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TOYOTA P age of AUTOSAR rchitectine
ECU
- - First AUTOSAR modules - First complete ECUs in
VOEKSWKA“GEN in series production series production
(O3 3) aalmie| AUTOSAR EE A&



SIEHEE 2} / XFSAL TAHIO] RS AnERN JI1E S BESH

3. AUTOSAR

EIZEG o] S

AUTOSAR 22 37| AUTOSAR SW-C, RTE,
BSWe] 3AIZo 8 voiz2)n, 7|2 dAl= RTE
NEE st 58 SW-Cet stugllo] ¥ 2
Edlolel BSWE Ra|gto2a, st=gojof 5HA
o §& AMu|AE Y 4 YEE s Zojck
(73 Dojj]= AUTOSAR 2 ZE o] o}7|el 2] &
Hoj21 gl

7+ AUTOSAR SW-Ci= &8 AZEZJ0]9] 7]
Lo) JrE F&ski, BECU sjgEs 7|2 o
o|n], ZEO} QlEjHjo] A5 Tl 45 44T A
o glo|el g Aolsta o o] w2t fAAE
o] E2to & fA| 2] Eg wgst). Sensor/Actu-
ator SW-C&= AUTOSAR SW-C9] &t &2
ECUS] AlA &l oiZofloleje] 2&-& 9jgt SW-C
olch. RTEL zF SW-C o] & SW-C2} BSW A}

RTEE: 3} B2 2
Asfato] APISS Ag el k5] ECU HE7} o}
Telebs A9l ALe 2zEgel HEYE 44 ¥

%
o 9t}

BSWO] 3% AlZo 2= Service Layer, EAL,
MCAL 18)3 CDDE A =ch9].

M| & AZL 0S, YIELZ, mlea], A%, ECU
Aefie] 5] Mvla 7158 43tk EAL2 ECU
ite] Az Ete) qlejHlo]2E gk, ECU
A AAIZe dAIE Algatct MCALS A
9] AlZolA vo]aE HEZE Q] H2AHE Y
228k 718 wlstA s, ox)E &, opd
27 ofz2)g gl afegh 2. we wst Sog
TFgEch

ol2|gt A|Fstof| ukste 7
2158 AUTOSAR E3E3 338 71X 5
ZHe 3 QlEE CDDEke Hfigez
£3] MOST 59| A%, ¢

ZEYo] A 05 AT

A2 e [}

o| 22 #Hlzatchd RTE s}5o) S22 £ 9}
AUTOSARO| A= CDDE Al Fetnz 7]&of ¢Hg

Software

Interface

Software
Component .,
AUTOSAR

Interface

AUTOSAR
Software

Interface

$

3 y

!

.

i [ iz¢ v '» +
e t Standardized 1 1 Sﬂ}‘f%gzﬁd | Standardized | AUTOSAR AUTOSAR
“Standard i Interface 1 ! Interface i Interface Interface Interface
Software —— - — : - — — _
API2 e ¥ Services - | | Commuication | | apsction |
3 D& TR 4% Sendardied | ! Stendardized | | Swndardized |
APLL : 158 1 Imerface i1 Interface 1 ! Interface |
: R IR I ORI N SO bl AR S SOl o
RTE Relevant ‘Operating Eg% PR ? __________________ t _______________ _.* :
4 P10 System. 3 35 | Sandarived
s . : 1t :
Basic Software - T
Microcontroller
Abstraction

(718! 4) AUTOSAR AZES0] O} [ElX

© 2010 BlEEXISAIGTH



5 TS LIEERA K25 M4s 2010 83

Act Methodology Overview |
wil—y >
System Configure
Configuration System
Input: 8
System \
System Extract
Configuration ECU-Specific
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A B C D
la Informal verification by walkthrough ++ + o0 o0
1b Informal verification by inspection LRSS S I
lc  Semi—formal verification® LR
1d Formal verification o + + t

# 21 Method 1c can be supported by executable models.

++ highly recommended, + : recommended, o no recommendation
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| 1. Vocabulary l
2. Management of functional safety
}2,5 Overall safety management J 12.6 Safety management during development I IﬂSafety Management release for producﬁoxq
3. Concept phase 4. Product development: system level 7. Production and operation
1.5 Item definition || 114.5 Initiation of product devel [4.11 Release for production |7,5 Production l
opment at the system level -
26 Tnftiata f the safoly Tife 4.10 Functional safety - - -
cvdle tiation of the safety hie 4.6 Specification of the techni-| ment Zaélée)gearggﬁ S‘?‘;“‘;mg:
cal safety requirements [4.9 Safety validation || Pmissioning
3.7 Hazard analysis and risk [4.7 System design ] |4.8 ke integration and testing |
assessment
5. Product development: 6. Product developrment:
[3.8 Functional safety concept | hardware level software level
5.5 Initiation of product devel| 6.5 Initiation of product develep-
opment at the hardware level ment at the software level
5.6 Specification of hardware 6.6 Specification of software
safety requirements safety requirements
5.7 Hardware design <::> 6.7 Software architectural design
5.8 Hardware architectural 6.8 Software unit design and
metrics implementation
5.9 Evaluation of violation of 6.9 Software unit testing
safety goals due to random 6.10 Software integration and
hardware failures testing
5.10 Hardware integration and 6.11 Verification of software
testing safety requirements

8. Supporting process

8.5 Interface within distributed developments

8.10 Documentation
8.6 Specification and management of safety requirements 8.11 Qualification of software tools
8.7 Configuration management 2.12 Qualification of software components
8.8 Change management 8.13 Qualification of hardware components
8.9 Verification 2.14 Proven in use argument

9. ASIL~oriented and

safety-oriented analysis

9.5 Requirements decomposition with respect to ASIL tailoring

9.7 Analysis of dependent failures

9.6 Criteria for coexistence of elements

9.8 Safety analysis

10. Guidelines on IS0 26262(informative)

(08 7)1S0 26262 7=

6) Product development: Software level -
EQJlo] 30| Fte]| cial VR SRl w2t

Wk, £} A2 Sof gt R 7ZARFS Mol

7) Production and operatlon - ZE AR 93t
A8, W AL, oH, A2 ol B 2.7
e Hele

8) Supporting process — ¢FH QA}EHo]
oF gA| W, P, AR, A%
B}, )Y E3o 2pA#HZ(qualification), ZRAHE-
amEglole] 4AZ, SHEAl 43,
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9) ASIL-oriented and safety-oriented analy-
sis — QP R 7AHE} ASILE Bajfjsls uh, o
A A QA Afolo] R ZAQ AFE T
Aol A QFEA v =0 7| 4&3)h
10) Guidelines on ISO 26262 - F2 7jg, otd
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SOl He ARE Ve
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ABS Anti-lock Brake System

APS Auto Parking System

AUTOSAR AUTomotive Open System Architecture
BCM Body Control Module

BSW Basic Software

CDhD Complex Device Driver

EAL ECU Abstraction Layer

EASA European Aviation Safety Agency

ECU Electronic Control Unit

ESC Electronic Stability Control

ESP Electronic Stability Program

EUROCAE European Organization for Civil Aviation
Equipment

FAA Federal Advisory Committee

FMEA Failure Mode & Effects Analysis

HMI Human-Machine Interface

LKS Lane Keeping System
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LoC Likelihood of Occurrence per operational
hour

MCAL Microcontroller Abstraction Layer

MISRA Motor Industry Software Reliability Asso~
ciation

MM/T Muiti-Media & Telematics

MOST Media Oriented System Transport

RTCA Radio Technical Commission for Aero~
nautics

RTE Run~-Time Environment

SCC Smart Cruise Control

SIL Safety Integrity Level

SW-C Software Component

TCS Traction Control System

VMC Vehicle Multihop Communication

WP Work Package
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