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stty, PREEMPT_RCUS AF8-3tW read—side critical section®lA]
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preemption 2 & Qlt}.

RCUS Adds Adnd, ZHdozs dsdd= = + vk
53], ¢17]1 & olA zero wait, zero overheadol”] wEol “d5o]
skAbEICh el 3 E RCU libraryE API S22 283 ¢ Qtp=
SHelA Fggo] Foh & ol ZRAXAVE MR uE ZRAAVE
7H AdS eetiA % BE A9 F3S 2 5 oglo] div] AHE

A ZRAATE Y

olfy
o
r
)
(@)
oY)
o
@]
@]
e
o
el
AN
N
e
)
ko
)
rlo

=2 A9 T2 AAE B3 priority inversion?] ©]9r7F Stk

G o R RCU 7@ ARGo] H3teiths S 27] S2bol=
A Abgo] gl Aotk X3 HolElY] freshnessE RAFT
Ak @Fo] itk o714 freshness®, 817 FZo] &4F dolE 9
b Aol ARE Fx & 5 Qlvke Zlojth

RCU7Z} E2sl7] 9slia ¢17] T& oM+ Lock (critical sectione
AlZ8Y) - Unlock (critical sections €YW), Dereference (¥QIEHZE
Iz staA e dHlolE FERE ¢loi=w) ol APIZF ZHQsth 227
T M= Assign (EJHE FHsliA A2 oy 7325 43,
Synchronize (©]# reader”} critical sectiong Evix|Zd 7]t) 2
API7} # @3l

RCUE o] &3 57|13} w7 Fe A& A3 Ay B oty
IH163% 2l 94 Readerle critical sectione AZsl7] el
locks @3l readdtalz}l sk dlolE|7F AAE wEe F4 s ¢l
o o714 ¢ lock> spin lock¥ ¥ ©& Reader, Writer”7}
ol el HEetes As A gk Writer7) HolHE Az & o,

Assign() APIE ZEdto] AT A2 HolH x5 A4
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Reader2”7} dlolgol] HZstaxk & w Jocks P AAE AMEL
o8 7 Add T4 @S ¢lol=%th Reader27t HoJHE ¢loj=w®
<  unlocke F3 critical section F¥dS FTEIT. Writer=
Reader”} critical sectione F &3 Reader’} Fx3%k dolEH &

freedlo] do]E]l 9] SynchronizeZE 3o},

Read-side

critical section
A
b i
Dereference() 1
Dereference() !
i
F 1
i
1

Lock() P Assign() Unlock()

Reader 1 [ Ptr

:
Writer Ptr Synchronize() C::iz ’:he old
d

Lock() Unlock()

Reader 2 i Ptr
: > Time

After this point, every reader gets
the pointer to the new data object

a% 16. RCUE ©|&3t vlo]H Read/Write &2t 74
714 st oFEHE writer7}F 912 A reader”} critical
sections TR YP=AE ol Folt}h olF Aty YalAe
quiescent state®} grace period? 7I'@o] =¥} Quiescent state:
task”} critical sectione T34 &&= AHE 9v|sttt. Grace
period&®, 718 174 HE ZAAY BE thread’} Z ol % 32
quiescent statel Sl 71Zbs ZEtth ohA] el writer7t A gE

Hlo]El & reader”} critical section®] X ¢lste] | Hlo|HE E5F

o

b

%

AL 7] Q@4 CPUZ} context switch7} &85 Q=4S s},

rr

2z w7hx] o] 7)7ko|tt. E read—side critical section®] &

E & CPU context switch7} @3 %™ RCU read—side critical section

3 ey i i
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period7} €A3] Eyithal BT = QA #oh o]wof v 24 old
datas freesto] A7 sict.

Quiescent
state

Task 1 | I

i
1
|
|
Task 2 | : I
i
,
i
|

I : Any old data objects
3 can be safely

Grace reclaimed after a grace
Assign() period ; period passes through

Task 5 | |

Task3 | I

Task 4 | I

1% 17. RCUS Grace Period
A4 el RCU #7138t HIAYUGES AHESH] Sl = ofgis}
7228 API7} & Q 3t} Reader operations 9314+ Lock, Unlock,
Dereference?] API7} ¥ Q2 3}11 Writer operations 934+ Assign,
Synchronize®] API7} H o3t} 19 182 LinuxolA Al&3k= RCU

APIE A7 st Flo|t},

Basic RCU with Basic RCU with
PREEMPT!=NO PREEMPT=NO

Convention (in a read-side No blocking and No blocking and .
" . - - BH disabled
critical section) preemption preemption
Observed quiescent state Context switch Voluntary context switch Completion of BH handler
Lk rcu read lock() rcu_read lock() rcu_read lock bh()
Disable preemption Do nothing Disable BH
Reader Unlock rcu_read unlock() rcu_read unlock() rcu_read unlock bh()
operations goc Enable preemption Do nothing Enable BH
Dereference rcu_dereference() rcu_dereference() rcu_dereference bh()
Writer Assign rcu_assign_pointer() reu_assign_pointer() rcu_assign_pointer()
operations Synchronize synchronize rcu() synchronize rcu() synchronize recu bh()

¥ 1. LinuxellAl AR5+ RCU API Family

18 2 M E g

1



A3 FA FY

o] o= kA Al 27X A28 E Multi—Core AUTOSAR®IA]

o
o
S

A&k 10C7F Ad &7 drd gt o= flal 2 =EelA

A 331 Multi—core AUTOSAR ]

X
)
_O‘L
fd
2
ol
o
rir
=
o3
o

A28

EA AR T0CE] @AF ol tisl A st

Al 18 A2 29

o] oA Adwstiial sh= A AF BRI obA A 273 oA ARt
AUTOSAR 2§ &ZEg o] ZHFo|th AUTOSARE A5 ¥
AZEO] 25 M3 o 7] AlFS MCAL, ECU
Abstraction Layer, Service Layer, Complex Device Driver, RTE,
Application Software® O] #] It} oJ7|4 AWzt sk 10CE

}a2 9l RTE®| &3t} 19 199 2o

ol

AUTOSAR? F4ls €9
RTEE AUTOSAR A=A ASW (Application Software Layer) &}

BSW (Basic Software) 2] Z7to] 43t}
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= Descriptions
- A layer providing communication services to applications
- AUTOSAR software components (SWCs) communicate with other components via the RTE

= Role
- Make SWCs independent from the mapping to a specific ECU

Runtime Environment (RTE)

A

Microcontroller

7% 18. Runtime Environment

A 238 10cY A4 A

AUTOSARE 7]4Hto. 2 3 A AHEo] A2 Al FE= 371X 0|t}

1o

Y
flo

OS application®l] £As= AZEYQ

t}2 OS application®] €45l AXEQ

A0 wRE BT I0CE AR B3d HEy 498 odFs
g gt olF Fdl AE thE Cored EAsHE AZES ]

Axd e £

.

o

7FeatAl ek aA Rk I0CE o] &3 FAleA =
oJ2] CorelAl & stz Taskse] FAlel dlolg el HE3hs Yol

A = oglor, oo weEt dlojE o] §715 AV 2T = QT
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olof thdt A=A o7 AUTOSARSIAME Spinlock MIAUFS ©]&31¢
gk R A A7 ElolEel et Qg w, e ZRAAY IS

Attt o] & Fal dlolg e w73t wAE sidsta v

Spinlock> H°ol¥] #7713} £AE sldsh= H e WA, g&
ZEA27F Locks 853t dHolHE Afsta v Folls umA
S 2 A2~ Spinning g 8t d1F vlo]El 7} Unlock® 715 7]th# of
gteh o]y FAE A ZEAAVE B2 de F BAVE HA
AA, o] meAAL ste) B Afal7] 98 Aets

Aol TEA2Y FYA] ADL F 5 Yok 53],

52 AUTOSARE 7|wto g 3 AAp2] Bgo]la A|AHES oF

5ol 10Ce B4 A BAZ WA Ack ASFYFER ALS

it

=8, ARl FelES A sto] FES ety 9%

A
(Autonomous Emergency Brake) & x4 F3 2% x}ial o]}

N
N
B
o
>
X

HE] 300ms ¢Fel 80Bar ©]Are] A|lEote S WAA| 7=
QFALES wrEg o st AUTOSARE 7]¥lo 2 3 AEB
LS

o] vlolE EEEE A4kl 10C @AHS ¥l Ak g
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il

CAN (Controller Area Network) &2 o|FZt}, AA Holy E5%
A B Radar JEE BSWE 52 MCALZ ECU Abstraction
LayerolA ¢lo] &°]al s Ho|B|& RTEZ F5F3tvh RTE] A%+
dlolEl &= A E o] AXIEZ (SWC3) 7t ¢lof EA x714
tlolEl & =24 tolEE ¥ 7|1 7t3E HolHE tE CoredlA

E2sl= SWC1,22 Hu7] $18 10C 412 o]g3tt} 10C B ¥ o

It

YA
ar

AE dolHE SWCL200A ¢l =AM AFAsS 1%
AlEsre AsAeldEgS B4tk SWCIL,2004 A E dlolg =
BSW2] Com (Communication Stack) & &34 BrakeREZ ¥
Brake %59 ComelA o5 A2 Wo} SWC4E {751 SWC4

oAM= FERATAHE A7) fla Bad AR Ao FRE

SWC 1 SWC 2
Steering Req Brake Req
[ 1 { ] [ [ ]

Valve Req
O IS = O O S
B

Wlfﬁ——
10C
MCAL

Radar ECU

CAN

919 AAF BEo]a AlAEl|A e FAl AR
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7 Ba AR gAY AZEC HAXUES ol53 AAEH}=
7t Taskd 45 AF-Ao® dund 73 213 @t 7 SWCi9
¢l Runnable Taskiol Mapping® o] Ezske 7143t} =,
SWC1,2,32> 747} Taskl,2,3°] 85 o] &= 3trh Task3 Radar]
tlolE]E BSWEHE g ol olF £2]4 Asx wghstt; Wad
dolHE theE FooA T&ss AZEYY AXWERZ HU7] s
[I0CEA& AFRslH TI0CE ol &3l tlolH & Writed w tlo]E 9]
€713+ 91l Locks &53to] th& Task HLs Addoh
dlo]E ¢] Write Operation®] #o]yU™ Unlocke &3 th& Tasko

AT sgstt), g diolgel A& 9dkis Taskl$ Task2+

I

H2104 B A o] Locks #5317] 984 Spinning 347
FAzro] A AL} 53], Taskle 49+ Task3¥ Task2 ¢
Fo] B FrEolopil dolHe " 4 Q7] wite] A AATto]
H&y dojxch, dEZF o7 [0C B4 A, dHolE 57|35 93|

AF8-3l= Spinlocke] dHlolE dd XA of7| st}

Task3 . Get Enter critical WzEEEEES i

Corel |Do something lock A section %A Do something ‘
Task2 . Get P YN Enter criticall3EL .

Cored Do something lock A (O] Spinning #2 section lock A Do something ‘

Task1 ) Get N - » .
Core0 | Do something lock A L9 Spinning #1 Enter critical section

OS-App0

SWC 2
Brake Req
] P .

SWC 1
Steering Req
— P .
e——> Delayed path
@®&——> Normal path

* Main runnable of SWCi maps to taski

Incur a delay of brake request signal
19 20, doly REelM Y B4l A
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& Byola BEAL Sl A Aol dfaiA Adwstal b skt

o}

I3 2204 ®HE A o] Radar BEOA AY e fo]E =

dlo

Communication Stacks %3] SWC42 Ay 1 AesS s =3t
Al Foo]d FHE A3l o]F I0C BAS Z3 & CoreolA
=

E25= SWC5,6 07 Rdth o7]A % npiztx|

Task5,62 3% do]El7} Unlock® w74 Spinningdl™ 42 9]
A AH T Brake REEolA AA] vlzt7EX] 2 I0C FAIA] o] WA &=
Spinning®] A HolH AF AAS F s},

- Get Enter critical [=EEEEE :
Do something section Do something |

Task5 ) Get P PR Enter criticall3{5 55 f

Cored | Do something iy y Spinning #5 section NN Do something |
Task6
as| Sl £ Spinning #6

Corel | Do something lock A L9993 |

Task4
Core0

Enter critical section |

0S-Appl

SWC 5 SWC 6
Motor Act Valve Act
| L] -

&——> Delayed path
®——> Normal path

=/ BswW

¥Main runnable of SWC/i maps to taski

= b

Incur a delay of brake response

Delayed Brake Req

a9 21, BElola REAY EA Ad
olof| A A ¥ 7} Radar, Brake E52] £4l %xd1& AEB9]
QAR 80Bar/300ms & WHESAI7|=d & AH == 83
o] dlolEl 5 A 2staAlk = Taske =7} 2 2% Spinlock & &
1% spinning®A17F &A% 7 IAAIRE, I¥ 233 o] AUTOSAR
A 2Fo A= st HolHE ofe e AXES|o] BEo] Fxde

A% =, 1:N (Writer : Reader) &2lo] %7] wi&el Spinning® =

24 = A2t &k



A7 FA Ado] FAHo] WA AAH) A Holmarh

METOTY

o—— Read
&> \Write

1% 22. AUTOSAR®A 9] 1: N &4l
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A 4 & HAE AUTOSARY 10C £

A 172 RCUE F L3 7/iAE 10C B4l

olof Al A E AUTOSARS I0C E4 A4 EA= aldstr] YA
7] Spinlock F713F WlAYFo] obd RCUE 2 &sto] M€ 5713

WAUZS P @tk RCUE @ 2464 AWa A ol

Read &2 3= TaskelAl A LS 7Fs3HA 3= Mutual
exclusions Al¥sh= 713 WAYSFO| Y. o] & F3] Read 4= 3f
= Taskzre] ZAAo] Algpd oz, 1 w2 3 A7FS d= A

ATt ok, o3 "3 Write &2 3+ Tasks 7Holl+= A% Block®

spinning Al 7ro] ¥k}, wreba] RCUE 1 : N (Write : Reader) 2

ot 2

s A el doly a5S KW, sty e A3 HolH

ECUe°l #z+¥l Wheel Speed Sensor? kg A gdts REoA WA

HolE & AEx £5 2 AAlstE BE, ABS AlolE = 2E, ESC A

= RCU %713 WlAYES =8t 2ol AsSHolr 2 g},

RCUY &2 wAYSH 54 2 2l 284 dH3loy, At

2

| 3gelx AWe 1009 #ARoR wAs: 4 Ad TAE RCU
2 AgMe v drh} B4 Ado] AAHEAZ A wuA F

obel I 24 Al 3ol AFT 10CY E713 HAYES
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Spinlocks AFE-ES w9 RCUE A &3to] 7€ 10C #7138 HAY
F& AHEPE WMo Task 3 AE Wlad ZHE AEO|H T oA
H¥E= A3 o] Read Operatione 3= Task: Ho]Eo] H2d o
waiting ©] $¢17] W&ol SpinlocklA ¥WAISH= spinning A AA|7F]
itk webd 2E e AIRES Alolr & & Qluh B olHE s N
A &3+ Read Operatione 3= Task? F7F s0EdE ¢S F=

SETEs

Finish , .
. 2 : !
Task3 Do somethin Get ritical section [EECEEEM L ot
Coref i ockA OIS lock A 9 F@s'h
i
1
Task2 — .
Core0 Do something ﬂ‘ﬁ, Spinning |C"t'?g'e;';"°" RS:; i\e Do something Fih
1
Task1 —~ — - .
Core0 | Do something ﬂg Spinning | Cm“(:;:zc)"m R;'::ie Do something
Finish

. 4

) RCU Enter critical [:EEEE q .
Do something [(fyehin section (Write) BT Do something | Finish
Task2 . Get Release . Save i
Cored | Do something lock A RCUread |Swmargl Do something ‘ execution time |

Task3
Core1

Finish: :
1
Task1 . [ Release i | Save
Core0 | IO s il lock A e lock A e ez | execution time

1% 23. Spinlock¥ RCU H] 1

A 248 AAE 10C B4 73

o] HoAE oA AWs RCU & AL3 7dd 10C B4

['ig(l.',

:[L
b= 2l Adstaat g 10Ce F713F W7 Y=<l Spinlock®] 73

o

o

AUTOSAReIA API "2 #lgo] €v. A%, RCU §4lg 91F

API= Aol ¥A @471 wiEel AHEAE A4 FdS sfof e &

: BEL

-

o



o} 3}= RCU API= Read Operatione €3 Lock, Unlock,
Dereference 3707} Q331 Write Operations &A= Assign,
Synchronize 2702 API7}F ZQslt}, ofd]l 1382 AUTOSAR Builder
Z A" RTE code °f RCU library source code, header 34
Agk Aok, kA A e APIE A6ty Datas A3 Buffer 4

XS 938l data structure=S 4 239t}

** Description : Read-Cepy Update

A
/*RCU function definition™/

cu_assign_pointes
a

32 *ptr, uint32 value);
2 value, uint32 =ptr);

void rcu_read_unlock(void);
oid Synchronize(void);

/
/*RCU function description*/
3

Vvoid reu_assign_pointer(uint32 *ptr, uint32 value)

assign() for writer

__imaskldmst{ptr, value, 0, 32)

void reu_dereference(uint32 value, uint32 *ptr)

RCU data structure

Syne_RCU_Lesal_ConfigTyp:

Macro for lock()
Macro for unlock()

deference() for writer

{
__imaskldmst(ptr, value, 0, 32);
}

}._c\d reu_read_lock(void)
}' return rcu_read_lock(&LockResourceKey); lock() for reader

void reu_read_unlock{void)

return rcu_read_unlock(&LockResourceKey); unlock() for reader

void Synchronize(void)

III II |

Synchronize() for writer

return rcu_syncronization();

<Rculib.c> <Rculib.h>

¥ 2. RCU Library -8

QoA T8 APIE o] &3to] I0C EAl1S o] &3 Data Exchange

o

R4

Code ©] Agstd ofg] 18 263 Zth. 4 CoreQox 43

o

Tasklmseol A Hlo]E| S Writedl= operation= EH $4 RCU Local
Pointerell &2 wlEglE sttt 128 koA AAs RCU Buffer
Structure®] 22312} dki= H©]E]E Copy dtth. Data Copy 7} #4H4,
Global X1H 9] #S Old XJEZ ¥7|3 Local ¥1H9 3=
Global ¥<2l¥ & st3lt}. Synchronize ) & &3 o] do]¥ 2 Read

A I11} O
XS‘_O] E}T}‘\_U

o

27l =, Old EJAH | &dd volH = frees 53l
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AL A e,

Writer Operations XH'H TthE CorelolA 538 =< Taskbms2)

Data Exchange Code°l4] $41 Locks %3 Data®l % dsks oA

t}. 3kA19k o] Locke Spinlock?] Lock¥i= @8] tE Taskd Hs

Block A]71#] ¢k=t}. dlo|E7} A% Global 2218 E Local ¥%1H

¢lo] =2]a1 Local 2219 HolHE ¢loj="t}. HolHE 2F

o] =& ¥ Unlocks %3 Read Operatione 2glt},

void Task_1ms_DataExchange. Rcu(vnﬁ\'l Memory is allocated in Local_ptr
‘ local_ptr = malloc(sizeof(uint32_t)*100);! =
Iogal_ptr- »RCU_Buffer0 = (8Task_LmsBus.Pedal_Senpdfeufinfo);

void Task_Sms_DataExchange_RCU(void)
lecal_ptr- >RCU_Bufferl =(&Task_imsBus.Pedal_SenPdtBufinfo); [ Locki) T p
* Members of structure Pedal_SenPdtBufinfo rcu_reed_\or:(();,,-——-"’ ock() for reader

 PedelSenpdiBufinfo PdtRaw reu_dereference(global_ptr local_ptr);

local_ptr- »RCU_Buffer2 =(&Task_1msBus.Press_SenCircPBufinfo);
/=

________________ /*Data transfer Ims data to 5ms data by using RCU hbkim*/

* Members of structure Press_SenCircPBufInfe

L e el iyl Task_Sms_Pedal_SenSyncPdfBufInfo = local_ptr- »RCU_Buffer0;
Pren S enchopelinfe Sectencerams Task_Sms_Pedal_SenSyncPdtBufinfo = local_ptr- >RCU_Buffe
Task_Sms_Press_SenSyncCircPBufInfo = local_ptr- »RCU_Buffer2;
:FCE‘ ptr- >RCU_Buffer3 =(8Task_lmsBus.Press_SenPistPBufinfo); Task_5ms_Press_SenSyncPistPBufInfo = local_ptr- >RCU_Buffer3;
* Members of structure Press_SenPistPBufinfo Task_Sms_Press_SenSyncPspBufinfo = local_ptr- >RCU_Buffer3;
: Preas_senFistFBUfInfo. FistPRaw; e Task_Sms_Swt_SenSwtMonInfo = local_ptr- >RCU_Buffer3;

Task_Sms_Det_SmsCtrIMotRotgAgSiginfo = local_ptr- >RCU_Buffer3;
,,,,,, Task_Sms_Bbc_CtrlBrkPed|StatusimsInfo = local_ptr- >RCU_Buffer3;

local_ptr- »RCU_Buffer4 = (&Task_1msBus.Press_SenPressCalcInfo);
1=

e o T e SonpressCalclnfo Task_Sms_Wslc_RnAbsCircPFildimsnfo = local_ptr- >RCU_Buffer3;
: Press_SenPressCalcinfo.CirPMoveAvr; Task_Sms_Mech_MonIdbMotPosnInfo = local_ptr- >RCU_Buffer3;

: Press_SenPressCalclnfe.Pressp_CirPi_1i_100_bar;

Press_SenPressCalcInfo.PressP_CirP2_1_100_bar;
Prece_SenPressCalclnfo.PressP_SimP_1_100_bar: reu_read_unlock(); Load RCU data to RX data
: Press_SenPressCalcInfo.SimPMoveA - ~

o T Load global_ptr to old_ptr
[oucsssian_peinker siobal_pr,focal_ptr Assign global |_ptr to local_ptr Unlock() for reader |
Free(old_ptr); Synchorize
} 7 end Task_ims_Datstxchange U7 | Memory at Old_ptr is free
Writer (task_1ms at coreQ) Reader (task_5ms at core1)

3. RTE ZEe°|A RCU API &5 &3 74
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AsFAY 2 AF

A 12 43 37

RCUE A &3 75 AUTOSARS I0C WAYES T&st HA=8
7] 98l ot F13} o] FF=doj9 AT EY S A

ok Ade] ARE-st MCUE AURIX A5EQ1 TC277 Alg]lz=o]H, 4MB2]

o,
o
4
oX,
ol
2

RAMI}, 2 CHE CAN Transceivers, 2 FlexRay Transceivers® &4l
BES Adet LT EdolE EBAA wlEE v4.1.1 WA
AUTOSAR Z2HFS AMEIRlaL, 68 X E o] RS
AUTOSAR BuilderE ©]-83313 BSW+ EBtresos 10.05 ©]-&3l4]
AAstdth &8 AXES o= MandoolA AlFst dapa Bgo]a 4
ZE o E AHEEA T

Hardware Software

MCU TC277 (326it Microcontroller) AUTOAR version Release v4.1.1
ECU Memory | 4MB flash memory SWC modeling AUTOSAR Builder
Comm. |2 g::‘R!;"ﬁ;ﬁi;’fg;ers BSW Configuration | EBtresos 10.0
HCU Solenoid valve, check valve
Actuator Application SW Mando brake SW
Motor 3 phase induction motor

¥ 4. Ay 34 FEHE AT Aol el AZEY S AA
T3 ECUSF AXEo]Z AEESH= Actuators oFd] 139259 o]

AsLE S A Y3 34 EEH, Solenoid ¥ H, Caliper=

50 2 M E g



Pedal Travel m— Hydrauic Flow

[ Pressure Source Unit ]
+ Pressure Generation for Brake.

ake Actu iy \
. ol
: : \ Frchon Brake Caliper
« Back up Brake g T 1T

* Regenerative Brake Control N
+ABS, TCS, ESC. VAF's

\ [Tricore TC277 Kit]

a9 24, BYola AAE FAE

A 22 49 74

A2 719 AUTOSARIOC &4l WAYE RCUE =98k 7H

A€ AUTOSAR IOC EA AAYUFS s A5 BlaLste] 3t}

FHAE 57 Al k= Task oF 19 263 o] Core0olA
Sensor A1 % ¢} ASIC JHE A ste] dEstr] fl&l 733 52
Task_1ms@} CorelelA o] ZHE o] &34 Sensor Al$ & 7} 3t
Aol 2AS F3Y3l= Task_dmszE TAH T Read accessdl+= Task
o &5 E87MAA FYPATS S %th. olf-= Read accessshe

Task®] F7} 5o

%%
’;U
O
<:
uf
r

A& NE 10C T4 a3t

Mapping® o] 3+ Zlola g2 3P g = Taskite dlolg dAg &

CU zte] TAlS #8l



SWC 1

Sensor

@=—> Map to task

@ Data transfer between tasks

@ Data transfer to Comm stack

0S-Appl

SWC 3 SWC 4
Sensor prncsee Actuatlun logic

05-App0

SWC 2
mASIC

a9 25, AY Hr7F 2l

Taskd #BAFE S457] 98] Task® A& FR A7S time
capturedto] FHAIZFE Hyrgk, Hdhzk, HagkS AASIAT & 49
TAg dFE Task’F TR5E = AlFol] 35319 Taske] FAI=
=95t

static void Task_Sms_Exit(void)

#if TASK_SMS_MEAS_EXEC_TIME == STD_ON

Task_Sms_Timer_Elapsed = STMO_TIMO.U - Task_Sms_Timer_Start;

if(Task_Sms_Timer_Elapsed = Task_Sms_Timer_Elapsed_Max)
Task_Sms_Timer_Elapsed_Max = Task_Sms_Timer_Elapsed;

if(Task_Sms_Timer_Elapsed < Task_Sms_Timer_Elapsed_Min)
Task_Sms_Timer_Elapsed_Min = Task_Sms_Timer_Elapsed;

Task_Sms_Timer_Elapsed_Avg =
zendif

-

(Task_Sms_Timer_Elapsed_Ava * 0.9F) +

(Task_Sms_Timer_Ela)

&

32

3l7] 9% Tool® CANapeZE o] &

A=l

FH HE GHS ¢lol=8 Graph® H
3+ th. CANape= ™|

g ANeR BUHSD AT 5+ vt
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Increasing task’s Existing System System with RCU Improvement

number (Average of Task Execution Time) (Average of Task Execution Time) Rate
Number of Tasks : 5 3.251768 ms 3.204995 ms 1.4%
Number of Tasks : 6 3.365519 ms 3.302687 ms 1.8%
Number of Tasks : 7 3.512452 ms 3.42826 ms 2.3%
Number of Tasks : 8 3617712 ms 3.462431 ms 4.2%
Number of Tasks : 9 3.758253 ms 3.496844 ms 6.9%
Number of Tasks : 10 3.798927 ms 3.50357 ms 7.7%
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Abstract

Reducing the Communication
Latency of IOC in AUTOSAR
using Read—Copy—Update
Mechanism

Hakburm Kim
Graduate School of Convergence Science and Technology

Seoul National University

Recently, electrical and electronic sectors in vehicle are of
growing importance because autonomous vehicle, eco—friendly
vehicle has emerged in automotive industry. Therefore electric and
electronic systems in vehicle is increasing and software complexity
also increases with the amount for controlling them. For developing
huge and complex software in vehicle, the AUTOSAR (AUTomotive
Open Software Architecture) which is an automotive software
platform was designed. In particular, a support of muti—core ECU is
emerged from the AUTOSAR v4.1.1 in order to meet the functional
safety and increase system performance. However, unexpected
transmission delay in the IOC (Inter OS—application communicator)
which is the communication method in the AUTOSAR occurs
resulting in a problem that the performance of the entire system
decreases. This paper reveals the problem of communication delay
in the IOC and solve it adopting a Read—Copy—Update mechanism
in I0OC
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