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3aXBaJIHOCT

3axBaJIHOCT

3axBajbyjeM ce CBOM MEHTOpPY jmoil. Jp Mwunany bjenmunn m Mwienn Munomesuh Ha
CTpY4HO] moMohy 1 caBeTHMa 3a U3pajy OBOT paja.

[ToceGHO ce 3axBajbyjeM YIAaHOBMMa CBOj€ MOPOJUIIE HA MPYKEHO] MOJIPIIIU y TOKY
YUTaBOI' IIIKOJIOBamka.

Ha xpajy ce 3axBasbyjeM cBHMa KOjU Cy Ha OWJIO KOJjU HAuuH JONPHUHETH HU3PaTU

3aBpIIHOT paja.
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Ckpahenurie

CKPAREHMLE
AGL - Automotive Grade Linux, Cod)TBepcKa apXUTEKTypa 3a ayToMOOmIie
API - Application Programming Interface, AnnukaTuBHa porpaMcka crpera

HTML - HyperText Markup Language, OnicHHU je3uK HaMeeH BeO CTpaHullaMa
IVI - In-Vehicle Infotainment, Iado-3a0aBHU CUCTEM y BO3HITY

MSC - Message Sequence Chart, JlujarpaM 3a nprka3 pa3MeHa rmopyka

PPAPI - Pepper Plugin API, Tlenep nonarak 3a alIMKaTUBHY MPOTPAMCKY CIIPETyY
SDK - Software Development Kit, CKyn IporpaMcKux ajara

TCP - Transmission Control Protocol, TpaHCMUCHOHU KOHTPOJIHU IPOTOKOJI

WebGL - Web Graphics Library, I'papuuka 6ub1moTexka HaMelbheHa BeO cTpaHuIlamMma
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1.¥YBoA

IVI (In-Vehicle Infotainment) je uHTerpricaHu cUCTeM Yy ayTOMOOUIUMA KOjU TOHOCU
3a0aBy ¥ WHGOPMAIMOHH CaApKaj. Y WHAYCTPHjH TIOCTOjU HEKOJIHMKO IPOTPAMCKUX
wiatopmu Koje cy mocrymnHe 3a [V, koje pa3Bujajy HajIIoO3HATHjE ayTOMOOMIICKE KOMITAHH]E.
Jom yBek He IMOCTOjM JEIMHCTBEH HAauMH 3a M3BpLIeHe aruukauuja. [IpomsBohaun
ayroMoOuia MOKYIIaBajy Ja MOJAp)KE BUIIE TEXHOJOTHja OJJEAHOM Kako OM NPUBYKIU
notpomraye. Be6 TexHonoruje mocrajy cBe nomynaphuje 3axBasbyjyhu HTMLS crannmapny
Yyhja je TPEeAHOCT Ja ce copTBEp MOXKE pa3BUTH 3a KPAaTKO BpEME Ha Pa3IMUUTUM
mwiarpopmama y ckiany ca orBopeHuM APl (Application Programming Interface -
alIMKaTUBHA IMporpamcka cmopera). M3 Ttor pasmora, mocroju mnorpeba 3a pas3BojeM
alUIMKaTUBHOI OKpYXelma Koje MoJp)KaBa H3BpIIaBame alUIMKallMja Ha BHIIE €KpaHa
(muruTagHa MHCTPYMEHT Tabia - kiactep, nH(po-3a0aBHa jenuHUIA - head unit), Koje UMajy

MIPUCTYII ITapaMeTpruMa BO3WIIA U KOj€ C€ JETHOCTABHO MPOTPaMUpPajy M OJIP:KaBajy.

3agartak pajga je Ja ce MMIUIEMEHTHpa MOJYJ KOjU YIpaBiba JKUBOTHHUM LIHUKIYCOM
aluIMKalyja, y OKBUPY AallJIMKaTMBHOT  MPOTPAMCKOI  OKpY)KeHka 3aCHOBAaHOI  Ha
HTMLS/JavaScript Texnonorujama. TpebGa 00e30enuTH OCHOBHE NPUMHUTHUBE pPYKOBamba

KUBOTHUM ITUKIIYCOM, KOj€ TIo/Ipa3ymeBajy cienehe onepamnmje:
- IPUKa3 CBUX JIOCTYIHUX alUIMKAIIN]ja;
- YYUTaBambE HOBE aIlTUKAIlH]e;
- IPUBPEMEHO 3ayCTaBJbabE pajla aKTUBHE aIlINKAIIH]C;
- MOHOBHO TIOKPETAME aIlTHKAIIH]C;

- HACTaBaK paJia arjIMKalyje Koja je Ouia y no3aauHu (maysupaHa);
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- MOHOBHO TIOKPETamE aIlTUKAIH]je yciel TpeKopademha MEMOPH]jCKe KBOTE,
- YHUIITAaBabC aKTUBHEC aHHI/IKaHI/Ije;

- YHUIITABAC CBUX AKTUBHUX U IIPUBPEMCHO 3ayCTaBJbCHUX aHHI/IKaHI/Ija.

Pan je opranusoBan y 6 mornaBiba. Y TMOrjaBjby 2 JaT je MpUKa3 aluIMKaTUBHOT
OKpYy)Xema y TOTPOIIAYKOj EJIEKTPOHUIM M ayTOMOOWJICKO] MHIYCTPUjU ca OCBPTOM Ha
pasMyMuTe peanu3alyje >KUBOTHOT IMKIIyca arjIMKaiuja. Y TOrjaBiby 3 TMPEICTaBJbEH je
KOHIIENT pellieka: AUjarpaM >KHUBOTHOT IMKJIyca aljuKaldja, CIHUCaK MPUMHUTHBA, OJOK
nujarpaMm coTBEpPCKE apXHUTEKType W 3aBUCHOCT u3Mel)y monyna. Y moriaBpy 4 nat je
CIHCaK CBUX MOJyJa U M3BOPHHX JAaTOTEKa KOje UX Pealn3yjy, Kao U JIeTaJbaH OMUC CBAKOT
MojyJia TIoHaoco0, API, kao u mokymeHTalyja cBuX GpyHKIHja. Y MOMIaBiby S JaTH Cy OMUCH
COTBEpCKUX OKpYKEHha 3a HCIHUTHUBAKE, NMPUKA3aHU PE3YJITaTH TECTHUX CilydajeBa CBHUX
MPUMHTHBA, OMHCAHO PEATHO OKpYXKeme (IeMOHCTpaTop), rpaduk 3ayzeha pagne memopuje
CBUX IPOTPAMCKHX KOMITOHEHTH KJIacTepa, Kao W JUCKYCHja O Pe3yJITaTHMa U €BEHTYaJTHUM

npooOyiemuMma. [lormaBibe 6 1aje 3akbydak pajia ¥ HeKe CMepHHUIle 3a Oyayhe mpasiie pa3Boja.
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2. Teopunjcke OCHOBe

[TpousBohaun ayromoOmiIa NOKyIIaBajy Ja CTEKHY HOBE KIHjEHTE  MOJEPHUM
cuctemoM IVI xoju omoryhapa aynmo u Buaeo 3a0aBy v MHGOPMAIMOHH CAAPXKaj Y BO3WITY.
Mopepuu IVI (anp. Ford SYNC & MyFord Touch [1], Toyota Entune 2], Kia Motors UVO
[3], Cadillac CUE [4], uTna.) 4yecTo moJAp>kKaBajy MYyJITHUIIPOrPaMCKy IU1aTGopMy Kao MITO Cy
AndroidAuto [5] u CarPlay [6]. IVI npey3uma (yHKIMOHATHOCT MYJITHIPOTPaMCKOT
OKpYy’Kema MpeICTaBJbeHOr Ha BUIIE €KpaHa KOJUM Tpeba ynpaBJbaTH Ha jJeIMHCTBEH HAYUH.
Tpenyrao Behuna IVI pemema ce pasnukyjy U HEMajy 3ajeJHUYKU MPHUCTYI YIPaBIbaby
U3BpIICHEM aruIMKaluja. Y HACTaBKy je JaT Kparak Tperjiel OCHOBHHUX WHHIIMjaTHBAa 32

pa3Boj jeauHcTBeHOT [VI.

2.1 GENIVI okpyxeme

Aytomobuncke kommanuje npemtaxy I[VI crammapany mnatdopMmy mMoa Ha3WBOM
GENIVI [7] y uniby cMamema TpOILIKOBa U BpeMeHa noTpebHor 3a pa3Boj. GENIVI je ckyn
crnenudumupanor IVI codtBepa oTBOpeHOT KOAA (€HT. open source) Koju Tpeba Ja yCKiIaau
UKJIyCe pa3BOja ayTOMOOMJICKE MHIYCTpHj€ M MOTpOUIayKe enekTpoHuke. OH mpyxa, Kao
jeIHy o oaNMKa, MOTYhHOCT 3a M3BpIICHE aluIMKalyja 0a3upaHo Ha UHTEPHET Mperienaqy
(eHr. browser). Be6 amnmukanuje nobujajy Behy naxsy 300T TPEHOCHBOCTH Ha BHIIE ypehaja

u xopuurhewa orBopeHnx API. GENIVI codTBepcka apxutekTypa je npukazana Ha Ciouny 1.
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Applications & Human-Machine Interface Frameworks

Multimedia CE Device Connectivity &
Audio & Graphics Personal Info Management

Security

Networking & Internet Tools
Utilities

Navigation
& Location Based Services

Automotive System Infrastructure

Linux Kernel

Cnuxa 1: GENIVI coppmeepcka apxumexmypa

GENIVI, ocnoBan 2009. roauHe, MOCTaBUO je MpaBHJIa 33 HEroBO KopHIIheme.
VYkonuko Heko xenu jaa paszBuja coprBep Ha GENIVI mnardopmu, mopa mocraTu wiaH
GENIVI Alliance nenpo¢utHe opranmzanuje (Cnuka 2). Takolhe, ammkanuja mMopa ja ce

U3BpIIIaBa Ha CIIEUPUITUPAHO] COPTBEPCKO] aApXUTCKTYPH.

Product-Specific Software

HMI Works with GENIVI™
(Component

Compliance)
Applications “

Software Platform
GENIVI Compliant™

: Product-
Middleware Specific (Platform

Compliance)

Product-

Kernel Specific

Cauxa 2: GENIVI komnamubuinocm
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GENIVI je pa3Buo u CBOj MBOTHH IHKIYC alUIMKaIMja, IITO CE€ MOXKE BUICTH Ha
Cnutu 3. Boot Management MOIYN CITYXXH 32 TIOKpETame aruidkanuja, 10Kk Node State Mgmt
3aTBapa arumkamnuje. Resource Management MOAYN je TIO3aIUHCKH TPOIEC KOJU TpPaATH
NOTPONIBY pajHe MeMopHje U ontepeheHOCT npoiecopa, MOHOBO Mokpehe arIuKaimje, 4yBa

TPEHYTHO cTame. TpeHyTHO je y ¢a3u pa3Boja MOJIpIIKa 32 BUILE eKpaHa.

*1 state change notifications

State chart
Plug in for:
ADC,

PMIC Supply |

* Session handlin (Phone Dias SWL =]
Management = i bl !

* Node State change protocol
> Node State * Shutdown management

HMI, Phone,...
Reaction on conditions Erenta. Management SWL/Update
Turn off display, drives, mute audio,.| + Good [ ctrls Diagnostics
« Poor /’ \

State chart v - Bad
Plug in for:

Node observing for CPU load,

Sensors,
Devices 1 Thermal b memory, appl. crash
. Management P
7 | Node )
- ‘ﬂg‘ R
Reaction on conditions Set LUC K
Turn on fan, reduce audio volume,... asreote canrent -
Boot config Resource
. *Clamp S
Plug in for: iasas
- Button WU Management
Wakeup | - Bus WU Boot !
reason, ) Power » Vehicle Network = 1 |
node / . [ Management |
3 Management :
vehicle | 8 g Plug in for:
network Application specific

observing and recovering

Cauxa 3: GENIVI srcusomuu yuxyc

2.2 AnnMKaTMBHA OKpY)Xehba Y NOTPOLUAYKO] €/IEeKTPOHULIU U
ayTOMOOGMIICKOj MHAYCTPUjU

Tizen [8] je omepaTMBHM CHCTEM OTBOPEHOI KOAa KOjU je mpeaBuleH 3a MOOMIIHE
tenedone unu TB ypehaje u 3acHoBaH je Ha JIunykc-y. Tizen IVI [9] je pa3Bojna mutardopma
HIMPOKO MpuxBaheHa y ayromoOumicko] uHaycrpuju. Tizen IVI copTBepcka apxutekTypa je
npukaszana Ha Ciunu 4. OHa o6jeumbyje monyiaapHe U 100po MoApkKaHe MPOjeKTe OTBOPEHOT
K0/a, 32 HOBE HMHIYCTPHJCKH creuupuyHe KOMIOHEeHTe. To je YMHU HajHarpeIHujoM
JIOCTYITHOM JUCTpHOyIMjoM 3a pa3Boj ayromoOuna. Tizen IVI je y carmacHoctn ca GENIVI
npaBWJIMMa U u3abpaHa je 3a pepepentny umiuiementauujy 3a AGL [10] (Automotive Grade
Linux, Bep3uja JIMHYKC OMEepaTHMBHOT CHUCTEMa HaMEHkEHAa ayTOMOOWIJICKO] MHIYCTPjU) Koja
npunana Jluayke ¢onpanmju. Takohe, Tizen IVI mpyxka mnoapmiky HAaTUBHUM U BeO
armmmkanujama u o6esoehyje IVI SDK 3a passoj HTMLS annukanuja. Jlogata je u mpoOHa

noapiika 3a Yocto [11] (ucto Bep3uja JImaykc-a kao u AGL).
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SECURITY

Access Control

Certificate Manager

Crypto Libraries

SYSTEM

System Info
Sensor Framework
Time Management

Core Libraries

COMMON WEB API

PIM

Contact
Calendar
Email

MULTIMEDIA

Multimedia FW
Imaging Libraries
Audio

CONNECTIVITY

Connection Manager
Bluetooth
HTTP

WEB

Layout & Rendering

JavaScript Engine

Runtime

Secure Storage Synchronization Resource Policy WLAN

3U Audio NEC

BASE MESSAGING APPLICATION

FRAMEWORK

LOCATION GRAPHICS & Ul

SMS
MMS

3D
2D
Tookit

window Manager

Toolchain Automotive Network
IPC
Startup

Device Management

Geo-location/Coding

Setting Mapping & Routing

POl

Positioning

Database GENIVI 0SS Components

Notification

App State
Management

TELEPHONY

Bootstrap Window System

Cellular Framework

Package Management Font Management

Voice Recognition

Cnuka 4. Tizen IVI copmeepcka apxumexmypa

Tizen IVI mocenyje Momyn 3a yrpaBibamke JKHBOTHHM IMKIYCOM, y (OpPMH TJaBHE
NIeTJhE HAa OCHOBY MHTEPHHX (DYHKIIHja MOBPATHOT T03MBa KOje pearyjy Ha onpehenn norahaj,
U UMa cneneha crama: CTBOPUTH, PECETOBATH, Ay3UPATH, HACTABUTH M YHUINTHUTH. JKUBOTHM

mukinyc Tizen IVI je mpuxazan Ha Ciaunu 5.

App. launch
. Reset
Main Ioopx
Resume

_—

\/

Terminate >

App. terminated

Cnuka 5: Tizen IVI scusomuu yukiyc aniukayuja



Teopujcke ocHOBE

Ca akazieMcKe CTpaHe, HEKOJIMKO UCTPKUBAYKUX pajioBa je 00jaBibeHo. [IpBu mpumep,
Simon Isenberg n np.[12] npencrasiba nopeheme Op3uHe u3Bpewa JavaScript 1 HATUBHUX
armkanuja Ha [VI cucremuma. Jlpyru npumep je B. Kovacevic n ap. “Android4Auto” [13].
On npennaxke uHTErpauujy Android onepatuBHor cuctema y IVI. Kopuctu ce Android
*KUBOTHU 1mkiyc. Ilpemnoxkenun cuctem Hymu IVI ¢yHkumonamHocT u  omoryhasa

KOpPUCHHUIIUMA J1a KopHucTe ypehaj kao ooudan Android ypehaj.



Konuent pemema

3. KoHUyenT pewemwa

Y oBoM Iorj1aBJby je IoO1Jb Ja CC OIIMIIC ,Z[I/IjarpaM JKUBOTHOI' TUKJTyCa anJmKaqua n

apxuTekTypa codrpepa.

3.1 )XXMBOTHM LUMKJIYC anMKauumje

KoHmenT permiema )UBOTHOT NuKIyca arukanyja (Cnuka 6) je HajBaXHUJU jep OH

o0jalmaBa JIOTHKY caMor coTBepa.

loadApp1

onCreate()

loadApp2 / onResume()

lowMemory

-
w
loadApp1
onPause()
killApp

Cnuka 6: KusomHnu yuxnyc aniuxkayuje



Konuent pemema

Ha ocHoBy yna3HOr curHaia 3a y4YHTaBame€ aIuIMKalMje, MporpaMm yiasd y CTame
onCreate(), Tie ce MHTEPHET Mperjenady ajbe MyTama 10 KeJbeHE atumhkanuje. MehyTtum,
YKOJIMKO CTUTHE HOBHM CUTHAJ 32 YYMTaBamwe JIpyre allMKalyje Wik CUrHal 32 00aBeIlTeHe
Jla je oCTajo Mayo ciio0oiHe pajHe MEMOopHje, porpaMm mpenasu y crawe onPause(), paau
yyBama Mojaraka (mapamerapa) TPEHYTHO aKTHBHE alUIMKandje. AKO MOHOBO JKEIMMO Ja
OTBOPUMO TNIPETXOHY aIUIMKaLKjy, mporpam he npehu y crame onResume(), rae ce cauyBaHH
nojaly IIajby Harpar, ¥ allldKalyja HacTaB/ba Ca paJoM TaMO T[A€ j€ HPEeKUHyTa
(may3upana). Moxe ce 1eCUTH Jia )KEeJIMMO Ja 3aTBOPUMO aKTUBHY WJIM CBE allIMKalMje, Taaa

nporpam uze y cramwe onDestroy() u cBu nojnauu he 6utu odpucanu.

3.2 Cnucak npyuMuUTUBa

OcnoBHe npumuTuBe cy aare y Tabemu 1. OBo je MUHUMYM KOjU MOpa Ja UMa CBAaKH

MOAYJ 3a yIIpaBJbakb€ J)KUBOTHHUM NHUKITYCOM aHHI/IKaHHja.

HNme npumMuTHBe Onuc npumMuTHBe
list IIpHUKa3 CBUX JIOCTYIHUX AIUIMKAlMja
load yUUTaBambe ariuKaiyje
restart MTOHOBHO MOKPETAWkE aITUKAINje
kill YHUIITaBak€ aKTUBHE arlyIuKalyje
kill all YHUIITABakE CBUX aIlsIUKaIja

Tabena 1: Cnucax npumumusa

[TpumuTHBa Jist mocenyje mojaTak Koje Ccy ce ariuKaiuje 10 caja NoKpeHyse (aKTUBHE,
naysupane), load nokpehe 3anaty amnukanujy, restart ycies 3aXTeBa KOpUCHUKA WIH IIypemba
MeMopHje MOHOBO Nokpehe MHTepHeT nperienay, kill 3aTBapa TpEHYTHO aKTUBHY allNIMKALN]y
u Opuie cBe mojgaTke O WOj, a kill all 3atBapa cBe moctojehe ammmkanuje (aKTUBHE,

nay3upase) 1 OpuIlie cBe MOAaTKe O lUMa.




Konuent pemema

3.3 ApxuTtekTtypa cocpTBepa

Ha Cnunu 7 nat je 610k aujarpam apxutekrype copTrepa. JlemoBu 000jeHH 3€IeHOM

00joM Cy peaTu30BaHU Y OBOM pajy.

HTML5/JavaScript application

Chromium-based browser

GENIVI-based middleware

Cnuxa 7: Brnok oujazpam apxumexmype cogpmeepa

GENIVI-based middleware je cpenmu cioj wu3Mel)y omepaTUBHOT CHCTeMa U
aruukanja. O npyxka VI ¢yHkumonamHocT, U omoryhaBa crnajambe KOMEpPLUjaIHUX U
OecrutaTHUX cO(PTBEPCKUX JIETI0BA.

Application Manager (C) ynpasba Chromium [14] wHTEpHET mperieaadeM IPeKo
CHCTEMCKHUX MMO3UBa 1 KoMyHHUIupa ca AM plugin (C++) paau pa3MeHe KOMaHI! WK TTOPYyKa
O TPEHYTHOM CTamy KUBOTHOT IIUKITyca aluIMKallyja.

AM plugin (C++) je neo PPAPI nomatka (eHr. plug-in) koju ciyxu kKao 6adep mopyka
koju ce maspry usMmelyy ckputHor nema PPAPI nmomatka (JavaScript API) m Application
Manager (C) cmoja.

AM plugin API (JavaScript) je neo PPAPI nonatka xoju nupektHo ynpasiba Chromium
UHTEPHET IperiyieladeM U KOPUCTU CBE (PYHKIIMOHAIHOCTHU )KMBOTHOT IIUKIIyCa aluIMKallyja.

Chromium-based browser je UHTEpHET MperJieiad KOju MOoap>KaBa HAJHOBUJU CTaHIAP]]
HTMLS. Ha memy ce u3BpIaBajy aridKaiuje Hako je TO CAKPUBEHO O] KPajiher KOPUCHHUKA
jep ce mokpehe y 11€110] BeIHMUMHU €KpaHa.

HTML5/JavaScript application je BeO cTpaHHIIa KOja OIOHAIIA YJIOTY arlUIUKAaIlfje TaKo

IITO CE MOXE NOKPEeHYTH y JavaScript je3uKy.

10
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3.4 3aBucHocT usMmehy 6s10koBa

CBa koMyHHKaIja u3mely Tpu Mmoayna je objamrmena npeko MSC nujarpama (Cnmka
8). Ucnpekunane JIMHKUjE MPEICTaBbajy CUTHAJIIC 32 MpeEJa3aK y CTamke XKUBOTHOT LUKITyCa

aruIMKaImja.

Application AM Plugi
. gin API
AM Plugin (C++,
Manager (C) gin (C++) (JavaScript)
list
)
14
send list
d
u
loadApp1l
»
ld
onCreate() J
loadApp1l
loadApp2
»
4
loadApp2
send active app data
<
send active app data
Al
loadApp1l
)
14
onResume() N
send paused app data
loadApp1 with saved data
send active app data
Al
send active app data
L]
®
L ]
lowMemory
14
L send active app data
onResume() ;
send paused app data
load prev app with saved data
killApp
onDestroy() »

Cnuxa 8: MSC oujacpam 3asucnocmu uzmely 610xos8a

Application Manager (C) momyn mpuMa KOMaHJIIE O] Kpajler KOPHUCHUKA, T€ HX
npocnehyje ka AM plugin (C++), rne ux on obpahyje u masmse gasbe npema AM plugin API
(JavaScript) monyny.

11



IIporpamcko penieme

4. MporpaMcKo peLwiewe

VY 0BOM IOINIaB/bY je HpPEJCTaBJbEHA CIpera M KOMyHHKanuja usmely Tpu mojmyna:
MOJyJ 3a yhpaBibambe KXUBOTHUM nukiaycoM, PPAPI [15] nonarak (00jeKTHO OpHjeHTHCAH

monyi), PPAPI nonarak API (ckpuntau Moayin).

4.1 Cnucak Mmoay’sia u u3sBopHux pajnosa

VY Tabenu 2 nat je cnucak MojyJia M CBUX M3BOPHUX (DajioBa KOjU UX peansyjy.

Ha3zus moayna Cnucak u3BopHux (ajiosa

common.h

app_mgr.c
Monyi 3a ynpaBibame )KMBOTHUM LIUKITyCOM

watchdog.c

connection.c

PPAPI nonatak (06jeKTHO OpHjEHTHCAH MOIY) am_plugin.cpp

PPAPI nonatak API (ckpuntau MoIym) am_plugin.js

Tabena 2: Cnucax mooyna u uzeopuux ¢ajnosa

12




IIporpamcko penieme

Monyn 3a ynpaBibamkbe JKMBOTHHM ITMKIYCOM C€ cacToju of: KoHekmuje ca PPAPI
JIoJaTKoM, Tmpahema MOTPOIIE pagHe MEMOpHje, Kao M CaMUM >KMBOTHHM LUKIYCOM
arunkanyja. [Ipeko PPAPI nonatka (o0jekTHO opujeHTHCAHM MOayi) je uckopuirthena TCP
KOMYHHUKaI#ja y o0a cMepa U Ka pa3IuduTUM Moayiuma (M3Haa u ucnon). Hajsumm cioj je

PPAPI nongarax API (ckpunTHH MOYJT) KOjU AUPEKTHO YIIPaB/ba HHTEPHET MPETIICTaueM.

4.2 @yHKUMOHAJNIHA AOKYMEeHTaluuja

Ornucane cy (yHKIMje cBaKOr MOJyJa MOCEOHO M JaT KpaTak mpumep Koja Tae ce
nokasyje kako JavaScript API kopuctd (yHKIIMOHATHOCT MOJYJIa 32 yIPaBJbakhe )KUBOTHUM

UKITyCOM arIuKalyja.

4.2.1 Mopayn 3a ynpaB/batbe YXMBOTHUM LIUK/TYCOM
Y oBOM MO,I[YHyje pCaIn30BaH JKUBOTHU UKITYC KOPUCHUYKUX aHJ‘II/IKaHI/Ija. Hopez[ OBC

maBHe (YHKIMjE, WMIUIEMEHTHpPaHa jeé W KOMYyHHKAIFja ca MOAYJIOM H3HAJ, O0jeKTHO

opujertucanum PPAPI nogatkom.

int32_t APP. MGR_Init();
Onuc ¢pyHkuuje:
e Tum: int32 t - nenobpojHa BpeJHOCT;
e AprymMmeHr: -
e IloBpaTrHa BpeaHocT: Bpaha HyNy YKOJHMKO C€ JIECH I'pelIKa;

®dynk1yja nokpehe HHTEpHET Mperieaay.

void APP. MGR_Deinit();

Onuc ¢pyHkumje:
e Tun: void - pynkuuja He Bpaha noBpaTHy BpEeIHOCT;
e ApPIryMeHT: -
e [loBparHa BpeaHoOCT: -

@DyHKIIM]ja IPEKO CUCTEMCKOT 11031Ba 3aTBapa Mpoliec HHTEPHET Iperjienaya.

void APP. MGR Load(appInfo* structure);
Onuc pyukmmje:

e Tun: void - pynkuuja He Bpaha nmoBpaTHy BpeIHOCT;

13
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e APpryMeHT: CTpYKTypa Koja ce mpocielyje, momymana ce y 3aBHCHOCTHU KOja je
byHKIIHMja Y TUTARY;
e [loBpaTHa BpeaHOCT: -
OyHKIMja yuynTaBa aIIMKAIHM]y U MTOCTaB/ba BPETHOCTH CTPYKTYPE OAHOCHO IMOJIATKE O
KUBOTHOM 1UKIycy. Takohe, y 3aBUCHOCTH Jia M je aIluIMKaIfja y Mmo3aauHu (may3upaHa),

npocielyje cauyBaHo cTame.

void APP. MGR Kill(appInfo* structure);
Omnwuc dpyskumje:
e Tun: void - pynkuuja ve Bpaha moBpaTHy BpeIHOCT;
e ApryMeHT: CTPYKTypa Koja ce mpocielyje, monymana ce y 3aBUCHOCTH KoOja je
byHKIIMja y THTabY;
e [loBpaTrHa BpeaHocCT: -

OyHKIMja YHUIITaBa aIUTMKALK]y U OpHILEe CBE MOJATKE O 1aTOj alUTMKAIU]jH.

void APP_ MGR Kill All(appInfo* structure);
Onuc ¢pyHkumje:
e Tun: void - pyHkuuja He Bpaha MoBpaTHy BPeIHOCT;
e ApryMeHT: CTPyKTypa Koja ce mpociiehyje, monymana ce y 3aBUCHOCTH Koja je
byHKIMja y THTaBY;
e [loBpaTrHa BpeaHoCT: -
OyHKIMja YHUIITaBa U OpuIle NOJaTKe CBUX aKTUBHUX U MPUBPEMEHO 3ayCTaBJbEHHX

arIuKaImja.

void* WD Watchdog(veid* thread arg);
Onuc ¢yHkumje:
e Tun: void* - moryhHOCT mpoMeHe y OMII0 KOjU THT,
e ApryMeHT: MOTYhHOCT J10/1aBamka apryMeHTa 1o notpedu, Ouso Koju THII,
e [IloBpaTHa BpeaHOCT: OKAa3MBay HA HUT;
OyHKIMja HUTH KOja MEpH MOTPOILY pajiHe MEMOpHje U y cydajy Lypema MeMopuje

MOHOBO NoKpehe mpernenad.

int32_t CONN_Listen();
Onuc ¢pynkuuje:

e Tum: int32 t - menmoOpojHa BpEIHOCT;

14
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e ApPIYMeHT: -
o IloBpaTHa BpeaHOCT: YKOJHKO Ce€ JecH HempeaBulheHa curyanuja, QpyHKIHja
Bpaha KO/ rpelike.

dynkuja oyekyje 3axteB 3a TCP Be3oMm.

int32_t CONN_Send();
Onuc pynkmnmje:
e Tum: int32 t - nenodbpojHa BpEAHOCT;
e ApPIyMeHT: -
o IloBpaTHa BpPeIHOCT: YKOJHMKO Ce€ JieCH HempenasuheHa cuTyaryja, QyHKIUja
Bpaha K0j rpemke.

OyHKIH]a aJbe TOPYKY 00j€KTHO OPUjEHTHCAHOM MOJYIY.

int32_t CONN_Receive();
Omnwuc ¢pyskumje:
e Tum: int32 t - nemodpojHa BPEAHOCT;
e AprymMmeHr: -
e [IloBpaTHa BpeaHOCT: YKOJHMKO c€ JecH HempeaBuleHa curyanuja, GpyHKIHja
Bpaha k01 rpemke.

@yHKIIM]ja TpUMa MOPYKY 01 00jEKTHO OPHjEHTHCAHOT MOJYJIa.

4.2.2 PPAPI ponaTtak (06jekTHO opujeHTMCaH MoAyn)
OBaj monyn je kopuctuo Beh peanmuzoBane PPAPI ¢ynkimje 3a komyHukanujy ca

MOAYJIOM 3a YyIHpaBJbalkbCe KHUBOTHUM I[IUKIIYCOM H OCJIOM PPAPI A0JaTKa NHCAaHUM Y

JavaScript IporpaMcKoM je3uKy.

void Connect(const std::string& host);
Onuc ¢yHkumje:
e Tun: void - pynkuuja He Bpaha moBpaTHy BPEeIHOCT;
e AprymeHT: host - KOHKaTeHaIja CTPUHTOBA aJIpece U MopTa cepBepa;
e [IloBpaTrHa BpeaHOCT: -
DyHKIIM]ja KOja MOMymhaBa CTPYKTYPY MapaMeTpruMa MpeKe U OTBapa yTHYHHILY, Aa Ou

HAKOH TOra rno3Baya (yHKIH]y MoBpaTHOT 1no3uBa OnResolveCompletion().

15
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void Close(int32_t result);
Onwuc dpyakumje:
e Tun: void - ¢pyHkrja He Bpaha MOBpaTHY BPEIHOCT;
e ApryMmeHT: result - 1enoOpojHa BpeAHOCT HU3BpIIEHa (YHKIHja MOBPATHOT
NI031Ba;
e [loBpaTHa BpeaHOCT: -

@DyHKIIMja TOBpAaTHOT 1M03uBa Koja 3arBapa TCP Be3y.

void Send(const std::string& message);
Onuc dyHkuuje:
e Tun: void - pynkuuja ve Bpaha moBpaTHy BpeIHOCT;
e APryMeHT: message - MopyKa Koja ce Iiajbe MOAYIY 32 yIIpaBJbamhe ) KHBOTHUM
IIUKITYCOM;
e [loBpaTrHa BpeaHocT: -

OyHKIMja Koja Majke MOpyKy ¢ To3uBa (yHKUMjy TOBpAaTHOT  IO3MBa

OnSendCompletion().

void Receive(int32_t result);
Omnuc ¢pyHkumje:
e Tun: void - pyHkuuja He Bpaha MoBpaTHy BPeIHOCT;
e AprymeHrt: result - 1eno0pojHa BpeAHOCT HU3BpIIEHa (YHKIHMja MOBPATHOT
N031Ba;
e [loBpaTrHa BpeaHoCT: -
@DyHKIMja OBPATHOT MO3MBA KOja YyeKa HOBE MOAATKE U MO3MBa (YHKIIH]Y MMOBPATHOT

no3uBa OnReceiveCompletion().

void OnConnectCompletion(int32_t result);
Onuc ¢pyHkumje:
e Tun: void - pyHkuuja He Bpaha MoBpaTHy BPeIHOCT;
e AprymeHT: result - 1eno0OpojHa BpeAHOCT HU3BpIIEHa (YHKIHja MOBPATHOT
N031Ba;
e [loBpaTrHa BpeaHOCT: -
@OyHKIMja TOBPATHOT MO3MBAa KOja MO 3aBPUIETKY YCIOCTaBJbamka Be3e, IMpenasu y

YeKame OPYKe.

16
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void OnResolveCompletion(int32_t result);
Omnwuc dpyskumje:
e Tun: void - ¢pyHk1Kja He Bpaha MOBpaTHY BPEIHOCT;
e AprymeHT: result - 1enoOpojHa BpeAHOCT HU3BpIIEHa (YHKIHja MOBPATHOT
NI031Ba;
e [loBpaTHa BpeaHOCT: -
@OyHKIIMja TOBPATHOT MO3MBA KOja PaJyl pa3pelaBame JOMEHa M YCIIOCTaBJba BE3y ca
cepBepoM (MOJYJIOM 3a YIpPaBJbalbe KUBOTHUM IUKIYCOM) U MO3UBA (DYHKIH]Y MOBpAaTHOT

no3uBa OnConnectCompletion().

void OnSendCompletion(int32_t result);
Omnwuc dpyskumje:
e Tun: void - pyHkuuja He Bpaha moBpaTHy BpeIHOCT;
e AprymeHT: result - memoOpojHa BpPEIHOCT W3BpIICHA (PYHKIHja MOBPATHOT
NI031Ba;
e [loBpaTrHa BpegHoOCT: -
dyHKIMja MOBPATHOT MO3MBA KOja MO 3aBPIIETKY Clama MOpYyKe, Mpeja3d MOHOBO Y

YCKAakC HOBC MOPYKCE.

void OnReceiveCompletion(int32_t result);
Onuc pyHkuuje:
e Tun: void - pynkuuja He Bpaha moBpaTHY BPEIHOCT;
e AprymeHT: result - menoOpojHa BpeAHOCT M3BpLICHA (DYHKIMja MOBPATHOT
N031Ba;
e [loBpaTrHa BpegHoCT: -
@yHKIIMja TOBPAaTHOT M03MBa KOJy M03uBa Receive() pyHKIIMja MOBPATHOT 1O3HUBA YBEK
kaga Hemrto cturHe npeko TCP Bese. Te nmomatke oOpaljyje U Ha OCHOBY yJlla3a akTHBHpaA ce

AMStateUpdate() bynkuuja.

void CallOnBackground(int32_t result);
Omnwuc ¢pyHkumje:
e Tun: void - ¢pyHkuja He Bpaha MOBpaTHY BPEAHOCT;
e AprymeHT: result - 1eno0OpojHa BpeAHOCT M3BpIIEHA (YHKIHja MOBPATHOT

MO3M1Ba;

17



IIporpamcko penieme

e [loBpaTrHa BpeaHoOCT: -
@dyHKIMja IOBPATHOT MO3MBa Koja ce akTuBHpa yBek kajga je TCP Besa packuHyta, y

OUJbY MOHOBHOTI' YCIIOCTaBJbalkha BE3C Ca MOYJIOM 3a yIIpaBJbalbE ) KUBOTHUM LUKITYCOM.

void AMStateUpdate(const int32 t event id, const pp::Var& data);
Onuc pynkmnmje:
e Tum: void - ¢pyHkrja He Bpaha MOBpaTHY BPEAHOCT;
e AprymenT:event id - 1menoOpojHa BpEIHOCT HAa OCHOBY KOj€ CKPUIITHH €0
PPAPI nonatka ynasu y oapeheHo crame,
data - cTpykTypa mojaataka Kojy momymaBa 00jeKTHO opujeHtrucanu neo PPAPI
J0/1aTKa;
e [loBpaTrHa BpeaHocCT: -
Oynknuja HUTH Koja obaBiba TCP komyHukanmjy msmely Momyria 3a yrnpaBibame

YKUBOTHHUM LIUKITyCOM M 00jekTHO opujeHTucanuM PPAPI nogatkom.

virtual void HandleMessage(const pp::Var& message data);
Onuc ¢pyHkuuje:
e Tum:void - pyHkiuja He Bpaha moBpaTHY BpEIHOCT;
e AprymeHT: message data - CTpyKTypa Hojaraka Kojy HOMyHaBa CKTUIITHHU JE0
PPAPI nonatka;
e [loBpaTrHa BpeaHoCT: -

Bupryenna ¢ynknuja koja npuxsara nopyke of ckpunrtsor aena PPAPI nonatka.

virtual bool Init(uint32_t argc, const char* argn[], const char* argv[]);
Onuc ¢yHkumje:
e Tum: bool - moruuka BpeaHOCT;
e ApPryMeHT: UMa BHUIIIC apryMeHaTa yHarpe/ 1e(hUHUCAHUX;
e IloBpaTHa BpeaHoCT: Bpaha TayHO YKOJIHMKO ce (DYHKIH]ja YCIICITHO U3BPIIIHIIA,
y cynpoTHOM Bpaha HEeTa4Ho;

Buptyenna ¢ynkuuja 3a nokperame 006jekTHO opujeHTHCcaHor aeixa PPAPI nonatka.

virtual ~MyInstance();
Omnuc dpyHkumje:
e Tum: Hema THII,
e ApryMeHT: HEMa apryMEHTE;

18
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e [loBpaTHa BpeaqHOCT: HEMA MIOBPATHY BPEIHOCT;

Bupryennu nectpykTop Koju o0aBjba yuiiheme 3ay3eTe MeEMOpH]je.

4.2.3 PPAPI nonatak API (ckpunTHM Moayn)

Monyn je y AMPEKTHO] KOMYHUKAIHMju ca O00jeKTHO opujeHTHucaHuMm jaenom PPAPI

noxpatka 1 HTMLS cTpanuniom u3Hazu.

function loadApp(app);
Onuc ¢yHkumje:
e APryMeHT: app - yTama JI0 aIIHKAIIH]e;

Oynkiyja mokpehe 3amaTy arnauKammjy.

function loadMemory(handler);
Onuc dyHkuuje:
e AprymenT: handler - ¢pyHKIIMja TOBpAaTHOT MMO3UBA;
@dyHKIMja yI030paBa Ha Majo cli000/IHE pajiHe MEMOpPH]E U IIajbe 3aXTeB Jia ce mpehe y

CTame nayse.

function onPause(handler);
Omnuc ¢yHkumje:
e AprymenT: handler - ¢pyHKIIMja TOBpAaTHOT MO3UBA;

OyHKIMja nay3upa arauKamnmjy.

function onResume(handler);
Omnuc ¢pyHkumje:
e AprymenT: handler - pyHKIIMja TOBpaTHOT MO3UBA;

OyHKIIMja HaCTaBJba paJl alTUKaIHje .

function saveContext(cont);
Onuc pyHkuuje:
e ApryMeHT: cont - mojaTak O aruIMKaIMju KOJU C€ UyBa;

OyHKIIMja YyBa apaMeTpe arjIuKaluja u majbe 3aXTeB Ja ce npehe y crame nayse.
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Ha Cnunum 9 je mpukaszan neo koma rae ce Buau kako PPAPI momarak API kopuctu

(YHKIMOHATHOCTH MOJTyJIa 32 YIIPaBJbarkhe KUBOTHUM LIUKIYCOM arlTuKaIyja.

19 /* IVY interface for acquiring AM server data */
20 IVY = (function() {
21 function IVY(plugin) {

22 /* callback handlers */

23 this.lowMemoryHandlers = [];

24 this.onPauseHandlers = [];

25 this.onResumeHandlers = [];

26

27 /* private */

28 this. plugin = plugin;

29 this. plugin.addEventListener("message", HandleMessage, false);
30 ivy = this;

31 }

32

33 IVY.prototype.loadApp = function(app) {

34 ivy.app path = app;

35 this. plugin.postMessage(AMEvent.LOAD APP);
36 L

37

38 IVY.prototype.lowMemory = function(handler) {
39 this. plugin.postMessage (AMEvent.PAUSE);

40 return this.lowMemoryHandlers.push(handler);
41 H

42

43 IVY.prototype.onPause = function(handler) {
44 this. plugin.postMessage (AMEvent.PAUSE);

45 return this.onPauseHandlers.push(handler);
4 }

47

48 IVY.prototype.onResume = function(handler) {
49 this. plugin.postMessage(AMEvent.RESUME);
50 return this.onResumeHandlers.push(handler);
51 L

52

53 IVY.prototype.saveContext = function(cont) {
54 ivy.context.state = AMEvent.PAUSE;

55 ivy.context.value = cont;

56 this. plugin.postMessage(ivy.context);

57 +

58 }

Cnuxa 9: IIpumep xo0a — JavaScript API
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5. Pe3yntatu

[IpBo WcnUTHBamE paga CHCTeMa O0AaB/HEHO je MaHYEIHO Yy OKBHUPY OIEPAaTHBHOT
cucrema JIuHyke Ha pauyHapy ca intel-i7x64 nipouiecopom u 8 rurabajra pagHe MeMOpH]e.

Hpyro, Tpehe u 4eTBpTO HCIIUTUBAKE je 00aB/beHO Ha AeMoHcTparopy (Cimka 10).

Cnuka 10: Ilpukaz demoncmpamopa

XapaBepcka apXHTEKTypa JeMOHCTpatopa oOyxBaTa paudyHap ca intel-i7x64
nporecopoMm u 6 rurabajra pagHe memopuje. CodTBepcKa apXHTEKTypa CaIpKU HAMEHCKY
Bep3njy JIMHyKC omepaTWBHOT cucTemMa — Yocto, koju mokpehe amnmmkanuje y Chromium
WHTEpHET Iperieaavy.
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Tect ¢ynknuonanHoctu je mpukazad y Tabemu 3. HberoB cmmcao je ma mokaxke

NPaBUIHY IPOMEHY CTamba KUBOTHOT LIUKITyCa allTUKAIIH]a.

TecTHH ciryuaj O4exHBaHO NOHAIIAE Yenemnocr
IIaBa ariMKalyja: akTUBHA: 1; may3upaHa:
0; mperxoxna: 0; cauyBaH mapamerap: /
[pBEHa  aruIdKaluja: aKTUBHA! 0;
naysupana: 0; mnperxomgna: 0; cadyBaH
YunraBame ammkaiuje 3, .
napamerap: /
yuuTaBame arukanuje 4,
) . | 3enena arumkanyja: aktuBHa: 0; may3upana:
YIIACUBAbE CAAPKaja Koje
1; mpetxoana: 0; cauyBan napamerap: /
KEITMMO J1a cauyBaMo Ha Ycneman
HTMLS5 crpanumm, JKyTa aruMkanuja: aktuBHa: (; may3upana:
yunTaBame ammkanuje 1. | TECTHH ciy4aj 1
[[pHA aljIuKaiuyja: akTuBHa: (; may3upaHa:
1; mperxoana: 1; cauyBaH napamerap: /
MJiaBa arukanuja: aktuHa: (; may3upana:
0; mperxoana: 0; cauyBaH napamerap: /
Yuurasame armkanyje 2, I[PBEHA aruIMKanuja: AKTHBHA: 0;
y4uTaBame annnkanuje 1, naysupasa: 1; mnperxoxHa: 0; cadyBaH
YIHCHBAEE CAlpPKaja KOje | yapamerap: /
KETIMMO J1a caqyBaMo Ha )
3eJIeHa aruTMKaiyja: aktuBHa: 0; may3upana:
HTMLS crpannny, Yceneman

yUUTaBamE ariukanuje 4,
yUUTaBamwe arukamnyje 1,
3aTBapame aKTUBHE

aruTuKaImje.

0; mperxozana: 0; cauyBaH napamerap: /

KyTa aHJ'II/IKaI_[I/IjaZ dKTHBHA: 0; naysuvpaHa:

1; mperxonna: 0; cauyBaH mapamerap: /

[[pHA aljIMKanuja: akTuBHa: 0; may3upaHa:

0; mperxozana: 0; cauyBaH napamerap: /
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YunraBame arumkaImje 5,
YUUTaBambE aruuKanmje 4,
VIUCUBAKBE cajip)kaja Koje
JKEJIMMO J1a cauyBaMo Ha
HTMLS crpanunm,
YUUTaBambE ariuKanmje 4,
VIIUCUBAKBE caip)kaja Koje
JKEJIMMO J1a cauyBaMo Ha
HTMLS crpanunm,
yUuTaBame aluimKanyje 2,

3aTBapambC CBUX

IUIaBa ariMkanuja: aktuBHa: (; may3upaHa:

0; mperxoxna: 0; cauyBaH mapamerap: /

pBEHA aruIdKanuja: aKTHBHA: 0;

naysupana: 0; mnperxomgna: 0; cadyBaH

napamerap: /

3eJIeHa aruiMKanyja: akTuBHa: 0; maysupana:

0; nmperxoana: 0; cauyBaH napamerap: /

JKyTa aruMkanuja: aktuBHa: 0; maysupana:

0; mperxoxna: 0; cauyBaH mapamerap: /

[pHa aruMKanyja: aktuBHa: (; may3mpana:

Vcmeman

arMKauuja (akTuBHE /| ; nperxoaHa: 0; cauyBaH napamerap: /

nays3upase).

Tabena 3: Tecmnu cnyyajesu

TaGena 3 cagpu TpU MaHyellHa UCTIMTHBamba. [IpBO HCHIUTHBAE CITYKHU Ja MOKaXe Ja
yyBamkE€ IapaMerapa Iay3WpaHe arumkandje. Jlpyro wucnuthBame TMoka3yje Bpahame
cauyBaHMX IapaMeTapa O Tay3WpaHO] alUTMKAlWjd M aKO CE 3aTBOPU TPEHYTHO aKTHBHA
aruIMKalyjy, nogauu o woj he 6utu odpucanu. Tpehe ncnuTuBame npeacTaBba MOryhHOCT
3aTBapama CBHUX arluKalyja Ouio J1a cy akTUBHE WM Nay3upaHe, Tj. Opucama CBUX MojaTaka
y CTPYKTYpH >KMBOTHOI LMKIyca. 3ajeAHMYKa OCOOMHA CBa TPU HCIHTUBAWKA j€ YIPaBO
KJbYUYHA jep IMOKa3yje UCIPaBHE IPOMEHE CTamba )KUBOTHOT IIUKITyCa aluIMKaIldja.

Ha Cannum 11 ce nokasyje caznpikaj CTpyKTYpe >KUBOTHOT ITUKITyca KOJU 4yBa MOJATKE O

CBaKoj aruIMKaluju OWJIo J1a je aKTUBHA WJIU May3upaHa.
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x rtrk@rtrkn186-lin: ~/Application_Manager

Naziv aplikacije: Blue app (1)
Aktivna: @

Pauzirana: @

Prethodna: @

Sacuvan parametar:

Naziv aplikacije: Red app (2)
Aktivna: 1

Pauzirana: @

Prethodna: @

Sacuvan parametar:

Naziv aplikacije: Green app (3)
Aktivna: ©

Pauzirana: 1

Prethodna: @

Sacuvan parametar: probal23

Naziv aplikacije: Black app (5)
Aktivna: ©

Pauzirana: 1

Prethodna: 1

Sacuvan parametar: test

Odabrati opciju:

1) Izlistaj sve dostupne aplikacije
2) Ucitaj zeljenu aplikaciju

3) Zatvori aplikaciju

4) Zatvori sve aplikacije

5) Zatvori pregledac

Cnuxa 11: Hcnuc cadpacaja cmpykmype H#Husomuoz YuKiyca

Crnuka 12 mpuka3syje Mepema IMOTPOIIkhe paJHe MEMOPHje Ha JICMOHCTPATOPY.

RAM [MB]

RAM Comsumption

=a= Cluster app =e= Public Subscribe Server =e= VT plugin

12.5
12.0
11.5110.99
11.0
10.5
10.0

0.51p 0 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

t [h]
Cruxa 12: Ilompowrsa padne memopuje
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JleMoHCTpam#ja UCIIPaBHOT pajia MOAYJIa )KMBOTHOT IIUKITyca aluTMKalldja je JaTa Ha

Coyuu 13.
RAM Comsumption
=e= Cluster app =e= Public Subscribe Server =s= [VI plugin
40
38
36
34
32
30
28 — = lowMemory
26
24
02’.1 7 onResume()
E 20
é 18
16
14
2110.99
16 ~ 8.56 & 9.82 g.75 1984 131 8985 109
8 Y
6
4
" 0 0 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
oy 3 3 A 3 6 1 F 9 10

t [h]
Cnuka 13: Ilpumep nonognoz nokpemarba aniuxayuje

HamepHo je 3a00paBibeHO Jeanolupame MEMOPHjE U JIECHO CE HarIM CKOK MOTPOLIHE
panHe Memopuje. AKTHBHpaslo ce cTawme onPause(), Chromium ce MOHOBO MOKPEHYO, a ca
CTameM onResume() BpaTHUIIN CBH MapaMeTPH aruTUKaIje y TPEHYTKY KaJa ce 3aTBOpHIIA.

YcnemHo je TectupaHa U poOyCHOCT CHUCTEMa MEPHOAMYHUM JO0BOhemeM CHUTHaIa ca
yna3a (BoJaH, nejaie).

YeTBpTO TecTHpame je 00aBJbEHO ca HaMepoM Ja ce MpoBepu Op3uHa IMOKpeTama
arumkaryja 'y Chromium wHTEpHET nperyienady Ha Yocto cucremy (Tabena 4). Pesynratu
natu 'y pany Simon Isenberg u np. [12] moka3yjy Op3uHe OKpeTama HaTUBHUX U JavaScript

arummkaryja (90 ms, 110 ms, 120 ms) npuxBaT/BbUBUX 32 ayTOMOOUIICKY UHIYCTPH]Y.

HTML5/JavaScript 142,55
2D WebGL 41,30
3D WebGL 114,44

Tabena 4: bp3una nokpemarba aniuxkayuja
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6. 3aksbyuak

Y oBOM palny je MpeiCTaB/beH MOIYJ 3a YIPaB/bakbe >KUBOTHHUM LUKIYCOM
HTMLS5/JavaScript amukanuja y Bo3uiy, 0a3upaH Ha UHTCPHET Tperiiesiady, KOjiu ce MOXKe
npumenntd Ha I[VI. Okpyxeme je Iu3ajHEPaHO 32 MYJATHIIPOTPAMCKO HW3BPIIABAIGE.
Pesynraru eBanyanuje, mokasyjy jaa je Op3uHa MOKpeTama aruiMkaiuja npuxsaribusa 3a [VI
Jloka3zaHa je poOyCHOCT M MCIIPaBHOCT paja co(pTBepa, OHOCHO MPOMEHA CTamba KMBOTHOT
[UKJTyca aryiMKaluja, T€ MO33aJUHCKH NpOoIeC KOjU NMpaTH MOTPOIIkY pagHe MEMOpHje U
€BUJICHTHPA TIpeJIa3aK KBOTE MEMOPH]CKOT OrpaHHUCHA.

bynyhu pan he OuTum ycmepeH Ha MOApHIKY 3a Bulle ekpaHa. Tpeba omoryhutu
napajegHO M3BpLIABalk€ CBUX AKTUBHHUX aIljIMKalMja, y 3aceOHHUM IpolecHMa, Kao M
IpeMellTambe jeHe alulMKallije ca jeHOT eKpaHa Ha JApYyrd. TpeHyTHO peleme je yCKO
noBe3aHo ca Chromium mperienadeM 30or crneuuduyHe peanuszainuje Chromium PPAPI

JOoJaTKa.
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