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1.¥YBoA

AyTOMOOMIICKAa HWHAYCTpHja, MOJCTAaKHYTa TPEHAOM KOMYHHKAIMja Pa3HOPOJHUX
ypehaja u mardopmu, 3amodena je MpuMeHy UCTUX mapagurmvu. KoMmyHuKammja ayroMoomia
ca BO3WJIMMA Y HETOBOj OKOJIMHU M HHPPACTPYKTYpOM, TIo3HaTa jomn kao Car2X, mpencrasiba
jenaH oJ1 BEIMKUX M3a30Ba ca KOJUM Ce OBa MHAYCTpHja cyodaBa. Ymorpebda Internet of Things
TEXHOJIOTHja, KOje oMoryhyjy jelHOCTaBHA pellieha Y TOMEHY MOTPOIIauKe eIeKTPOHUKE, HUje
TaKo JIaKO MPUMEHHUBA Y OBOj IPaHU UHIYCTpH]E.

Kaxko 3a cama He OCTOjU periemhe Koje 00jeanmbyje moTpede Kako Kpajiher KOPUCHHUKA,
TaKO M CTPYYHHUX JIUIA y CEPBUCHMA, BEIMKH j€ N3a30B CTBOPUTH PEIICHE KOja MOKpHBa 00a
OBa 3aXTeBa.

[TpBu kopak y ToM cMmepy, Harpasuo je AUTOSAR koju npencTaBiba MapTHEPCKY TPYITY
npousBolhaua ayromoOmiia u ayromoouicke onpeme (exri. Original Equipment Manufacturer,
OEM). Representational State Transfer, mosuatuju xkao REST, yk/bydeH je y mOCIeamH0]
peBusuju AUTOSAR Adaptive crannapna. Hypertext Transfer Protocol (HTTP) npeacrasiba
HErOBy OCHOBY, 003upoM na je REST 3ampaBo ckynm mpaBuia ¥ OrpaHMYeHa Hall HUM.
YxpyunBameM REST mporokona, omoryhena je KoMyHUKalHja ca aluiiKalyjaMa Koje ce He
u3Bpmasajy Ha AUTOSAR Adaptive miatdopmu.

OBaj paj mpejacTaBiba jeHO pellekhe KOMYHHKaluje ypehaja moTpomaykor JoMeHa H
nomenyre ratgopme. Armnkanyja koja ce uzspmasa Ha AUTOSAR Adaptive miiatgopmu numa
3a Wb Ja KIMJEHTCKOj aluMKaluju oMoryhu mnpuctyn uHpopMmaiujama, Kao MU H3MEHe
uH(popMalyja Ha mIaThopMu.

VY npBOM MOTIIaBIbY JAT j€ ONHUC Paja.

Jlpyro moriaBjbe MOKpHBa MOTpPeOHE TEOPHJCKE OCHOBE 3a Pa3syMeEBambE H3JI0KEHOT

pemema.
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Tpehe mormaBe u3nake mMoTpeOHE KOPUCHWUYKE M (YHKIMOHATHE 3aXTeBe, Kao M
npeiore Moryhux pemema 1 bUXOBUX HEAOCTATaKa.

UYeTBpTO caapKu IPOTPaMCKO peliehe. Y OBOM IOTJIaBJby AT j€ YBU Yy CBE KopHIIheHe
MOJTyJIe TIPWJIMKOM peaji3allfje pellemha 3a OCTBApUBAmEe MHTEpaKinje n3Mel)y KIUjeHTCKe
aTuIMKaIje u cepBepa.

[leto moriaB/he TOKPHMBA BAIUIAIM]y peIICHa, TO JeCT MPUKa3yje HCIYHCHE
¢yHKUIMOHATHE ¥ KOpUCHHYKE 3axTeBe. [lopen Tora, y meMy Cy IpUKa3aHu Pe3ysITaTH TecTa
ontepehema cepsepa.

[Ilecto moriaBibe je KpaTak OCBPT Ha H3JIOKEHO pElICHE, Ka0 U CMEp Y KOjeM H
cepBepcKa M KIMjeHTCKa CTpaHa Mory ja Oyay yHamnpeheHu.

Ha xpajy camor pana je u3noxeHa kopuirheHa JuTepaTtypa.
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2. Teopujcke OoCHOBe

[Ipuctyn ayromoOmiIcke MHIAYCTpHje Y KOMYHHKALUjU ayTOMOOHJIA ca MOTPOIIaYKUM
ypehajuma Huje craHmapau3oBaH. [I0CTOjU HEKOJIHMKO MOCTYIHUX peliemha Ha TPXKUIITY.
Mehyrum, opea cranaapau3anyje, 6e30e1Ha KOMyHUKAIM]ja j¢ BETUKHA U3a30B B POOJIEM Y
CTBapamy peliekba.

OBo mornaB/be MOKpHBa MOTpeOHe Teopujcke ocHoBe AUTOSAR Adaptive [1]
wiatdopme, Web texnosoruja kopuniheHux y paay, Kao ¥ TEPMHHOJIOTH]€ KOja c€ KOPUCTH Y
wruma. Kako ce y mmatdopmy yKIbydyjy MHOTOOpOjHE TEXHOJIOTHje U CTaHAap.u,
Representational State Transfer (REST) [2] [3] cama mpezacraBiba 0 CTaHaapaa KOjUM je
oMmoryheHa koMmyHHKaIuja ayromoomia u apyru ypehaja. lbemy he Outu nocsehena nocebna

naxxma.

2.1 KomyHukauuja aytoMmobuna v okosimHe n npobnem

6e36eaqHe KOMYHUKaLuuje

Car2X koMmyHHKaI{ja, Koja TOCTaje MHTepecHa cdepa ayTOMOOMIICKE HWHIYCTpHje
HaWIa3M Ha norenikohe y peanusanuju yHudopMmHor pemema. Ha TpKumry nocroje peuiema
KOja KOPUCHUKY OMOTYhyjy KOMyHHMKAIIHU]y ca MOOMITHUM TeJIe(OHOM, alli j€ OHA OTPaHUYEHA.
[Topen Tora, koMyHHUKaIMja HUje CTaHAapAM30BaHa, Beh cBaku o mpou3Bol)aya moceayje cBoje
pememe. Mel)y TakBuM pelierrMMa, HajlI0O3HATHja Cy OHA MOHYhEeHa y ayToOMOOMINMa Koje
npoussoje Fiat-Chrysler u Ford, xpo3 muxose arukaraje UConnect [4], oaqrocHo Ford Sync
[5]. OBe amukanuje omoryhyjy KOpHCHUKY IPUCTYII PA3THYUTHM CEPBHCUMA, TTOMYT Mara 3a

HaBUTaIjy, MHTEPHET paJlo CTAaHUIIA 1A YaK U MPUCTYN UH(OpMAIlHja O CTalby ayToOMOOUIIA.
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MehyTtum, oBa pemiema Cy ce mokasana Kao HeJIOBOJbHO PE3UCTEHTHA Ha CIIOJhAIIhE HAIA/E,
IITO C€ MOKE BHJICTH y IPUIIOKEHO] cTyauju [6]. CTanaapan3aiiyja mpoTOKOIa KOMYHHKAIIN]S
Ou yBena oaroapajyha orpanndema koja ou pemmia npobieme 6e30€THOCTH.

AxkaneMcka MCTpakuBama Kpehy ce y Ipyrom cMmepy W yiaaxy TPy Y HpOHAIAKEHY
oaroapajyher mporokona koju he ce KOpUCTHTH Kao OCHOBa Oyayhux pemiema y
KOMYHHKAIIHjH ayTOMOOMIICKE Tu1aThopMe U OKOJIHHE. JETHO OJ1 MPEUIOKEHUX Pelleha, 1aTo
Ha koH(pepenuju Connecting Cars [7] yxmpyuayje Message Queuing Telemetry Transport,
MQTT. OBaj npoTtokon je Hajuenihe yrnoTpebsbaBan y 10T TexHOIOTHjaMa.

Pememy oBor mpobiiema npucTymnuia je u opranusaiyja 3a cranaapansannjy AUTOSAR.
Creapamem AUTOSAR Adaptive crannapaa u Adaptive mardopme Texu ce peliaBamby CBHX
npo0iieMa cTaHAapAu3alyje y ayToMOOWICKO] HHIYCTPHUjH, TIa TaKO jEHO OJI pelicHkha Koja
CTaHJap/ Hy/M MOKPHBA JIOMCH KOMYHHUKaIMje U 0€30€IHOCTH Y KOMYHHKAIIMjU ayTOMOOWIIa
U BETrOBE OKOJIMHE. Y HapeaHOM MorjiaBsby Ouhe Buiie peuu o opranuzanuju AUTOSAR kao u

0 cTaHAapay U TIaThOpMH KOjU CTBapa.

2.2 AUTOSAR Adaptive

AUTOSAR mnpencraBsba rpyny OKymJbeHy OKO Hajehux rmpousBohada Bo3uiaa U onpeme
3a Bo3wia. L{usb oBe rpymnanuje je pa3Bujame 3ajeJTHUUKOT CTaH1ap/a, Koju he mpaTuTH cBaku
OEM amm ocraje y moryhHocTn na onpelheHo pemieme MMIUIEMEHTHpa Ha cBOj HauwH. OBa
ajMjaHca pa3IMYUTUX Por3Bohaya paju Ha pa3Bojy JIBE pa3InuMTe BpCcTe cTanmapiaa. [1psu,
Hajaneko pasBujeHuju u ayxe npucyrad, AUTOSAR CLASSIC, 3acHuBa ce Ha ymnoTtpedu
MHUKPOKOHTpoJepa uHuje cy MmoryhHoctu orpanundeHe. Kako je mpouecopcka moh Mana,
HarpeaHe (QyHKIMOHATHOCTH, MOMYT JeTeknuje obOjekara Ha myty Hucy moryhe. AUTOSAR
Adaptive, npeacraB/ba HOBH CTaHAapH, YMju je IWJb Aa moBeha mporecHy Moh M mpoTok
uHpopMalrja y MoJiepHOM Bo3riTy. OCMUIIUBEH je Ka0 CEPBUCHO OpUjEHTHCAaHA apXUTEKTYpa,
mro omoryhyje Behy ¢uexcubunHoct u omoryhyje Behy ckamabminoct cucrema. CepBUCHO
OpHJEHTUCAHUM IPUCTYIOM, T00Hja ce MOryhHOCT UHTerpalnje pa3HOpa3HUX KOMIOHEHTHU Y
owro kojem Tpenyrky, mro AUTOSAR CLASSIC we nmo3BoseaBa. Takohe, 3amamu Koju
3axTeBajy pa3MEHy BeJMKe KOJIMYMHE I10/laTaka, Kao IITO Cy aXypHpame aruidKaiuja
MOCPEICTBOM KoMyHUKaimone uHdpactpykrype (Over-The-Air (OTA) Update amukanmje),
KOMyHHUKaija ayromoOmina ca okomuHoMm, Cloud cepBucumMa u ayTOHOMHAa BOXHba,

MIPEICTaBJba]y MpaBe KaHauaaTe 3a ynotpedy A4 minatdopme.



Teopujcke ocHOBE

Nako Tek y HacTajamy, OBaj CTaHIap/1 Takohe OKyTsba BEIMKU Opoj mpor3Bohada Bo3uia,
ompeMe, Kao M XapABEpCKHX u codrBepckux kKommoHeHTH. Ha cioumm 2.1 nmat je mpukas

crpykrype AUTOSAR rpytie [8] u nozene no kareroprjama mapTHepa y HCTOj.
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Cmuka 2.1 Opranuzanuja AUTOSAR rpyne

Pemewe koje 44 mmardopma ca coOoM HOCH je CKyn (DyHKIIMOHAIHUX Tpyna Koje
caunmaBajy ARA Runtime Environment (y mamem Ttexcty ARA). Ona He mpencraBiba
ornepaTtuBHU cucteM Beh je npensuhena uHTerpaiyja mwiathopme ca nocTojehuM onepaTUBHUM
cucremuma. [IpyxeHa pemema THYYy c€ OCHOBHUX (DYHKIIMOHAIHOCTH aIUIMKAalldja, TOMYT
NPUCTYIA CHCTEMCKUM TI03MBHMa, KOMYHHKAIIH]jU Ca JIOKAIHUM U yIaJbeHUM CEpBUCHMA, Kao0
u AA cepucuma. ARA Interface je peanmsoBan y nporpamckom jesuky C++, mpema POSIX 51
(PSE51) cranmapay. Ykonuko je motpedHO, CTaHAapAoM je nomymteHo aa ce AP| mporupu
KOMITOHEHTaMa Koje Hucy noctymnae y PSES].

CBaka o1 QyHKIIMOHAIHUX TpyIa NpeAcTaB/ba U30JI0BaHU CKyN (yHKIHOHATHOCTH. Ha
npumep, AA cepsuc momyr Communication Management (CM) npeacrassba HpyHKIHOHATHY
KOMITOHEHTY 33/1y’KeHY 3a KOMYHHKAIIH]y aluldKalija U cepBUCa, HE3aBUCHO OJ1 MPOTOKOJIA
KojuM cy mmiuiemeHtupanu. C ob63upom na cranmapn PSES51 we nomymra Inter-Process
Communication (IPC), CM mnpencraBiba CBOjeBpPCHH BHI Te KOMyHHUKaiwmje. [lopen e,
Execution Management (EM) mpencraBmba neo miaTgopme 3alyKeH 3a PYKOBambe KaKo
YUTAaBUM CHCTEMOM TaKO U aruiukanujama. EM He TOHOCH caMOCTalTHO OJUTyKe O oleparujama
HaJl atuIMKaIjama. 3a To je 3aaykeHa komnonenrta State Management (SM). OBa kommnoHeHTa
IpeJicTaB/ba MEXaHNW3aM Ha OCHOBY KOJe€r ce OJUTydyje KOjU pecypcu Mory OUTH 3ay3eTH, Tj.

ocio60heHu, Kao ¥ KOjU MPOLIECH MOTY OUTH 3aIl0YETH, Tj. 3aBPIICHH.
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[Topen KOMITIOHEHTH KOj€ PYKY]y CHCTEMOM U MehyynmpoliecHOM KoMyHHKanujoM, y ARA
Interface je mocienmoM pPeBH3HMjOM CTaHAap/Aa YKJbydeHa KOMIIOHeHTa kopuinhena y Web

TEXHOJIOTHjama, rmo3Harta kao REST.
OBoj koMnoHeHTH he y lajbeM TekcTy OuTH nocBeheHa noceOHa naxxmwa, 003MpoM Ja ce

IPOTPAMCKO pelIeHE 3aCHUBA HA 0] .

Ha criunm 2.2 npuka3aHa je KOMIUIETHA apXUTeKkTypa AA mnatdopme.

User Applications

Adaptive Adaptive Adaptive Adaptive ASW:XYZ ASW::ABC
Application Application Application Application Non-PF Service Non-PF Service
AUTOSAR Runtime for Adaptive Applications (ARA)
ara::com ara::rest ara::tsync ara::sm service ara::diag service
Communication Mgnt. RESTful Time Synchronization State Diagnostics
o Management
g s '_§ a ara::per ara::phm
o | = 2 Persistency Platform Health Mgnt.
ara:.s2s service ara::nm service
et ara-exec . —— Signal to Service Network
i = ara::iam b i M t
Core Types Execution Mgnt. Identity AccessMgnt.  Logging & Tracing Mapping SRR
POSIX PSE51 / C++ STL ara::crypto ara::ucm service

Operating System Cryptography Update and Configuration Management

Cnuka 2.2 Apxurekrypa A4 ninardopme
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2.2.1 Communication Management (CM)

Kaxko IPC nuje no3BosbeH 1o A4 cranmapay, CM je koMIoHEHTa Koja je 3aayKeHa 3a
CBaKM BHJl KOMyHHKalMje U3Mel)y atuMkanuja u cepBuca.

AA je ocMHMIUBEH Kao CEPBHCHO OpHjEHTHCaHa apXUTEKTypa, ma ce Hu cam CM He
pa3nukyje o Tor KoHuenrta. OH Npyxa MeXaHU3Me 32 KOMYHMKallMjy alulMKaluja y JOMEHYy
jelHe MallWHe, Ka0 M KOMYHHKAIMjy alulMKalyja pa3nnyutix MamuHa (exri. Electronic
Control Unit, ECU).

Kana ce mocmatpa nemHrCcame KOMyHUKAIIMOHKUX KaHata u3mel)y ammukanyja, 1j. ECU,
UCTHU MOTY OUTH JleMHHCAaHU TOKOM pa3Boja arjIvKaluje, Kao U MPUIMKOM IMOKpeTama Wik y
TOKY paja arikandje. Bpiio BakHa KOMIIOHEHTa y YUTAaBO] MHTEPAKIUjU jecTe OpoKep
(mocpeTHUK) KO KOjer ce CEpBUCH MpHjaBibyjy. MexaHn3aM KOMYyHHUKAIM]e je MpUKa3aH Ha

cim 2.3.

Application Application
1 2

Crnuka 2.3 Tlpuka3 CepBUCHO OpHjCHTHCAHE KOMYHHKAIIH]e
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2.2.2 Execution Management (EM)

Execution Management (EM) je ARA Runtime xoMmmoHEHTa 3aayXeHa 3a PYKOBambe
wiatopMoM M arumkanujama. OYHKIMOHATHOCT OBE KOMIIOHEHTE YCKO je IOBe3aHa ca
OIIEpaTHMBHUM CHCTEMOM Y KOjU je MHTerpucana. IbeH 3amarak je Ja BpIIM IOJCIIaBAE
omeparuBHor cucrema (enria. Operating system, OS), kako 6u OS morao aa Bpiu
pacriopehuBame y BpeMeHy U3BpILaBamba.

OBa KOMITOHEHTa MMa BPJIO BHUCOK NPHOPHUTET MPWIMKOM IOKPETama ONEPaTHBHOT
cucrema. Tako, HaKOH caMOI' cTapTa CHUCT€Ma, OHa NOYMIe ca pagoM. Ha ocHoBy
KOH(UTYpallMOHUX JaTOTEKa YTBphyje ce Koje mpoliece U arInuKaluje je moTpedHo 3aroueTu y
KojeM cramy miardpopme. Konpurypaumone naroreke cy Machine Manifest u Application
Manifest. Machine Manifest npesicraBiba yHanpen aeduHrcana crama y Kojuma ce Moxe Hahu
wiatgopMa, Kao IITO Cy IOKPETame, rameme, MOHOBHO IOKPETAamhe MM YaK CTamba
neduHUCaHa O] CTpaHe MHXKEHmEpa, HIIp. cTambe mapkupama. Application Manifest, ca apyre
CTpaHe, yTU4e Ha TOKPETame aluIMKalija U MOoKa3yje MOBE3aHOCT ca JPYTMM CepBHUCHMA Ha

I1aThopMHu.

2.2.3 State Management (SM)

Pan EM xoMInoHeHTe HHje MOTIYH 0e3 moctojama State Management (SM) kommoHeHTe.
Kako 6u EM morao ja BpIIU MPOMEHY CTama, MoTpeOdHo je 1a SM omrydn aa v je mpena3
usmel)y crama Bamuman. Diagnostics Manager, Update and Configuration Management,
Network Management u npyre onamniheHe KOMIOHEHTE M aIUTHKAL]E MOTY TPOKHTH IIPOMEHY

CTama.

2.2.4 RESTful Communication

REST mpezacraBiba HaYMH OCTBapHBama KOMyHHKaIMje m3mely 44 ammukanuja, mopes
CM. Ono mro REST y oBOM KOHTEKCTY mpyka, 3a pa3nuky og CM, jecte koMyHUKannja ca
ypehajuma koju HUCy noxa A4 ninardgopmom. YrpaBo Taj BUJI KOMyHHKanuje ypehaja koju He
NPUIIAIajy JOMEHY ayToMOoOuiIa M ayToMOOUIICKe HHIyCTpHje, Beh MoTnaaajy noj KOpUCHUYKE

ypehaje, mpencraBibajy cBe uenihy 1nojaBy v yemhu 3aXTeB KpajlbUX KOPUCHUKA.
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Y ARA xonrekcty, REST crek je mpukasan Ha ciunu 2.4. Y HactaBky he OutH

o0janrmeHa cBaka 0J] KOMIIOHEHTH 3aceOHO.
Adaptive Application
I Fy
(Data) Model

!

Domain API
I A 4

ara::rest

1

Network Binding (e.g. HTTP/JSON)

Cmuka 2.4 ARA REST crek

AA annukanuja xKoja ce ocnama Ha REST moxe kopuctutu oBaj APl Ha Tpu paznuuuta
HaunHa. YKOJIMKO ce He ocinama Ha Data (Model) unu Domain API, canpikaj koju ce pasMemyje
He Mopa OUTH arncTpaxoBaH U MOXE C€ 0JIMax claTH, Meh)yTUM, YKOJIMKO je MOTPEOHO BPILIUTH
afncTpakiujy, IpuMemyje ce jelaH Wik oda NpeTXOoAHO MOMEHyTa cjloja y CTeKy. ara::rest
npencraBba kopumthenn APl 3a cname momaraka, nok hetwork binding mpencraeiba
JIOTOBOpPEeHM (opMat ciama nojaraka. Ha ciaumu 2.5. Moxe ce BUIETH KaKo je€ OpraHu30BaH

REST API.

Object Graph Messages
Router Uri
Client Server

Cnuka 2.5 REST API

Object Graph omoryhyje ancrpakuujy nopyka uzmel)y KOMIOHEHTH Koje Cy Y OKBUpY AA
mwiatopme, U OHUX KOje HUCY.
Messages arcTpaxyjy YMTaB YIOHT-OJrOBOP KOMYHHMKAIIMOHH LHUKIYC Y aCHHXPOHO]

KOMYHHKAIHj1, ojip>kaHoj ox crpane REST creka.
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Router je xommonenTa 36or koje je REST APl y oBom konTekcty crnenmududad. OH
omoryhyje Manupame 3aXTeBa Ha cepBepCcKe PYHKIIUje KOje je HHKEmep AePuHmCcaO.

Uri KOMITOHEHTa je CJIMYHA CTAaHIap/IHO] BEP3UjH OBE KOMIOHEHTe, Me)yTUM (QyHKIIHOHHUIIIE
edukacHuje.

[Topen momenytux, REST API npyxxa moryhHocT popmupama Kpajbux Tadyaka y BHIY
cepBepa u kiujeHta. Llemokyman Framework je nedunucan Tako aa omoryhu moTmyHy
KOHTPOJIY HaJl pecypcuMma.

Bumre netaspa o mpupoau REST koMyHuKanuje 1aro je y noriasipy 2.2.

2.3 Representational State Transfer (REST)

REST mpenacraBsba ceT npaBuia u orpanuuetha Hax HTTP [9], Ha kojem je 3acHOBaH
World Wide Web (WWW). HTTP ce nana3u y arutukatuBHoM ciiojy OSI pedepentHor moperna
Y 3aCTYIJbEH je y KIujeHT-cepBep cieHapujuma. sraen OSI pedepentHor Mozena je Ha Cuu

2.6.

OSI Monen
HawmeHa cioja IIprMep mpoToKONIa
Croj ammKanmje MpesKHI IIPoLecH Be3aHH 3a aIllIIKaLjy HTTP, SFTP, SSH
EHKpHIIIIIja I KOAHpambe No/aTaka XML, JSON
VerocTaBibambe ceclje KpajibHX KOPICHIKA Mostly theoretical
TpaHCIOPTHH €II0] Besa, 0y34aHOCT, TPAaHCIOPT TCP, UDP
C1oj Mpexe Jlornuxo ajgpecupame H pyTHpambe IP Addresses
DU3NYKO aJIpecHpambe, IPUCTYI MEIHjyMY MAC Addresses
TparcMIICHja CHTHATA Ethernet, Bluetooth, Wireless

L

Crmuxka 2.6 OSI pedbepenTan Moaen

2.3.1 HTTP

HTTP npencraBma ocHoy WWW. HTTP ¢yHkumnonuiie mo mMojeny ymuT-OATOBOD.

Kmujent masee HT TP 3axTeB, Ha koju qoduja HTTP oxroBop ox cepsepa. Hypertext, omHocHO

10
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hyperlink, jecy unadopmarje koje ce pasMmemyjy OBUM MPOTOKOJIOM. OHHU MPEACTaBIbajy
HEJIMHEApHU MEIHjyM, TO jeCT TEKCT KOjU BOJH A0 oapehenux mHdopmaimja, Koje Mory OUTH
y BUJYy CIIMKE, 3ByKa, BUjea Win oonyHor Tekcta. KomyHukaiuja ce usBpiiasa npexo TCP/IP,
aJld, YKOJIMKO je moTpebHo, Moxe ce Bpimutu npeko UDP/IP.
KomMyHukaryja 3amounme CEKBEHIIOM KOjy MHUIIMPA KIIUjeHT. Y criocTabiba ce mpBo 1CP
Be3a u3Mel)y KIIMjeHTa U cepBepa, Ha yHanpen oapehenom mopty. CepBep ciyiiia MoTeHITH]aTHe
KOHEKIIM]j€ M YKOJIMKO MOCTOje, IpuxBara ux. [I0TOM, YKOJIMKO IMOCTOjU 3aXTEB 3a IOBE3UBAE,
cepBep MOKYIIa Ja MPUXBATH Be3y. Y 3aBUCHOCTHU O] YCIICITHOCTH, IIaJbe CE€ OATOBOP KOJH je
WM yHarpes neuHucaH Ha CEPBEPCKOj CTPAHH WK MTOPYKA KOjy je HHKEmep AePUuHUCAO.
Kako Ou ce mpuctynwio caapixajy, MpoTokoia mpyxka cer metoma. URL mpencraBspa
MyTamky 3a MPUCTYI canpxkajy. [lyrame, y koMOMHAIMju ca HeKoM o metona monyt GET,
POST, HEAD, OPTIONS, PUT, DELETE, TRACE u CONNECT omoryhyjy npuctyn
caapxkajy, OAHOCHO U3MeHy mwiu Opucame uctor. Merozae nonytr GET u OPTIONS camo unrtajy
caapxaj ¥ y3 kux body (cagpikaj) moxe, a He Mmopa Ooutu nparehu. DELETE, TRACE u HEAD
Opuiry caapkaj u Huje Heomxoman body. IIpeocranme MeToje WM CTBapajy WIH MEbajy
noctojehu caapikaj u Taga body cagpxu u3MeHe Koje je HOTPeOHO HAIPaBHTH.
Kao mto je Beh momeHyTo, Ha 1MO3UB CBaKe OJi METOJIa, TIOCTOjU OJITOBOP CepBepa, Koju
MIPHITAJIA jeTHOj O] 5 Kiiaca :
1. ,,UudopmaruBuo®, Tpoundpenu xox, nounme ca 1 (popmar ,,1xx*);
2. ,,YcremHo®, TpouudpeHu Ko, nounme ca 2 (popmar ,,2xx*);
3. ,JIIpeycmepeme®, Tpoundpenu ko, nounme ca 3 (popmar ,,3xx*);
4. ,I'pemika Ha KJIMJEHTCKO] CTpaHU, TpOIU(pPEHU KoJ, mouume ca 4 (dpopmar
»AXX);
5. ,I'pemka Ha cepBepckoj cTpaHH, TpouudpeHH Kox, mouume ca 5 (popmar
»IXX).
Kako 6u ce cepsep 3acHoBaH Ha HTTP ontumunsoBao, yBoje ce CKyHOBH IpaBWiia U
OTpaHUYCHA.
REST je jeman ox TakBuxX ckymoBa. HaumH Ha Koju cepBep Ipolecupa 3axTeBe U
npocielyje oAroBope KJIMjeHTy, yTuie Ha lerose nepdopmance, ckaaaOMIHOCT, TOY3AaHOCT
U TIPEHOCHBOCT. YBohemeM orpannuema Moryhe je moOosplmaTh OBe HEPYHKIIMOHATHE

3aXTECBC.

11
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2.3.2 REST orpaHuyema

REST yBoau cieneha orpannuema u npasuia [10]:

1. Jemunctenwu interface xoju mompasymesa :

1.1. CBaku o 3aXTeBaHHX pecypca je HaBeAEH MPHUIMKOM CaMOr YIHTA, OJf CTpaHe
KIjeHTa. Y TakBOM npuctymy, Hajuemhe ce xopuctd URI kxojum ce HaBoam
nyTama 110 pecypca y Web cucremuma, 3acioBanum Ha REST npaBuinma.

1.2. Kama kIMjeHT pyKyje pemnpe3eHTaIjoM pecypca, OH je Taga y MoryhHocTH aa
MaHUMYJIHILIE BOME, Tj. 1a je MeHha U O0pHIIIE.

1.3. JacHo nedunmcanu popmar mopyka y KOMyHUKAIHju u3Mel)y KiMjeHTa u cepsepa.
Jpyrum peunma, mo3Haro je y KomyHukanuju na iu ce kopucta JSON wmmu XML.

1.4. TlpunukoM pasMeHe pecypca, notpedHo je kopuctutu hyperlink, omgHOCHO
hypertext dopmar, koju ynyhyje Ha ocratak uHpopmanuja. Tume ce cakpua
uHTEepHa cTpyKTypa REST cepBuca ca KojuM KIMjeHT KOMYHHIIAPA.

2. Kunmjent-cepBep apxuTekTypa y Ko0joj 00e KOMIIOHEHTE MOTY CaMOCTaJHO Ja ce
pasBujajy. To moxpazymeBa na interface usmel)y kimjeHra u cepBepa He CMe Jia ce MeHba,
6e3 0031pa Ha TO KOJIMKO Ce M je[THa U Apyra CTpaHa y TOKY pa3Boja Memwajy.

3. Hcropmja u cecuje y komyHHKanuju u3mel)y kiujeHTa U cepBep He mocroje, Beh ce
CBaKM 3aXTE€B M YIIUT TPETHUPA Ka0 HOBU. YKOJIUKO j€ TOTPEOHO Ja MmocToju oapehena
UCTOpHja Yy KOMYHHMKAIIMjU U J1a KJIMJEHT BPILU pajibe 3a Koje My je moTpeOHa J103B0J1a,
Mopa ce U3BPIINUTH ayTeHTHKaIM]ja KiKjeHTa. [I[puiinkom pa3mMene nopyka, noTpeGHo je
OpYXKUTH BalujgHE HH(pOpMalMje cepBepy, Kako OM ce CBaku OJ] 3aXTe€Ba MOrao
UCITYHHTH.

4. Kako 0Ou ce pactepeTno cepsep, kopuctu ce Caching mexanusam. OBaj MexaHH3aM ce
MOe KOPHCTUTH Ha 00e ctpane. [loTpeOHo je na cagpxaj cam npornacu na je Caching
Moryh Haj BUM.

5. Cepsep MOxe UMaTH KOMIUIEKCHH]Y apXUTEKTYPY, Tj. CEPBEP KOJU je Y KOMYHUKAIN]U
ca KJIMjeHToM Moxe npyxatu jenan API kiaujenty, a npurom kopuctutu apyru APl y
JIOKaJy, Kako OM MPUKYNHO HHPOPMALIKje pelIeBaHTHE KIIU)EHTY.

6. Ilocnenmwe orpaHuueme Koje MOCTOjU, THYE C€ MOBPATHUX BPEIHOCTH Ka KIIMJEHTY H
oHO je ommmoHo. CepBepcKa CTpaHa MOKE€ BPATUTH HM3BPIIHU KOJ, KOJU CE MOXKE

M3BPUINTH Ha KJIMJEHTCKO] CTPaHH.

12
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2.4 KopuwheHa xapaBepcka nnartcgpopma

3a motpebe pas3Boja MPOTPAMCKOT pelleka KopuinheHa je XapaBepcka Iardopma.
[Totpeban ycnoB xopunthewa oapehene xapiasepcke miardopMe jecTe Ja OHa 3a70BOJbaBa
OocHOBHE 1noTpede A4 mnardopme, Tj. 1a je y MOryhHOCTH J1a TIOKPEHE ONepaTUBHU CUCTEM KOjU
je xommnatubunan ca HajMamwe POSIX51 cranmapmom. Ilopen tora, mcra miatdopma mopa
MIOCEI0BATH BEJIHMKY MPOLECOPCKy Moh Kako OM M3BpIIaBana cBe omnepanuje 44 ammkanuja.
Jenna ox TrakBux mardopmu je Automotive Machine Vision ALPHA [11], koja je u kopumihena
y Pa3BOjy pOrpaMcKor periema. 3acHoBana je Ha TDA2X SOC kommnoneHTr KoMnanuje Texas

Instruments.

2.4.1 Automotive Machine Vision ALPHA

Automotive Machine Vision ALPHA pa3BojHa miardopma cactoju ce o Tpu IOMEHYyTa
yuma. J[Ba o1 Tpu umIa paje mnoj onepaTUBHUM cucteMoM SySBI0S, 3a1y)KeHUM 3a H3BPIIIaBAbE
asnroputama nnpahema cTama B03aya, Tj. Ja JIM je 3aclao Wi je OyaaH, 3aTuM npaheme ocTanux
BO3WJIa Ha YTy U ofpehuBame Mel)ycoOHe ya/beHOCTH, Ka0 U OTKpUBAE MellaKa U APyrux
objekara Ha myty. Ha Tpehem unmy ce Hamasu LiNUX oniepaTUBHE CHCTEM, 33 1y»KCH 3a MOTpede
uaTerparyje AA tiathopme y CUCTEM.

Ha ciunum 2.7 Moxe ce BUJIeTH HHTEpHA OpraHu3aliija XapABepcKke miaTtdopme.
I| 0v4s0 I| VIN 1 -

0vV430 VIN 2 TDAZ2X

DDR3 1GB
DDR3 512 MB + 128 MB RJ-45

0v:480 RIRE ETH PHY
H Linux +
ov490 VIN 4
AA Stack

Cameras
x4

1 111

OmniVision

DS90UB964

DS90UB964

OmniVision

HDMI
DS90UB914A VIN1
Front View Camera

Near Angle

Stereoscopic View
DSS0UB914A VIN 2
- e
I 1Gb LAN |

Extension Board Connection (USB, UART, SPI)

DDR3 1 GB
Front View Camera DDR3 512 MB + 128 MB
A DSI0UBI14A VIN 3

SysBios g TDA2x oo § R4

ETH PHY
Night Vision Camera DSS0UB914A VIN 4 DDR31GB
DOR3 512 MB + 128 MB
DCAN

SysBios

HDMI

Cnwvka 2.7 Unarepna opranusaiuja Automotive Machine Vision ALPHA muiatdopme
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SaﬂaTaK 1 KOHIICHT pelICHa

3.3aAaTakK U KOHLUEeNT pewiermha

OcHOBHa KOMYHHKaIMja ayTOMOOMJIa ca OKPYXKEHEM MOXKe ce MOJCIUTH y JIBe
KaTeropuje:

1. KomyHukamnuja ca ayTOMOOWIJIOM Y JIMjarHOCTUYKE CBpXE, TJe Cy KOpHIIheH!
CAN u FlexRay mnporokomu u wucra je Owima moryha y3 kopuiiherme
crenxjaIn30BaHe ONpeMe, Koja je JOCTYyIIHa KOJ| cepBHUcepa.

2. Komynukamuja norpouraykux ypehaja ca ayromoOuinom, Hajuenthe MOOMITHHX
tenedoHa, 3apajl yrpaBibamba HHPOpMalljama Koje ce He THUY JIUjarHOCTUYKOT
cTama ayromMobOmiia, Beh oMoryhyjy BllaCHUKY KOHTPOJLy MYyJITHUMENN]jE, IPUjEM
TeNe(pOHCKMX TMO3MBa M Y HEKUM CllydyajeBUMa JaJbUHCKO IOKPETame
ayroMoOuia.

Mehytum, kao mto je Beh peueHo, pazBujamkeM cTaHIapaa, OMOTyheHo je 00jeqnmbaBame
CBUX KOMYHHUKAIMOHUX (QyHKIHOHaTHOCTH. Kako je 3a ymoTtpeOy AA creka morpebOHa
mnarpopma koja 3amoBosbaBa 0ap POSIX51 crammapa wim Bumm, UNIX Socket mompxan
BUIIMM CTaHAapAuMa oMoryhyje komyHHKaiujy usmel)y ruiatdopme M CHOJBHOT KIIMjEHTA.
[Topen Tora, A4 crangapaom npyxeran REST APl omoryhyje ucty gyHKIIMoOHaIHOCT.

VY oBOM pany peanu3oBaHa je cepBepcKa arjKalija Koja mpyka NpUucTym miatGopmu,
Kao M KJIMjeHTCKa alulMKaluja Koje pyKyjy uH(popmalmjama ca ruatdopme. 3aapxaHa je

TeHEePUYHOCT Kako O mTo Behu Opoj pa3nuuuTUX KIMjeHTCKUX aluIMKaluja Ouo moJipKaH.
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BaﬂaTaK 1 KOHIICHT pelICHa

3.1 ®PYHKUMOHAJIHU 3aXTEeBU

Y okBuUpY 3a7aTKa MOTPEOHO je UMITTIEMEHTHpATH cieaehe (yHKIIMOHATHOCTH:
1. Cepsepcka crpaHa:

a. AyTopu3zalyja mpucTyIa KJIHjeHTY;

b. TlpuxBaTame KIHJEHTCKOI 3axTeBa M KpeHpame 3axTeBa KOjH je
MPETO3HATIFUB alUTHKAIFjamMa O] KOJUX Cy 3axTeBaHe HH(opmanwje;

c. Oxaroeop Ha KJIMjEHTCKHU 3aXTeB y oaroBapajyhem gopmary.

2. Knwmjenrtcka crpana:

a. IlpujaBa Ha cepBep ca oaroBapajyhum kpeaeHujanuma (KOpUCHUYKO UME
U JIO3MHKA);

b. Ipukymspame uHpOpManUja Ha 3axTeB (TPEHYTHO HH(OpMAIHMje KOja
ALPHA mnardpopma mpyxka o wuckopuitheHoctu mnporecopa u DSP
KOMITOHEHTH Ha 10j);

c. IIpomena crama Ha KOPUCHUKOBY HHTEPAKIIH]y Ca CEPBEPOM.

CepBepcka cTpana Tpeba takohe ma omoryhu kopucHuky pykoBawke HDMI Combiner
koMroHeHTOM. OBa kommoHeHTa Huje moa AA mmardopmoMm, mehyTum 3HauajHa je 3a
nemoHctpaiujy RESTful komynukammje. HDMI Combiner pykyje npuka3om cajapikaja Koju
ALPHA mnatdopma npeysuma ca kamepa u oopabyje. O6pahenn caapikaj ce moTom nmpuxasyje
Ha ekpany u ynpaso HDMI Combiner Bpim pacniopehuBame BuIIeCTpYKUX W3BOpa CIHKE HA
jenan ekpad. C 063upom J1a noctoju Behu Opoj HauMHA HA KOJU CE CIUKA Ha eKpaHy MOXe
HOJENIUTH U CaipKa] CHUMJbEH KaMmepama MpHKa3aTH, KIUjeHTy Tpeba oMoryhutu npomeHny

Ha4yrHa MpHUKa3a.

3.2 KOpMCHUYKM 3aXTeBM

[TpunrkoM MpojeKkToBama KOPUCHUYKE ariuKaluje Tpeda BOAUTH padyHa J1a rpaduuku
interface Oyzne nHTYyMTHBaH M jenHOCTaBaH. CacToOju ce U3 JIBa pa3lInunTa eKpaHa:

1. Login ekpaH, Koju ce CacTOju OJ JBa MOJba 32 YHOC KOPUCHHYKUX MOJaTaKa y

BUAY KOPHUCHHYKOT WMEHa W JIo3WHKe. [lopen OBHX T1OJba, YKOIUKO CY

uHpOpMalllje HEeTayHe WM HEeMOTIyHe MOTPeOHO je 00aBeCTHTH KOPHCHHUKA O

TOMC.
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BaﬂaTaK 1 KOHIICHT pelICHa

2. Expan koju je 3amyXeH 3a KOMYHHKalMjy ca cepBepoM. Ha oBoM ekpawny,
noTpeOHO je 00e30eaUTH KOPUCHHUKY Caapkaj TOoOHjeH oJ cepBepa y Gopmary
YUTIFUBOM 32 0OM4HOT KopucHHKa. [lopen Tora, morpeGHO je omoryhutu my u

3aXTeBamE HOBOT Ca/IpXKaja Kao M MHTEPAKIIM]y ca MoCcTojehuM aruirKayjama.

3.3 KoHuenT pelwiewa

[TpunukoM ¢dopmupama HIEJHOT pelieka, IOCTOjH BHIIE MOryhux mnpucryma
U3JI0KEHOM MpoOsiemy. Hanme, komyHuKkanuja u3mel)y KIMjeHTCKOT M CEPBEPCKOT MOJYJIa
MOJKE Cce BPIIUTH Ha cienehe HaunHe:

1. UNIX Socket kao ocHOBa KOMyHHKaIHje H3Mely Moy,

2. MQTT 6pokep Kao MOCPEAHUK Y KOMYHUKAIIH]H KJIUJSHTCKOT B CEPBEPCKOT MOYIIA.

3. RESTful API, npyxen A4 cTanaapaoM 3a CEpBEPCKH MOIYIL.

CBH noJpKaHW HAYMHU KOMYHHUKAIIM]E CepBepa ca CIIOJbHUM KIIMjEHTOM IPUKA3aHU Cy

Ha cauuu 3.1.

Arncrpakmija mratdopme

A4

A4 A4

aruTHKanmja 1 ATUTHKALII]a 77

ITHKaMmja 2

[y

S
Cepsiic 2 Cepsic n

-~ ~

r ¥ ¥

UNIX
Socket

UNIX
Socket

Kmijent 1 Kmijent 2 Kmijert n

Cruka 3.1 Ipuka3 noap)kaHuX HaYMHA MPUCTYIIA CEPBEPY Ca KIIMjCHTCKE CTPaHe
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3anaTaf< 1 KOHIICHT pelICHa

VY nacraBky he 6uTu reHepryka KOMyHHKAIlMja MOIYJIa, a MOToM he OMTH IpeacTaBibeH
CBaKH OJ1 IPUCTYIIA Y peliaBamy npodiiema. Kako cy ocrasie KOMIOHEHTE y CUCTEMY HE3aBHCHE

01 ogabpaHor HaYMHAa KOMYHUKAIIMje KJIUJeHTa U cepBepa, oHe he OMTH M3II0KEHE Ha KPajy.

3.3.1 NeHepMuKa KJINjeHT — cepBep KOMyHUKaLuja

[Tnarpopma xmmjeHTy mnpyxka uH(GOpMAaNMje HCKJBYYHMBO Ha 3axTeB. l[lpuiamkom
KOMYHHIIMpama KIMjeHTa U cepBepa, MOTPeOHO je MPHUIaroAuTH KIMjeHTCKU 3aXTEB, TAKO Ja
Oyne noapxaH Ha riargopmu. Ha ciumm 3.1 npukaszaHa je ancTpakiigja KOMyHUKalje.

[Topyka koja momna3u 10 cepsepa je y JSSON dopmarty (1). Cepsep crBapa Event, hopmar
nopyke kojuMm pykyje Bridge Runtime u mpey3uma je (2). [lopyka ce masme mpomarupa Ha
cepBuce (3), rme cBakM O/ HKUX KOMYHHUIMpa ca ceOu mnpemonpeheHoM arummkanujoM. AA

aruThKaruja npuxsara Event (4) u pearyje Ha mera.

Arnctpakmmja miargopme { KnujeHT 1

Ad
THKALHja
L]

£ A
| |
L

P
E)
=)

y
Bridge
Runtime

CJIOJ 3A KOMYHHKAITHIY CA
KIIMJEHTOM

Crnuka 3.2 Ancrpakiuja KOMyHHKalMje KIUjeHTa U cepBepa

Y obpuytom cmepy, AA amnukamuja mpociehyje wmHbopmaimje 10 cepBuca KOjU
dopmupa Event, koju casia mposia3u Kpo3 CBE MPETXOAHO TOMEHYTEe KOMIIOHEHTE, J1aKiie o1 (4)
1o (1).Knujenr, no npujemy, nopyky popmaTtipa u npukasyje nHpopmaimje OUTHE 3a Kpajmber

KOPHCHHUKA.
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3.3.1.1 KnujeHTcKa annmkaumja

Knujenrcka amnmkanuja omoryhyje  KpajiseM  KOPHCHUKY — JIAKIIM  MPHCTYII
uHpopmanyrjama ca miardpopme. Tako, ogabupom onrosapajyhux omuuja, KiaujeHt ynyhyje
oaroBapajyhu 3axteB cepBepy. AIUIMKaiugja 1o mnpujeMy uHbopmaiuja ucre oodpahyje u
NpUKa3yje Ha HAYWH YUTIBHB KPAjEeM KOPHCHUKY.

Opranuzanyja KIMjeHTa NpruKa3zaHa Ha ciuim 3.3.

CJIOJ 3A MHTEPAKITHIY CA KIIMJEHTOM

Tenepucame
KJIH|SHTCKHX
[OJIaTakA

DopMaTHpame
TIOJIATAKA 32
TIPHKA3

IIpuxBarame H
ClIame MoJaTaKa

CJIOJ 3A KOMYHHKAITUTY CA CEFBEPOM

Cnuka 3.3 Ancrpaknyja HHTEpHE OpraHu3aIije KIujeHTa
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3.3.1.2 CepBep

CepBep Tpeba na omoryhm moctojeheM KOPUCHUKY NpHjaBJbUBAmE Kako OW 3armoveo
KOMYHHKAIH]y. YKOJIHKO Cy HH(pOpMaIlHje HEeUCIpaBHE, CepBep TaJla KOPUCHHUKA 00aBeITaBa
0 HEHCIPAaBHOCTH.

[Topen mpujaBe, kIMjeHTy Tpeba oMOryhuTH MpUCTYN pa3IuduTHM HH(OpMaljama u
¢ynkunonannoctTuma 1miargopme. Ha Taj HaumH Moryhe je onakmiath MNPHCTYN Kako
CHelHjaIn30BaHUM HH(POpPMaLjamMa, KOje ce MPUKYIIhajy Y JUjarHOCTUYKE CBPXE U IPUKA3Y]y
KOMIUIETHO CTamhe ayTOMOOMIIa, TAKO U KOPUCHUYKHUM HH(pOpMalLijama.

Cepgep ce ociama Ha Bridge Runtime kommoHeHTy, Koja My oMoryhyje KOMyHUKALHUjy
ca AA amukanujama MpeKko HmpUMa J0Je/bEHUX CepBUCAa. Y HACTABKY je JaTo 00pa3iiokKeme
OBHX KOMITOHEHTH.

Ha cnunu 3.4 npukasana je ancTpakiifja opraHusaije cepepa.

CJIOJ 3A HHTEPAKIIMIY CA MOIYJIIMA ITTAT®OPME

DopMaTHpame
TIOJIATAKA 33
KIIHjeHTa

DopmaTHpame
TOJATAKA 33
wIaTdhopMy

IIpuxsatame u
CTame MOJATAaKA

CJIOJ 3A KOMYHHKAITATY CA KIIMIEHTOM

Crnuka 3.4 Ancrpakiiija MHTEpHE OpraHHU3aIlHje cepBepa

3.3.1.3 Bridge Runtime

OBa KOMITOHEHTa MPEICTaBIba CIIPEry CEpBEPCKOr MOJYyJIa ca CEPBUCHMA KOjU TPYXKajy
NPUCTYNl TojAanuMa koje renepuiny AA ammukanuje. Jpyrum peuuma, Bridge Runtime

KOMIIOHeHTa oMoryhyje QopmaTupame KIHMjEeHTCKHX 3axTeBa ynyheHum cepBucuma. CBu
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MoJaIM KOje CEpPBHC Mpey3Me, Jo0Jia3e JI0 OBE KOMIIOHEHTEe rae Oyay Qopmarupanu u

npocieheHu cepBepy Kaja ux KJIMjEHT 3aXTeBa.

3.3.1.4 CepBucm

CepBucH MpeICTaB/bajy KOMIIOHEHTY 3a MoBe3uBame A4 arvrkanuja u Bridge Runtime
komroHeHTe. CBaka O] aluMkanuja uMa cebu nonmesbeHu cepBuc. CepBucu (opmatupajy
KJIMJEHTCKE 3axTeBe u npociel)yjy nx A4 ammkamnujama. Takohe, npykajy npucTym nogamuma

TeHEPHCAaHUM O] CTpaHe AA aruKarmje.

3.3.1.5 A4 annukauumje

AA annukanuje Kopucte Moayie u3 A4 creka u Bpiue onpeheny gynkuuonannoct. CBaka

o al'IJ'II/IKaI_[I/Ija KOja KOMYHHUIIMpa Ca KJ'II/IjeHTOM HMa 10ACJbCHHU CCPBHUC.

3.3.2 UNIX Socket npuctyn

Socket, unjy ymotpedy omoryhyje Linux cuctemcku API, mpecTaBiba je1aH 0] OCHOBHUX
HauMHa KoMyHuKanuje ypehaja. OH mpencraB/ba MPBO MOTEHLMJAJTHO peELIEHE Mpodiema
KOMYHHKaIMje u3Mel)y KiiMjeHTa u ceppepa.

Kako npoGnieM nenrMo Ha iBe HE3aBUCHE LIEJIMHE Yy pealln3aliju, OUTHO je AeduHucaru
MPOTOKOJ KOMYHHKalHje u3Mel)y ydecHuKa, JIOK cama peanu3aifja CBaKOr OJ MOJIyJia He
yTHY€ Ha BbUXOBY pa3MeHy mnojataka. KomyHukaiuja ce ojiBija TMPEKTHO, O€3 OCPETHUKA.

OBaj mpuctyn pememny npodiemMa je KOMIJIMKOBaH M YHOCH NMOTpedy 3a MaKJbUBUM
pykoBameM Jorahaja momyT packujama Be3e ca kiujeHToM kiujeHrta. Ilopen Tora, UNIX
Socket 3axTeBa mojelIaBame MHOTOOPOJHUX MapaMeTapa, Kao mTo ¢y Timeout, Oiokuparme u

CJI.

3.3.3 Ynorpeba MQTT 6pokepa

Ynorpeba MQTT Opokepa y periemy je jour jeana ox Mmoryhux onuuja. Ha kinujeHTckoj
U CEepBEPCKOj CTpaHU MOTPEOHO je 01aTH OpoKep KOMIIOHEHTY IIPEKO KOje ce KOMYHHUKAIIH]ja
onBuja. MQTT mpoTOKON je 3acTyIUbe€H y peliekhHMa IOTpolIadke uHayctpuje u 0T

TEXHOJIOTHjaMa 1 ¢ Tora IpeIcTaBsba J0OPY MOUETHY TAUKYy 3a peanu3allnjy peniema Koje Tpeda
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Jla KOMYHHUIIApA ca Pa3InIUuTUM MOTpomadkuM ypehajuma myrem mpeske. [lopen Tora, MQTT
je Ha BUCOKOM HHMBOY ariCTpaKIiyje, jeTHOCTaBaH je 3a UMILIEMEHTAIH]y U He onTepehyje RAM.
Mako mmMa jiocta MOBOJBHHX KapaKTEPUCTHKA U IpejcTaBiba 00osbe pemere ox UNIX Socket
MIPUCTYIA y pemaBamy npodnema, MQTT je HaMemeH 3a pa3MeHy Majie KOJUYMHE MoAaTaKa,
IITO y CIIy4ajy pa3MeHe JUjarHOCTHYKHMX IojaTaka Huje 3amoBosbaBajyhe. [lopen tora, kako

HUje MMoJIpKaH o] cTpane A4 He mpeCcTaBiba CTaH apAaH HAauWH UMILJIEMEHTAIHje PelleHha.

3.3.4 RESTful API npuctyn

3a pa3nuKy O IpPETXOJHA J[Ba NPHUCTYyNa, KOjU C€ 3aCHMBAjy HAa UCTOj OCHOBH, OBQj
NPUCTYIl 3aCHMBA CE€ Ha NMPUMEHHU CeTa MpaBWia M orpaHuuema Hax HTTP, mosnaror kxao
RESTful. Cer oBux nmpaBuiia nmpuMemyje ce Ha 00€ CTpaHe y KOMYHUKAIM]H, TIOK TOCPETHHUK Y
HCTOj HE MOCTOjH.

OBaj mpoToKoI je Takole Ha BUCOKOM HUBOY allCTpakluje U omoryhyje jeqHocTaBaH
HA4YMH UMIUIEMEHTallMje penema. Takohe, merosa npeaHoct y ongnocy Ha MQTT mporokon
JecTe MmTo MojAp>KaBa pa3MeHy BEJIHKE KOJHMYUHE MOIaTaKa.

OBo penieme je UMITIEMEHTUPAHO Y OKBUPY OBOT paja.
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4. MporpaMcKo peliemwe

RESTful monyn A4 mnatdopme mpeacTaB/ba OKOCHHUILY POTrPAMCKOT pelieiba. 3a1aTtak
OBOT pelieka jecTe Ja ce MOKaXKe Ja je KOMyHHKalja targopMe U KOpUCHUYKUX ypehaja
Koju moapskasajy REST moryha.

Pemreme ce Moxe monenuTH y nBe GyHKpoHanHe neiune. [IpBa, cepBepcka cTpaHa 1moj
AA mnnardpopmom koja ce m3BpiraBa Ha Automotive Machine Vision ALPHA pa3BojHOj
maropmu u kopuctu RESTful API. Tlopen ¢hyHKIIMOHATHOCTH KOje Hy/IH I1aThopma, cepBep
npyxka moryhaoct pykoBama HDMI Combiner kommoneHToM, Koja omoryhyje mnpuka3s
cajZip>kaja M3 BUIIECTPYKHUX H3BOpa Ha jeqHoM ekpaHy. CepBep y JIOKany KOMYHHIIUpa ca
MOJyJIMMa KOjH MPeJICTaB/bajy allCTPaKLIU]y M1aT(opme 3a CrioJbHher KOPUCHUKA.

Jpyra dhyHKIOHAHA je KIHjeHTCKa cTpaHa Koja takole kopucti RESTful API. Ha oBoj
CTpaHH, 300T jeTHOCTaBHOCTU (POpMHpama KIWJEHTCKOT TpaduuKor OKpyKemwa, KopuiheH je
Android omepaTBHM CHCTEM Kao M POrpaMCKH je3uk Java. Pereme kao TakBO HE 3aBHCH OJ1
OTIEpaTUBHOT CHCTEMa Ha KOjeM je 3aCHOBaHO, Beh MCKIJbYUMBO 0] Kopullthewa oArosapajyhe
KOMITOHEHTE 32 KOMYHULIUPAE Ca CEPBEPOM.

Ha cmumm 4.1 mpukazana je mwbHa miargopma, AA CTeKk KOju ce HW3BpIIaBa Ha
maThopMH, Kao U CEPBEPCKa aluTMKaIlMja Koja KJIMJeHTY IpYyKa HHTEPAKIIM]Y ca miatGopmom

¥ KOMIIOHEHTaMa KojuMa miaatgopma pykyje.
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[ Diagnostics App

A4 Applications

[ Updater App (UCM) l
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Cnuka 4.1 Ipukas peaan3oBaHOr peliema

Android Komjest

4.1 WNMnneMeHTauMja cepBepa U aryiIMKaTMBHA NporpamMcka

cnpera

CepBepcka aruidkanuja 3a IpyXkame MpHUCTyNa MiaarGopMu HMIUIEMEHTHpaHa je y

nporpaMmckom jesuky C++.

Kako 6u nporpamcko pemnieme Ouiio y NOTHYHOCTH peau30BaHo, opea OuliInoTeKa u

3arjaBjba Koja Ccy AoctymHa Ha rtuiatdopmu, kopumihen je RapidJSON [12], mapcep u

rereparop JSON ¢opmara, kao u Beh nomenyre ARA REST 6ubnuoreke.

TaGenapuu npuka3 kopuirheHux Moaysa aar je y Tadenu 4.1
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RESTfulServer Moy KOju Ipe/icTaBhba OCHOBY pelIemka. Y mheMy
Cy peaJl30BaHe CBE KOMIIOHEHTE OTpede 3a

(yHKIHOHHCAE cepBepa.

BridgeModule Moy koju neduHuIIe TOTpeOHE METOIE 3a

MHHIM]jaJIM3alHjy cepBepa Yy 1aToj apXUTEKTYpH.

HTTPServerinterface Hutepdejc koju nedunmiie morpedHe METOE 3a

(yHKIMOHHCAE cepBepa.

ParserModule Hutepdejc koju nedunmiie morpedHe METOE 3a

o0pajy mojaraka.

RapidJSONParserModule Hedunuiie cnierupuuHu HAYUH 00pajie MoJaTaKa.

TaGena 4.1 Kopumthenn Moxynu y UMILIEMEHTAIM]H CepBEpa

CBu HaBeleHM MOAynH peanuzoBanu cy y Buay C++ kmaca. RESTfulServer u
RapidJSONParserModule cy monyiau umje cy Kiace y MOTIYHOCTH HMIUICMEHTHPAHE.
BridgeModule, Serverinterface u ParserModule cy uatepdejcu koju npecTaBibajy OCHOBE 3a
HPETXO/HE JIBE KJIace.

Jujarpam \BUXOBUX 3aBUCHOCTH JIaT je Ha cauim 4.2.

RapidJSONParserModule

+createData(eventType: cnebrain: bridge::restEvent, isRegistered: bool&): ara::rest::String ///O
+createDiagnosticsData(diagnosticsData: ara::rest:String): ara:rest::String ParserModule

+createUpdaterData(updaterData: ara::rest:Siring): ara:rest:String +createData(eventType: onebrain::bridge::restEvent, isRegistered: bool&): ara::rest::String

+createCombinerData(combinerData: ara::rest: String, isRegistered: bool&): ara::rest::String +createDiagnosticsData(diagnosticsData: ara::rest-Siring): ara-rest-String
+createUpdaterData(updaterData: ara:.rest::Stiing): ara:rest.:String
+createCombinerData(combinerData: ara::rest::String): ara::rest::String

RESTfulServer

-mAllocator: ara::rest::Alocator*

-MRESTIulServer: ara::rest::Pointer<ara::rest.: Server>
-mConfigurationDataRecord: ara::rest:String

-mDiagnosticsData: ara:rest:String

-mRunning: bool

-minitialized: bool

-mRegisteredEvent: bool

-mReportSent: bool

-mCallbackHolder: std::function<bool((onebrain::bridge::event:Event&))>

O\ +handleEvent(event: ara::rest::String): ara::rest::String

- +handleRequest(serverRequest: const ara::rest:: ServerRequest&, serverReply: ara::rest:: ServerReply&): void
w +RESTfulServer(configurationBinding: ara:.rest::String, startupPolicy: ara::rest::StartupPolicy)

+deinit(): virtual bool +init(): bool

+isnitialized(): virtual bool +deinit(): bool

+isRunning(): virtual bool +isRunning(): bool

+init(): virtual bool +islnitialized(): bool

O

HTTPServerinterface

+handleRequest(serverRequest: ara:rest::ServerRequest&, serverReply: ara:.rest:ServerReply&): ara::rest::String
+handleEvent(eventType: onebrain:.bridge::restEvent): ara:.rest.:String

Crnuka 4.2 Jlujarpam 3aBUCHOCTH MOJTyJIa
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Y mnacraBky Oumhe nat TtabenmapHM mperyien KOpUITheHMX MeTola y MOAYyJIuMa

RESTfulServer u RapidJSONParserModule.

4.1.1.1 RESTfulServer

3agarak RESTfulServer mozayna je pykoBame KOMyHHKaIUje ¢a KJIMjEHTOM M HE€TOBUM
3axTeBuMa. Kako Ou cepBep OMo ¢GyHKIIMOHANIAH, TOTPEOHO j€ TOJECUTH HHErOBe MapameTpe,
1j. meroBy IP aapecy u port Ha xojem ocaymikyje. Cepep ce ocnama Ha ARA RESTful API,
KOjH 3aXTeBa IOCTOjamhe KOH(PUTYpallMOHE TaTOTEKE U3 KOje MPOUNTa CBE TPaKEHE BPETHOCTH.
CepBep ce ocnama Ha ARA REST API, koju 3axteBa mocrtojame KoHpurypaunone JSON
JATOTEKEe U3 KOje Cy MPOUYUTAHE CBE TpPakeHEe BpeAHOCTH. Jla OM uyuTame OWJIO YCIICIIHO,

noTpeOHO je J1a ce JaToTeKa Halla3h y etC TUpeKTOpHjyMy U Oy/ie HCITybeHa caipikajy cieneher

dbopmara:
{
"Configurations" : [{"Type" : "server",
"BindingIds" : ["1010"],
"Identifier" : "1010"
1,
"Bindings" : [{"Identifier" : "1010",
"Address" : "192.168.100.153",
"Type" : "HTTP/2.0",
"TransportProtocol" : "TCP",
"Port" : 8084

3]

[Topen nmo3HaTux mapamerapa y naroreuu, Hus Bindinglds npencrasipa naentudukarope
CBake oj KOoH(pHrypaidja koja ce moke Hahu y oBoj marorenu. ldentifier mpeacrasiba
JEIMHCTBEHU UACHTU(PHUKATOP KOJUM C€ Pa3IuKy]y KOHPUrypauuje.

[MpunvkoM wuHCTaHIMpama objekta kiace RESTfulServer morpebno je mpociemuTu
unentugukarop. [lopen Tora, jour jenan ox mapamerapa je U HAaUMH HHCTAaHIMpamba cepBepa,
Tj. 1a 11 ce cepBep nmokpehe kao HoBa HUT(eHrI1. Thread) wim y okBupy riiaBHE HUTH.

RESTfulServer nacnelyyje ase ancrpaktae kinace, BridgeModule u HTTPServerinterface
YyHje METO/I€ UMILJIEMEHTHPA.

VY 4.2 nar je npersen cBUX KOpUIITNEHUX METO/1a, KA0 U MPOMPATHO 00jalllbehe 3a CBAKY

O]l IbUX.
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RESTfulServer(const ara::rest::String&
configurationRecord, ara::rest::StartupPolicy

startupPolicy)

Konctpykrop ca mapamerpuma. [IpBu mapamerap je
HACHTUPHUKATOP KOjUM ce Ompa KoH(puUTyparuja u3
KOH(HUrypanuoHe naroreke. Jpyru mapamerap je
Ha4YKH MOKPETama cepBepa, Tj. na ju je Hoeu thread

WJIN Yy CKJIOIY TJIaBHOT.

void handleRequest(ara::rest::serverRequest&
serverRequest, ara::rest::ServerReply&

serverReply)

Callback metona koja ce mo3uBa cBaku myT Kaja
KJIMjEHT yITyTH 3aXTeB ceprepy. [Tomohy me ce
onpelyje Tun 3axTeBa (TpeHyTHO je camo GET
3aXTeB MOAPIKAH, U3 HIOMEHYTHX Pa3jiora) U MoTOM

nasee npociuelhyje Ha oOpany.

ara::rest::String handleEvent(ara::rest::String

event)

Metona kojoM ce onpeljyje kome ce gasbe ymyhyje
3axteB. [lo ogpehuBamy Kpajmer Moaya 10 Kojer
JoJa3y, BpIIK ce GpopMaTupame ynura. 3a
(dbopMupame yIuTa, 0Baj MOLYJ OClIamka ce Ha

RapidJSONParserModule.

bool init()

MeTona y K0joj ce BpIIK IOKPETahe cepBepa u

3ay3uMame OTPEOHNX pecypcea.

bool deinit()

MeTona y kK0joj ce 3aycTaBiba cepBep U ociodahajy

pecypcH.

bool isRunning()

MeTona koja mokasyje CTame cepBepa, Tj. 1a I je

AKTHBAaH HUJIN HE.

bool isInitialized()

MeTona koja mokasyje aa Jiv je cepBep
WHHUIMjaTM30BaH UM HE.

Tabena 4.2 Kopumihene metone y RESTfulServer momxymy

4.1.1.2 RapidJSONParserModule

3agarak OBOT MOJYJIa jecTe MpyKambe MOAPIIKE CEPBEPCKOM MOYITY IIpH GOpMaTHpamby
nopyka. 3acHoBaH je Ha RapidJSON mapcepy. OBaj MOIyn HMMIUIEMEHTHpAa METOJE
ParserModule anictpakTHe Ki1ace, y K0joj Cy HaBeJIeHE CBE MOTpeOHE METO/Ie 3a Koje 01 MOpao

Jla mocenyje mapcep. Meroze Koje mpy»ka oBaj MOJIYJI U FbBUXOB OTHC JaTe ¢y y Tabenn 4.3
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ara::rest::String
createData(eventType:onebrain: :bridge: :restEven

t, isRegistered:bool&)

Mertoza 3agyKeHa 3a CTBapame calpikaja Ha OCHOBY
THUTIA 3aXTeBa KOjH je yIa3HH mapaMeTap. Y KOJIHUKO Ce
HE TPaKu canpixaj ox AA amumkaiyja, Taua ce U3 OBe
METO/Ie TeHEpUIIe UCTH. Y CYHNPOTHOM, CaJapxkaj ce

TeHEpHILIe Y HEKOj Ol HAPSJHUX METO/Ia.

bool createUpdaterData(std::vector<std::string>

updateRequestVector)

Meroja 3aayxeHa 3a cTBapame 3aXTeBa Koju ce
ynyhyje arunkanuju. KinujeHTckn 3axTeB 3a
aKypUpameM HEKOT 01 MOJyJIa Ha IaThOpMH
mperBapa y ¢hopMat moapaH miathopMoM U ITIOTOM
obaBerTaBa KJIMjeHTA J1a JIF je m1atdhopma
NPUXBATHJIA 3aXTEB WM He. YJIa3HH Iapamerap je
BEKTOp CTPHHIOBA y KOjeM ce Haja3e JeJ0BH JINHKA 32

[pey3uMambe AXYpUparba.

ara::rest::String

createDiagnosticsData(ara::rest::String

Merto/a Koja NpUKYIJba AUjarHOCTUYKE TTO/IaTKE ca

mwiatdpopme u popmarupa ux. [logamu ce KIUjeHTY

createCombinerData(std: :vector<std::string>

combinerDat

diagnosticsEvent) .
majby TEK Ha 3aXTEB. YJIa3HU MapameTap jecy
MIPUKYIIJBEHH TOJAl ca TaTtdopme, HehopMaTHpaHU
3a KIIMjCHTA.

bool

Mertoza 3ay’KeHa 3a CTBaparbe 3aXTeBa KOjH ce
yryhyje arummkanuju. Y oBOM CIIy4ajy To je 1e0
wiaThopMe KOju ce KOPUCTHO UCKIBYIHBO 32
nemoHcTpatuBHe cBpxe. OH omoryhyje pykoBame
xapasepckoM komrnornenrom HDMI Combiner, koja
Huje y ckiony AA miatdopme , kako O6u ce omoryhuio
NPUKa3UBake BULISCTPYKHUX BUJIea ca KaMepa Ha
wiathopMu. YIia3HH MapameTap je BEeKTOp CTPHHIOBA
y KOjeM ce Haya3se MoellaBama ojese eKpaHa
n3Mel)y KOMIIOHEHTH Koje Ta Jielie U PEe30IyIHje y
kojoj he cnuka 6uth npukazana. KiujeHr je

00aBeITeH 0 MPUXBATalky 3aXTEBA, HE U O H3BPIICHY.

Tab6ena 4.3 Kopuirhene merozne y RapidJSONParserModule monymy

4.1.2 AMnneMeHTauuja KNMjeHTCKe arimkayuje

Knujenrcka ctpaHa MMIUIEMEHTHpaHA j€ y IPOrpaMCKOM je€3UMKy Java v U3BpIIaBa ce Ha

Android omeparuBHoM cuctemy. Jla 6u ce omoryhmma komyHukainuja usmely kiujeHTa H
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cepsepa, motpebHo je kopuctutu Retrofit [13], OKHTTP [14], Okio [15] 6ubarnoreke. Retrofit
je obubaroTeka koja npyxka RESTful pyukumnonanuoctu, 1ok je OKHTTP 3amyxeH 3a pykoBame
HTTP ¢yukuuonamHoctuma. OKio je OubOamoreka Ha kojy ce ociama OKHTTP u ona
omoryhyje pykoBame O0adepuma. ITopen HaBeneHHX y peliemny cy Kopuiirhena je gson [16]
O6ubmoTeka 3a pykoBame nojanuma y JSON dopmary.

KrujenTcka arummkanyja MMIUIEMEHTHPaHa Y OKBUPY MOJIyJia pUKa3aHuX y Tadenu 4.4.

MainActivity Moayi Koju KIIHjeHTY Hy I OIILH]Y IPHjaBJbUBamba
Ha cepBep. KimjeHt Ha cTpaHunm qoomja
nHpOpMaIHje 1a M Cy YHETH CBH IMOTPEOHH ITOIaIH,
a IOTOM O] CepBepa OATOBOP Ja JIU Cy HCIPaBHH, Kao
U J1a Ji je cepBep goctynaH. Takohe, Momyn
MIpOBEpaBa U Ja JiM je KJIUjeHT IT0BEe3aH Ha MPEKY

mytem WiFi.

RESTfulCommunication Moy 10oCTynaH KJIUjEHTY 10 TpUjaB/bUBakY Ha
cepsep. Jlaje yBU y TUjarHOCTHYKO CTAHE
wiathopme, Koje ce ayTOMATCKH MEPHOIUIHO
OCBeXaBa, MOTYRHOCT aKypHpama allTHKaIHje Kao |
MOTYhHOCT MOIeIIaBaba TIOMEHYTOT XapBEPCKOT

nonatka HDMI combiner.

CombinerSetup Monyn koju omoryhyje mocTaBibamke apamMmerapa
xoju HDMI Combiner xapaBepckor goaatka Kao
IITO CY pe30JIyliyja pUKa3aHe ClMKe, Ioiena
enemeHara Ha ekpany (fullscreen, jexnako momesbeH
eKpaH, HejeTHaKO MOACIbEH EKPaH, Kao U NPUKIbYJaK
ca KOjer CTIDKE cafpikaj, 003UPOM J1a TIOCTOje YSTUPH

yIa3Ha.)

UserServices Moy Koju TIpy’Ka HHTEpaKIHjy ca cepBepoM. Y
wemy cy unrepdejcu RESTful GET merone xoju cy
MOTPEOHU JBEeMa HapeJAHUM KOMIIOHEHTama 3a

komyHuKanujy ca RESTful cepsepom.

ApiUtils Moy 3axyseH 3a pykoBameM Retrofit kiujenrom,

koju mpyxa RESTful pyHkimmonamHocTH.

RetrofitClient Monyn 3axyxen 3a ctBapame Retrofit kinujenTa.
IMomohy mera ce npuctyna ceum RESTful meronama

1 KOMYHHIIIPA €A CEPBEPOM.

Tabena 4.4 Kopumrhenu MOAyIH Yy UMILIEMEHTAIM]U KJIHjeHTa
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[Ipa Tpu HaBemeHa MoAayja y JIMCTH Tocedyjy Tpaduuke wHTEepdejce, MTOK ocTaiu
MOJIyJIA TIPEJICTaBJbajy caMO (PYHKIIMOHAITHOCT Koja He Tpeba na Oyne BUIbUBA KOPUCHUKY.
I'paduuku unTepdejcu cy y XML dopmarty u BUXOBY MHTEpPHpETALH]y BPIIU ONEPATHUBHU

cucreM. [Ipernen noctynmuux uaTepdejca nar je y rabenu 4.5.

activity_main Besan 3a MainActivity, mpukasyje ekpaH ca mossuma
32 YHOC KOPUCHHYKHX MOAATaKa U TyTMETOM 32
MoKyIaj mpujase. [Ipukasyje mopyke o HoKyIajy
TIpUjaBe YKOJIMKO je HEYCIIEIIHO, Y CYIPOTHOM

npeiia3yu Ha cne,uehn CKpaH.

activity_restful_communication Besan 3a RESTfulCommunication, naje kimujeHty
TIperJIe/ J¥jarHOCTHKE, KOja ce TIePHOANTHO
OCBeXaBa, MOT'YNHOCT MOKpeTama aKypupama
Mozyna y OKBHPY A4 mmaTdopme U mpena3ak Ha
ekpat 3a nojemasama HDMI Combiner

KOMIIOHCHTE Ha CEPBEPCKOj CTPAHH.

activity_combiner_setup Be3san 3a CombinerSetup, npysxa KopucHuky n3zoop
CBHUX IapameTapa koje je morpedro na HDMI
Combiner no6wuje, kako 61 ce IPOMEHMIIA IPUKa3aHa

CJIMKa Ha EKpaHy.

Tabena 4.5 [Ipernen natux rpadguykux UHTEpQEjca Ha KIMJEHTCKO] CTPAaHU

4.1.2.1 MainActivity

Moayn koju mpeacTaBjba MOYETHY TaukKy mHTepakuuje kiaujenta u RESTful cepsepa.
Kako 61 ce kinjeHTy oMOoryhno npucTyn cepBepy U MHTepakiija ca UICTUM, IOTPEOHO je YHETH
KOPHUCHUYKE TOJAaTKe W MPUTHUCKOM Ha JIyrMe IOCIATH HUCTE CepBepy. YKOIHUKO je cepBep
JOCTYNaH ¥ MOJalM Cy HCIPABHU, KIUJEHTY j€ OMOTYheH MpHUcTym. Y CympOTHOM, KJIHMJEHT
no0Hja MOPYKY O TpelIH Koja ce JiellaBa YKOJMKO Cy IMOJAId HEUCIPABHU WU YKOIHUKO
cepBep HHje IOCTYIaH.

[Ipernen meTona momohy Kojux je oBaj MOAYN peaanu30BaH, J1aT je y Tabenu 4.6.
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private boolean validateLoginData(String Meroaa nomohy Koje ce oapelyje aa ik Cy yHETH
username, String password) . .
MOTPEOHU MOl 3a NPUCTYII CEPBEPY, Tj. 1 JIU je
YHETO KOPUCHUYKO MME U JIO3UHKA. YKOJIHKO jecy,
npocielyjy ce, HakoH yera ce npociuelyjy cnenehoj

MCTOOU.

private void ser‘ver‘Login(Str‘ing username, Str‘ing MeToﬂa Koja MOKYIIJb€HE MOJaTKe Hpocﬂehyje
password)
CEpBEPY M Y€Ka OArOBOp [J1a JIM Cy MoJaly UCIIPaBHU
win He. Ocnama ce Ha RESTful GET metony momohy
Koje mpocielyje momatke o cepsepa. Ha ogrosop
cepBepa, MpUKa3aHa je WK MOPyKa O TP,
YKOJIMKO CY IIOJAlA HEUCIIPABHU UJIH CEPBEP

HEIOCTYMaH. Y CYyNPOTHOM, MOKPEHYT j& HapeTHH

eKpaH, Ha KOjeM Ce BPIIU HHTEPAKIIHja ca CEPBEPOM.

Tab6ena 4.6 Kopuirhene metoze y peanusaruju MainActivity moayna

4.1.2.2 RESTfulCommunication

Monyn 3aayXeH 3a NPUKYIJbake AMJarHOCTMUKUX MH(OpMalUja ol cepBepa Kao U
MOTYhHOCTH TIPOMEHE ToJaTaka Ha CepBEpPCKOj cTpaHu. tbume ce omoryhyje axypupame
aruukainuje Ha AA tuargopMM, Kao W Npera3ak Ha KOPUCHUYKM MEHU 3a IPOMEHY
nozemamaa HDMI Combiner xapnsepcke koMIoHeHTe. AKypuparme ce BPIIH PUTHCKOM Ha
Tacrep.

[Tpernen xopuirhenux meroza nat je y Tadenu 4.7.

private void performAppUpdate() Metona 3amyxeHa 3a W3BPIIABAKE AXypUpama
armukanuje Ha A4 mmatgopmu. Kako je kopumrhena
3a neMoHcTpatuBHe cBpxe, link mo makera koju je
moTpeOHO TIPEey3eTH je Ne(pUHICAH Y CaMOM KOy H He
MOJKE C€ MPOMEHUTH Yy KOPHUCHUYKO] MHTEPAKIIHjHU ca

ATUTHKAIIH] OM.

Runnable mDiagnosticsRunnable HMako je OBO MNPOMEH/bHMBA, OHA IPEACTaBIbA
KOHTEJHEp 3a AaHOHMMHY METOAY KoOja BpIIH
MEPUOANYHO MPUKYIJbahe JI1jarHOCTHYKOT CTarba ca
miarpopme. Thread, HezaBucaH oI OHOr KOjU
ucupraBa rpaduukud uHTEpdejc, H3BpIIaBa OBY

METOo.y.

Ta6ena 4.7 Kopunihene metone y peanusamuju RESTfulCommunication moayina
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4.1.2.3 CombinerSetup

3amatak OBOI' MOAYJIA je MojeiaBame u3asue ciauke ca HDMI Combiner kommoneHnTe
Ha cepBepckoj crpanu. KopucHuk je y MmoryhHoCcTH aa ogabepe pe3oynujy, Moaeny CIUKe U
nopt Ha HDMI Combiner kommoneHTH ca Kojer cTike ciuka. [Iperien cBux Moryhux omimja

naT je y Tabenu 4.8, a MeTO/Ie Koje Cy UCKopultheHe y peanm3anuju y Tabenu 4.9.

Pesonymuja 1080p 1080i 720 1360x768 | 1024x768
[Topt 1 2 3 4
IToxena ciuke | Fullscreen split-view Uneven-split

Ta6ena 4.8 Onuumje koje CombinerSetup nyau

public void selectResolution(View view) MeTOZ[a Koja KOpI/ICTI/I IoJaTke ca rpad)HqKor
uaTepdejca. OBoM MeromoM ce Oupa jeaHa ofn

HaBEJCHNX PE30JIyIHja U3 MIPETX0qHE Tabere.

public void selectlLayout(View view) Meroga KoOja KOPHCTH MOAaTKe ca rpapuakor
uaTepdejca. OBoM MeromoM ce Oupa jedaH on

HaBCACHUX HAaYMWHA MMOACJIC CJIMKE Ha €KpaHy..

public void selectPort(View view) Metoa Koja KOPHCTH TOJAaTKe ca Tpapuikor
unrepdejca. OBOM MeTOJOM ce Oupa jemaH of
NOpPTOBa HA KOjuMa ce eMuTyje cnuka. [loproBu Cy

HABEJICHH Y MPETXOHOj Tabeu.

private void sendLayout(String type, String | Meroma momohy koje ce (opmarupajy nomaumd u

layout, String resolution, String port)
1I1ajby CEPBEPY.

Ta6ena 4.9 Kopunihene metose y peanuzaruju CombinerSetup moayna
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4.1.2.4TNomohHMn Moaynu kopuwheHu y pelwiewy

VY uMIUIeMeHTalNju pelieka KopuiheHu ¢y uHTepdejcu U METOo/Ie KOjU Cy cnenupuuHu

3a OubOnmoreky Retrofit u knmjeHTy mnpyxkajy MOryhHOCT KOMYyHHKAalldje Ca CEPBEPOM.

Hagenenu cy y cieaehum noryiappuma.

4.1.2.4.1 UserServices

UserService npencrasiba uHTEpdEjC y KOjeM ce Halase AeUHHIIN]e METO1a TIOTPEOHUX

3a ynyhuBame 3axteBa cepepy. OBe MeToze kopuctu Retrofit 6ubnuoreka, kako 6u Moria ja

KOMYHHIIHpaA ca cepBepoM u ymyhyje 3axTeBe Ha mpasu URI.

Tabena 4.9 caapxu xopuithene unrepdejce.

@GET("login/{username}/{password}")

Call<ResponseBody> login(@Path("username") String

username,

@Path("password") String password)

Wnrepdejc koju aeduHMIIe HAUNH NTPH]jaBJbUBAbA

KIJIUjeHTa Ha CepBep.

@GET("onebrain/{type}/{vali}/{val2}/{val3}/")

Call<ResponseBody> sendRequest(@Path("type")
String type,

@Path("vall") String layout,
@Path("val2") String resolution,

@Path("val3") String port)

HnTepdejc kojum ce aeuHUIIe HAYNH ClIamka
3axTeBa cepBepy, KOjHU je MoTpeOHO 00paauTH.
[MpunukoMm mwerosor kopuihema, tepunuiie ce 44
aruTMKAaIja KOjoj je OH HAMEHCH Kao U IapaMeTpH

KOj€ je MOTpeOHO MPOCIICIUTH-

@GET("onebrain/{type}")

Call<ResponseBody>
periodicDiagnosticsRequest(@Path("type") String
type)

Wurepdejc koju ce KOPUCTH NCKIBYUUBO 32

JIMjarHOCTHYKE CBPXE.

TaGena 4.10 Murepdejcu noTpeOHM 3a peanu3alnjy KJInjeHTCKe KOMyHUKal1je
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4.1.2.4.2 ApiUtils

3amatak oBOr MOAyia je jaa npyxu npuctyn uHctaniu RetrofitClient kimace koja

dbopMupa HHCTAHIy KJIMjEHTa 32 KOMYHHUKAIIH]y ca CEPBEPOM.

4.1.2.4.3 RetrofitClient

OBaj moayn npumemyje Singleton obpasarm [17]. OBa kiaca reHepuiie jeAMHCTBEHOT
KJIMjeHTa KOjU KOMYHHIIMpa ca CEpBEpOM M HMILIEMEHTHpa cBe HaBeiacHe UserServices

unTepdejce.
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5. Banvpaumja pewera U TecTupame

5.1 Banupauyuja pewwema

3a Banuaanujy peuiema kopumhena je omucana Android amnmukanuja. McnutuBane cy
cBe (DYHKIIMOHAIHOCTHU KOj€ je TOTpeOHO OMOTyhUTH KJIMjeHTY, Ka0 M IPUKa3 CBUX Tpelaka
KOje ce MOTY JISCUTH Yy CTy4ajy Jia je CepBep HEJOCTYIaH WIH J1a CY YHETH MMOaIH HeUCIIPABHHU.
Ha ciunm 5.1 Moxe ce BUIAETH MOYETHH €KpaH aljIMKalMje KOju KOPUCHUKY HYIH

MOTryhHOCT IpHjaBJbUBamka HA CEPBEP.

0@ = .l (Z5) 8:04 PM

RESTful Client

ONE BRAIN

Username

Password

Crnuka 5.1 TloueTHu ekpaH arIMKalnje ca MoJbeM 3a YHOC KOPHUCHUYKUX T0IaTaka
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Kazma kimujeHT nokyina 1a W3BpIy MpHjaBy, Y 3aBUCHOCTH O] ITO/IaTaKa U JOCTYITHOCTH
cepBepa, MojaBJbyjy ce paznuunte nmopyke. Ha cnunu 5.2 npukazaHe cy mopyke Koje KIHUjeHT
no0uje YKOJIMKO je 3a00paBHO Jla yHECe KOPHUCHUYKO HMME, OJHOCHO JIO3MHKY MPUIHKOM

MIpHjaBJbHBaKka HA CEPBED.
Vip SRB |Vip SRB ¥ ¥ ®©% .l B1+42:52PM VipSRB|VipSRBY ¢ © & ® % .l Bit2:52 PM

RESTful Client RESTful Client

ONE BRAIN bNE BRAIN

Username onebrain

Password

Password required!
Login

Cnuka 5.2 ITopyka o 3a60paBJb€HOM KOPUCHUYKOM UMEHY, OJTHOCHO JIO3UHIU

VY cnydajy a cy yHETH HEHCIIpaBHH KOPUCHUYKH TIOAAIM IPUIIMKOM TIPHjaBe Ha cepBep,

KOPHCHHK JI0OHja TOPYKY Ha CITHIH 5.3.
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RESTful Client

€ID

ONE BRAIN

onebrain

4 O a

Crnuxka 5.3 [lopyka 0 morpenHumM KOpUCHUYKUM MOAalMa IPUIIMKOM TpHjaBe

YKOJIMKO je cepBep HEeAOCTYaH, KOPUCHUK J1001ja MOPYKy MpHUKa3aHy Ha ciuuy 5.4.

RESTful Client

€D

ONE BRAIN

onebrain

THROWABLE : Failed to connect to /
192.168.1.6:8084

Cnuka 5.4 TTopyka 0 HEIOCTYITHOCTH CepBepa

Kana xnujeHT ocTBapu Be3y ca cepBepoM, Taja je nmpedavyeH Ha eKpaH KOju My TIpuKa3yje

JMjarHOCTHYKe HMH(OopManuje U npyxa MoryhHocT uHTepakuuje ca miargopmom. Ha cnuim
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5.5 mpukazan je rpaduuxku mHTepdejc nena 3a MpUKa3 AWjarHOCTUKE M MHTEPAKIU]Yy ca

wiatopMoM, a Ha CITHIH 5.6 JaT je mpHuKa3 A1jarHOCTHYKUX HHPOpMaIIja.
Vip Vip

RESTful Client

Alpha Board Information
Printing hardware message from platform: 0
[Running mode: 1
St 1 fin, 2 fus, other dummy): 1

1 ffn, 2 fus, other dummy): 3

il @884 2:52 PN

RESTful Client

Alpha Board Information
Printing hardware message from platform: 0
[Running mode: 1
SoC ID (0 scv, 1 ffn, 2 fus, other dummy): 1

JPU2|1:0
SoC ID (0 scv, 1 ffn, 2 fus, other dummy): 2

Perform Update Combiner settings

Cnuka 5.6 Ipukas qujarHocTHUKUX WH(pOpMAIMja Ha KIIMjEHTCKOj CTpaHH
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[Tputuckom Ha neBo ayrme, Perform Update, Bpiu ce kperpame 3aXTeBa 3a axypHpame
arumkanje Ha AA mnatrgopmu. [lo mpuTHCKY IyrMmera, KIWjeHT jao0uja 0OaBemITeHE Ol

cepBepa 0 YCIEUIHOCTH cllamba 3axteBa. [Ipumep Ha counm 5.7.
Vip © = il B+ 2:54 PM

RESTful Client

Alpha Board Information
IPUT | 1:0
IPU2|0:0
IPU2[1:0
ISoC ID (0 scy, 1 ffn, 2 fus, other dummy): 3

Perform Update Combiner settings

. O O

Cnuka 5.7 Ilpukas ncnrca o yCIenHOCTH IprjeMa 3aXTeBa 3a aXypUpameM

[Mputuckom Ha aecuo ayrme, Combiner Settings, KOPHCHHUK NpPUCTya MEHH]Y 3a
nozemasatse HDMI Combiner xapaBepcke kOMIOHEHTe. YKOJIMKO KOPUCHUK HPHUTUCHE JICBO
ayrme, Set layout change 3axteB 3a mpoOMEHOM pacnopes CliuKa ce majbe cepeepy. Y ciydajy
NpUTHCKa Ha JiecHO ayrme, Discard layout change, kopuchuk ce Bpaha Ha peTXOIHU €KpaH U
oJlycTaje ce 0J1 OMIIo KakBUX MpoMeHa. M3rien ekpaHa ca CBUM OMIIFjamMa Koje OH HyIU Kao U

IMOBpAaTHa IMOPYyKa O CEPBCPA HAKOH CJIakba 3aXTCBA AATH CYy Ha CJINIU 5.8.
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T= all @Bt 2:5

RESTful Client RESTful Client

Combiner Parameters Alpha Board Information
Resolution Printing hardware message from platform: 0
1080p 1080i 720p 1360x768 1024x768  Running mode: 1
SoC ID (0 scv, 1 ffn, 2 fus, other dummy): 1
AlScore1:1
Al5core 2: 0
DSP 1:1
DSP2:0
EVE1:1
EVEZ2:0
Split style gg 3 g
Fullscreen view Split screen view Uneven split screen PUTI0:5
IPUT|1:0
IPU2|0:0
IPU2|1:0
SoC ID (0 scv, 1 ffn, 2 fus, other dummy): 3
AlScore 1:9
AlScore 2: 0
DSP 1:90
DSP 2:1
EVE 1. 81
EVE2:1
EVE3:1
EVE4.0
IPU1]0:10
IPUT[1:2
IPU2]0:0
IPU2|1:0
SoC ID (0 scv, 1 ffn, 2 fus, other dummy): 2

Al5core 1.4
PNERLIEY  Combiner status:Event successfully registered
DSP 1:91

NSP 7 56

Set layout change Discard layout change Perform Update Combiner settings
< O O N @) O

Cnuka 5.8 Menu ca noacuiaBakbiMa U IMOpyKa HAKOH Cllakba 3aXTEBa

5.2 TecTupame peliema

Hakon moTrBphuBama (QYHKIIMOHATHOCT CepBEpa 3a jeAHOT KIHMjEeHTa, MOTPEOHO je
U3BPIINTH TeCT onrepehema Ha ucTuM. Y Te cBpxe uckopuirhena je JMeter [18] ammkanuja.
TecT mokpHBa 3axXTeBambe IMJarHOCTUYKUX MOJaTaka, HAU3MEHUYHY IIPOMEHY pe30Jylije ca
1080p wu fullscreen npukasa na 720p u split-view npuka3. TecTuparbe je BPIICHO Y JIOKAIHO]
MPEXKH.

CepBep je TecTHpaH CHUMYJAIMjOM TIPUCTYIa BHUIIECTPYKOT Opoja KOPHCHUKA.
CumynupaHo je N KOpUCHMKa, re N Moxe OuTH 5, ogHocHO 50 kopucHuka. Cumynupas je
nepuoJI 1nojase Kiujenara t, riae on u3Hocu 5 cekynau. [Tapamerap xoju je Takolhe MemaH jecte
Opoj W3BpIIaBama MEeT/bU. TECTHH ClydajeBU MOKPUBAjy | MmoHaBsbama, rae je to 10, 100,
onHocHO 1000 monaBsbama 3a 5 1 50 KOpHUCHHKA.

VY HactaBky he OuTH AaT mperjen yHopexHOT MPHCTyNa CBAKOI O]l HaBEJEHHUX Opoja
KopucHHUKa. Kao Mepa ycrnenrHocTH, mocmMarpajy ce BpeMeHa norpedHa cepBepy Ja 0AroBOpu
KJIMJEHTY OeJie’)KeHa y TOKY YMTABOT BpEMEHa KOMYHHUKaIM]je n3Melyy cepBepa W KJIHjeHTa, C
003upoMm fa je Ha TUM Tpaduima HajO60Jbe YOUbHBO onTepeheme cepBepa U MPaBOBPEMEHH

OATOBOP HA 3aXTCB.
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5.2.1 MNMpuctyn 5 KOpucHUKa

Kama nocmatpamo tectHu cinydaj N =5, 1 = 10 u t = 5, npumehyjemo na cepBep Hema
norerikoha y pykoBamy 3axTeBUMa. Bpemena oarosopa Ha 3axtese ynyhene HDMI Combiner
KOMITOHEHTH pacTy, ¢ 003MpOM Jia TOCTOje JIBa 3aXTeBa 3a IPOMEHOM CTama Ha jEIIHOj
KOMIIOHEHTH. Bapwujammje BpeMeHa OJroBopa Ha JWjarHOCTHYKE 3aXTEBE, KOjU TCHEPHIIY
HajBehy KomnmumHy moparaka cy penatuBHO Mane. Crnuka 5.9 mpukasyje pe3yaTare OBOT
TECTHOT CITy4aja.

M CombinerEvent1080p M CombinerEvent720p M DiagnosticsRequest
s0
45
40 ‘

35 ‘

30 ‘

Response times inms

15 |

10

L = [
5 — e
! -
N - —

Q
15:11:53 1%:11:53 15:11:54 1511:54 15:11:54 15%11:55 15:11:55 15:11:56 1511:56 15:11:57 15:11:57
Elapsed time (granularity: 1 ms)

Cnuka 5.9 Pesynratu TectHor ciydajan =5,i =10ut=5
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Kama mocmarpamo tectam ciayuaj N = 5, i = 100 u t = 5, npumehyje ce 1a Bpeme Koje je
noTpeOHO cepBepy Ja OATOBOPY HAa KOPUCHUYKH 3aXTEB MOUMILE 1a pacte. Bpemena oarosopa
3a JMjarHOCTHYKE 3aXTEBE MOJIAKO MOYHHE Ja pacTe, ¢ 003UPOM Ja Ce BUXOB OpOj MOHABIbAHA
nmoBehao M caMUM THUME C€ KOJIMYMHA TOJlaTaka KOjy je MOTpeOHO TeHepucaTtu moBehara.
Kammema Koja ce jaBibajy koa 3axTeBa ynyheaux HDMI Combiner kommonenTu cy cajga mama
y OJTHOCY Ha KallllbeHha KOja Ce jaBJbajy KO AujarHOCTHYKHX 3axTeBa. Cimka 5.10 nmpukasyje
pe3yaTare OBOT TECTHOT CIIy4aja.

W CombinerEvent1080p M CombinerEvent720p M DiagnosticsRequest
20
18

16

14

12 |

Regoonse times in ms

¢ II H[ ||a|| 1 ;Irll || H l\
A L A AL N, s
b L2 " ﬁlfl | k |III|7\|lF'
S g

1

0
15:14:24 151424 1%:14:25 15:14:25 151426 151426 15:14:27 15:14:27 151428 151428 15:14:29
Elapsed time (granularity: 1 ms)

Cnuka 5.10 Pesynratu Tector ciydajan =5,1=100ut =5

[Tocmatpanu TecTHu ciy4aj N = 5, 1 = 1000 u t = 5, moka3yje MOHOBHU pacT BpeMeHa
OJIrOBOpa CepBepa Ha KOPHCHHYKE 3aXTeBe. 3a pa3liMKy O] IMPETXOAHO Cilydaja, BpeMeHa
notpebHa 3a oxroop HDMI Combiner kommonente cy Beha o7 BpemMeHa MmOTpeOHHMX 3a
JIMjarHOCTHYKE OAroBope, MehyTum pasznuka caga Huje ApactuuHa. Crnuka 5.11 mpukasyje

pe3yiaTaTe OBOT TECTHOT cnyqaja.
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M CombinerEvent1080p M CombinerEvent720p M DiagnosticsRequest
10

Resgponse times inms

0
15:15:45 15:15:47 15:15:49 15:15:530 131552 15:1%:54 1515156 131558 15:16:00 15:16:02 1516:03
Elapsed time (granularity: 1 ms)

Cnuka 5.11 Pesynratu TectHor ciydajan =5,1=1000ut=5

5.2.2 MNMpwuctyn 50 KOpUCHUKA

Kana mocmarpamo tecthu cinyuaj n=50,1=10ut =5, cepBep u najbe ycnemHo oopalyje
KOPUCHHUYKE 3axTeBe. /[MjarHOCTUYKM 3aXTEBU cajia MpaBe 3HAYAjHU]y Pa3JIUKy Y BPEMEHY
NOTPEOHOM 3a OJrOBOp Ha 3axXTE€B y ONHOCHY Ha oHe Koju cy ymyhemn HDMI Combiner
KOMITOHEHTH, IIITO j€ ¥ OYEKHUBaHO, 300T Behe KonmmunHe TeHeprucanux mnojataka. Crnuka 5.12

IpUKa3yje pe3yiaTaTe OBOI TECTHOT ClIy4aja.
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M CombinerEvent1080p M CombinerEvent720p M DiagnosticsRequest
10

Resgponse times inms

0
15:18:34 15:18:34 15:18:35 15:18:35 1318:36 15:18:36 15:18:37 1318:37 15:18:38 15:18:38 15:18:39
Elapsed time (granularity: 1 ms)

Cnuka 5.12 Pesynratu Tectror ciydajan =50, i =10ut=5

IMocmatpanu TectHu caydaj n = 50, 1 = 100 u t = 5, mokasyjy mopact y BpeMeHHMa
oarosopa Ha 3axteB HDMI Combiner kommoneHTd, Mel)yTum, OIroBOpu Ha JAMjarHOCTUYKE
3axTeBe W Jjajbe 3aXTeBajy BUIle BpemeHa. Cnuka 5.13 mpukasyje pe3yarare OBOT TECTHOT

ciry4aja.
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@ CombinerEvent1080p M CombinerEvent720p M DiagnosticsRequest
200

180

160

140

120

Response times inms

60

40

20

0
15:18:11 15:18:12 15:18:13 15:18:15 15:18:16 15:18:17 15:18:18 15:18:20 15:18:21 15:18:22 15:18:23
Elapsed time (granularity: 1 ms)

Cnuka 5.13 Pesynratu tectHor ciydajan =50,i =100ut=5

IMocmarpanu TectHu ciaydaj n = 50, i = 1000 u t = 5, mpukasyje ga BETUKH OpOj
NIOHABJbamha CEPBEPY MpENCTaBba NMPOOJIEeM MPUIMKOM TeHEpHCama OATOBOpa Ha 3aXTEBe
KOPHCHHKA U TTOCIIE H3BECHOT TIOYHIHE J1a TEHEPHIIIE OATOBOPE KOjHMa Ce KIIM]eHTY CaoIIITaBa
Jla BUXOBH 3axTeBH HHUCY oOpahenu. Ha rpaduky ce To Hajoosbe youaBa y BETUKOM Hany
BpeMeHa Koja cy morpebHa 3a oxarosop. Cnmka 5.14 mpukasyje pes3ynraTe OBOI' TECTHOT

ciry4aja.
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W CombinerEvent1080p M CombinerEvent720p M DiagnosticsRequest
200

180
160
140 ]

120

Regponse times inms

|
|I' | | W | |
60 i

et

||I | | |
P [ AN [ ||h¥, i
40 ] f'ﬂ'n |'II II| III |‘I @IP I:f|'+l ,F | I| ll |+‘-‘"'| 'll ||y:||ll‘"'. Ill| l'- 'II I'l
|'hl 1 L?" | ||1; I II| lI| fll llr' I| \ﬁl lt"lll II'|I |J|| ||| || Ihlﬁl| I|'II Iil
20 ||T\.I 3‘: ’ | lnlll', .'II I ‘1]' |I ‘I". hl‘ﬂL yﬁ || ll ]l'll.(l! :
| LN 1T E 1 |3 IR

{‘fJ.,.“ \J NI T

0
15:19:44 15:19:46 15:19:49 151952 15:19:54 15:19:57 15:20:00 15:20:03 15:20:05 15:20:08 15:20:11
Elapsed time (granulanty: 1 ms)

Cnuka 5.14 Pesynratu TectHor cirydajan = 50,1 =1000ut =5

5.3 3axksbyuyak TecTupama

Ha ocHOBY u3BeIeHHX TECTOBA, MOXKE CE 3aKJbYUHTH Jla CEPBEP MpYyKa 3a0BOJbaBajyhe
nepdopmance 3a Manu Opoj kopucHuka. Kama 6u ce mocmarpao ciiydaj ynorpede OoBaKkBOT
cepBepa y jJeaIHOM ayToMoOwily, rae OW cepBepy MPUCTYHAIM camMO MYyTHUIA ayTOMOOuIa,
nepdopmance 6u Oune cacBuUM 3a/10BOJbaBajyhe.

[ToBehameM kako Opoja KOPUCHMKA, TaKo U Opoja NMOHABJbaA 3axXTeBa, J0JIA3U 10
noBehama Kammbema. [lopen Tora, kako cepBep Taja HHUje y MOTYhHOCTH Ja W3BPIIA CBE
noTpeOHe 3aXTeBe, OH MPECTaje ca PaJoM U MOCTaje HEOCTYIIaH KIIHjeHTHUMA.

VYKOJIUKO yIOpeanMO pe3yliTaTe OBOT TECTHpama U pe3yaTare TeCTUpama cepBepa Koju
ce Takohe ocnama Ha REST API [19], npumehyjemo na octBapenu pesynaratiu RESTful cepsepa
3acHoBaHOT Ha ARA API He oxcrtymnajy 3HauajHO on pesynrata REST cepBepa u3 momenyror
HUCTpaXMBama. Tako M cepBep y MOMEHYTOM pajy HCIOJbaBa Beha Kallmbema MPHIMKOM
reHeprcama Behe KoJIMYMHe MojaTaka, Kao IITO jé TO OBJE ClIy4aj, MPUIMKOM T'eHepHucama
JIMjarHOCTUYKUX rojaTaka. Melytum, ob6a cepBepa nojjeiHako 100po pyKyjy 3aXTeBUMa KOjH

3aXTEeBajy pa3MeHy Majle KOJUYHMHE M0/IaTKa.
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Nako pesynratu 1o0MjeHN MepemEeM MoKa3yjy Jaa nepdopMaHce cepBepa 3aCHOBAHOT Ha
AA REST APl me oncrymajy 3HauajHO Yy OJIHOCY Ha Jpyre HMILUIEMEHTAIHMjE cepBepa
umIuieMenTupanux kopuinhemem REST API, mpumehyje ce na cepBep UMITIEMEHTHPAH Y OBOM
pazy JoIInje pyKyje BEIMKUM OpojeM KOPUCHHKA, Kao U BEJIMKUM OpojeM 3axTeBa. MehyTum,
OBaKBe nepdopMance MOTY ce MPHUIHCATH OTPaHHYCHUMA XapIBEpCKe TIaThopMe Ha K0joj ce

U3BpILIABA [IOMEHYTH CEPBED.
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6. 3aksbyuak

Y oBoM pady MpHKazaHa je peanusalija cepBepcke aruinkanuje 3acHoBaHe Ha ARA
RESTful APl mpyxenor AA craHmapJoM ¥ KIHMjEHTCKE allTMKaluje Takohe 3acHOBaHE Ha
RESTful API. OBum moBe3uBame ayToMOOWIICKE IIaThopMe ca CIOJbHHUM CBETOM IOCTaje
ujieja Koja ce Moxke peanuszoBatu. Ha oBaj HauuH, cTaHAapAoM ypeheHo nujarHocTH(HUKOBAKE
Pa3MMUUTHX KBapoBa WIIM YBUJ y CTamke ayroMoOWJa, ca jelHEe CTpaHe, M YKJbYUUBambe
ayromoOuia ca BehMX yJAaJbeHOCTH, IOJEIIaBake KIMMaTH3allljeé M  PYKOBambe
MYJITHMEAMjaTHAM CaJpiKajeM ca Jpyre CTpaHe Ce MOTY BPIIUTH W IyTeM KOPHCHUYKHX
ypebaja.

Kako je AA mnardpopma u Jajme y pas3Bojy, MOCTOj€ HECABPLIEHOCTH Yy TPEHYTHO]
umiuieMentanuju. Pykosame GET mMeTonoM Ha cepBepcKoj CTpPaHU j€ M3a3UBAJIO MPECTaHAK
byuknnonaaHocTH cepBepa. OBa metoa 1o A4 cranmapay odekyje teno (body) 3axTeBa, Hako
je no HaunHy pyHkunonucamwa RESTful API body 3axtera 3anpaBo nz6opuu. [Topexn Tora, PUT
u POST merone Onokupajy cepBep u 30or some APl pmoxymenranuje Huje 6miio moryhe
pewuTH oBaj mpobieM Ha oarosapajyhu Hauus. [Ipobiem koju je mocrojao ca GET meronom,
paspernieH je ManmuM m3MmeHama y ombnmorern. PUT u POST Metone ce Mory peann3oBaTH
npeko GET merozme. OBa pemniema cy IpuXBaT/bUBa 32 CBpXe JEMOHCTpAIH]E, ald Y PEaTHUM
yCJIOBMMa, OHAa MOTY M3a3BaTH mpobieme, koju he 6utu npesasulenu y cnenehum Bep3ujama
UMILIEMEHTAIje CTaHap/a.

Peanuzanmja cepBepcke amukaruje mpyxa npuctyn AA mnathopMu W OJNaKIaBa
MPUCTYI PA3IMYUTUM HH(pOpMaljaMa ca maTdopme. AMIUKalKja je 3apxKaia reHepUYHOCT,
YHUMe je U3MeHa OMJIo Kojer o1 MoJyJia BpJIo jeIHOCTaBHA.

Ha cepBepckoj crpanu cy moryha mMHoroopojHa moOosblama. Hajmpe, morpeOHo je

moOOJbIIATH METOJ] ayTeHTHU(UKAIMje KOPHUCHHUKA KOJU TpuUcTyna MmiaaThopmu. 3aTum,
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noTpeOHo je moapxkaru pax POST wmerome, jep TO TPEHYTHHM H3JakbeM KopuIheHe
oubmuoreke Huje Ouno moryhe. Takohe, 30or O6e30emHOCTH pana cepBepa U CMambEmba
BEpoBaTHONE MHETOBOI OTKa3WBama y paay, MnoTpedHo je mnpumenutu oapehenn load
debouncing anropuram, Koju Ou pas3penno MPoodIeM MOTECHIMjaTHOT BUIECTPYKOT TPUCTYIA
KJIjeHaTa cepBepy.

Knujenrtcka cTpaHa ce Moke TMOOOJBIIATH MamUM H3MEHamMa Yy KOPUCHHYKOM

uHTepdejCy.
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