEeKJIaMHOT cajipxaja -
onAdError()

Peaknuja Ha norahaje -
onAdEvent()

3aBpierak mpuKasza pekJiaMHoOT cajpxaja()-
stopAds()

Tabena 5.1 Ucnurane pyHIIMOHAIIHOCTH U Pe3yATaTH

JUnit TectoBu ucnutyjy 1a M je ucnpaBHa (QyHKIMOHAIHOCT HA MIPOrPaMCKOM HHBOY U
HE MOT'Y Jia J1ajy KOMIUIETaH JI0Ka3 0 UCIPaBHOCTH paja alulMKaluje, He 1ajy uHpopMalimje o
TOME Jia JIM je MpHUKa3aHa ClIMKa PeKJIaMHOT cajpiaja, Ja JIM je YCHEIIHO MpUKa3aH Iporpam
HAKOH 3aBPIIIETKA PEKJIAMHOT CapiKaja v CIIMIHO.

Pyuno ucnutuBame BpuieHo je y armkanuju Live Channels.

Hcnutanu cy ciydajeBu 300T KOjuX je MOTrjo JohM 10 HEKOH3HCTEHTOT CTama
aruukanuje. [lorBpheHe ncnpBHe QyHIMOHATTHOCTH alUIMKAIIH]j€e CY:

e VYuuraBame peKJIaAMHOT caJpiKaja

L4 3ayCTaBJBaH)e IMPCHOCHOT TOKa ImoJJaTaka

15
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e [Ipuka3 pexiaMHoOr cagpaxaja

e JloBparak Ha IPEHOCHU TOK MOJAaTaKa

16



3akspydak

6.3aksbyyak

Y 0oBOM pajy je peain3oBaHa MPOTrpaMcKa MOJPIIKA 32 UMIUIEMEHTAIN]Y TUHAMAYKUX
Buzico pekinama kopucrtehn Google IMA, koja omoryhaBa mpuka3 omapeheHOr pexIaMHOT
caipkaja y yHampen naeGUHHCAHOM BpeMEHCKOM wuHTepBanry. OmnmcaH je HadyuH
umnpementanuje SCTE-35 mapkepa. Pemieme je Tectupano Ha IuIbHO] GU3NYKO] ApXUTEKTYPU
U Ha Taj HAYMH yTBpleHa mberona (pyHKIIMOHAIHOCT.

VY mpukazaHoM pemieny KOpuiiheH je HauuH MOKpeTama pekiama y 3ace0HOM BHIEO
iejepy, Tako Ja OM Cce JaTo pelleHhe MOTIIO NPOIIUPHUTH yBOhemeM (YHKIIMOHATHOCTH 32
yMeTame BUACO CaJpikaja YHyTap TOKa BUAEO NpeHoca. Takohe, pyHKIHMOHAIHOCT Koja Ou
Morya Jla moOoJbllla TPEHYTHO pellewme je MoryhHocT oxapehuBama penociena mpukasza
pexiiama WM MpecKakama oJipelheHe pexiaaMe YKOJIMKO U3 HEKOI pasjiora oHa He Ou Tpebasa
outu nmymreHa. Henpekunan pazeoj Android ruiatdopme npyka MoryhHOCT 3a HaIOTpaamy U

HPOIIUPEHE 1AaTOT PEIICHha.
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