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OS Bz
= OS 19SS
— OS ZHia) Operating System N85S, EAERS.

= AUTOSAR OS FIhEg#IA
— BRAZVAE ECU PRISCATE(ERSE, NRHRIEISITAEE T &,

- EEESTEHREE. STARESZERENER, REEIMERGIEREE.

— AUTOSAR OS (¥R = RAEF Rz INEE,
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Overview of Architecture

Application SW-C 1

Runtime Environment (RTE)

Application SW-C 2 Application SW-C 3
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AUTOSAR OS T]{f4gzE8l

Scalability Class Features

SC1 e OSEK OS features
« ScheduleTables
SC2 e SC1

« Timing protection
* ScheduleTable synchronization

SC3 - SC1

* Memory protection
« Service protection
« Trusted functions

* OS-Applications

SC4 « SC2and SC3
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AUTOSAR OS TJ{f453£EY
» SENEE

- £ ;;BTEI’JEM%:FZQEP THESCHORERBM T ARG A0SR &R LRI 4 2RITHEE

- BRBER, EWETSCHREZR, FENENTFHJfeature, EEAN: (Timing protection and
memory protection),

- BiEER, SAFRIINEER e R RRAINRERIRRS]. Flan, WREHRE MPU/MMU, TUERMER
FEASIFRFIRIF,

~ 7oieanfe, BPEEHRE SC4 OS SLMBHAEIRE ST AUTOSAR EXHIFTETIRE. f&WRieE OS
SLIMAYREFIRRS], LASKENFRE RN,
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AUTOSAR OS FHiEhA
AUTOSAR OSHIBpLLERs> AL ?
= {ARITE

— OS Object: OS Object E—"HIRFRFEIRRIZUELII. OS Objects BE Task, ISR, Counter,
Alarm #0 Schedule Table,

— OS Application: OS Application £2& OS Object, BJLALLIEI/I OS Object FUZSEE,
— Resource: FRZRMERFAJ OS Object,

- BRI, EEESMNSEMN.
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Task
» Task 2— C FREY, EEBHURERRAE.

- BE, ERRRERSS, MAERFEIITEDE I Task 25,
= Task MTHEEEES SIBERFHIRERE. Task BIEGEH VAT LABIS AR API s Eftt OS #H.

» Task ELFRAEF, FEMNER, FTUBIEERIGTUREN.
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Event
» Event E—FERIVLEI, FBFE%0 extended Task,

= Extended Task AJLAZERF (—1N8k&E1) Event, &

5HAE), MIERERTLUITEAMESS.

» AJLUEIS{ESS (Basic Task By Extended Task) .
(£5 2) ISR HIERAERRIRESH.

= Event IZBRWEA. SN TEE, A
B2EAEMERE (PIIEMER) .

AUTOSAR"

Event
generates
) wakes up
waits
generates ¢ and
or receives

Basic
or Extended

Extended Task
Task
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Basic & Extended Task

« AUTOSAR OS /1 Task 9379 Basic Task # Extended Task Task State Machine:
— Basic task ] Extended task FRIBELRSH LTI,
— Extended task xFFEE{4AtA waiting JRZS.

* AUTOSAR OS fRIELA T BIERETHHES
- ERMEESIETHES T, BRBIUTRESHIES.

- RES TEEHE&RSNRES ST, WiElT
&IBAYESS.

release

extended Tasks only
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Preemptability: —> Task B LL#EECE /9 Preemptive B & Non—preemptive

> TaskB suspended I running suspended
5 [ R
Sl TaskA I running running suspended

Preemptive
HESARINESHAER, BERFESeS
RS TEERATRIESS.

activate TaskB

activate TaskA

TaskB terminates TaskA terminates

@ B STESSATLAER API Schedule() KAITFEBESMISRINE

AUTOSAR"

Non-preemptive

BAFRGAEIE DI ES HUTEMES.

activate TaskA TaskA terminates

activate TaskB

TaskB terminates

M RERVEY  suspended running suspended
5 [ Y
=l TaskA I running suspended

22
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Multiple activations
Activation %53
- WFEMES, BIERFEBE N SIEESEANERIT
#Heg. LAAENMESRERREESITRIRAE.

- REHENTEENSRAE, 7 RFRIMIESE
|, FHEIMES AT EES.

- —ERERAMERY, FOREEREE, cno

TaskA suspended I running I running suspended

i . . e Act. Counter 0 12 1 0
- SEFEIE, HEESESRY, ESSEEHEAY TaskA
readyiRE (MAE suspended)

- BMEE (BRER) RBE—Instance,
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Time-triggered Task activation
= Alarm
— SMEINAYTTEESARSS EER AR IME (Flan: £33
i) B,

= Counter
— —#h AUTOSAR OS #li#ll, FBFitEEE. #lan:
timer ticks.

A

Duration

= ScheduleTable | j | &
— BEANENHERESRITE XIREFF (Expiry Points) . g g
E ?E;f%;ﬁ%ﬁ%%iﬁﬂ%éu Expiry Point B9H, N&htAEREY g 8
E EJFL‘H}CLFI%/PEU Expiry Point #{F, BII{ESIRES
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Interrupt Service Routines (ISRs)

- ISR ZRTAIEEESEM (Fhit) RY C REL
o ISR MEMESTBREBHTIAE, R, CIIEEmE s %
Interrupt

KA,
« ISRIEHIES (BRIMESSEEMMZERFHT) . ISR
. iE;%’"ﬁ% ISR #%E (ISR BEEHBEENNE AL A (Cat. 2)
. AUTOSAR =Y THEA ISR 8 f? l
— 2R3 1: N5 ERDEL OS APL, ISR SEFAZ AT, Q@“ activates
SCINEV R FIRIFEEE.
— 225l 2: OS 12 ISR 22, iFhalEf ik OS API, T Event
HEOEMNEESHIRESH. ISR GECHHEK.
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BORg
- (1522 C K%, °JH AUTOSAR OS [EfERE.

- BENIESHY BRES. ¥ BIESSHSFEEM.

- (ESTLEESNEARE A

- (ESEEETMRR. ITEERENIARINES, EFEGEREIRE F—TAEEEHMES.
- ISR ZRAEM (i) FEER.

* ISR RHHESHIAIT (FRAFEEEIEITHYESS PRSI .
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Main characteristics

« AUTOSAR OS 22— FHSHISCHHRIER SR
- RBENSUIEBERFER.
— AUTOSAR 0S EFTLARCERY.
— AUTOSAR OS W /a8 ™ h FIfE Fr B R Fe EFNAE R ER S

* Protection Facilities

— AUTOSAR BESEERZIR OS Application HFTFE—4bi#Es £, A TRHLIEIXE OS NABERZER
ERINE, BRERERIPERILAZ RIS,

* Monitoring Facilities
- INENRERERITRIE M BRAGIEEIR, MAREERRENZAMGN, Fit, HaisEThseEi2
AT TRIEEEE, TAETRhERE,
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Stack

- i AT TERNE T
_ R (REE) u
| GRS AR IRROME (R

- EERGOETRIIG A, “
is preempted by ...

- RIERMERGERE, SILURGITSHR, FIINRIFRS
Rz, 1E55H ISR,

Stack 1

Stack 2
[—

Stack
= AUTOSAR OS AHHERERITE, HikA/NEATEER, overflow
~ MRERA/, RAEASHIER FRE MR g mome
SEI, BDMBIRIPAETE AR E'RY, SHEHARIBROE

RFSREE.

... will not be noticed
until the old content of
that memory is needed!
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HOOk * PrelsrHook
« Hook 2RIFERE, TiFERRX FH AUTOSAR OS i
M. ISR

- WREREFEAT Hooks, NIFF/RERTIENX \‘/
Egggj—(*DJ?ﬂ;Ef‘EMEﬂ]o PreTaskHook POSEAeE

.+ Inside Hooks &1, FFIEFTAHY OS APl FEKERET . g Errortook |

P _d ProtectionHook

* 3T Hook EREELIRRIN A, EFESRRMERFX
B, LT FEERS AUTOSAR RYRTBE(RE. PostTaskHook

ShutdownHook
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Debugging

» Error Checking
- Y BERAEHEE APl IRENE.
— B ErrorHook HaEEEENKRERRY ECU LHIERA.
— [2H ProtectionHook F&=hH,

= Additional Help
— ICEEMHIAY, LFERY BEReSS, Al Etis.
— AUTOSAR OS 7354k ORTI (OSEK iz{FRT#2) ST/,
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CPU Load Calculation

OsMon Module @ Task Running Time

—
— Max Stack Usage
—1
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4 ) ( \
ECU Pulse Insight*
EB tresos AutoCore
OS/SafetyOS /\7\ Show running time of each task
|:||:||:|D Show max task usage
OsMon*
@ Collect tasks/threads running time {Kﬂ\“
Calculate CPU load of each core /ﬂ Show real-time CPU load
Z‘E‘ Check max stack size usage o
= @ Switch on/off the functionalities
A
. J . J
-+ Can/Ethernet
- Upload data to the tool
Send command to ECU \ 4
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Os Monitoring 2R A ZE F[E]

Os Monitoring - Overview

Applicat!nn

Abstraction
Layer

PDU Router ]
ECU
Ethernet Interface Abstraction
Layer
uc
Ethernet Driver Abstraction
Lﬂyﬂr
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