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1.¥YBoA

Ycnen Harnor pasBoja ayTOMOOWIICKE HWHAYCTpUje, jaBjba ce€ MOTpeda 3a HOBUM
(YHKIIMOHATHOCTUMA TMOJpP’KAaHUM CcO(TBEPOM Kao IITO Cy CHCTEMU 3a Iomoh Bo3auy,
uHpOpManrje U MyATHMEIN]y Y BO3WIY Kao H alTuKaIije Koje BpIIe aKypUpame cUcTeMa y
Bo3wiy. [locenoBame pa3NMMUMTHX aIUTMKalWja y BO3MIY JOBOAM 10 MpoOieMa BEe3aHUX 3a
bIXOBO HM3BPIIABAKE M KOHTPOJIHMCAHE XKHUBOTHOT IUKIIyCAa THX alUIMKanuja. YIpaBJbambe
KUBOTHUM LUKJIYCOM allIMKaluja u JeuHUCAkE YClIoBa y KOjUMa Ce€ OHE M3BpILIaBajy je
BeOMa 3axTeBaH 3agarak. OHO IITO OBaj W3a30B YMHHM BehuM jecTe HemocTtaTak TPEHYTHO
noHyheHux pemewma y WHAYyCTpUju. Paszmor Tome jecte HM3HEHagHa MOTpeda 3a HOBUM
(G yHKIIMOHATHOCTUMA U 3HAKbUMa y 0BOj o0nacTu. 3a caja Haj0oJbe peliemhe TOHyheHo je oA
ctpane (eng. AUTomotive Open System Architecture - AUTOSAR) opranuzanyje, Koja pajau

Ha CTaHJapu3aIuju wiatgopme 3a pa3Boj copTrepa 3a ayTOMOOWICKY UHIYCTPH]Y.

3amarak OBOT pajia je Ja Ce peaausyje pyKoBaiall >KMBOTHUM IMKJIYCOM arIuKaiuja y
BO3UJTY MPUIMKOM aXXypHpama UCTUX Y OKBHPY KOMIUIEKCHH]ET cHCTeMa KOjH Ce 3aCHHMBA Ha
(eng. Over-the-air Updates - OTA) xkoMyHUKaIMj1, IO yIJIeay Ha MOIyJe KOje je MPOoImHrcao

Bojziehu crannapa ayromobuiicke uaayctpuje (eng. AUTOSAR Adaptive - AA) Platform [1].

VY npyrom moriamJby je AaT IpETrJea TEOPHjCKIUX OCHOBA KOj€ CYy MOCIYKHIIE Ka0 TeMEJb

3a peaju3alujy peremna.

VY T1pehem mnornaBiby je MNpeACTaB/bEH KOHIIENT pellemha CBUX MOJyla KOjU Cy

peann30BaHu 3a MoTpede periema Kao U 00jallkbehe KOMIIOHEHTH Koje ¢y KopHultheHe.
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YeTBpTO TOTJIABIBE CANIPIKU OMHC MPOTPAMCKUX MOJYJIA, JOK IMETO IMOTIABIbE CaIPKH
eBayalyjy peayiM30BaHOT pellieHa, Kao U BepUPUKAILM]y CHCTEMa y KOJU jé MHTETPHCAHO

peuiee.

3aBpUIHO MOTJIaBJbE CaAPKK KpPaTaK OMUC IIITa j€ peaTru30BaHo y paay U KOju Cy IpaBLH

JlaJbeT pa3Boja.



Teopujcke ocHOBE

2. Teopujcke OoCHOBe

VY 0BOM NOIJIaBJbY Cy ONHKCAHE TEOPHjCKE OCHOBE Ha KOjHMa je paj 3acHoBaH. Bonehu
craumapa y ayromobwmickoj wuHayctpuju AUTOSAR Hymu moapmky 3a  HOBE
(GYHKIMOHATHOCTH KOj€ je HaMeTHYJa ayTOMOOWICKAa WHAYCTpPHja y BUAY CTaHIApIU30BaHE
co(TBEepCKe apXUTEKType Koja oMoryhaBa pa3Boj pa3IMuMTHX CHCTeMa U aruinkanuja. [lopen
JieTaJbHE aHAJIM3€ OBOT CTaHJAap[a, Y HACTaBKY CIEAM OMHMC HAajOMTHHjUX KOMIIOHEHTH AA
CTaH/ap/a Kao  Iperiie]] XapIBepcKe miaThopme Koja je kopuirheHa 3a peannsanujy penema

pana.

2.1 AUTOSAR y ayToM06M1CKOj] MHAYCTPUjN

AUTOSAR [2] je rmobamHO TapTHEPCTBO 3aMHTEPECOBAHMX CTpaHa 3a pPa3Boj
ayroMmoOuicke uHycTpuje ocHoBaHo 2003. rogune. M3 Tor mapTHepcTBa ce U3pOANO CTaHAapA
KOjU je MOoCTao jedaH oJ Bojaehux y ayTOMOOMJICKO] MHAYCTPHjH 3a pa3Boj COPTBEPCKUX
Monayna, nepunucame crpera u Metogoioruje. AUTOSAR je Hajnpe 06jaBibeH Kao cTaHAapa
AUTOSAR Classic Platform 3a HaMeHCKe eJIeKTPOHCKE KOHTpoJHe jeaunuile (eng. Electronic
Control Unit - ECU) y peanHoMm BpeMeHy 3acHOBaHOM Ha OSEK omepaTMBHOM CHCTEMY, a
noToM Kao cranfapa AA Platform paay HOBOHacTaje MoTpede 3a TMHAMUYIKOM CO(PTBEPCKOM
apxutekrypoMm y Bo3wily. Ha Cnumm 2.1 npuxazana je AUTOSAR Classic Platform [3]
apXHUTEKTypa KOja ce paclio3Haje Ha HajBUIIIEM HUBOY ancTpakmuje usmehy tpu codrBepcka
cjoja Koja ce mokpehy Ha MUKPOKOHTPOJIEPY: aIllIMKallhja, U3BPITHO OKPYXKEHE U OCHOBHHU

codtaep.
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AUTOSAR Classic Platform
Application Actuator Sensor Application
Software Software Application Layer Software Software
Component Component Component Component

Runtime Environment

Memory Memory Commupication
Services Services Services
fle}
Hardware
Abstraction
Onboard Memory Communication Complex
Device Hardware Hardware Drivers
Abstraction Abstraction Abstraction
Microcontroller Memary Communication 11O
Drivers Drivers Drivers Drivers

Microcontroller

Cnuka 2.1 AUTOSAR Classic Platform apxumexmypa

AUTOSAR Classic Platform omoryhaBa xomyHukanujy ynyrap ECU kao u usmehy
Bumie ECU nomohy amncTpakiMOHOTI cKyna M3BPLIHMX OKpyXKema. Takohe, omoryhen je
1aT()OPMCKO HE3aBHCAH pa3BOj M KOpHIINEHE arIMKaTHBHOT codTBepa 0e3 MO3HaBama
HIDKUX cJojeBa. JeaHa oJ TPEAHOCTH OBOT CTaHAapAa jeé MOTYhHOCT WHTEerpammje ca
cUcTeMHUMa Koju HHUCY HarnpaBibeHU 1o y3opy Ha AUTOSAR crannapa. [Iparehu Tpenaose y
ayTOMOOMJICKO] HHAYCTPHJU Kao IITO Cy AayTOHOMHAa BOXHa, CEPBUCHO-OpjeHTHCAHA
KOMYHHUKallMja Koja je HeolXo/Ha Ja Ou ce peanu3oBalia Be3a BO3MJIA Ca OKPYKEHEM Kao U
MHTETpalja HOBUX aruMkanuja y nocrojehy apxutextypy, AUTOSAR je mpommpen AA

Platform crannapaom.
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2.2 AUTOSAR Adaptive Platform

AA Platform nipencraBiba pajHu OKBHP cpelnmer cioja coprepa (eng. Middleware -
MW) koju omoryhaBa pax ca cucteMruMma 3a npukas uHpopMaiyja 1 MyITUMEANje Y BO3UILY,
KOMYHHKAIIjOM BO3MWJIa Ca OKPYXXEHEM U ayTOHOMHOM BOXKHOM y OKBHUPY HCTOI pajJHOT
okBupa. KibyuHa mpemHocT oBor cranaapia je moryhHoct na ce passujajy ECU amnukaruje
HE3aBUCHO jeAHa O] Jpyre y AUCTpUOyUpaHuM pagHuMm rpynama. OO0jeKTHO-OpjeHTHCaH
NOPUCTYN CTaHJapJa NpeAcTaB/ba OCHOBY 3a MHTCH3MBHE pAauyHAPCKE 3aJaTKe KOjH paje ca
BEJIMKOM KOJMYMHOM IOJjaTaka Kao IITO Cy AJIFOPUTMU 32 AyTOHOMHY BOXKHY.

3a paznuky o1 AUTOSAR Classic Platform crannapaa koj kora cy uaauBuayaine ECU
y BO3WJIY CTaTHYKHA MHTETPHUCAHE y CUCTEM M IMOYETHE KOH(DUTypaluje ce He MOTY KacHH]je
mematu, AA Platform nipyxa KJby4HyY NMPEIHOCT Y MOTJIEY MHTETPAIH]je alUTHKAIHja Y CUCTEM
3a BpeMe u3BplIaBama. AA amuvkanuje, 3axBajbyjyhu auHamuuHoj nipupoau AA Platform
apXUTEKType, MOTY Jla ce pa3BUjajy, TECTUPA]y, TUCTpUOYyUpajy WU aXypupajy y TOKY
BpeMEHA W3BpIIaBama. 3a TOAPIIKY KOMIUIGKCHHM alUIMKalnWjamMa, y3 HCTOBPEMEHO
omoryhaBame MakcumaiiHe (pIeKCHOMITHOCTH y TPOLIeCUpahy AUCTPHOYIIN]je U U3padyyHaBabhy
pacrnioziene pecypca, AA Platform npatu cepBUCHO-OPjEHTUCAHY apXUTEKTYpy (eng. Service-
Oriented Architecture - SOA). SOA ce 3acHUBa Ha KOHIIETITY Jla C€ CUCTEM CacTOjU OJ CKyIia
cepBuca, Y KOjUMa ce MOXe KOPUCTUTH APYrH CEPBUC U AIUIMKALMja KOja KOPUCTHU JeTHY WU
BUIIIE CEPBUCA Y 3aBUCHOCTU O] IbeHUX MOoTpeda Kao MTO je mpeacTaBbeHo Ha Cruru 2.2.
SOA omoryhaBa pearoBame Ha IpOMEHE Y TOKY U3BpLIaBamba OTKPUBAKHEM (DYHKIIMOHAIHOCTH

Koje cy yrpalhene y cepsuce [4].

ECU I ECUII ECUn
Application 1 Application 2 Application 3 Application n
ServiceFind ()
L Communication Communication
Communication Managment Management Management
Middleware Middleware Middleware
|

Ethernet

Cruka 2.2 CepsucHo-opujenmucana apxumexmypa

[TpeHocrBOCT OBUX arjIMKalMja je modosbiiaHa KOpUIINEeHeM -IIPEHOCUBOT TPOrpPaMCcKOr
OKpyKema orepatuBHOr cuctema (eng. Portable Operating System Interface - POSIX)

“PSE51” koju je MOCTaBJhEH Kao je/laH oJf 3aXTeBa cranaapaa. AA Platform dvja apXutekTypa

5
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je mpukazana Ha Ciuim 2.3 npyska nporpamcky crpery (eng. AUTOSAR Runtime for Adaptive
Applications - ARA) koja onakmiaBa pazMeHy HHQpOpMaIHja ca JOKATHUM U yIaJbeHUM
aruMKaInyjama u ceppucuma. ARA ce cacToju oJ1 aluTMKAIMOHUX CIIpera Koje Cy MpyKeHe o1
cTpadHe (GYHKIMOHATHUX CKYINOBa KOjU TpHUIanajy OCHOBH Wiau cepBucuMa AA Platform
cranjapnaa. Jeman oj 1uibeBa mporpamcke crpere ARA je mpyxkame (DYHKIIMOHATHOCTH
noTpeOHUX 3a HMHTErpanujy miatdopme y mocrojehe eneKkTpo-eleKTpOHCKE apXUTEKType

3acHoBaHe Ha Etepuery[5].

Legend

SERVICE
Non-PF Service

SERVICE
Platfrom Service
Cs

API
Platform
Foundation FCs

User Applications

Adaptive Adaptive Adaptive Adaptive b e
Application Application Application Application Non-PF Service Non-PF Service
AUTOSAR Runtime for Adaptive Applications (ARA)
ara::com ara::rest ara::tsync araz:sm service ara::diag service
Communication Mgnt. RESTful Time Synchrenization State Diagnostics
0 Management
g g T&,‘; ol ara::per ara::phm
3 =2 e Persistency Platform Health Mgnt.
ara::s2s service ara::nm service
ara:-core ) : Signal to Service Network
22 ara:lexec ara:llam arallog .
Core Types Execution Mgnt Identity AccessMgnt.  Logging & Tracing Macpid Menagenet
POSIX PSE51 / C++ STL ara::crypto ara::ucm service
Operating System Cryptegraphy Update and Configuration Management

Cnuka 2.3 AUTOSAR Adaptive Platform apxumexmypa

2.2.1 Communication Management

Jeman oj 3HauajHUjUX (QYHKIMOHAIHUX CKYIMoOBa mporpamcke cmpere ARA je momyn
Communication Management. OBaj MOZIyI je OJITOBOPAH 32 CBE aCleKTe KOMyHHUKaIuje usmelhy
aluTMKaIyja y JUCTPUOYHPAHOM OKpYKEHmY Yy peamHoMm BpemeHy [6]. OH o00e30ehyje
MexaHu3aMm objaBe/mpeTiuiaTe npukaszaH Ha Crnunu 2.4 3a KOMYHUKAIM]y YHyTap U u3Mehy
ECU. KoMmyHuKalnoHe myTame ce MoIellaBajy 3a BpeMe U3Bplieka. BaxkHa KOMIIOHEHTa TOT
MexaHnu3ma je CepBHCHHM perucTap KOju MIpelcTaB/ba MOCpeNHHMKa u3Mel)y amnmukanuja u
cepBuca. CBaka aruiMkalidja Koja TMpyka yciyre peructpyje ux y CepBUCHOM pPETUCTDY.
[Mporiec ymura o moctymHuUM cepBucuMma CepBHCHOM Permcrpy mpencraBiba OTKPHBAHE
cepBuca. CepBUC Ipe/ICTaBba KOMOUHAIIH]Y:

* Jlorahaja,

* Metoa,

e [Tospa.
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3axBasbyjyhu mportokony (eng. Scalable service-Oriented MiddlewarE over IP -

SOME/IP), Communication Management 06aBjba OTKPUBAHE U PETHCTPAIIN]y CEPBHCA.

Service-ariented communication

Application Service Application
1 Registry 2
|
register | I

find

F 3

call

Cauka 2.4 Cepgucho-opujenmucana KOMyHUKayuja

2.2.2 Diagnostic Management

Monyn Diagnostic Management omoryhasa Tectepy Aa 100Hje 11jarHOCTUYKE MOAATKE
on Bo3wna [7]. OBaj (QpyHKUMOHAJIHM CKyN BpIIM JIBA OCHOBHA €JIEMEHTa JAMjarHOCTHKE:
yIpaBJbalkbe MEMOPH]JOM Joraljaja v TUjarHOCTHYKE yclyre. YIpaBibamke MEMOPH]OM Jlorahaja
je MOyl y KOMe ce uyBajy MOAALU O JHjarHOCTUYKHUM JorahajuMa Koju cy ce AeCUIH, A0K
JIMjarHOCTUYKE yCIyre MpeicTaBibajy MOJYJ 3a YCIY)KHBambe JAUJarHOCTHUKUX 3aXTeBa KOJU

A0J1a3€ o CKCTCPHOT TECTCPA.

2.2.3 Execution Management

AUTOSAR Classic Platform nocenyje OS pacniopehuBau [8] 3a KOHTpOy U3BpIIIaBamka
aruikainuja. OBaj MOJIyJ BpUIM yIIpaBJbamke HAJ allJIMKAllMjOM Ha OCHOBY 3ajlaTaka Ha Koje je
nojesbeHa. JlogesbeHu MPUOPUTETH 3a/laTaka Cy CTaTHUYKM M HE MOTY C€ MEHATH 3a BpeMe
u3BpiiaBama. Hacympor oBome, AA Platform nynu QyHKUMOHaNHM cKyn (eng. Execution
Management - EM) [9] koju MoOKe 3alo4eTd W 3ayCTaBUTH W3BPILEHE Ka0 M NMPOMEHUTHU
NPUOPUTET aruiMkanuje y Oumno koje Bpeme. EM KOHTposMile H3BpIIAaBalke€ CHCTEMA,
UHHUIMjaTU3alKjy iatgopMe Kao M MOKpeTame M UCKIbyYHBame aruidkanuja. JluHaMuuku
pacmiopehyje mporece 3ajeTHO ca OMEpaTUBHUM CHCTEMOM ca KOjuM je y crpe3u. Hakon
MOKpeTama Iuiatopme, onepaTuBHU cucteMm he ce mpBu uHunMjanu3oBatu (Cnuka 2.6) a

notom ce EM mokpehe kao jemaH o HETOBUX IOYETHHX Mpolleca Koju oHaa mokpehe
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dbyHKIMOHATHE CcKymoBe, IutatrgopMcke U AA amnmukanuje. Pemocnen mokperama
iathopMcKux U AA arumkanyja ce oapelyje Ha OCHOBY KOH(pUTYypallMOHHUX TaTOTEKa!

* Machine Manifest — npencrtaBjba KOH(PHUTypallMOHY JaTOTEKy KOja CaapKu CBe
UMILIEMEHTAIN]CKO-KOHPHUTyparnoHe nH(popMaIrje Be3aHe caMo 32 OCHOBHY MaIlIHHY.

* Application Manifest — cieunduiupa nadopmaimje o crambuma miaTGopme y Kojuma

je cBaka oJ1 arTMKaIija akTHBHA.

Operating System booting

|

Operating System starts EM

|

EM reads the processed manifests and
determines the application startup order

v

Processes of Application
Executables are instantiaded
based on the startup order

Cauxa 2.5 Cexeenya nokpemaroa Adaptive Platform

KuBoTHu nuknyc amnukanuje je noa kourpoirom EM (Cnuka 2.7), a motpeOHa je u
onrosapajyha koH¢urypanyja NpUIMKOM HHTErpaluje cucreMa WiIM y TOKY H3BpIIaBama
armkanuje. EM riena Ha ¢gyHKIMOHATHE CKYITOBE HAa MCTH HAYWMH Ka0 M Ha aruIMKaIvje jep
ux nokpehe Ha uctu HauuH. [Toxpehe u3BpIaBame nporeca y GyHKIMOHATIHUM CKYITOBUMA,

AA cepBrucuMa U AA amukanujama.
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Develop SW Package
Software
Adaptive . Executable
Develop Application
Platform and Machine o
Configure ™ Manifest [~ Integrate il Al‘agﬁ?égn
Machine Software
Machine
Process < Installed
< | executable '\
v v vy oy
Other Execution Deployment,
Functional 0S5 [ Management «—— Processed 4«| installation
Clusters manifests

Cnuxa 2.6 Adaptive Platform npoyec paoa 3ajeono ca EM

Onnyke o u3BpiaBamwy He foHOocH EM. dynkunonannu ckyn State Management (Cnuka
2.8) uma ynory KoHTpoJiepa Koju KomaHayje EM u Ha Taj HAaUMH KOHTPOJIMIIE MOHAIAKE
cucTema Tako 1Tto oapehyje paznuuuta crama. [I[pomena cramwa Moke OUTH 3aTpakeHa OJ1:

* Platform Health Management — 3a OKpeTame OMOpaBKa O] TPELIKE,

* Diagnostics — 3a npebalyBambe CUCTEMa Y TUjarHOCTUYKA CTamba,

* Update and Configuration Management — 3a npeOanuBame CHUCTEMa y CTama Koja
omoryhaBajy axxypupama codpTBepa uiu KoHpurypamuje,

* Network Management — 3a KOOpJIMHUCAE CTakha MPEKE,

* AyTopu3oBaHe aruivKaluje.

State Management naje OTIyHY KOHTPOJY HaJ CETOM aruIMKallydja Koje Tpeba ma ce

M3BPIIIE U OCUTYpaBa Jia c€ MPOIECH U3BPIIIaBajy caMo KaJ je TO MOTPEeOHO.
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UCM, Diagnostics, PHM etc.

State Management

SetState SetState

Execution Management

State State State
] E'::> - E'::> .

State State
transition transition
lde —Starting > Running Y>Terminating» Terminated
F 3

Process
State

(

. Create \ 5/l Initializing /*  Running > Terminating—
. Process

— Application
Process

Cnuka 2.7 Ilpomena cmarwa na 3axmee mooyna State Management

2.2.4 Update and Configuration Management

Jenna o MHOroOpojHuX Beh MOMEHYTHX (YHKIIMOHATHOCTH KOje Cy TpaKeHe Ha
ayTOMOOMWJICKOM TPKHUIITY jecTe MOTYhHOCT axypupama rnocrojeher coprepa y ayromoouy
- OTA. [lopen axxypupama nocrojeher, npysxa ce MOryhHOCT U UHCTaJIMpama HOBOT coTBepa
Ha 3axTeB Bo3aua. [lonpmky 3a OTA ¢yHkunonamHocT npyxa AA Platform crangapa y BUILY
dbyukunonanHor ckymna (eng. Update and Configuration Management - UCM) [10]. UCM
npyXka CepBHCE 3a aXypHupame copTBepa U HEroBy KOHPUTYypauujy Ha AA miatdopMu.
OnaroBopaH je 3a axxypupama AA amukaiuja u npomena AA miardopme. [lopen axypupama
u uHcrananyje, UCM mnocenyje undopmaiujy o Bep3uju copTtBepa Ha AA muathopmi,
IpoBepaBa Jia J1 MMa JOBOJHHO MEMOpHjEe 3a aXXKypUpame, BPILIM BaTUAALU]y aXypHupama U
npyka MoryhHocT Bpahama Ha TPETXOJHY BEp3H]y YKOJIUKO j€ axypHupame codTBepa
HEYCTIENIHO. AXypupame HHUImpa KopucHUK, 1ok UCM nMa 0aroBOpPHOCT J1a pachakyje u

WHCTAIMpa 100aBJbeHH COPTBEPCKH MAKET.

10
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2.3 Xappasepcka nnatdopmMma 3a pa3sBoj ayTtoMmobunckor
cocdTBEpa

VYcoB 1a 61 ce peaan30Ballo pelleHhEe OBOT Pajia je 1a ce UMIIEMEeHTalllja U MHTerpalyja
peliema Bplie y omnepaTUBHOr cucteMy Linux. Pasznmor tora jecre mpupoma AA Platform
CTaH/Iap/a Koja yCIOBJhaBa MMOCTOjamkhe ONIEPATUBHOT CHCTEMa Koju je kKomnarubumnan ca POSIX
“PSES51” cranmapaom. Ycien Tora 11eo AA CTEK je UHTErprucaH y OKBUPY OBOT OTIEPATUBHOT
cuctemMa 3a moTpede oBoOr pemiema. 300r mnorpedbe 3a HOBUM (DYHKIIMOHATHOCTHMA
ayTOMOOMJICKE HHIYCTpHje KOje HM3UCKY]y BEIHKY IpOLECOpKYy Moh, mMohHe xapaBepcke
mwiargopMe ca BUIIE HWHTETPUCAHUX KOJa Cy TJIaBHHM MPEAYCIOB 3a pealiu3allijy OBUX
(GyHKIMOHATHOCTH. Y OKBHPY pa3Boja OBOT pemiema kopunrhena je Intrinsyc S§20AM V2 ADP

[11] pa3BojHa miatpopma.

2.3.1 Intrinsyc S820AM V2 ADP

OBga pa3BojHa mIaTGopma pacrosiaxke BeIMKUM OpojeM IUTMTaIHUX M aHAJIOTHUX yllasa
u uznasa. Intrinsyc S8204AM V2 ADP (Cnuka 2.8) ce 3acuuBa Ha Qualcomm Snapdragon S820A4
UHTErprucaHoM Koxy. CTpyKTypy 4WIa 4mHe: HeHTpasHu npouecop Kryo CPU, rpaduyuku
npouecop Adreno GPU w niporiecop 3a IurutanHy oopany curnana Hexagon DSP. Ilpyxa

noapuky 3a Linux, Android n QNX onepaTuBHe CUCTEME.

Cnuka 2.8 Intrinsyc S8204AM V2 ADP pa3zeéojra nioua

11
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[Tocenyje yeTupu BuaEO M31a3a, Takohe Moryhe je moBe3aTn ocaM KaMepa HCTOBPEMEHO.
3a motpebe OBOT pellema KOPUITNEHO je IIeCT KaMmepa Koje Cy CIYXKWIe Kao CEH30pH 3a
anropuT™e 3a momoh Bo3auy u Tpu HDMI u3na3a 3a nMpuKa3 THX ajJropurama Ha eKpaHHMA.

brox —aujarpam pusnuke apxurekType npukasas je Ha Courm 2.9.

Qualcomm Snapdragon S820A SoC . HDMI
QUTPUT
Kryo Adreno
6 CPU 530
CAMERA N Quadcore GPU N HDMI
INPUTS OUTPUT
Hexagon
680 DSP
HDMI

—>  OUTPUT

Cnuxa 2.9 Bnox-oujacpam ¢usuuke apxumexmype pazeojHe niamgopme

12
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3. KoHuenT pewemwa

Y oBOM HOFHaBJ'by_iC Jat IIpeJIor peuiCmha HpO6J'IeMa KOHTPOJIMCAba ) KUBOTHOT LIUKITYCAa

arumkanyja Ha AA miathopMu MPUIIMKOM aXypHparma aluiiKaiuje.

Lifecycle Manager « SOME/NP

Generated ot Gearshift
Machine Manifest Application
A4
Machine Application Application
Manifest IManifest deployment executable
processed Execution ||
manifests Management M

UCM

"

Machine

Process

Update / h 4

~,

Application
1

Application
2

Application
3

Cauxa 3.1 Ilpeeneo cogpmeepcke apxumexkmype peuierba

AA crangapa Hynu peniewme y Buay Beh cnomenytor GyHKunoHanHor ckyna EM  koju

paan y CIIp€3u Ca OIICPATUBHOM CUCTCMOM I-II/I‘]'El je TJIaBHA yJIOora MOKpeTamkbe U UCKIbYYHBAKC

aruIMKalMja Kao 1 MHuLMjanu3anyja miatgopme. Ca Cauke 3.1 ce BUIM Jja IPUIMKOM IPOMEHE

CTamka MallluHE, EM MOAYJ KOHTPOJIHUIIC )KUBOTHU LUKITYC aHJ'II/IKaI_[I/Ija 3aBUCHO O[] lbUX0OBUX

AaKTHUBALIMOHUX CTama Koja Ao0uja u3 Manifest koH(pUTypallMOHUX AaToTeka. Pememe oBor

paJia 3aCHOBAHO j€ Ha CJIy4ajy KaJia ce BPIIN aKypUpame HeKe o] mocrojehux armmmkanmja, rae

13
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j€ HeOmXO0IHO yBOheHmhE CTama aXXypupama, y KOM aruidKaiije He Ou Ouiie akTUBHE J1a OU OBaj
nporec 6mo moryh, kao u omoryhaBame KOMyHHKauuje u3mel)y moayna 3a axypupame U
MOJyJ1a 3a KOHTPOJIMCAE KUBOTHOT LUKIIyca aljiMKaiuja. Y HapeIHUM MoriaBjbuMa Ouhe
MIPEACTaB/bEH KOHIENT pellemha Koju oOyxBara mpomupeme Beh mocrojeher momyna 3a
KOHTPOJIMCAHE )KUBOTHOT IIMKITyCa alIMKallija, HHTEPAKIIN]y MOJIyJIa 332 aXypHpamhe H MOJIyJIa
3a KOHTPOJIMCAIE KMBOTHOT IMKIyCa ariMKalpja Kao M MOJYJe KOjHu Cy HEONXOIHH 3a

peanu3ainujy penema.

3.1 Mopayn 3a KOHTpOJSIMCabe XXMBOTHOI LIMKJTyCa arJiukaumja

VY oksupy uncrturyra PT-PK, momryjyhu AA crannmapn, UMIUIEMEHTHpaH je MOIYT 3a
KOHTPOJIMCAakE JKUBOTHOT IMKIyca aruinkainuja. [locTojame Buie anroputama 3a nomoh
BO3a4y Ha NyTy y OKBHPY AA 1uatdopme je H3pOauiio MOTpedy la ce OBaj MOy
UMIUIEMEHTHPA PaJX JIAKIIe KOHTPOJIC HaJl IOMEHYTHM Tporecuma. CBaku alropuTaM y CBOjOj
KoH(pUTYpanuoHoj natorenu Application Manifest nepuHHIIE Yy KOM CTamky Xeu Aa Oyne
akTuBaH. Ha ocHOBY TuX MH(OpMaIKja, MOy 3HA MPHIUKOM IPOMEHE CTarba, KOjHU MPOIec

na kpeupa ogHocHo j1a nomame SIGTERM curnan 3a npekua npoueca (Cnuka 3.2).

EM SM Appl App2

| I
| I
.

I
I
L

«—Setstate("I\f‘lachineS’[ate"lState)(YZJAD

SIGTERM

|

|

I

|

|

|

I

|

|

| |
<t—ApplicationClient::ReportApplicationState(kTerminating)—— !
\ I
|

|

|

|

|

|

|

L

|

|

|

_:| WaitForTermination(App1)

|
CreateProcess(App2)
|

|
<« ApplicationClient::ReportApplicationState(kRunning)
|

Cauxa 3.2 Ilpumep npomene cmaroa u ynpassara npoyecuma

Ca craHOBHIIITA U3BPILIEHA, CTaba MPOLIEca OMKCY]Y )KMBOTHU LIUKIIYC CBAKOT IMpoLeca,

TJ. CBaKe MHCTAHIIE U3BpLIHE faToTeke. CBaKM MPOLEC je He3aBUCAaH U MMa CBOJ€ CTamb€.

14
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Startin .
g Terminated
process
Idle Execute created, | Scheaue)| Running Terminating process
resources
resources
freed

allocated

i ]

°J

Cnuka 3.3 Kusomnu yuxnyc npoyeca

Ca Cnuke 3.3 BUAMMO J]a )KMBOTHH LIMKITYC CBAKOT Ipolieca ynHe cieseha crama:

* Idle Process State - cTame Mpe cTBapama Mmpolieca U ajJoKaimje pecypca

* Starting Process State - cTambe HAaKOH CTBapama Ipoiieca 1 ajloKalyje pecypca

* Running Process State - cTame HakoH pacnopehuBama npoueca u norepae EM na je
IIPOIIEC AKTUBAH

» Terminating Process State - crame Koje HacTaje Kaja je Mpolec MPUMHUO 3aXTEB 3a
NPECTaHaK W3BPIICHA WM HAKOH IITO j& OUTy4YHO JIa Ce caM 3aBpliH U ja obaBectu EM .

* Terminated Process State — cTame HaKOH IPeKKIa mpoiieca u ociiobahama nmpouecHux
pecypca

EM no6wuja 3axTeB 3a MOKpPETamHEM WM TallemheM Ipolieca ol CTpaHe PaJHOT OKBHpa
State Management Ha OCHOBY JICKJIAQpUCAHHUX YCIIOBA U3BPILCHA. Y CIIOB U3BPIICHA JCPUHHIIC
mpykaal ycioyre mpe Hero MmTo Mpolec MOXKe Ja MPY>KU CBOje yciayre. Y CIOBH H3BPIICHA

rpolieca cy JAeKIapucanu y okBupy Application Manifest koHpurypanmone qaToTeke.

3.2 Annukaumja 3a KOHTPOJy XXKMBOTHOI LIMKJTyCa arJiMKkaumja

Jla Ou KOpHCHMK MOrao Ja yTHuY€ Ha NMpPOMEHY CTama, NMPEeTXOAHO OMHCaH MOJIYJ je
INPOUIMPEH alJIMKalKjoM Koja ImpuMa HMHpoOpMalje ca eKTEepHE KOMIIOHEHTE (Memada) U

kopuctehu moxyn EM, KoHTposHIIe U3BpLICHE allIuKaIyja.

15
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Lifecycle Manager < SOME/IP

Generated ot Gearshift
Machine Manifest Application
4
Machine Application | ) Application
Manifest Manifest & =7 DAL executable
processed Execution )
manifests Management =

Process

AN

Application Application Application
1 2 3

Machine

Cnuxa 3.4 Ilpoyec pada mooyna 3a KOHMPOLY HCUBOMHO2 YUKITLYCA

Mozyn KOHTpoJuile HM3BpLIABamkE PA3NIMUYUTUX AA amiukanuja, Tj. ajlropurama 3a
nomoh Bo3auy MpUIIMKOM BOXIe (eng. Advanced driver-assistance system - ADAS) y oBom
npumepy. OBaj ADAS cucreM paau y Tpu pexxuma paaa: driving, neutral u parking. CBakom
pEeXUMY J10/IeJbeH je Jpyrauuju uzbop aiaroputama. Pexxumu pajga ce Memwajy y3 nomoh
Memaya. Memau masbe nHpopMalujy o TpeHyTHOM pexxumy myreM SOME/IP [12] nporokona
MOJ1yJly 332 KOHTPOJIY )KUBOTHOT IIUKJIyca KOjU C€ Hajla3u Ha pa3BojHOj muatdpopmu. OH npuma
uHpopmarje u oapelyje Koju o1 TpU pexuMa je TPEHYTHU. ATUTUKAIM]E JIEKJIApUITy CBOja
aKkTUBAIlMOHA CTama Yy KOH(UrypanuoHoj natoreuu Application Manifest. Kopuctehu
UH(OpMalKjy O CTalkbuMa aluIMKallija U MalluHe, MOAYJ akTUBHpa OAroBapajyhy armkanujy.
[Ipunrkom mpoMeHe cTama Memhaya, alTuKalfje ce UCKJbYUY]y a mokpehy ce armkaimje Koje

0JITOBapajy HOBOM CTamy.

3.3 MWHTerpaumuja moayna 3a axxypupame animkaumja ca
MOAYJIOM 32 KOHTPOJIMCatbe YXMBOTHOI LIMKJTyCa arJiMkauuja

EM nokpehe u3BplIHe gaToTEKe arjIvKaluja, U3 TOr passiora noTpedaH je Moy koju he
M00aBUTH Ty JAaTOTEKy YKOJHMKO C€ jaBM MOTpeda 3a HOBOM BEp3HMjOM aruIdKaIiuje. 3a
axypupamwe je 3anyxeH AA moayn, UCM koju BpHIM HHCTaNaldjy, JEHHCTaJalUjy |

pacrakuBame arjInKalmje.
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Vehicle

«devicen
Adaptive ECU

AUTOSAR Adaptive Application Layer

wlE | i | A.,.,...g]’

_| Diagnostic Application / g]
OTA Client

L _ |

\V AUTOSAR Adaptive Platform Services + Foundation
«ServiceProvider» g] Diagnostic Dol Plsgcket
ucm Manager (DM) Sk

T epid
>

Diagnostic Client

Cauxa 3.5 Hpumep unmepaxyuje UCM mooyna ca yoameHum cepeepom npuiuKom

AA
Platform

asxcypuparea oujacHocmuuke aniukayuje

Request

for

o
C Cloud S‘J%%

—___
OTA MQTT User
Bridge protocol
Agent
h
Bridge
Client
| Client
Interface
v
Bridge Runtime
| Servjce
Intrerface
Diagnostic Updater [Combiner
Service Service Semvice
ara:;com
- -— -— -— -_ -_ -_ l
i
State 1
= l L Management l
! ]
i 1
Diagnostic l
[ App EM
1
l /
Persistenc l App2 l
1
i

Other
Funcfional
Clusters

Cauxa 3.6 Apxumexmypa cucmema ca loT komynuxayujom y oxeupy AA niamgopme
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Kao mTo je Beh momenyTo, 3axTeB 3a axxypupame He nannupa UCM, Beh 3axTeB goma3u
on kopucHuka. [Ipumep uHTepakuuje n3mehy KiaMjeHTa Koju mHUIMpa axypupame 1 UCM
Mojyia npukasan je Ha Ciunu 3.5. Hberos 3axteB 1051a3u 10 yIaJbeHOT cepBepa KOju MPEeKo
nporokona (eng. Message Queuing Telemetry Transport — MQTT) mnpocnehyje 3axTeB
KJIMJEHTY KOjH 3aj€THO ca MOIYJIOM 3a CKIIAJIUIITEHE U YCMepaBame 3axTeBa (Bridge Runtime)
npociehyje 3axTeB ka cepBucy 3a axypupame. CepBuc 3a axypupame (Updater Service) je
notpeban aa 6u ob6aBectno UCM na moctoju 3axTeB 3a axypupameMm. OBaj cepBHC 3aTHM
ob6asemraBa UCM na je morpeOHa HOBa Bep3uja amukanuje. Ha Crnunum 3.6 mpukasana je
NPETXOJHO ONKMCaHa apXUTEKTypa M HarjamieHO pelieme oBor paaa. Jla Ou ce axypupana
aTuTMKaIyja moTpeOHo jy je PBO yracUTH M HAKOH aKypUpama IMOHOBO MOKpPeHYTH. M3 Tor
pasJiora jonasu 70 moTpede Aa ce MOAYI 32 KOHTPOJIHMCAE KUBOTHOT IMKITyCa aruTUKaIlija
NPOIIMPH CTAHEM 32 aXypHpambe, Jla MPoIec aKypUpama He O JI0OBEO 0 HapyllIaBama paja
TPEHYTHO aKTUBHUX MpOIIeca, Kao U Jla ce OMOryhu u3/1aBame 3aXTeBa 3a MPOMEHOM CTamba 01

ctpane UCM monyna EM monyamy.

3.3.1 Ycnosu 3a axxypupame animkaumje

Onpehene ammukanyje MOTy OUTH y CYKOOY ca TPOIECOM aXypupama WA ca HOBUM
@KypUpaHUM MAKETOM W OHE MOpajy OMTH 3ayCTaBJbeHE TOKOM Ipolieca axypupama. OBaj
npobJeM ce MOXe PelIMTH yBol)eleM HOBOT CTama MalllMHe, cTama axypupawmwa — Update
State. Taxohe jenan ox mpobiaema koju ce Hamehe jecte 1a u je 6e30e1HO 3a Bo3aya J1a Kaj je
CTame MamuHe Driving na ce BpIIU TpeNia3 y CTame axypupama. VM3 Tor pasnora, y OKBHpPY
OBOT peIlIeHa, TPeJia3 y CTambe aXypupama je Moryh camo y ciydajy Kaj je BO3WIO y CTamy

Parking.

3.4 ApxuTekTtypa KoMmyHukaumje nsmehy UCM u EM mopayna

Ja 6u axxypupame OUII0 YCIeIIHO, TOTPEOHO je CTABUTH MAIIMHY Y CTambe aXypHupama -
Update State y xom he ce amnukanuje axypupatd. 3aXTeB 3a IMPOMEHY CTama J0Ja3h O
moxayia UCM koju je ynyhen EM monyny. Pagu peanuzanuje komyHuKaiuje n3melyy oBa asa
MOJyJla, paHHj€ TMIOMEHYTH CHCTEM ce€ MpoImmpyje cuperom State Management Koja TipuMa
3axteBe o UCM monyna u npocnehyje EM monyny (Cnuka 3.7). Hakon nmpumama 3axTeBa 3a
aXypupame, IPOBEpaBa ce Ja JIM je cTame Bo3una Parking, ykoluko jecte, Moryha je mpomeHa
CTama BO3WJIA y CTame axypupawa - Update. TlomTo je MpUMIBEH 3aXTEB 3a MOCTaBJbAbE
mammHe y Update crawe, EM mnocrtaBjba MalMHy y HOBO CTake U Bpaha MOBpaTHY
uH(popMaIIrjy 1a je cTame npoMemeHo. Hakon mto je UCM no6uo obaBemTene a je MalinHa
y cTalby y KOM je Moryhe BpIIMTH aXypHpame, Iajbe 3aXTeB MPEKO CIpere, 3a raicme

arumkanje koja he ce axypupatu. EM  racu TpakeHy amjivkainujy ¥ MOTOM C€ BPIIH
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axypupame amukanuje kopumhemem UCM mMopyna. Ilocne 3aBpmierka axypupama, UCM

IIaJjbe 3aXTEB Jla CE MPOMEHU CTale¢ MAIIMHE y OHO CTamke y KOM je aKypUpaHa arihKanuja

AKTHMBHA U HAKOH IPOMEHE CTama Mmokpehe ce ammukanuja.

Y
EM State App1
Managemen
Set
state
Update

state

Stop
» App1

Shutdown
Terminating
Updating
\ App1 N
Set

_ state

MNew

state N

Start
p App1

Starting
" Runnnig
Cnuxa

3.7 Komynuxayuja usmelhy UCM u EM mooyna

Parking
State
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4. MporpaMcKo peliemwe

Y oBoM IoriiaBJjby OIMCAHO je IpOrpaMCKoO pCIICHE CUCTEMA 3a PYKOBAKEC KUBOTHUM

LIUKJIYCOM aIljIMKalyja NpUINKOM aXypupama arjukamnuje ynyrap AA okpyxema. Cucrem ce

CacToju O]l BHIIE MPOTPAMCKHX MOJAyJa UMIUIEMEHTHpaHux y C++ MpOrpaMCKOM je3uKy

(C++14 crannapn) ynyrap Linux onepaTuBHOT CUCTEMA.

OBLO Cloud

OTA Bridge Agent

3 Updater

+ serviceCallback: CallbackRoutine
+ events: EventArray

+ event: EventObject

+ downloadLink: string

C 3 |+ initp): bool

+ deinit(): bool

+ Updﬁlercﬂ”nﬂﬁk(EVﬁnt& eVen[)' bool
+ eVeﬂtParSer[EVeﬂt& e\a’ent}: bool

Gearshift

+ read_status(): int

+ createVSomelPClient(int service_id. int instance_id. int method_id): ¥SomelPClientBase™
+ send(string message): bool

+ start(): bool

+ stop(): bool

|

UCM EM
PackageManager ProcessHandler
+ ProcessSoftwarePackage(string& path): ProcessingResultType + mM_programs: vector=string=
+ startBlokingProcess(char* programName): ProcessHandlerRet_t

hd

State Management
+ machineState: string

+ GetState(uint32_t timeout,string& state ): StateReturnType
+ SetState(string state, wint_32 timeout). StateReturnType

+ startNonBlockingProcess(char® ProgramMName): ProcessHandlerRet_t
+ killProcess(char® programMame): ProcessHandlerRet_t

Cnuxa 4.1 Class Diagram yenroxynuoe cucmema
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Ha Cnunm 4.1 ngat je mpuka3 KOMIUIETHOT CHCTEMa Y OKBHPY KOT j& MMIUIEMEHTHPAHO
pelIemhe OBOT pajia U HarJIalleH! Cy MOJYJIH KOju he ferajbHUje OMTH ONMMCAHU Y HApEIHUM

norjiaBJbuMa.

4.1 Execution Management moayn

Y oBOM MOy j€ pealin30BaHa KOHTPOJIA Ha/T )KUBOTHUM ITUKITycoM arutrkanuja (ADAS
anroputama). I'maBHa kiaca oBor moxayia je ProcessHandler () koja campxu MeTojne 3a

nokpeTame 61okupajyhux u HeOmokupajyhux nporeca Kao ¥ lbUXOBO MPEKUAAE.

ProcessHandlerRet_t VYuuraBa mporpame U3 IaTOTEKE .jSOn y
ProcessHandler::init(std: :vector<std::string>&

programs) MeMOpHjy, 1a 6u ce 006e30enuiie Bese usmehy

HMCHAa IIporpaMa U lbbuXOBUX NHNA0BA

ProcessHandlerRet_t [Tokpehe oxpehenn mporpam Koju je
ProcessHandler: :startBlockingProcess(const char*

progranNane) cnenuduIpan kao 61okupajyhu

ProcessHandlerRet_t [Tokpehe oxpehenn mporpam Koju je
ProcessHandler: :startNonBlockingProcess(const

char* programName) crenupuuupad Kao HebIoKupajyhu

ProcessHandlerRet_t IIpexuma pax oapeheHor mporpama, Tako
ProcessHandler: :killProcess(const char*

programNane ) mto My maske SIGTERM curnan

Tabena 1 Ilpeeneo memooa ProcessHandler () kiace

Ha nmouetky nporpama notpe0OHoO je napcupaT KOHQUTypanoHe TaTOTEKe KOje cajipikKe
uH(popMallrje 0 aKTUBHUM CTamkUMa aruivkanuja. [Totom, notpe6HO je mpoBEepUTH TPEHYTHO
CTamke M KOjU Mporpamu Tpeba Jja ce aKTUBHMpPajy Ha OCHOBY TOI' CTama, KAo U J1a JU Cy OHU
6noxupajyhu. Hakon nposepe na nu je 6imokupajyhu nim He, nokpehe ce mporpam mno3uBoM

METOoJa:

m_procHandler->startNonBlockingProcess(strings[@].c_str());
m_procHandler->startBlockingProcess(strings[1].c_str());

[Tocne mpomeHe crama IpoBepaBa ce J1a M TPEHYTHH aKTUBaH Mporpam Tpeda u Jajbe
na OyJe akTUBaH y HOBOM CTamy, YKOJIMKO MY jé M HOBO CTam€ aKTHUBAlMOHO, MpOrpam

HacTaBJba Ca U3BpIIaBakbEM, CYIIPOTHO MO3MBa CE€ METOA 3a ralllClkEe IMporpamMa:

m_procHandler->killProcess(strings[@].c_str());
m_procHandler->killProcess(strings[1].c_str());

[To3uBM 0OBHX MeToIa ce BpIIe y OKBHPY .executionLoop() koja ce u3Bpmasa y

OKBUPY jeJTHE HUTH.
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4.2 Annukauuja 3a KOHTPOJY XMBOTHOI LMKJTyCa anJiMkauuja

Jla 6u crama MoOTJIa 1a ce MEeHhajy Ha 3aXTeB O CTpaHe KOPUCHHUKA, UMIUIEMEHTHPAHA je
atuIMKaIyja Koja OYMTaBa CTalke MEmada W Iiajbe MHPOPMAIHUjy MPETXOJHO MMOMEHYTOM
MOJAYJTy KOjHu je Takole mpomupeH paau npuMama uHGOpMaIfje 01 MOMEHYTE allIuKaIlHje.
Memau je peanuzoBad y3 nomoh Rasberry Pi 2 [13] mnardopme u MTS-2 npexudaua. OBa nBa

MoOJyJ1a Cy IOBe3aHa mpeko jumper xuna. XKuue cy nosezane Ha GPIO nunose Ha Rasberry Pi

2 nnat(opMu ¥ Ha TMHOBE MPEKH1aya.

F

Cnuxa 4.2 Ioesezusarwe na GPIO nunoese
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Cnuxa 4.3 Humeepayuja MTS-2 npexuoaua ca Rasberry Pi 2 nnamgopmom

[Tpu mpoMeHM cTama MpeKu1aua, ajbe ce CUTHAJ ca IIMHA IIPEKK1a4a KOj! je aKTUBUPaH
1o iuHa Ha Rasberry Pi 2. OunTaBame cTama nuHoBa Rasberry Pi 2 ce Bpiu y3 momoh meTosia

u3 wiringP1 6ubnuorexke.

if(digitalRead(LED_DRIVE) == 1){
std::cout << "Driving" << std::endl;
return DRIVING;
}else if(digitalRead(LED_PARKING) == 1){
std::cout << "Parking" << std::endl;
return PARKING;
}else if(digitalRead(LED_DRIVE) == O && digitalRead(LED_PARKING) == @){
std::cout << "Neutral" << std::endl;
return NEUTRAL;

¥

Haxon ounrtaBama cTama Memada, IMOTPEOHO je MOCIATH TPEHYTHO CTAE MPETXOIHO
onucanoM monyiny EM. IlosesuBame ce Bpum nyre SOME/IP nportoko:na, rie ce cepBuc U
KJIM]JeHT TO0BE3Yyjy Ha OCHOBY jeInHCTBeHUX uaeHtuukatopa: SERVICE ID, INSTANCE ID

u METHOD ID. [la 6u ce moBe3aiu MoTpeOHa je MHUIMjaTn3allija KINjeHTCKE CTPaHe:

VSomeIPClientBase *m_vsomeip_client;
m_vsomeip_client = VSomeIPFactory::createVSomeIPClient(@x1111, ©x2222, ©x3333);
m_vsomeip_client->start();

KaO U CCPBUCHC CTPaAHC:

m_vsomeipService= std::unique_ptr<VSomeipService>(new VSomeipService(SERVICE_ID, INSTANCE_ID,
METHOD_ID));

m_vsomeipService->start();

m_vsomeip_client->send(client_message);

HaxkoHn Tora kimjeHTcKa cTpaHa I1ajbe TPEHYTHO CTamke Memhaya CepBUCHO], KOja IpuMa

nH(popMaIrjy ¥ Ha OCHOBY e mokpehe, omHOCHO racu oapeleHe mporpame.
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4.3 CepsBuc 3a nobas/barbe 3axTeBa 3a axypupamwe — Updater

Service

Cepsuc 3a 1o0aBJbamke 3aXTEBA 32 AKYPUPAHE AKO HUjE JC0 Pelliekha HEOMXOaH je 1a
6u UCM Mopyn 3HAO J1a j€ KOPUCHUK TPAXKUO aXKypUpame alIuKanuje jep kao mTo je Beh
cnoMenyto panuje, UCM He HHHLIMpA aXypUpambe U MOTPeOHO je J1a My ce 3aXTeB MPOCeIu a
TO je yIpaBoO yJIOTa OBOT CepBHCa. 3aXTEB UE O] KOPUCHHUKA MPEKO YAaJbeHOT cepBepa Kpo3
OTA Bridge Agent Moy 4dja je yJiora Ja peTUCTpyje KIHNJeHTE H CEPBUCE KA0 U J1a CKJIQIUIITH
U IIpeycMepaBa 3axTeBe Koju Joyiaze o mux. Ha kpajy 3axteB crmxe no Updater Service

cepBHca KOjU Ha OCHOBY IIPUCTHUIJIOT 3axTeBa obaBemtaBa UCM na ypaau axxypuparbe.

BridgeModule

i

Runtime

+init(): bool
+deinit(): bool
+islnitialized(): bool
+isRunning(): bool

-senviceEventProcessor: SemniceEventProcessor&
-clientEventProcessor: ClientEventProcessor&

+registerClient(CallbackRoutine&): bool
+registerSemice(EventArray&, CallbackRoutine): bool
+clientPutEvent(Event&): bool
+senicePutEvent(Event&): bool

-Runtime()

+getinstance(): Runtime*

1 1
1

ServiceEventProcessor ClientEventProcessor
-seniceCallbackMap: SericeMap -clientCallback: CallbackRoutine
-clientEventQueue: EventQueue -seniceEventQueue: EventQueue
+registerSerice(EventArray&, CallbackRoutine): bool +registerClient(CallbackRoutine): bool
+put(Event&): bool +put(Event&): bool
+start(): bool +start(): bool
+stop(): bool +stop(): bool
-processRoutine(): void -processRoutine(): void

Cnuka 4.4 Class diagram Bridge OTA Agent mooyna

CepBuc npu MPUCTUTIIOM 3aXTEBY IpPOBEpaBa Jla JIM C€ OH Hajla3u y JIUCTU 3aXTeBa Ha

KOj€ ce MPETILIaTHO, YKOJIUKO JeCTe BPIIN Ipey3uMame COPTBEPCKOT MaKeTa ca AaTe JIOKaIuje.

if (this->event.getEventId() == event.getEventId()) {
downloadPath = "/home/rtrk/package/UCM_Test_SwPkg.tar.gz";
downloadCommand = "cd package/; ";
downloadCommand.append("wget ");
retVal = eventParser(event);
downloadCommand.append(downloadLink);

system(downloadCommand.c_str());

[Torom cneau mno3uB UCM wmonynly, KOJjU BpILIM paclakuMBamke M HWHCTalalujy

copTBEpCKOT IMaKeTa.

ara::ucm: :pkgmgr::Filesystem fs;
ara::ucm: :pkgmgr: :ApplicationListBuilder appListBuilder(fs, "/home/rtrk/package/opt");
ara::ucm: :pkgmgr: :PackageManager packageManager(fs, appListBuilder, "/home/rtrk/package/opt");
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packageManager.ProcessSoftwarePackage(downloadPath);

4.4 Cnpera namehy EM n UCM mopyna

Cmpera mmehly UCM u EM mopayna je HeomxojaHa Ja OM ce peaan3oBajia HBHXOBA
KOMYHHUKaIja paan ynyhuBama 3axTeBa 3a IpOMeHY cTama MammHe o1 crpane UCM monyna
EM monyny. Kaga ce yrBpau aa je crame ManinHe aleKBaTHO 32 IPOMEHY y CTambe aXypupama,
UCM wu3naje 3axTeB 3a IpoMeHOM cTama y Update ctame. [Iperxoano je EM moayn npompex
CTalbeM MallMHE 3a aXypupame Koje je can 3arpaxeno ox UCM Moxyna mpeko
umIieMeHTupane crpere. [lomro je cag mammHa y cTamy y KoM je moryhe axxypupame, EM

racu amukanuje u Taga UCM Moxe 1a ypaau aKypHupame.

StateClient stateClient;
std::string machineState;
StateReturnType getStateResult = stateClient.GetState(kTimeoutMs, machineState);
if(getStateResult == StateReturnType::kSuccess){

if(machineState == kMachineStateParking){

log_.LogInfo() << "It is possible to change state to Update " << std::endl;
StateReturnType setStateResult = stateClient.SetState(kMachineStateUpdate,
kTimeoutMs);

Haxkxon axxypupama, UCM obasemraBa EM npeko crpere 1a je roTOBO aKypupame U Ja

IMPOMCHHU CTALC MAIIIMHE Y KOM CY aHJ'II/IKaI_II/IjC AKTHUBHC.

stateClient.SetState(kMachineStateStartup, kTimeoutMs);
stateClient.GetState(kTimeoutMs, machineState);
if(machineState == kMachineStateStartup){
log_.LogInfo() << "State successfully changed to Starting after update " << std::endl;

[Tocne mpomeHe crama y Startup, atuidkaiuje Koje ¢y aeduHucane 1a cy akTUBHE Y TOM
cTamy ce nmokpehy.

AA crangapn je HeZaBHO yBeo joml jenaH (yHkiumoHanHu ckyn, Platform Health
Management, koju je 3ayeH J1a HAATJIeIa paJl alulhKalKja U YKOJTUKO MPUMETH HelpaBUiIaH
pan, Tpeba na o6aBectn EM na ypaau moHOBO MOKpeTame KOHKPETHOT Mpolieca. Y oyayhHocTu

MJIAaHUPAHO j€ JIa CE M 0Baj MOJYJI MHTErpHIle ca QyHKIIMOHATHUM cKyrioM EM.
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5. Pesyntatn n Bepudmkauymja

Y 0BOM HOIVIaBJbYy ONKCAH j€ CUCTEM y OKBUPY KOT j€ HHTETPUCAHO PEIlCHE OBOT Paja.
[IpencTaBibeHe Cy aruIMKalMje HaJ KOjuMa ce BPLIM MPOMEHA CTamba Kao U Mperiie]l CTama y
KojuMma cy aktuBHe. Takole Omhe mpukasaHu pe3yiTaTd TecTUpama Kao M BepuuKaiuja

IIPOTrPaMCKOT pelIeHa.

5.1 Onuc okpyxemwa 3a UICNUTUBaHE

[Iporpamcko pememe je TecTupaHo Ha AGL onepaTUBHOM CHCTEMY KOJHU C€ Hajla3du Ha
Intrinsyc S8§20AM V2 ADP pa3BojHo0j iaTdopMu Koja ce 3acHuBa Ha Qualcomm Snapdragon

$§820A nnrterpucanom kony (Cnuka 5.1).

SR LE S E

Cnuxa 5.1 Pazsojua nnamgopma
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OxpyXeme 3a TECTHPame 3aMHIIJBEHO je Ka0 YHYTPAIIHkOCT ayTOMOOMIIA, CHCTEM Ce
cacToju O]l ajropuramMa 3a TOMOh Bo3ady Ha MYTy, BH3yaJlH3al[MOHE AalUIMKaIUje Koja
npukasyje nHpopMmalrje O aKTUBHUM aJrOpPUTMHMAa Kao M CTama ceHzopa kamepa. Takohe

MoceIyje Membad KOJUM CE€ MEHha CTamhe MAIlIMHE KOju je o3HadeH Ha Couim 5.2.

Cauka 5.2 Ilpukaz mecmuoe cucmema

5.2 Onuc TeCTHUX cny4vyajeBa

Memau nocenyje Tpu pexuma pana: Neutral mode, Driving mode w Parking mode.
Tabena 2 mpuka3zyje KOjU aITOPUTMHU CY aKTUBHU Yy OJHOCY Ha TPEHYTHO CTambe MallHHE.

Taxohe goaar je u cirydaj Kaj ce paau aXxypupame U TaJ HHjeJaH aIropuTaM HHUje aKTHUBaH.

Round .
TpenytHO Driver
View Bird View | Front View | Rear View o
CTame Monitoring
Camera
Parking (P) | Not Active | Active Not Active | Active Active
Driving (D) | Not Active | Active Active Not Active | Active
Neutral (N) | Active Active Not Active | Not Active | Active
Update Not Active | Not Active | Not Active | Not Active | Not Active

Tabena 2 Hpuxas ajeopumama u ruxosux akmusayuorux cmarba
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5.3 Pe3yntatv ucnutuBama

Crnenu mpumep TECTHOT XHBOTHOT LUKJIyca alropuTama Kao W ciydaja Kaj ce paau
aXypupame. AIrOpUTMH 32 MPUKa3 ayToMoOuiIa u3 nrtudje nepcrnekruse (engl. Bird View) n
HAJI30p BO3a4a y TOKY Boxmbe (engl. Driver Monitoring) cy akTUBHU y CBUM CTalkbUMa OCUM y
cramy axypupama (engl. Update State) nox ce octaiv alrOpUTMH CMEBY]y Ha cieachu HauuH:

Tecthu cny4aj 1 : Crame mammue je Parking, akTUBaH je aJrOpUTaM 3a JETEKIHU]Y

oOjekara n3a Bozmia (Ciuka 5.3).

,’.- S +« Bird View
R * « Driver Monitoring
v Parking /]« RearView
Lo Neutral
. Update .

Cnuka 5.3 Tecmnu cnyuaj xao je cmaroe mawune Parking

TectHu ciyuaj 2 : [Ipunukom npomene crawa u3 Parking y Driving cTame, HCKIbydyje
ce ajropuTaMm 3a JCTeKIH]y oOjekara m3a BO3WIA a TOKpehe ce airoputram 3a Mepeme

ynasbeHocTH Bo3mia ucnpen (Crouka 5.4).

« Bird View
« Driver Monitoring
Change State Parking ¢ RearView
l" .. \\
\ Driving ,] Neutral
« Bird View -
« Driver Monitoring T T

« Front View /

Cnuka 5.4 Tecmnu cayuaj npenacka uz Parking y Driving cmarve
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Tectnu ciydaj 3: [Ipunrkom npomene ctama u3 Driving y Neutral ctame, HCKIbydyje ce
QITOPUTaM 3a MEpPEHEe YAaJbeHOCTH BO3MJa ucmpea a mokpehe ce ainropuram 3a mpukas

okonrHe Bo3mia (Cnuka 5.5).

« Bird View
« Driver Monitoring
Parking » RearView
- ">~ . Bird View
. Change State / .+ Driver Monitoring
Driving e Neutral ) * Round View Camera
A Y
~ s
« Bird View T
« Driver Monitoring / \
+ FrontView 4

Cnuka 5.5 Tecmnu cayuaj npenacka uz Driving y Neutral cmarwe

[Toceban crmydaj KOju C€ HMCIHUTHBAO je KajJa je 3aTPakeHO aXypupame O] CTpaHe
KopucHuka. Kajga KOpHCHHMK NPUCTYNM YJaJb€HOM CepBepy KOju caapxku HHpopmaiuje o
HETOBOM BO3MITY, MOJKE JIa BUIH J1a JIU MIOCTOjY HOBHja BEP3Uja HEKE O] alUIUKAIM]ja y BO3HILY.
Tama ykoImKo xenu, MOXe Ja Tpehe y cTame aXypupama, alld 0] YCIIOBOM Ja C€ BO3HIIO
Hanasu y Parking cramy. [lomTo je y ONMUCAHOM TECTHOM CIly4dajy TPEHYTHO CTame MalllHE
Neutral, notpebHa je mpomeHa crawma y Parking. HakoH mTo ce MamuHa caja Hajasu y
oaroapajyhem cramy, EM Moayn Bpiiu mpoMeHy CTama y CTame axypupama. [Ipuimkom
npoMeHe u3 cramwa Parking y cramwe Update, NCKIbydyje c€ alTOpUTaM 3a JIETEKIM]y o0jekaTa
u3a BO3MJIa M He nokpehe ce HMjeHa Apyra ariMKalija HU alroOpuTaM y BO3UILY jep Ipoliec

axypupama Tpeda aa noune (Ciuka 5.6).
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« Bird View
« Driver Monitoring
Parking « Rear View

— Change State

« Bird View
« Driver Monitoring

Driving Neutral « ReundView Camera

+ Bird View B Al
« Driver Monitoring T T,

Cnuka 5.6 TecmHuu ciyuaj npuiauxom npomene cmarea y Cmarbe adcypuparea

Hakon axypupama ce cramwe wmamuue Bpaha u3z Update y Parking ctame u

KOPECIIOICHTHE aIUTHKAIIH]e U AJITOPUTMH HOBOM CTamy Ce IMOKpehy.
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3akspydax

6. 3aksbyuak

Y 0BOM paay MpeACTaB/BEHO j& pellieHe 3a MPoOJieM KOHTPOJE KUBOTHOT IHKIyca
atuTMKaIyja y BO3WIy y Ckiamy ca AA cranmapiom, 0a3upaHo Ha CIy4ajy Kajga KOPHUCHHK
3axTeBa aXypupame Heke o nmocrojehux ammmkanuja. Kao mTo je mokaszaHo, pemiemne Huje
TEIIKO HMHTETPUCATH y KOMIUIEKCHUJU CUCTeM H oMmoryhaBa mocenoBame Buiie ADAS
anropuTama Kao M yrpaBJbame lbUMa Ha 3axTeB. MoTuBaluja 3a yBolheme HOBOT cTama y EM
MOJTyJ1 IPUIIMKOM aKypUpama Mpou3ia3u u3 norpede na ce noseha curypHocT Bo3aya Kao U
J1a ce uckopucre cee MoryhHoctu koje Hyau AA miatdopma a Koje AOMPUHOCE MOO0IbIIakY
KBaJIMTETa COPTBEPA YHYTAp ayTOMOOMIIA.

AA cranzap] ce KOHCTaHTHO yHampelhyje, mTo omoryhaBa HHKeHEepUMa J1a CMUILLIbA]y
HOBa pelierma Koja he 3a10BospuTH oTpede ayromoduincke unaycrpuje. [Ipasiu y Oyayhaoctu
3a JJaJbH paJl Ha OBY TEMY CY IIMPOKH, TIIaBHA UJEja je 1a Ce MHTETPHIITY KaKo 1MocTojehn Tako
u Oynyhu moaynu AA cTeka ca pyKoBaolleM 3a KOHTPOJTY )KHBOTHOT LIMKJTyca aluivKaluja u a

Ce Ha Taj HAUMH yHanpeau (pyHKIIMOHAIHOCT U 0€30eTHOCT BO3MJIa HOBE reHepalyje.
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