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1.VYBOA

AyrtomMoOUICKH cO(TBEp Yy CaBPEMEHUM BO3WJIMMa II0CTaje CBE CJIO0XKEHUJU, LITO
oMmoryhaBa yMTaB HOBHM CKYH yciyra M MHTEpaKlMje ca BO3aueéM M IYTHHUIMMA, Kao ILUTO je
npukazano Ha ciuny 1.1. MHore ox oBHX ()yHKIIMOHAITHOCTH 3aBHCE OJ1 MIOBE3UBamha BO3MIIA
ca crioJpaimbuM cBUjeToM. Cama MOTYhHOCT MOBE3MBamba M pa3MjeHe MoJjaTaka ca MaMeTHUM
Tesie(hOHMMA je BEJIMKU KOpakK Hampujea y oBoM HOBOM, Op3opactyhem Tpenay. Kako Bo3uia
Beh mouunmy J1la KOMyHMIHpPajy ca CIIOJbHUM CBHjETOM, ayTOMOOMJICKAa HMHIYCTpHja Mopa
pearoBaTu Op30 U YCBOJUTH (DYHKIIMOHAJIHOCTH M TE€XHOJIOTHj€ KOj€ 3aBHUCE OJ] OBE3UBamba,
Kao IITO Cy yJda/beHa akKypupama, KoMyHukanuja ca back-end cucremMnma 3acHOBaHMM Ha

,codTBep kao ycnyra“ (Saas) [1] mapagurmu uT.

Highly automated driving

Car-2-X applications

Open and secure access to vehicle Increased Connectivity

Cnuka 1.1 IToBe3aHOCT MOJEPHUX BO3MIIA Ca CIOJBAIIBUM OKPYKEHEM
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Cse Behu 0poj enekTpoHCKUX ympaBibadkux jeauuuiia (enr. Electronic Control Unit —
ECU) [2] y Bo3uiy U KOMIUIEKCaH coTBEp ca CBE BUIIIC COPTBEPCKUX KOMIIOHCHTH MTOBE3aHUX
ca CIOJGHHM CBH]ETOM, CTBapajy HICAIHO MJECTO 3a TPEIIKe M EeKCIUIoaTalje Koje MOTy
yrpo3utu curypHoct. Hemoryhe je na codtBep Oyne oTropaH Ha Tpelike, a je MpoHAIaKeHe
MEXaHu3Ma 3a axXypupame, KOjuM Ou Op30 u 0e30MjeHO pHjelid OBe IpoljemMe BeoMa
n3a30BHO 3a npousBohadye opurumHanHe ompeme (enr. Original Equipment Manufacturer -
OEM) [3]. I'naBau npo0JieM ca TPEHYTHUM METOjIaMa axypupama copTBepa y CepBUCHMA 3a
MONPaBKy, jecte Op3uHa W 1ujeHa. CaMUM THM TakKaB HAuMH j€ HEMoJ00aH 3a JUHAMHUYKY
NPUPOY HOBOT cO(TBEpa y BO3WIMMA. YMjECTO TOra CBE BUILIE CE PACIpaBiba O yAaJbeHOM
(enr. Over The Air - OTA) axypupamy Kao OpkeM HadMHY 3aMjeHe copTBepa 0e3 oMeTama

BO3a4a.

TpeHyTHH TPOrpaMcKH CTEKOBH Y ayTOMOOHJIMMA Cy YIJIaBHOM KOMIIATHOMIHU ca
Classic AUTOSAR [4] mmardopmom. HajuoBuje mnpormmpewe ox crpane AUTOSAR
KoH3opuujyma, Adaptive [5] paaHo okpyxeme, Mpyka MeXaHH3Me 3a IUHAMUYKO aXKypHPambe
¥ HAI0Tpaby cOPTBEPCKUX KOMIOHEHTH. Mel)yTrMm, KOMIUTIETaH TOK 3a MOY3/IaHy U CHTYPHY
pYTHHY Hajgorpaame copTBepa joll HUje MPEAJIOKEH y OBOM KOHTEKCTY. Y OBOM paiy
IpeUIOKEeHA je KOMIUIETHa CO(TBEpCKa apXHTEKTypa 3a HaJorpaamy 3acHoBaHa Ha |0T
(Internet of Things) [6] TexHomormjama, yksbydyjyhu mnoBesuBame ca cloud cepeucuma
NPUIMKOM aXypHUpama, Baluanujy, npommpema y Adaptive AUTOSAR creky, kao u cama
npouenypa Hagorpaame. Takolhe, mpykeHa je eBadyalldja MPEAIOKCHOT KOHIENTa Y

CUMYJIUPAHOM OKPYXEHY.
Pan je opraHu3oBaH y meT IjesnHa:

1. Teopujcke ocCHOBe — OIMKC CBUX CHCTEMa KOPHINTEHHUX 3a oMoryhaBame ynajbeHOT
axypupama: OBLO cucrem, OTA Bridge arent u Adaptive miatrgopma. [Topen HaBeneHor gar

je ¥ mperJie]] XapABEpCKUX MIaT(opMu KOPUIITEHUX Y U3PAIU U TECTUPAY;

2. KoHnenTt pjemema — o0jallmbeme MpHjeiora pjeliema W TOKa IoAaTaka o
KOpHCHHKA/TIporn3Bol)aya JJ0 caMoT aKypupama y BO3WITY. 3aTUM OIKIC KOMIIOHEHTH KOje HUCY
UMIUIEMEHTHPAaHe, a NOTpeOHe Cy 3a MHTErpalujy, kKao u onuc Moaudukaimja seh nocrojehux

I[I/Ij €JIOBa CUCTEMA,

3. IlporpamMmcko pjememe — peannsaiidja KOMIOHEHTH Koje HemocTajy —Updater cepsuc
U MOIyN 3a axypupame U KoHpuryparujy cucrema (ARA::UCM) u HBHXOBO MOBE3HBAME

nyTeM MoayIa 3a KomyHukanujy Adaptive mnargopme (ARA::COM);
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4. TecTupame M pe3yJTaTH — ONKMC HAYMHA 32 MPOBjEPYy YCIjEITHOT TECTUPama Kao 1

IPUKa3 pe3ynTara;

5. 3ak/pydak — IperJies] IITa je Pealn30BaHO Y OBOM PaJy U KOjU Cy MPaBIH JaJber

pasBoja.
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2. Teopujcke oCHOBe

Y 0BOM NOIIIaBIbY je 00jalllkbeH M0jaM YAaJbeHUX aXKypHUpama U YTHIIQ] UCTUX Ha Pa3Boj
ayromoOmicke uHaycrtpuje, kao u omucano AUTOSAR mapTtHepcTBO M HOBa miaTdopma
Adaptive AUTOSAR, koja xao jenaH of nJbeBa MMa oMoryhaBame yIa/beHUX aKypupama y
Bo3mity. Onucane cy u komrnonente Adaptive mardopme o1 3Ha4Yaja 3a 0Baj pag — MOIYJI 3a
KOMYHHMKAIM]y U MOAYJ 3a axypupame. 3atum je nat mnpersen OBLO cucrema, ommc
npomperma Adaptive marhopme Koje CIIy:Ku 3a KOMyHHKaIUjy ca cloud cepBucumMa u omuc

XapABEPCKUX MIaT(HOPMHU KOPUILTEHUX 3a Pa3Boj.

2.1 Mojam yaasseHOr axypupasba

Over The Air unu ynajbeHa aXXypHpama Cy TEXHOJOTH]€ KOj€ CE Y OCHOBH KOPHCTE 3a
qucTpubyuunjy codreepa, mnojemasamwa KoHpurypanuje wutia. llomamu ce nocrasibajy
OeKUYHUM TyTeM OMJI0 KOM KOPHUCHHMKY IOBE3aHOM Ha WHTEpHET, mTo oMoryhaBa Op3 u
eduKacaH HAYMH aXypHpamka U HaJIOTPaIbe.

bamr 300r OBakBMX KapaKTEpHCTHKA, BEJIMKM HAMOpU Ce Yylaxy Kako Ou OBaKBe
TEXHOJIOTH]E 3a)KHB]jeJIe Y ayTOMOOMICKO] MHAYCTPHU]U, KOja je CBE BUIIIE OKpEeHyTa COPTBEPY.
OpurnHanan TpousBohaun ompeme Beh mocjenyjy pjeriema 3aTBOPEHOT THIIA, Kao IITO CY:
Sync 3 [7] cuctem y BnacuumtBy kommnanuje Ford, 3atum OTA cucrem KpeupaH o]l CTpaHe
xommanuje Harman [8], Uconnect [9] u MHoTra npyra pjemema.

Takohe, mocToju Benuku Opoj akaJeMCKHX pPajioBa Ha OBY TEMY OJ KOJU Cy HEKH
MOCITY)KHITH Ka0 OCHOBA 3a 0Baj paj, kao mro je Fotamotive [10] koju roBopu 0 KOMILICTHOM
TOKY @XKypHUpama, ajld U paloBU Ha TEMY CUTYPHOCTH U 3alITUTE Y OBOM KOHTEKCTY - [11] u

[12].
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2.2 AUTOSAR napTHepcCTBO

AUTOSAR (AUTomotive Open System ARchitecture) [13] je crammapau3oBaHa u
OTBOpeHa co(TBEpPCKAa apXHMTEKTypa 3a ayTOMATCKE EJIEKTPOHCKE YIPaBJbauyKe jEeIUHHIIC.
AUTOSAR rpyny unHe npousBohaun ayromoOuia, ayroMmoOUIICKuX 100aBsbava, Ipou3Bohaun
anara u npousBohaun nmosynposoauuka — ciuka 2.1. AUTOSAR naptHepcTBO je ycpencpeheno
Ha yIpaBJbame CBE BehoM ciiokeHouhy y pa3Bojy eeKTpo-eNeKTpPOHNYKHX (£/E) apXuTeKTypa
ayToMoOmIIa, ca IUJbEM J1a OMOT'Yhi HOBE TEXHOJIOTH]e U MO00JbINa epUKACHOCT pa3Boja - 6e3

KOMITpOMHCaA ITpEMaA KBAJIUTCTY.
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Cmuka 2.1 AUTOSAR napTHEpCcTBO

2.3 AUTOSAR Adaptive

Hosa Adaptive AUTOSAR mardopma je ocMmuiubeHa kao mpoayxkerak Classic
AUTOSAR nnardopme u ummnementupa AUTOSAR Runtime?® 3a Adaptive annuxanuje (ARA).
Jedununry ce untepdejcu Koju cy noTpedHH 3a pa3Boj Oyayhux ayTOMaTCKUX €IeKTPOHCKUX
yIOpaB/bauykKUX JeIMHUI]A KOjeé C€ KOpHUCTE Ha HajCaBPEeMEHHUJUM BUIIIE]€3TrapHUM
Mukporporecopuma. MaTepdejcn cy nmo (QyHKIIMOHAIHUX I[jeJIMHA KOj€ CYy TPYNHCAaHE Yy
Adaptive AUTOSAR cepsuce u Adaptive AUTOSAR ocnoBy (enrn. Foundation) xao mro je
npukasaHo Ha ciauid 2.2. OCHOBHM IIMJb OBOT CTaHAapja jecTe CTaHaapAu3aluja
arutrkanuonor nporpamckor uatepdejca (AIIH, enrn. Application programming interface -
API) [14].

! Runtime unu cucTeM M3BpIIABAMKA, IPMMAPHO H3BPLIABA JIHjEJIOBE jEHOr MOJIe/a U3BPIIABAA.
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Application Backend Application Application o
Software Prox Software Software Application Level
Component y Component Component
Standardized
Adaptive API
AUTOSAR Adaptive Services
SW Configuration Platform Resources
=
% Platform Modes AUTO.SAR
c%" Adaptive
o Platform
$
©
0]
[o 8
o Communication HW Acceleration

AUTOSAR Adaptive Foundation

(Virtual) Machine / HW Platform Functionality

‘ Standardized AUTOSAR Adaptive Lib @ Standardized AUTOSAR Adaptive Service Service Oriented

Communication

Cnuka 2.2 Apxurexktypa AUTOSAR Adaptive miatdopme

OBu wuHTepdejcu omoryhaBajy oOpUTMHAIHMM Hpou3Bohaumma ompeme, Kao H
npou3Bohaunma ayromoOwia, Ja HMIJIEMEHTHPAJy ayTOHOMHY BOXHbY, HaJIOTpaby
codprBepa, 10T pyHkumje, mpoTouHn TOK (eHT. Streaming) menuja u apyre yciyre y Oyayhum
ayTOMOOMIINMA.

®ynkumonanse 1jeanHe u3 AUTOSAR Adaptive ocHoBe Mopajy UMaTH HajMame jeIHy
WHCTAHITy Ha (BUPTYEIHO]) MAIlIMHU JIOK C€ CEPBUCU MOTY TUCTpUOYHpaTH Y ayTOMOOHUIICKO]
MPEXKH.

VY nopehemy ca AUTOSAR Classic mrardpopmom, Adaptive mratdopma nocjeyje cucrem
U3BpIlIaBamba 3a EIEKTPOHCKE yIIpaBJbauke jeJMHULE, KOju oMoryhaBa THHAMHUYKO [TOBE3UBAE
cepBUCa M KJIMjeHaTa MpHje BpeMeHa MpeBolema, ITO ra YUHU MHOTO (hIeKCHOMIHUJUM 32
nporpamepa armkanwja. Ilmargopma Takohe kopuctu C++14 kako 6u omoryhuiia peaTuBHO

nak u 6p3 pa3Boj ARA arummkaryja.
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2.3.1 Pa3BojHum nyTt Adaptive AUTOSAR craHpapaa

Pa3Boj cranmapza je Beh modeo u pBa Bep3uja je o6jaBibeHa y MapTy 2017. ronune (17—

03). Inan pa3Boja je mpuka3aH Ha CIUIH 2.3.

ASR Release 17.3: ASR Release 17.10: ASR Release 18.03: ASR Release 18.10:
> Execution > Filesystem > SW-Lockstep > Vehicle API
Management > Package > FR + LIN Bus > Container Support
> Communication/Mi Management > Crypto Hardware
ddleware > HW Acceleration
> DLT = Signal based
> Diagnostics communication
> Operating System > Safety and
> Persistency Platform Health
Management

> Security Features

I ]
2017 2018
1 |

1 ]
2019 2020
1 ‘ 1

Cnuka 2.3 Pa3ojuu myt Adaptive AUTOSAR crannapzaa

2.3.2 Nopehemwe Classic AUTOSAR w Adaptive AUTOSAR nnatchopMmu

['maBHe TexHUYKe paznuke u3mely oBe nBuje miargopme nate cy y tabenu 2.1.

AUTO SAR

Classic Platform

AUTO SAR

Adaptive Platform

basupa ce na OSEK omneparuBHOM cuctemy

basupa ce na POSIX (PSE51)

Kopx ce uzBpmaga qupexktHo u3 ROM

MeMopuje

ATmmKaiyja ce myHH U3 TpajHe MeMOpHje y

RAM memopujy

Hcern memopujcku pocTop 3a cBe

aruIMKaIuje

Caaka anukalyja uMa cBoj BUPTYEITHU

poCTOp

OnTUMH30BaHO 32 KOMYHHUKAIIN]Y

3acHoBaHy Ha curnanuma (CAN, FlexRay)

CepBHCHO OpjeHTHCaHa KOMyHHKallKja

®dukcHa KOHPUTYypaIrja 3a1aTaKa

[Tonpiika 3a BuIIECTpYKe (AMHAMHUKE)

cTpaTeryje pacnopehupama

Tabena 2.1 Texuuuke pasnuke u3mely Classic u Adaptive mmardopmu

2.3.3 POSIX

POSIX (Portable Operating System Interface) [15] je cranmapau30BaHH IPOrPaMCKH

uHTepdejc u3Mmehy amnmkanmje W ONepaTUBHOTI CHCTEMa M HHj€ OPUTHHAIHO DPa3BHjEH 3a
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ayTOMOOWICKY MHAYCTpH]y. Mehytum, onepaTuBHM cuctemMu Koju moapxkasajy POSIX uune
pa3BHjame coPTBEepa 3a BOZUIO MHOTO ()JICKCHOWITHH]HM.

Adaptive arumkanmje koje he HMCKIbyYMBO KOPUCTUTH HOBOAe(hUHHCAHH HHTEpdejc
,LAUTOSAR Runtime Environment (ARA)“ 3ajeano ca ,,PSE51“ POSIX moackymnom cmatpahe
ce npeHocuBuM arutikaijama. POSIX mpuctyn kopucHuIMMa omoryhaBa qucTpuOyImjy OBUX
aruTHKaIyja Ha ocTojehe eNeKTPpOHCKe yIpaBbadyKe jeIMHULIC Ha OUI0 KOjU HAYHH.

Oyukiuonanne 1jenune u3 Adaptive AUTOSAR ocHOBe, ca apyre CTpaHe MOTY

kopuctuty yntaB POSIX.

2.3.4 Moayn 3a KOMyHUKaLUuUjy
Komynukarpionn Moy moa HasuBom ARA::COM [16] cmaga y AUTOSAR Adaptive

OCHOBY U CIIY)KH 32 YHYTpAIllby U CIIOJbAIIby KOMYHHKALN]y €IEKTPOHCKHUX YIPaBJbAYKHX
jemmanma y ayromo6mry. AUTOSAR je ocMucimo HoBM KomyHMKamuonn middleware? us
IPOCTOT pasJiora MITO HU jeJaH moctojehu, kako KoMepIfjasHi Tako HU OHU OTBOPEHOT KO/,
HHCY Y MOTIYHOCTH 33/I0BOJbaBAIM CBE 33aXTjE€BE MOCTABJbEHE O CTpaHE KOH30PLHUjyMa, a TO
cy:

1. KomyHukamuonu Moayl, He Ou Tpebano na Oyzae Be3aH 3a KOHKPETaH MPEKHH
KOMYHHKAIMOHH poToko. OH Tpeba ma moap:xu SOME/IP nmportokos, anmu Mopa
1OCTOjaTH (JIEKCHOUIHOCT 3aMjeHe TOT IPOTOKOJIA.

2. AUTOSAR cepBucHu Mojen, AepUHHUIIE CEepBUCE Kao KOJIEKLHU]y METOoja,
norabhaja u moJba mTo Tpeda OUTH MPUPOTHO TTOAPIKAHO.

3. AIIU Tpeba monjennako mobpo ma moxpsxkm event-driven® i polling* monen 3a
noOujame TMPHCTyNa KOMyHUKannoHuM mnopanuMma. Polling je tunmyan 3a
aruIMKalfje Koje ce M3BpLIAaBajy y pealHOM BpeMeHYy Kako Ou ce wu30jeria
HermoTpeOHa 3aMjeHa KOHTEKCTa Mpolieca, JI0K je event-driven HauuH moroaHuju
3a aruIMKaiuje 0e3 3axTjeBa y pealHoM BPEMEHY.

4. MoryhHoct 6ecnpjexopre unTerpanuje end-to-end (E2F) 3amture kako 6u ASIL
[17] 3axTjeBur OMIH UCTTYEEHH.

5. Tlompmika 3a ctaTHuku (yHampujeax KOHQUIYpUCaHW) W JuHaAMHYKA (runtime)

n300p CEpPBUCHUX MHCTAHIU ca KojuMa he ce BpIIUTH KOMYHUKAIIH]a.

2 Middleware nnn mocpemnu coprBep je pauyHapcku CO(TBED KOjH ITIPYKa CEPBHCE COPTBEPCKUM
arIMKalijaMa U3BaH Ofcera ONnepaTHBHOT CHCTEMA.

3 Event-driven nporpamupame je napagurma y Kojoj je Tok nporpama ojpelen norahajuma kao mro cy
aKI{je KOPUCHUKA, CEH30p M3JIa3a WM NOpyKaMa U3 JPYruX Nporpama / HUTH.

4 Polling o3nayaBa CHHXpPOHHM30BaHy AKTHBHOCT HCIINTUBAa CTamka eKcTepHor ypehaja / ceppuca.
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ApXUTEKTYpa MOJyJia je CEpPBHCHO OpjeHTHCaHa W 3acHoBaHa Ha Proxy/Skeleton
napajurMi, Koja ce Kopuctu y MHoroOpojuum middleware texnonorujama u omoryhasa
JIMHAMHUYKO MOBE3MBALE CEPBUCA U KIIMjEHATA Y TOKY paja.

JIMHAMHYHOCT je TIOCTUTHYTA MPHjaBJbUBABEM CEPBHCA Y PETHCTAP CEPBHCA, TPUITHUKOM
aKTHBHpPAaba, TJje 3aTUM CEPBHCHHU perucrap 00aBHjeCTH CBE KIIHjEHTE KOjH CY 3aTPayKUIIN
yCIyry TOr cepBuca. HakoH ycmocraBe Be3e CEpBUC WM KIHUJEHT Jajby KOMYHHUKAIIH]Y

HACTaBJbajy 0e3 MOCPeAHNKA, Kao LITO je MPUKa3aHo Ha CIULH 2.4.

Application 1 Service Application 2
Service provider Registry Service requester
i
offer |
I
find |

call

ﬁ-———

Cnuka 2.4 CepBHCHO OpjeHTHCaHa KOMYHHUKall1ja

VY nactaBky je aat onuc coprBepcke komnoHeHte SOME/IP Ha kojy ce ocnama 0Baj
MOIyJ MPUIMKOM pa3MjeHe Mopyka, oljammbeme Proxy/Skeleton miabmona um cam HauwH

KOPHILTEHA MOYJIA.

2.3.4.1 SOME/IP

SOME/IP [18] je ayromobuiicko middleware pjemieme BHIIET HUBOA KOje CE OCIama Ha
TCP/IP crek, u MOKe ce KOPHUCTUTH 3a KOHTpoJIHE Topyke. O moYeTKa je Au3ajHupaH aa ce
npwiaroau ypehajuma pa3nmuuuTHX BeNWYMHA U PA3UUUTHM ONEpaTUBHUM cucTemuma. OBO
yKkJbyuyje Maie ypehaje nomyr kamepa, AUTOSAR ypehaja, ma cBe 1o Tenemarckux ypehaja.
Takohe je omoryheno na SOME/IP noap:xkasa ¢ynkuuje Infotainment momena xao u npyre
noMeHe y Bosmiy, omoryhasajyhu ma ce SOME/IP kopuctu 3a 3amjeny MOST, kao wu

tpangunuonamaux CAN crenapwuja.
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2.3.4.2 Proxy/Skeleton wabnoH

IMomohy Proxy/Skeleton maGmiona ce y aucTpuOyupaHOM padyyHapCKOM OKpPYKEHY,
OCTBapyje KoMyHHKaija usMehy nuctpudyupanux odjexkara. OCHOBHA HJigja jecTe Jia ce u3
dbopmasiHe neUHHIIM]E CepBHCa TEHEPUIITY JIBUj€ KOJHE rpyre apTedekaTa Kao Ha CIUIH 2.5:

1. CepBucHu Proxy — oBaj xoj je (M3 mepCreKTUBE MOTpoIaya yciayra, KOjH KeJu
na Kopuctd MoryhHocT ymasbeHor cepsuca) dacaga (enri. facade) koja
MPEJICTaBJba Taj CEPBUC HA HUBOY KOJa. Y 00jEKTHO OPHjECHTHCAHOM je3UKY, OBO
je o0MYHO WHCTaHIIAa TEHEpucaHe Kiace, Koja TpyKa METoJAe 3a CBe
(GYHKIIMOHATHOCTH KOj€ Taj CEpBHC MpYKa. 3HA4YH, alIMKaIlFja MoTpoiiaJa je y
UHTEPaKIMjH ca OBOM JIOKAJTHOM (acasoMm, Koja Jajbe 3Ha Jia Mporarupa oBe
NO3HMBE HA MMILJIEMEHTAIN]Y YIaJbeHOT CEPBHC U Ha3al.

2. Cepsucuu Skeleton - oBaj ko (M3 MEPCHEKTHBE UMILICMEHTAIM]je CEpBUCA -
KOju Tpyxka (QYHKIMOHATHOCTH TMpema JeduHULUjU cepBuca) omoryhaBa
MIOBE3MBAKE HMIUIEMCHTUPAHE YCIYre ca KOMYHHKAI[HOHUM TPAHCIIOPTHUM
CJI0jeM, TaKo Jla CE MOKE YCIIOCTABUTH KOHTAKT Ca KOPUCHUKOM JTUCTPUOYyHpaHOT
ceppuca. Y O00jeKTHO OpHjEHTHCAHOM jE€3UKy, TO j€ THUIWYHO WHCTAHIA
reHepucane kimace. OOWYHO je WMIUIEMEHTalMja ycIyre OJl Mporpamepa

aHJ'II/IKaI_[I/Ija IMOBE3dHa €Ca OBOM I'€CHEpUCAHOM KJIACOM IIPCKO MMOAKJIACEC.

Service Interface
Definition

generated from | S generated from

/CIientAppIication \ / ServiceAppIication\

Client Service
Implementation / \ Implementation

Service Proxy

Service Skeleton

k / Middleware Transport Layer \ /

Cnuka 2.5 Proxy/Skeleton ma60u

2.3.4.3 lNose3uBamwe kopuwhewem ARA::COM moayna

Kako ARA::COM monyn xopuctu Proxy/Skeleton napagurmy 3a noBe3uBame cepBuca
KJIMjeHaTa, KOPUCTE Ce ajlaTh 3a reHepucame Proxy um skeleton kmaca. TpenytHo, amatu cy

Python ckpunte Koje reHepuiry Ima0iioHe THX Kjaca Koje Tpeba TMONyHUTH

10
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dbyHKIIMOHATHOCTHMA 3a cepBHUC. ['eHepucame ce obaBiba Ha ocHOBY ARXML cajmoBa koju

ommcyjy cucteM o ARXML memu koja je mponrcana CTaHAapaoM.

2.3.4.4 ARXML wema

XML [19] mema jecte omuc XML nokymMeHTa, THUIUYHO H3PAKEHOI y CMHUCIY
OrpaHUYeba CTPYKTYpE W cajpkaja JOKyMEHaTa TOT THIA, M3HAJ M M3BaH OCHOBHUX
CHUHTAaKCHYKHX OrpaHuuyema koje HameTHe cam XML. OBa orpanudema ce TEHEpaHO
n3pakaBajy Kopucrehn Heky KOMOMHAIIM]y TpaMaTHYKHUX IIPaBUIIa KOja PETYIHIIY PEIOCIH]|e/
enemenara, Boolean mpemukare koje caapikaj Mopa 3aI0BOJEUTH, THUIIOBE I0JATaKa KOjU
pEryIuILy caapiKaj eleMeHara u aTpuoyTa, Kao M BHIIE CIICIHjaIM30BaHUX IPaBUIIA Kao IITO
CY JeIMHCTBEHOCT U OTpaHUYCHa PEPEPEHTHOT HHTETPUTETA.

ARXML (AUTOSAR XML) miema je camo ckyn npaBuia crenuduunux 3a Adaptive, anm
u Classic mrardopme koja ciayxe 3a OIMUC MOJYJa U alUIMKAIlMja YHYTap CHCTEMa, Kao U Be3e

n3Mely \Bux.

2.3.5 CepBuc 3a axypupate u KoHdpurypauumjy cucrema

OyHKIMOHANHA IjjelIiHA 3a aXypupame U KOHOQUIypalujy cucTeMa MO HMEHOM
ARA::UCM [20] cmama y rpymy cepBuca AUTOSAR Adaptive mmarpopme. Monyn je
OJITOBOpaH 3a MHCTAJIMPAbe, AXypUpame U yKIamame copTBepa Ha Adaptive uiatdopmu Ha
CUTypaH ¥ TIOY3/1aH HauuH, 03 )KPTBOBama JuHaMuuKe npupoe Adaptive miardopme.

[Topen axypupama U TpomjeHe codrBepa (arumkanuja) Ha Adaptive miathopmu,
MEHallep je Takohe 0JIroBopaH 3a aXypupama U IpoMjeHe Ha caMmoj Tu1aThopMu, YKbyuyjyhu
cBe (yHKIMOHaNHE IjjenuHe, ocHOBHM POSIX omepaTuBHOr cucTeMa M HErOBO je3rpo ca
OJITOBOPHOCTUMA JIe(UHUCAHUM TOPE.

Kako 6m ce omoryhuna ¢raekcuOUITHOCT y HAauyWHY KOPHINTEHAa MEHalepa, CBa
¢ynkunonaigHocT je uznoxena nomohy ARA::COM cepBucHux uHTepdejca, a He JUPEKTHUX
AIIH-a. OBo ocurypasa Jia KOpUCHUK OB€ ()YHKLIMOHAJTHE 1]jeIMHEe HE MOpa OUTH CMjeIlITeH Ha
HCTO]j €JIEKTPOHCKO] YIPaBJbauKO] JETUHUIIN.

CepsucHu unTepdejc je MpUMapHO JU3aJHUPAH Ca IUIJbEM J1a C€ OMOTYNU KOPHUIITEHE
CTaHJapIHHUX JHjarHOCTUYKHX YCIIyra 3a MHCTAUpame U axypupame codrrepa 3a Adaptive
wiatpopmy. MelyTum, MeTo/ie 1 1ojba y CEpBUCHOM HHTEpdejCy Cy AU3ajHUPaHE TaKo Jla UX

MOYKe KOPHCTUTH Omito koja Adaptive amukarnuja.

11
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Vehicle

«device»

Adaptive ECU

AUTOSAR Adaptive Application Layer Server
AppA 3:] App B @ App ... 3:] ’ /E\
|
|
v
Diagnostic Application / @ ________ t——— 1 ——=>

OTA Client optional»

\V AUTOSAR Adaptive Platform Services + Foundlfﬁon
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Crnuxka 2.6 Ilpuka3 apxutektype jenHor pjemema OTA axypupama

ARA::UCM ne Hamehe HukakaB cnenuduyad mpoTOKOJI 0 HAUMHY T00aBJbara MmojaTaKa
U KoHTposnu makera. OBakBa crenuduKalyja mpyxka HAealHe yCIoBe 3a crpe3ame ca Beh
noctojehum 10T cuctemom OBLO, koju caapsku cloud cepsrice kao u mopraie (KOPUCHUYKH U
aJIMUHHUCTPATHBHH), Kako Ou ce umiieMeHtupaio OTA axypupame Adaptive maarpopme.

OBaKBOM MHTETPAIjOM, ayTOMOOWII MOCTaje caMo JOIII jeJlaH ,,TaMeTHH * ypehaj y cuctemy.

2.3.6 Adaptive AUTOSAR peMoOHCTpaTOop
Adaptive AUTOSAR nemonctpatop ce kopuctu 3a mpoijeny AUTOSAR Adaptive

wiaTgopMe ca peajHUM CJIy4ajeBHMa KOPHIINTEHAa, MOMONY KOJUX CE€ MOTY HalpaBHTH
aIuTHKaIyje Koje WIyCTPyjy pall y peaTHuM CUCTeMUMa. JelaH TeCT CHCTeMa je IPHKa3aH Kpo3
paj TecT aluIMKalpje Koja IIajbe TOK IoJIaTaka KOju IMpeZcTaBiba IMOJATKe ca Kamepe Koja
CHHMMa TyT HCIpPEeJ BO3WIA M alUIMKaIMje HalpeaHor cucTeMa 3a momoh Bo3auy (Advanced
Driver-Assistance System - ADAS) [21] koje ce wm3BpimaBajy Ha wuHcTaHiama Adaptive
AUTOSAR mnardopme, anu Ha pa3nuuuTHM MammHama. Adaptive arummkaruja HampegHor
crcTeMa 3a ToMoh Bo3ady JeMOHCTpUpa cucTeM "XHUTHOT Kouewa', TeHepuInyhu curHaie 3a
KOYeHe, ako IMOCTOju moTpeda 3a THM, cTBapajyhu peanHo onTepeheme XapABEpCKUX U
copTBepCKUX MIaTHOPMHU Y CMHUCITY KOPHIITEHA padyHapa, MEMOPHje ¥ KOMYHHKAIHOHMX

pecypca. ['padmuku mpukas cuctema je 1aT Ha ciuiu 2.7.
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Cnuka 2.7 IToctaBka tectHor cuctema Adaptive AUTOSAR nemoHncTpaTopa

JleMOHCTpaTop KOjHU je KOPUIIITEH 3a U3paly MPOjeKTa MpaTu CTaHAapa KOju je 00jaB/beH
y okTo0py 2017-e rogune. Mako cy y cTannapay AaTu 3aXTjeBU Koje Ou Tpebao /1a uchymana
CEepBHC 3a AXypHpame U KOHUTypanujy cucTeMa, y IEMOHCTPATOpy e HHje Hallao KOJ KOju

OM UMILUIEMEHTHPAO TE 3aXTjeBe.

2.4 Internet of Things

0T je mpexa ¢usmukux ypehaja, Bo3wia, KyhHHX amapata W APYrHX IMpeaMeTa ca
€JIEKTPOHUKOM, CO(TBEPOM, CEH30pHMa, aKTyaTopuMa M MoryhHomhy KOMyHHKaluje, IITO
omoryhaBa Tum ypehajuma nia ce crajajy u pa3Mmjemyjy noaarke, crBapajyhu moryhHocTH 3a
JTUPEKTHU]Y MHTErpanujy (QU3MYKOr CBHUjeTa y padyyHapcKe CHUCTeMe, IITO JOBOAM 1O
no0oJbama ehUKACHOCTH, EKOHOMCKUX KOPHCTH M CMameHe WHTepBeHIje Jbyan. OBakBU
CHUCTEMHU MMajy IMIUPOK CIEKTap ymnoTpede oJ1 MaMeTHUX Kyha, Mpeko MeAHIMHE, Ta YaK J10

NOJbOMPUBpEE. JejaH TakaB CUCTEM KOjU ce KOpUCTH y mamMmeTHUM Kyhawma jecte OBLO.

2.5 OBLOcuncteMm

Cucrtem je opranmzoBaH kao Ha ciauuu 2.8. KomyHukanuja ca ypehajuma octBapeHa
HajIpHje MoBe3uBameM nepudepuux ypehaja (enr. nod) Ha HMEHTPATHN KOHTPOJIEP, KOjH je y
KOMYHHUKAIMjH ca MPEXKHUM pyTepoM. MpexHu pyrep KoMmyHuimpa ca cloud cepsucom.
CepBuc y o0naky Takohe MMa MOTyhHOCT IHUpPEKTHE KOMYHHKAalMje ca KIHJeHTOM. Y
3aBMCHOCTH OJ TOTa JIa JIU C€ KJIM]eHT Hajla3! y JIOKAJIHO) MPEXKHU Y KOjOj j€ MPEXXHHU pyTep WK
Ha yJ1aJbeHOj JIOKAIIMj1, leroBa KOMyHHUKallMja ca LIeHTpaTHUM ypehajeM ce o0aBsba AUPEKTHO
win npeko cloud cepsuca. HezaBucHo on mo3aavHCKe MMIUIEMEHTAlMje KOMYHHKAIHUje ca

KOPHCHHUKOM, CBa MHTEpaKIIKja ca KOPUCHUKOM ce 00aBJba MMyTeM KOPUCHUYKOT IOpTaja.
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Cnuka 2.8 Apxurekrypa OBLO cucrema

VY HacTaBKy je JaT ONUC HajBAXHUjUX KOMIIOHEHTH Koje unHe OBLO cucrem — mopranu,

cloud cepBucH, KOHTpOJICpU Ka0 U HAYMH KOMyHHUKAIHje U3Mel)y mux.

2.5.1 KOpUCHUYKM M aAMUHUCTPATUBHMU nopTan

3a ympaBpame ypehajuma, kao W TpHKa3 CBUX WHGOpMAIMja WIH TMOTSHIIH]THAX
MoryhHOCTH axkypupama copTBepa Ha HCTUM, KOPUCHHUK WA aJIMUHHCTPATOP CUCTEMa MOTY
IPUCTYNATH CUCTEMY ITOMOhY KOPHUCHUYKOT MU a]MUHUCTPATUBHOT ITOpTAaJIa.

[Tpuka3uBameM ayToMoOMIa Yy OBOM CHUCTEMY Kao joIll jefHor ypehaja, Mory ce 1o6utu
uH(popMallrje 0 HHCTAJUPAaHUM allJIMKallijaMa y ayTOMOOMITY Kao U BEP3UjU UCTUX U MPYKUTU
MOTyhHOCT KOPUCHUKY J1a 110 eJbU aXKypHpa COPTBEP KOJU HU Y KOM CIIy4ajy HE MOXKE IOBECTH
JI0 HeXeJbeHuX nocsbeauna. C apyre cTpaHe, OpUrHHaIHU Ipou3Bohauu orpeMe MOry ImyTeM
aJIMUHUCTPATUBHOI MOpTajla HAMETHYTH aXypUpame aruimkangja 0e3 HHTepakuuje ca
KOpUCHUKOM. To Cy atuiMkanuje Koje MOTy JIOBECTH YakK U 0 CMPTHHUX UCX0/1a, Kao Ha IpUMjep
ADAS armmkanyje wiv axyprupame caMor CHCTeMa.

Hagenene ounke cucrema, notephyjy aa je cipera ca Adaptive miardpopmom moryha u

J1a je 3a UMIUIEMEHTAI]y oTpedaH NocpeIHUK u3Mel)y HaBeleHUX IjjesInHa.

2.5.2 LleHTpanHu KOHTpoONep

LlenTpanHu KOHTpoJiep 00aBJba MpoLEC MPUXBaTakba U 00paje KOPUCHUYKE KOMaHJIE U
ynpaBiba forahajuma mpucturiauMm oj ctpane mnepudepnux ypehaja. On o6e3bjehyje kako
KOH(UTypalujy U HajArjelame MpoMjeHe cTama nepudepHux ypehaja, Tako u MoryhHoct
muxoBe KoHTpone. IlogpxkaBa pasnmuuure mnpoTokoie Kojuma nepudepHu ypehaju
KOMyHHIIMpajy. Takohe, yBoIM M HaNpeAHU]y JIOTHKY y CHUCTEM, I1a Cy Ha OBOj KOMIOHEHTH
onpahene muHUMaIHe u3MjeHe kako 6u OBLO cuctem mMorao ja moapxu U ayToMOOHI Kao

IO CUCTEMA.
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2.5.3 OBLO Cloud

Kao mto je mpeTxoaHo NOMEHYTO, ITOCTOje ABa MOTryha ToKka KOMYHUKAIMja KIIHjeHTCKUX
aruIMKaIyja ca ypehajuma: TMpeKTHH, Kajia ce KIUjeHT Halla3! Y UCTO]j JIOKATHO] MPEXKH Kao U
neHTpannu ypehaj, mim mocpeactsom cloud cepsuca, kaja je KIIMjeHT BaH JOMaIllaja JIOKaIHEe
mpexe. Cloud cepsucu 006e36jel)yjy KOHCTaHTHO HOCTYIHY IIPOTPaMCKy IOAPIIKY Ha
HHTepHeTy, Koja je ToBe3aHa ca IEHTpaIHUM ypehajem ca jeqHe cTpaHe W KIMjeHTHMa ca
npyruma. To npy»xa MoryhHOCT J1a yaajbeHO axkypupame ayromoouia 3axusu. Cloud cepsucu,
OJIHOCHO TOJAIM LIEHTpaTHUX ypehaja, Cy MOCTYNMHU M KpO3 KIMjEHTCKH TOPTaJl, OJaKie je
takohe Moryh mperien u KOHTpOJIa CBUX IICHTPATHUX ypehaja Ha KOHKPETHOM HAJIOTY, Kao M
ypehaja moBezanux ca wuMa. CBaku LeHTpalHu ypehaj canpxu uaeHTuguKauonu 6poj, Koju
ce ToBe3yje ca KOpPUCHWYKMM HaioroM. OBaj BHJ KOPHCHHYKE CIpere je IMmorojaH 3a

OJIpKaBamC IjEJIOKYITHOT CHCTEMa O] CTPaHe aJIMUHHUCTPATOPA.

2.5.4 Be3a uamelhy OBLO Cloud cepBuca v LleHTpasiHOI KOHTpoJiepa

Pasmjena nmopyka usmel)y cloud cepsuca u neHTpaaHor KoHTposiepa ce 6asupa na MOTT
(Message Queuing Telemetry Transport) [22] nporokosiy. OBaj M2M mpoTOKON je BeoMma
3actymibeH y l0T cuctemuma 300r mpermiata/o0jaBa MexaHM3Ma KOMYHHUKallMje KOjU
nonapkasa. [Ipema cnenudukanuju, pasiukyjy c€ TpHU JIOTUYKE KOMIIOHEHTE — MpuMaall,
nommsbaian ¥ nocpenHuuu. [locpeqHuk je HeonxoAaH y pa3MjeHu nopyka usmel)y paznuaurux
MQTT xnujenata u Ha3uBa ce Opokep. [lommbanal masmse Mopyke Ka MOCPEHUKY, IIPU YEMY
neunuiie remy nopyke. [Ipumaonu cy npernnahenu Ha oapehene teme. Ilopyke npumaory
UCIIOpYyYyje MOCPETHUK, HA OCHOBY Te€Ma Ha Koje je mpumarail npetmiahed. OBaj MpoTOKOJI ce
3acHuBa Ha HenpekuaHoj TCP Be3w, Tako Ja je HEONXOMHO y MO3aJIUHU Y CBAKOM TPEHYTKY
3aap)kaBaTh akTUBaH mpouec. [IpBuM Kopak NHpu HMHMLMjANTH3AaLUjU KOMYHMKalMje jecTe
NOBE3MBalkE IpUMaola ca OpOKEepoM IMPEeKo KOI' ce KacHUje BpIIM Jajka pa3MjeHa
uH(popmaryja.

CBpxa KOpHUIITEeHa OBAKBE apXUTEKTYpE jecTe CMambemhe onTepehema 1 nepuoaa oopaze
yHyTap cepBuca. [IpeaHoct ce orjena y Tome IITO MOTPOIIAY MOXKE Jla OYHE ca 0OpasoM
OPUCTUIIMX HHpOpMalMja NPUTOM HE 3HajyhH HUIITA O HErOBUM MOIIMJbAOLIMMA, JIOK

HCTOBpPEMEHO MpOoU3Bolau reHepuIlle HoBE MOPYKe U Mpocibelyje ux y pen.

2.6 OTA Bridge arent

Over The Air (OTA) Bridge arent mpexacraBiba ekcrensujy Adaptive AUTOSAR

iatopMe 3a KoMyHHKanujy ca cloud cepBrcuma. AreHT KOPUCTH KOMYHHKAIIMOHU MOJYJ
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Adaptive mnardopme (ARA::COM) 3a komyHHIMpame ca akTuBHUM Adaptive arunkaiujama u
CepBUCHMA, Ka0 U 3a NPUKYIUbAIE IMOJIaTaKa M MpHMame Pa3IMUUTUX BpcTa gorahaja koje
TCHEpUIIly KOMIIOHEHTE CUCTeMa M HOCH pa3nnuute Bpcre MHpopmanuja. KomyHukanuja ca
cloud cepBucuMa ce obaBsba ImyTeM MPOTOKOJIA KOju HaMmehy caMu CepBHUCH, a TO je H3BOIJBHBO
jennocraBHOM u3MjeHoM kommonenTe Bridge Client koja je 1o camor arenrta Kao IITo ¢e BUIAH
ca ciuke 2.9. MHunmjatop komyHuKaiuje Moxke outu cloud unu cama miardopma.

NujenoBu OTA Bridge arenra: Bridge Client, u3BpiiHo OKpyKembe areHTa M HeroBe

€KCTEH3H]j€ Cy OIUCaHe y J1aJbeM JH]jely TeKCTa.

Vehicle
& OTA Bridge Agent
= Bridge Client |
cuenlf\genace I
Ciom.hterhce
- Bridge Runtime  Client Interface
T Service Interface
.
= Sservice 1 . Service 2
| Servicelnterface | Servicelntertace | goryice Interface
I——0) . (e
Service Interface I Service Interface

Cnuka 2.9 Apxurekrypa OTA Bridge arenrta

2.6.1 Bridge Client

Knujentckn mMomyn mosHaje HauMH pa3MjeHe mojaraka ca ogabpanum 0T cucremom.
CBpxa OBOI' MOJyNa je Jla OCTaJMM KOMIIOHEHTaMa arcTpaxyje HauuH KOMYHMKaluje ca
KOPUILTEHUM CHCTEMOM, Tj. YIIPABJbAYKUM j€AMHHUIIAMA TOT CUCTEMA. Y KOHKPETHOM pjellehy
KOPHUIITEH je KIMjEeHTCKH MOAYN Koju omoryhyje xomyHmkanujy ca OBLO uentpamHum

yIpaBJbauKUM jeTUHHUIIAMa KOPHUIITEHeM UHTepHET mpoTokoda (IP).

2.6.2 Bridge Runtime

OBa KOMITOHEHTa je OJrOBOpHa 3a MIMperme aorahaja (eHr. event) yHyrap areHTa Imo

mrabiony ,,00jaBe’ u ,,ipermnare”. Jlorahaju ce mpomnarupajy Ha 00je cTpaHe, 0] cepBUCa IO

16



Teopujcke ocHOBE

KJIHjeHTa u 00pHyTO. W cepBHCH M KIHMjEHTH ce perucTpyjy Ha Bridge Runtime u 06e36ehyjy
onrosapajyhe oOpahuBaue 3a pasnmuuute BpcTe morahaja xoje moaprxkasajy. Kama jeman on
y4eCHHMKa MHTEPHE KOMYHHKaIIM]e TIOKYIIa Jia molnabe cBoj gorahaj y Runtime, taj gorahaj ce
CTaBJba Ha jejIaH OJ1 IOCTYITHHUX pe/loBa 3a foraljaje. BuiecTpyku peioBu ce KOpHcTe 1a Ou ce

00e301je11MI0 MUHUMAJTHO Kallllelhe TOKOM pactojese porahaja.

2.6.3 CepBucu OTA Bridge areHTa

HajBaskHuju 1MO areHTa jecy BeroBe eKCTEH3H]E Y BULy CEpBHCA KOj€ € MOT'y BE€3aTH 3a
paznmuute aujenose Adaptive miardopme, Kao Ha MpUMjep 3a IUJarHOCTUKY WM CEPBHC 3a
axXypupame W KoHpurypanujy cucrema. CepBHCH ce J10/1ajy peructpoBamem Ha Bridge
Runtime, npuiukoM koje Tpeba ma obe36ujene oopahusau y Buay callback ¢pyukimje kao u

nmucty aorabhaja Ha Koje ce ,,iperriahyjy®.

2.7 Xappasepcke nnatcgopMe 3a pa3Boj

Kako Ou oBaj pag 6uo peanu3oBaH motpebHO je ocrmocooutn Adaptive mathopmy Ha
XapJBepy KOju ce MOXe HahM W y eJIeKTPOHCKO] YIPaBJbauyKoj jEIUHUIM ayromMoOmma. Y
payyHapCKUM CUCTEMHMA KOjH c€ KOPUCTE Yy ayTOMOOMJIICKO] MHIYCTPUJU MIPUCYTHU CYy pa3HU
IpOoIecOpy ca MPUMJETHOM TEKHOM Ka 00jeIumbaBamy yjaora y MmTo MabHu 0poj GU3NIKUX
jenuHuiia. Buiile oBakBHX Tpoliiecopa 3ajeHO ca IEHTPAITHUM MIPOIIECOPOM 00jeTuHaBajy ce y
jeaHo uHTErprcano koo (enr. System-on-Chip — SoC).

[Tponiecop (MHTErpHcaHO KOJO) KOjU MOAp)KAaBa ONEPAaTHMBHM CHUCTEM KOjU IOCjenyje
sumenpouecan POSIX moxe moctatn Adaptive miatdopma jep je To yCIioB 3a BeH HCIpaBaH
paz, oK caM XapJBep Ha KOjeM pajaH, miaaTdopma rnocmarpa Kao ,,MamuHy*“. O0pasnoxemne je
Jla XapBep MOXe OMTH BUPTYEITHN30BaH KOPUIITEHEM PA3IMINTHX TEXHOJIOTH]a TIOBE3aHUX ca
XHUIIEPBU30pUMa, a MOTPEOHO je mocTuh KOH3UCTEHTaH NorJie ] Ha iaTtdopmy 6e3 0063upa Ha
TO.

3a TecTHpame U Pa3BOj OBOT pajia KOPHIITEHE Cy XapJBepcKe TuiaThopMe 3aCHOBaHE Ha

Texas Instruments TDA2x [23] u Qualcomm Snapdragon S820A [24] unrerprcanumM KOJUMA.

2.7.1 Alpha Automotive Machine Vision

[Mnatrdpopma mox umenom Alpha Automotive Machine Vision mocjenyje tpu TDA2X
uHTerprcana xona (ciauka 2.10) o kojux je Ha jeaqHom u3Mehy octanux OMo M OnepaTHBHH
CHCTEM KOjU HCIyHaBa yclioBe morpedHe 3a pan Adaptive miardopme. [pyra nsa uuma ce
KOPHUCTE 32 aJlTOPUTME IIpero3HaBama 00jeKaTa, MpoHaJaKemhe YUCTOT IPOCTOPa U CIMYHO, ca

kojux Adaptive ammkanuje MOry KOPHCTUTH ITOJAaTKE M JOHOCHTH OfpeheHe ommyKe.
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Cnuka 2.10 Usrnen u 6mok-aujarpam Alpha mnardpopme

VY okBupy TDA2X unterpucaHor kKosa, Hajase ce:

e 2 ARM Cortex A15 u 2 ARM Cortex M4 nientpansa mporecopa;

e 2 mpolecopa 3a AMTUTaIHy o0pany curHana C66X;

e 2 rpa¢uuka npouecopa SGX544 3D.

2.7.2 Intrinsyc S820AM V2 ADP

CONNECTION
UNT

1T

HOMI
OuUTPUT

Pa3Bojua miarpopma Intrinsyc S820AM V2 ADP na kojoj ce Hamazm Qualcomm

Snapdragon S820A uHTerprcaHo KoJ0 MOcje/lyje MHOIITBO JTUTUTATHUX U aHAJIOTHUX ylia3a u

n3J1a3a, Kao IITO ce BUAM Ha ciuiu 2.11.

CAMERA INPUTI

CAMERA INPUT

CAMERA INPUT

Qualcomm Snapdragon S820A SoC

KryoCPU |
Quadcore |

|

CAMERA INPUT

=

Adreno 530 GPU

Hexagon 680 DSP

HDMI
OuTPUT

Cnuka 2.11 Usrnen u 6iok-gujarpam Intrinsyc S820AM V2 ADP miardopme

VY OKkBHpY MHTETPUCAHOT KOJIa HaJla3e Ce TPH MpoIiecopa:

e 1eHTpannu nporecop Kryo;

e rpadwuuku mporecop Adreno;

e TIpOIIeCOp 3a AUTUTATHY 00paxy curnaiga Hexagon.

Taxohe moaprkaBa onepaTuBHE cucteM ca Adaptive miatdopmom.
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3. KoHuyenT pjewerna

VY mpeTxoJHOM TOTJIaBJby Cy OOjallllbeHH JIHjEJIOBH OBOT CHCTEMa Kao I0jeIMHAYHE
IjeJINHE JIOK j€ Y OBOM IIOTJIaBJbY OMMCaHa MPeUIoKeHa COTBEPCKA apXUTEKTypa MpHKa3zaHa
Ha ciuuu 3.1, xoja 6u omoryhuna uHTerpauujy cucrema, kao 1 OTA axypupame codraepa,
alli ¥ CTBOpWJIa MOTYhHOCT 3a Jpyre Omiuje yaabeHe KOHTposie U mpahema, Kao IITo je Ha
npuMjep yaajbeHo npaheme T1ujarHocTuKe.

3a wm3pamy codTBepa KopuinrteH je Linux cuctem mnpuiarol)eH ayToMOOHICKAM

cranaapauma, o Hasusom AGL (Automotive Grade Linux).

ARA:COM ARA::COM ARA::COM \i/
ke and y - ARA::UCM / sl \
—( OBLO

Cnuka 3.1 ApxuTeKTypa NpeasiokKeHOT pjelemha
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3.1 ApXxuTeKkTypa CMCTeMa 3a yAa/beHO aXxypuparwe codreepa

Camy apxHuTeKTypy je Hajoosbe 00jaCHUTH OIMCOM YHTABOT Ipolieca 3a oapelheHu ciyydaj
KOPUIITEHhA.

[Ipouec OTA axypupama nounme Kajga KOpucHUK kpo3 kopucHnuku OBLO mopran of
noHyheHux aruimkaiuja, uzabepe jeaHy Kojy XKeau Ja axypupa. AIUTHMKaluje Koje MOXKe aa
aXypupa Cy HapaBHO IOHyheHe o] cTpaHe OpUIHHAJIHOI Npou3Bohaua ompeme M TO
arkanuje koje Hajuemhe cnanajy y Infotainment momen. Jlpyru ciywaj 6u 6uo na cam
OPHUTMHAJHU NpOou3Bolad omnpeMe HaMeTHE aXypupame aluiiKalnja Kao IMTO Cy aruTiKanuje
HalpeJHUX CUcTeMa 3a moMoh Bo3ady, 4Mju Morpemiad MpopavyyH MOXKe JT0OBECTH A0 (paTaiHux
ucxoja.

OBLO cucrem npexo cloud cepuca ycrniocrasiba konekiujy ca OTA Bridge knujeHTom
Ha IP HuBOY M myTem Beh MMIUIEMEHTHpaHUX MexaHu3ama obasujerntaBa OTA Bridge arenra
0 HOBOM TIaKeTy.

OTA Bridge arent npormaripa OBy IMOPYyKY 10 OroBapajyher cepsuca, KOju je y OBOM
ciryuajy Updater cepsuc. OBaj cepBUC 3aTuM Mpey3me ojarosapajyhu maker myrem HTTP
NPOTOKOJa HAa MallMHYy, a 3aTUM 3all0YHE IPOIeC aKypHpama IPO3UBAKBEM CEpBUCA
ARA::UCM, koju ce noOpuHe 3a MpoLec axyprpama.

[Tocmatpajyhu apxuTekTypy, KOMIIOHEHTE KOje He MOCTOoje, a MOTpeOHe Ccy 3a MOTIYHY
UHTErpanujy HaBeIeHux cuctema jecy mHcranna OTA Bridge cepruca - Updater Service u
Update and Configuration Manager, ogHOCHO CEpBHC 3a aXypupame W KOH(UTyparmjy
cuctema (ARA::UCM) koju je omucaH CTaHIapAOM, ald HE W HUMIUICMEHTHpPaH Y
JIEMOHCTpaTOpy KOPHUIITEHOM Y OBOM pajy. Takole, morpeGHO je npoumnpeme Beh nocrojeher

OBLO cucrema kako 6u MOTa0 J1a TIOJIP)KH HOBY BPCTY ,,lTaMeTHUX " ypehaja — Bo3mIa.

3.2 OTA Bridge cepsuc — Updater

Updater cepsuc je excrensuja OTA Bridge arenra koju je 3aayKeH Ja Mmpey3Me makeTe
KOJU Cy NOTpeOHHM 3a axypupamwe, KOH(QUTypalujy WM KaluOpauujy aruivkanuja u
iatpopme. Crenehu xopak jecte na mpozoBe ARA::UCM cepBuc xako 61 ce axypupame y
noTnyHocTy u3Bpumwio. Kako 61 oBa 1Ba cepBrca MorJia J1a KOMyHULIUPA]y MOTPEOHO HX je

noe3at myreM ARA::COM wmonyia.
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3.3 HNMnnemeHTauuja cepBuca 3a aXKypupame U
koH(purypaumjy cucrema (ARA::UCM)

[Mparchu cnenndukanujy Adaptive AUTOSAR crangapaa o6jaBibeny y okToopy 2017-¢
roguae mMoxe ce ummuiemMentupatd ARA::UCM cepBuc koju ce moxe Hahm Ha Adaptive

w1aThopMH, a CAMUM TUM U Y IEMOHCTPATOPY.

3.3.1 lNpeTnocraBke u NpeaycnoBun

Crnenudukanuja cragapia ca HaMjepoM He Ie(UHUIIEC CEPBUC MPEBUIIEC CTPUKTHO H
JIeTaJbHO KaKo O OCTaBHMIIA IPOCTOP 32 Pa3IMYUTE UMILJIEMEHTAIIM]€ ¥ MHTErpallHje ca APYruM
cuctemuma, kao mrto je OBLO, anu HaBoau cTBapu Koje cy moTpeOHe 1a Ou 0Baj CepBUC Paauo
UCIIPABHO, CHTYPHO ¥ CKJIQJIHO Ca OCTaTKOM IIaTGopme.

JemHa o TIaBHUX CTBApH KOjy crienuduKanyja JepUHUIIC jeCTe TOCTOjakbe TAKO3BAHOT
,»,COPTBEPCKOT MakeTa’™ Koju ynaszu y obpaxy. CepBUC paam caMoO ca JIOKAJTHOM KOTIH]jOM TOT
naKeTa, IITO y MPEeBOAY 3HA4M Jia je MOTPEeOHO Npey3eTH KOIHjy OBOT MaKeTa ca yJaJbeHOT
cepBepa Ha camy MamnHy. HaunH npey3uMarma Huje Te(UHICAH IITO je U MPYXKHUIO OCHOBY 3a

pa3Boj oBor pajna u camy uHTerpamnujy ca OBLO cuctemom.

3.3.1.1 ,,Co¢pTBepcku naker"

Vna3na jenuauna 3a ARA::UCM je ,,coptBepckn maket. [lakeT ykipyuyje, Ha mpumjep,
jemaH WM BWIE W3BpIIHUX mporpama (Adaptive) amwkamuja, HOBE Bep3uje je3rpa, WM
aKypupaHe MojaTKe 3a KoHpUTrypanujy u kanuopamujy notpedne Adaptive miardopme. To je
JIMO TIAKEeTa KOjU Ca/IP’KU CTBApHE IMO/IaTKe KOju he ce JoaaTh nim U3MHUjEeHUTH Ha TuaT(opMu.
[Topen monataka o amjaukKanyjamMa M KOH(Urypanujama, CBakM CO(TBEPCKU MAKET CaApPKU
MaHH(]ECT Mmakera KOju Mpy)ka MeTanoJaTKe Kao MITO Cy MMe TaKeTa, Bep3uja, 3aBUCHOCTH U
takole je moryhe yoarutu undopmaimje cnernuduyane 3a mpousBolhade Koje ©M MOTY ITOMOhH

npuirkoM obpaze. Ilpumjep jennor manudecta je npuka3aH UCTIOA:

"name": "/swcls/swcle",
"path": "TestApplUCM",
"version": "1.0",
"checksum": 1639441683,
"uncompressedSize": 110592,
"requestType": 1
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®dopmar nakera HUje crienupuIMpan, MTO OMOryhaBa KOPHUIITEHE PA3THUYUTHX PjelICHa
3a UMIUIeMeHTanujy cepuca. CopTBEepCKH MakKeT CacTOju C€ OJ] MOJaTaKa 3a axypupame
codrBepa u Mmeta mogaraka. OBaj cagpikaj he ce reHepucaTH IyTeM ajata mpousBohada u TakaB
nakeT he ARA::UCM o6pahuBatu. Ha mnardopmu, ammmkanyja cnennduvHa 3a OpUTHHAIHE
npousBohaue onpeme he nodutu OEM nakeT ¥ U3BPILIUTH JEKOMIIPECOBamE U Aeln(poBame

nakera npuje oopaae. OBaj mporiec je npukasad Ha ciunu 3.2.

Tooling

Vendor package

ziphar
- OEM package

Cnuka 3.2 Tok coTBEpCKOT MakeTa 3a axypupame

CrtpykTypa makera 3a OBy UMIUICMEHTAIIN]y CEpPBUCA je JaTa Ha ciuiu 3.3, I0K je cama
CTPYKTypa aIrJiMKaljja y OKBUPY MaKeTa ycJIOBJbeHa KOMIOHeHToM Execution Manager koja
je 3aaykeHa 3a YIpaBJbamke XMBOTHHM LMKIYCOM arllMKallMja W MOKPETameM CHUCTeMa Ha

Adaptive miardopmu.

Software Package
— Application1
| —nbin

| | L— app.bin
| b—etc

| | L— MANIFESTjson
| b—var

| | L— kvsDataBase json
| —,

|

— Application2

| —bin

| | L—app.bin

| b—etc

| | b— MANIFEST json
| b—var

| | — kvsDataBase json
| ¥

|
L— SW-PACKAGE-MANIFEST.json

Cmuxka 3.3 Ctpykrypa ,,copTBepcKor makera“
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3.3.2 3axTjeBu Koje Mopa ucnyHuTtn ARA::UCM

Beh je momenyro ma ce 3amaru ARA::UCM cepBuca mMory rpy0o pa3BpcTaTd Ha

WHCTAIIMpame, Kypupame U Oprucame copTBepa Ha MIaTGopMu, ald 32 UMIUIEMEHTAIIN]Y CY

noTpeOHM IeTaJbHU U (DOPMAIIHU 3aIIMCH AY>KHOCTH OBOT' CEPBHCA.

ARA

::UCM T1peba na:

noapku MoryhHocT MHCTanupama HoBor codrBepa Ha Adaptive miardopmy;
noapku  MoryhHoct akypupama Beh mocrojeher codrBepa na Adaptive
maThopmH,

noapxu MoryhHoct 6pucama mocrojeher codprrepa ca Adaptive miarpopme;
oOpuile CBe TpajHO cadyBaHE IOJIATKE KOje je HampaBWia WM cadyBalia
aruTMKaIyja Koja ce opwuiie;

U3BPIIIY TPOBjepy U BAIUIAIIM]Y ITAKETa TOKOM 00pajie — He HABOJIU CE MO KOjUM
KpuTepujymuma he ce BpInT cama npoBjepa U BajIuaalinja;

NPOBjEpHU 3aBUCHOCTH U TIPEAYCIOBE MOTPEOHE 3a WHCTAJAIN]y/aKypUpamke
coTBepa — 3aBUCHOCTH OJ1 IPYTUX aIUIMKaIuja, OnbInoTeKa v lbUXOBUX Bep3Hja,
Kao M MpOBjepa JOCTYMHOCTH MEMOpHje MOTpeOHEe 3a YCIjelIHO HU3BPILIABAHE
orepaluje  cil.;

U3BjellTaBalbe O Bep3uju codrBepa mpucyrHor Ha Adaptive mmatrdopmu —
noTpeOHO je 00e30ujenuT uHTEpdejc MyTeM Kojer Ou ce polaBbalia
nH(popmaIrja o1 cepBuca;

o0e30ujenqn MexaHu3aM 3a Bpahame MallMHE Yy TOCIeAme MO3HATO

(GYHKLIHMOHAIHO CTamke y CIydajy KBapa.

Pasmarpamem OBHX 3axTjeBa MOTy ce u3BecTH cibenehu ciaydajeBu koje ARA::UCM Ttpeba na

MOAPKH, IPUKA3aHU HA cauuu 3.4.
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Software Install

<<include>> <<include>>

Validate Package Check dependencies

<<include>> <<include>>

Software Update

<<extends>>
1

\"4
Rollback in case of failure
Get Installed Software,
Software Uninstall

<<include>>

Remove all stored dat3

Cmuka 3.4 Use-Case nujarpam

Updater Service

BaxHo je HanloMeHyTH Jia je CTaHAapA y U3paay U 1a MMIIJIEMEHTAIM]a KOja 3aJJ0BOJbaBa
caMo OBE YCJIOBE HE TapaHTyje CUTYPHOCT U UCIpPaBaH paJl BAaH KOHTPOJIHUCAHOT OKpYKemba U

TOKOM H3J1aralkba BalbCKHUM YTI/II_IajI/IMa.

3.4 TMpowuperwe OBLO cncrtema

Ha 6u ce omoryhmio ¢pyHKIIMOHUCAKE I[J€TTOKYITHOT CHCTEMa, HEOMXO0IHE Cy onpeheHe
moaudukaimje OBLO cucrema. Kommonenta OHM (OBLO Home Manager) xoja je muo
HeHTpanHor ypehaja, MonupukoBaHa je Ja omoryhn KOMyHHKalMjy ca pa3BOjHOM
wiatpopmoM koja je y OBLO cucremy mpukasana kao reHepuuku ypehaj ca oxapehenum
(GyHKIIMOHATHOCTUMA KOje Cy KapaKTepHCTU4YHE 3a Bo3wia. Moaudukamuja je cBeleHa Ha
yBoheme HoBe Bus kommonenTe y OHM, koja je cBpcrana y |P Bus mopoauity, v koja je Ha3BaHa
OnebrainBus.

Onebrain IP Bus 3agyxeH je 3a oTkpuBame ypehaja kao v 3a CBaKd BUJ] KOMYHHKAIIH]E

ca muM. [TocToju MmoryhHOCT KOpHIIITeHa BUIIIE O] jeAHOT ypehaja.
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[Topen Bus moyna nMIieMeHTHpaH je€ ¥ HOBU TUII ypehaja Koju CIyKu 3a anCTPaKIn]y

(YHKIMOHATHOCTH pa3BoOjHE TIAThOpMeE.

Apxutektypa npomupene OHM komnonenTe nara je Ha ciui 3.5.

System Discovery Scene Connectivity Controller
Controller Controller Controller Controller "t N

Controller Manager

Event Dispatcher Command Queues

Device Manager

Onebrain IP
Bus Bus

ZigBee Dev 1

ZigBee Dev N

Zwave Dev 1

z
>
Q
z
wv
=3
@

IP Cam Dev 1
IPCam Dev N
Onebrain Dev 1

—
>
()]

Q

=
w
=

(=]

=
>
@
o
=
(4]
S
sl
[
=
o

Cnuka 3.5 Apxurektypa npomrpese OHM koMoneHTe
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4. MporpamMcko pjeweme

Y 0BOM MOTJIaBJby j€ Mpe/ICTaB/beHa UMILUIEMEHTAIMja CBUX JUjeJI0Ba KOjU Cy TOTPEOHH
3a MOTITYHY M3BeI0Y yIaaJbeHOTr axypupama. Jlat je mpuka3 Updater cepBuca kao ekcTeH3uje
OTA Bridge arenra, anu u apxurekrypa cepuca ARA::UCM nyrem UML (Unified Modelling
Language) aujarpama u OIUCaHu Cy CBH H3BEACHH TUIIOBH KOPUILITCHH Y HMIUIEMEHTAIHjU KA0

" CaM Ha4WH KOPUIITCHA.

4.1 Updater cepBuc

CepBHuc je MpencTaB/beH KPpo3 OMUC HajBAKHUJUX MoJba (Tabena 4.1) u MeTtoxaa (Tabena
4.2) 3aayxeHux 3a Be3y ca Bridge Runtime kommoneHnToM kao u komyHuKaiujy ca ARA::UCM

CEPBHCOM.

Jexnapanuja nosba Onuc nospa

std::shared_ptr<ara::ucm::proxy::PackageManager> | Proxy 3a koMmyHHKaIHjy ca
M_proxy; ARA::UCM cepBucoM IpeKo
ARA::COM monyna

runtime::CallbackRoutine serviceCallback; Besa ca OTA Bridge Runtime
KOMIIOHEHTOM
runtime::EventArray events; Jlucra koja caapxu cBe

norahaje HaMHjeHEHE OBOM

CepBHCY

Ta6ena 4.1 Onuc HajBakHKUjuX mosba Updater cepsuca
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Jexmapanuja MeToe Omnuc nmapamerapa METOJIe Omnuc meroe

bool init(); - Wunnujammsyje OTA
Bridge cepsuc. Bpaha
true axo je ycmjenrHo

U3BpLICHA

bool delnit(); - Jeunnunujanusyje OTA
Bridge cepsuc. Bpaha
true axo je ycmjenrHo

U3BpLICHA

bool updaterCallback( Joralhaj koju cepBuc [MTapcupa norahaje,
onebrain::bridge::event::Event& | npuma ox Bridge Runtime | mnpey3uma copTBepcku
event); KOMITIOHCHTEC, HHUIIMPAH MMaKeT U MHUIIUpa
on crpane cloud cepsuca AKypHpame KOJ

ARA::UCM cepBuca

void FindServiceCallback( [Toka3uBau(¥) Ha TpaKeHE [Tosesyje Updater
cepuce — ARA::UCM:: cepsuc ca ARA::UCM

ProcessSwPackage() CEpBUCOM

ara::com::ServiceHandleContainer

<ara::ucm::pkgmgr::HandleType>
handles);

Tab6ena 4.2 Onuc Hajsaxxuujux meroaa Updater cepeuca

4.2 ARA:;:UCM

['maBuu cepruc koju npyxka ARA::UCM jecte ProcessSwPackage, koju nprmMa myramy
10 coTBEpCKOr Makera Koju je crmpemaH 3a o0pany. CodTBepcku MakeT MOXe caipikKaTu

SaXTjCBe 3a I/IHCTaJ'IaI_II/ij, YKIIakbambE NI AXXKypUPA:C.

4.2.1 3axTjeB 3a MHCTaNauujy

V ciyyajy 3axTeBa 3a MHCTaIAIM]y, MEHAlep MaKeTa aHAM3Upa cajpiKaj makera aa Ou
HAMpaBHO JIUCTY alUIMKalMja yHyTap makera nomohy kiace ApplicationListBuilder. Onna
ynopelyje TucTy aruiMkaiyja y makeTy ca JIMCTOM Beh MHCTamMpaHuX aruivkaiuja Kpeupanux
y UHHUIIM]aJIH3allMOHOM BpEMEHY Kako Ou MpoBjepuo Aa Jin je cohTBEpPCKH MakeT Beh mpucyran

Ha mardopmu. [Taker he GuTn MHCTANIMpPaH caMo aKko je HOBA Bep3uja BUILA.
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Hakon wuHcramamuje obasjemraBa FExecution Manager (ARA::EXEC) kommoHeHTY 0

HOBUM aIlTuKaIjama.

4.2.2 3axTjeB 3a yKlamwame

VY caydajy 3axTeBa 3a yKJIamame, MEHalep MaKeTa MpoBjepaBa /1a JIM Ce YKIAbambeM
HapyIIaBa 3aBUCHOCT JIPYTUX HHCTATUPAHUX aruinkanuja. [Ipe Hero mro je CTBapHO YKIOHkEHA,
armukanuja ox komrnonenTe ARA:EXEC 3axTujeBa ga 3aycTaBu aliuKaiujy, ako je TPeHYTHO

MOKpeHyTa. 3aTUM MEHallep MaKkeTa HacTaBJba J1a YKJIamba JTUPEKTOPH)jyM aruIHKaIuje.

4.2.3 3axTjeB 3a aXXypupamwe

AXypupame y OCHOBM KOMOMHYjE€ 3aXTjeBE€ 3a YKJIAWmalkbeM U HHCTAIUPAmEM, Y3

IPOBjepy CBUX MOTPEOHUX MPETYCIOBA M 3aBUCHOCTH.

4.2.4 Napcuparbe MaHugecra

Manudect copTBEpCKOT MakeTa cajpXu MeTa nHpopmammje o makery, kao mrTo je Beh
MOMEHYTO, a jeJJHa O]l HajOMTHHjUX jecTe MHPOpMaIUja O THUILY 3aXTjeBa, KOjU je OTPeOHO
casHatu. Camo mapcupame obaBiba kinaca SwclManifest.

Kuaca Swcl, xoja y cebu nma nHCTy aruiMKalyja 13 makera ClpeMHHX 3a o0pany, Kao
CBe IMOJIaTKE U3 mapcupaHor Manudecra - npeko kiace SwclManifest, cmyxu meHnanepy makera

KOjH je onucaH kiacom PackageManager, kao ocHoBa 3a 00pajy makera (ciuka 4.1).
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PackageManager
Attributes
Methods

Swcl

- applications_: std::vector<Application=>
- manifest_: const SwclManifest
- path_: const std::string

+ Swecl(manifest: const SwclManifesté&, path: const std::stringé&)
+ GetApplications(): const std::vector<Application=&

+ GetPath(): const std::string&

+ GetUncompressedSize(): uint64_t

+ SetApplications(first: Inputlterator, last: Inputlterator): void

Lo X 1
Application SwclManifest
Attributes - isValid_: bool
- name_: std::string
Methods - path_: std::string
- version_: Version

- checksum_: uint64_t
- uncompressedSize_: uint64_t
- log_: ara::log::Loggeré&

+ SwclManifest(manifest: const boost::property_tree::ptree&)
+ SwclManifest(manifestPath: const std::string&)

+ Isvalid(): bool

+ GetVersion(): Version

+ GetPath(): std::string

+ GetMName(): std::string

+ GetChecksum(): uint64_t

+ GetUncompressedSize(): uint64_t

Cnuka 4.1 Apxurtektypa 3a napcupame MaHudecra

4.2.5 MeHayep nakera

Knaca PackageManager (ciuka 4.2) jecTe riaBHa Kiiaca 3ay’KeHa 3a KOHTPOJIy U 00pary
cBux nakera. OHa u3naxe Qynkuujy ProcessSwPackage koja u3Bnauu mporpaMcKu MakeT Ha

IpUBpPEMEHY JIOKalKjy. 3aTUM aHaIM3Mpa MaHu(pecT cOPTBEPCKOTr MaKkeTa Kako Ou ce cazHaia

3axXTHjeBaHa BPCTa Omeparyje.
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PackageManager

- fs_: ara:exec::os:internal::Filesystemé&
- builder_: ApplicationListBuilderé&

- installDir_: const std::string installDir_:
-log_: ara:log::Loggeré

+ PackageManagerifs: ara::exec::0s:internal::Fllesystemé,
builder: ApplicationListBuilder&, intallDir: const std::string& = "/opt”)
+ ProcessSoftwarePackage(path: const std::string&, sizeOfPackage: const uint64_t,
checksum: const std::vector<uint8_t>&)
: ProcessingResultType
+ GetinstalledSw(): std::vector<SwinfoType>

# ExtractPackageArchive(extractionDir: const std::string&, fullFilePath: const std::string&): bool
# ParsePackageContent(extractionDir: const std::string&, swcl: Swcl&): void
# ValidatePackageChecksumAndSize(fullFilePath: const std::stringé&,
slzeOfPackage: const uint64_t, checksum: const std::vector<uint8_t=&)
: boo
# InstallSwcl(swcl: const Swcl&, targetDir: const std::string&): void
# CheckinstallationPreconditions(swcl: Swcl&): ProcessingResultType
# CheckMemoryRequirements(sizeOfExtractedPackage: const uint64_t): bool
# CheckAppDependencies(appl: const std::vector<Application>&): bool
# ChecklfNewerVersioninstalled(appl: const std::vector<Application=>&): bool
# CreatePipeCommand(extractionDir: const std::string, fullFilePath: const std::string): std::string
# GetExtractionTargetDirectory(fullFilePath: const std:string&): std::string

1

ApplicationListBuilder

-fs_: ara::exec::os:internal:Filesystemé&
- searchPath_: const std::string

- apps_: std::vector<Application>

- binDir_: const std::string

- etcDir_: const std:string

- manifestName_: const std::string

- log_: ara::log::Logger&

+ ApplicationListBuilder(fs: ara::exec::0s:internal::Filesystem&, searchPath: const std:string&)
+ GetApplications(): const std::vector<Application=&

+ GetApplicationCount(): int

+ RefreshList(): void

Application

- prefix_: const std:string

- executable_: const std::string

- applicationName_: const std::string

- manifestPath_: const std::string

- dependencies_: std::vector<std::string>
-version_: Version

-log_: ara::log::Logger&

+ Application(prefix: const std::stringé, executable: const std::string&, applicationName: const std::string&,
manifestPath: const std::string&, version: const Versioné& = Version(1, 0))

+ GetDependencies(): const std::vector< std::string>&

+ GetExecutable(): const std:string&

+ GetApplicationName(): const std::string&

+ GetApplicationPrefix(): const std::string&

+ GetApplicationVersion(): const Versioné&

+ GetManifestPath(): const std::stringé&

- ParseApplicationManifest(): void

Cnuka 4.2 ApxuTekTypa MeHaiepa Inakera

4.2.6 Onuc cepsuca ARA::UCM nomohy ARXML weme

Kaxko 6u cepBuc mMorao ga MmoHyau CBOje METOJe (CepBUCE) MOTPEOHO UX j€ U3JIOKUTH
MOTEHIIMjaTHUM KrjeHTHMa ytem Skeleton kiace xoja ce 1o6uja renepucameM. [ eHepucame
3axtjeBa onuc ceppuca mo ARXML memu. ARXML meme cy Beoma KOMIUIEKCHE U OOMMHE U
ONKCUBAE elleMeHara rnomohy mux he ce 006aBibaTH CIEIUjaIM30BaHUM ajlaTH, KOJU CY Y

HU3pagv Kao U CaM CTaHJdapAa.
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VY HacTaBKy cy mpHKa3aHu M oOjammseHn HajBaxHuju nujenoBn ARXML dajma xoju
onucyje ARA::UCM cepBucC U BETOBE METOIE.
[ToTpeOHO je oapeanTH THII eIeMEeHTa KOjH Ce OIUCYje — OBOM CIIy4yajy CepBHUC, Kao U

HEr0BO JEIMHCTBEHO UME, KOje ce y Cilydajy noTpele 3a BUIlIE MCTUX UMEHA, MOKE Pa3BOJUTH

npocropuma uMeHa (enrsi. Namespace).

Hakon naentudukoBama cepprica MOTpeOHO je OMUcaTH METOJe, MoJba U norahaje kKoje
0Baj CEpBHC HYIU. 32 METO/IE je MOTPEOHO ONMUCATH U BbUXOBE NapaMeTpe Kao U BPCTY — yJIa3HH,

H3JIa3HU WJIN YIIa3HO-U3JIa3HU.
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Taxole, 3a cBaku mapamerap je HOTpeOHO HABECTH U HEIOB THII IITO oJpel)yjy JnHuje

Kao OBa.

Kako OCHOBHHM THIOBH, Ka0 IITO je rope o3Ha4deHH String, HUCY yBHjeK JOBOJBHHH,
moTpeOHO je AeuHMCcaTH U W3BEICHE TUIIOBE, MTO ce Takohe obaBba y ARXML dajny, a 'y

HACTaBKY je JIaT OIKC THUIIa MOBpaTHe BpHjeaHocTH MeTo e ProcessSwPackage.
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W3 oBakBuX omuca moMmohy anarta 3a TeHepHucame ce J00W]y CBH MOTPEOHU THUIIOBH, a

HAjOMTHUjH 32 OBY UMIUICMEHTAIIH]Y CY JaTH y HACTaBKY.

4.2.7 N3BeaeHu TUNOBHU

Opx HajOUTHHUjM THIIOBH KOPUIITEHUX y MUMIUICMEHTAIM]y HEKH Cy M3BEJCHU M3 came

crienrdukanyje, ajau MoCcToje U OHM KOjH Cy CIIeU(PUYHH 32 OBY UMILICMEHTAIIH]Y.

4.2.7.1 Version

CrpykTypa Koja ce KOpUCTH 3a MH(pOpMalMje O Bep3HjaMa arIMKalMja Kao U caMHuX
naketa. CacToju ce o] KOHCTPYKTOpa U NPEKIOIUbEHUX OIepaTropa KOju ce KOpHUCTE paau

JaKIIer pyKoBama (opMaToM 3a Bep3uje y 00JIMKY ,,a.0 (ciuka 4.3).

<<struct>> Version

+ vmajor_: uint32_t
+ vminor_: uint32_t

+ Version()

+ Version(vmajor: const wint32_t, vminor: const uint32_t)

+ Version(version: const std::string&)

+ operator=(other: const Version&): bool

+ operator==(other: const Version&): bool

+ operator=(other: const Version&): bool

+ operator<=(other: const Version&): bool

+ operator=>=(other: const Version&): bool

+ operator<=(stream: std::ostreamé&, ver: const Version&): std::ostreamé&

Cnuka 4.3 Ctpykrypa Version

4.2.7.2SwinfoType

CtpykTypa Koja ce KopucTH Kao noparHu tun merozae GetlnstalledSoftware, koja Bpaha

OCHOBHE UH(OpMallije 0 HHCTAIMPaHOM coTBepy Ha riardopmu (cnuka 4.4).

<<dataType>> Swinfo

+ name: std::string
+ version: std::string

Cnuka 4.4 Ctpyktypa SwinfoType
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4.2.7.3ProcessingResultType

Enymepariijcku THIT KOPUIIITEH Kao MoBpaTHa BpujeaHocT GpyHkuuje ProcessSwPackage

(cnuka 4.5).

<<enumeration>> ProcessingResultType

+ kSuccess

+ kinvalidManifest

+ kinsufficientMemory

+ kMissingDependencies

+ kNewerVersioninstalled
+ kPackageValidationFailed

Cnuka 4.5 Enymepanuja ProcessingResultType

Ob6jammeme HaBeICHNX BPUjEHOCTH eHyMepalyje je naro y tabenu 4.1.

SUCCESS

0x00

CodTBepcku MakeT je yCIjeurHo

obpahen

INVALID_MANIFEST

0x01

Huje moryhe mapcupatu

MaHU(ECT Makera

INSUFFICIENT_MEMORY

0x02

Hema noBospHO Memopuje 1a Ou
ce M3BpLIMIA HHCTATaIHja /

aXypupame

MISSING_DEPENDENCIES

0x03

3aBHUCHOCTH ITaKeTa HUCY

IIPUCYTHE

NEWER_VERSION_INSTALLED

0x04

Huje moryhe nncranuparu
aruIMKaiuje/y jep mocToju HoBUja

Bep3uja

PACKAGE_VALIDATION_FAILED

0x05

Checksum wiu cTBapHa BeIMIHHA
naKeTa He OJIr0Bapajy OHUM H3

MaHudecTa

RESERVED

0x06 — OXFF

Pesepsucano 3a Oyayhy ymorpedy

Tabena 4.3 O6jammeme BpujenHoctu tuma ProcessingResultType

4.2.8 CocTBEp OTBOpPEHOI KOAJa KOPULLUTEH Y UMIJIEMEHTaLuju

Co(dTBepcke KOMIIOHEHTE OTBOPEHOT KOJia KOj€ Cy KOPHUIITCHE Y UMIUIEMEHTAlUjH U

nomohu nipu peBohemy 1 00pa3IokKeme 3a BUXOBY yNoTpeOy ¢y aare y Tabenu 4.2:
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[Iporpamcko pjememe

Codraep Bepauja OoGjammeme Beza Jlunenna
OTBOPEHOT KOJa
Boost 1.58 [Mpuctyn cucremy 3arnaBiee 1 Boost Software
JIaToTeKa CTaTUYKO License 1.0
MOBE3UBAE
Busybox 1.24.1 JlexoMIIpecoBame apXxrBa Cucremcku GPL 2
MO3UBH
Google Test 1.8 Unit rectupame - 3-Clause BSD
CMake 3.9 YrpaBibarmbe IpoIecom - New BSD
npeBohermba copTBepa License

Ta6ena 4.4 CodpTBepcke KOMIIOHEHTE OTBOPEHOT KOZIa KOj€ Cy KOPHIITEHE
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Pesynraru

5. Pe3yntatu

Banupanuja ce Bpim TecTupameM IjeIOKYITHOT TOKa axKypupama. CepBepu, OJHOCHO
back-end cucremu ce Tectupajy KpeupameM copTBEpCKOr makera W yuutaBamem y OBLO
CUCTEM, IITO oMoryhaBa yBHJI KOPUCHHUIIUMA Y MOCTOjalbe HOBHX aXKypupama. KopucHuIm
MOTY OJUTYYUTH JIa JI JKeJe Jla aKypupajy copTBep MpeKo KOPUCHUIKOT TIOPTAJIa, ajll UITaK

HCKC KPUTUYHC UCIIPABKE MOT'Y HpI/IMI/IjeHHTH OpUTUHAJIHU HpOI/ISBOIja‘lI/I OIIpeMeE.

< Vehicle SAVE :

Name

User's car

Status

Garage
Firmware version
CONFIGURATION MORE INFO
Vehicle applications SAVE
MusicPlayer SurroundView
UPDATE
5.6 1.8
Maps Assistant
16.4.2 11.4

Crnuxka 5.1 Ipuka3 kopucHUYKOT TopTania ca moryhHomrhy axkypupama
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Pesynraru

HakoHn 1o je axypupame NoKpeHyo KOPUCHUK HJIM OPUTHHAIHY IPOU3BOhaun onpeme,

npeko OBLO cuctema maketu CTHXKY A0 came miaTtdopMme, Taje ce MpoIlec U3BpIaBa JI0 Kpaja

Ha Beh ommcan HauuH. [IpoBjepaBajyhu Bep3ujy arumkanyje Ha KOpUCHUYKOM TMOpTaly, a 6e3

OTKa3a Ha pPa3BOjHO] IIaTOpPMH KOja MPEACTaB/ba EICKTPOHCKY YIPaB/bayKy jEIWHUILY,

MOTBphyje ce yCIjelHo axypupame.

< Vehicle

Vehicle applications

Name

User's car

Status

Firmware version

CONFIGURATION

SAVE

Garage

MORE INFO

SAVE

ooe

MusicPlayer
5.9

Maps
16.4.2

SurroundView
1.8

Assistant
11.4

Cnuka 5.2 Axypupana amukaruja Music Player

OBakaB cHCTEM je BC€OMa KOMIIJICKCAH H HbCIOBE Hep(bopMche 3aBUCEC OJ MHOI'O

¢axropa, kao mro cy: npotok u jaunHa Wi-Fi curnana, onrepehenoct cloud cepsuca, crame

ayTomMoOuIia, BeJIMYMHA TaKeTa, BPCTE 3aXTjeBa U MHOTH JPYTH.

VY nactaBky y Tabenu 5.1 cy nmpukazaHa Mjeperma Koja mpeJIcTaB/bajy 3aBUCHOCT BpeMEHa

U3BpIlIaBaba 3aXTjeBa 3a HHCTANIMpame, y okBupy ARA::UCM cepBuca y olHOCY Ha BETHUUHY

makeTa.
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Bbpoj amnukanuja Benuunna coTBepckor [Tpocjeuno Bpujeme
naketa (KB) u3BpIaBama (MS)
1 25.2 7.1505
5 126.4 10.623
10 248.9 14.405

Tab6ena 5.1 3aBucHOCT Op3MHE U3BpIIaBamka O] BETMYUHE ITaKeTa

Taxolhe, Beoma OuTan (hakTop KOjU yTHYE Ha BpHjeMe M3BpILIaBama, jecTe Iiatdopma,
KOja TMpEICTaBJba CIIEKTPOHCKY YIPaB/bauyKy jeAMHHIy Ha KOjOj C€ W3BpIIaBa TMPOIEC
axypupama. [IpuukoM Mjeperma Ha pa3IuduTUM IulaThopMaMa KOPHIINTEH je makeT ca 10

aruThKanyja u BenuanHom 248.9 kB.

[Tnardpopma [Tpocjeuno BpujeMe u3BpiIaBama (MS)
[Mepconanuu paaynap ca i7-7500U @ 14.405
2.70GHz 2.90GHz npouecopom u 16GB
RAM.
Buptyenna mMamimHa ca jeJHUM je3rpoM 71.213

(orpanudeno Ha 90% kanarutera) u 2GB

RAM
Alpha Automotive Machine Vision 59.8528
Qualcomm S820AM V2 ADP 61.32

TaGena 5.2 Bpujeme nzBpiraBama Ha pa3IMIuTUM I1aTGopmama

Mjepema noTBplhyjy 3aBUCHOCT TiephOpMaHCH, Y OBOM CIIy4ajy — BpHjeMe H3BpIIaBama,
on pasnuuutux ¢akropa koj cepBuca ARA:UCM, ammu takohe mnokasyjy u na oBa
UMITIEMEHTaIja, Y OJJHOCY Ha Ijenokynan cucreMm raje 10T u Web texnonoruje nmajy onzus
KOjH ce HeKa/la MOKe MjEpUTH U CEKyHJaMa, TI0Cje/Tyje MPUXBAT/hIBE KAPAKTEPUCTHKE.

CBu mpeTx01HO HaBeeHH (PAKTOPH MPEICTAaBIbajy M3a30BE KAKO 3a CUTYPHOCT TaKO H
epuKacHOCT ca Kojuma he ce cycperaTd OpUTHHAJIHM Npou3Bohaum ompeme MPHIUKOM

UMIUIEMEHTAIMj€ OBUX TEXHOJIOTH]a.
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3akibydak

6. 3aksbyuak

VYnajbeHa axxypupama UMajy 3a 3ajJarak Jia MOMOTHY mpou3Bohaunma ayromoOuia ca
npoOJeMHUMa CKYIUX M CIIOPHUX aXKypUpama BO3HJIA U BEOMa 3aXTjeBHOT TpxkuiuTa. [IpBu koju
YCBOje W pa3BHjy TaKBy TEXHOJIOTHjy 00e30jehyjy cpeacTBa 3a NUHAMUYKO aXypHpPame
codTBepa u mpyxkuhe HAjHOBHjE TEXHOJOTHje KOPUCHHUIIMMA Ha HAjOpku MOTryhM HaduWH.
HeraTuBHa cTpaHa jecte JeITUKATHOCT OBE TEME, jep aKo HEKU pou3Bohau moctaBu craHaap
Y MCTIOCTABH C€ J1a j€ Taj CTaHap/l HEUCIIPaBaH, a Kako y HajTOPUM CITy4ajeBUMa MOXKE JT0BECTH
YaK U 70 GaTaTHUX UCXO/a, OH I'yOU KPEITUOUIUTET U MOBjepEHE HA TPIKHUIITY.

OBaj pan mpukasyje jenHo Moryhe pjememe 3a ynajbeHO axypupame riaje je Beh
noctojeha 10T texnonoruja - OBLO, uckopuinrena kao back-end ocHoa mujenor cucrema.
3atum je omoryhena komyHukanuja ca cloud cepsucuma npomupemem Adaptive AUTOSAR
CTeKa, alli ¥ UMILIEMEHTHPAH JMO CaMoT cTaHJap/a Kako Ou axypupame 6uno moryhe.

Jamu pan Ha pjemeny ce ogaocu Ha umruieMeHTanuj)y ARA::UCM cepsuca 1mo HOBUM
uznambuMa Adaptive crammapnaa, kKoju Tpeba ga CTBOPH MOTYNHOCT 3a Jajieko O30UJbHH]Y
UMIUIEMEHTAIM]y Ka0 ¥ MOTYhHOCT KOPHIITEHa Y peaTHUM CHUCTEMUMA, TO jECT€ BO3UIUMA.
Taxohe, namu pan ce ogHocu Ha gonaTHa npomuperma OBLO cucrema, kako Ou ce Bo3wmia,
KOja TPEHYTHO HHMCY IPHPOJHU JIMjEJIOBH OBAKBUX CHCTEMa, MpHKa3zaja Kao TakBa. Takole,

MOKe ce 00e30MjeIuTH U ,,IPOJaBHMIIA aruTuKauja’ 3a Infotainment qomen.
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