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Å1β2010Ẉ Άᴢ ⱴ֪Ṵẩ ở ῾ῶτ

Å2β2011Ẉ ⁸ὕ֦ ⱴה ḟԄ ֜ISO 26262 τ
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Å1βҠ῾ῶѕ֞ṇ҂ Ԓ Ῠᵘ︡ҬַײӋ јה αSize, 
Weight and Power consumption εSWaPβτ

Å2βҠḟԄ ֜ѕḽ ⱴ Ҭ ẵ҂ḟԄו Ῠτ
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ᴄ– Ԋַײ ֪︢ῷ1.6

¸ ֪ῷѦ᷀ ԊԒ ײַ ῶјҼ ◕ εὝ֦҂ ὥ ᾛ←εỒ
ᶉἄָᾩẢѕꜛјіꜛτ

¸ Ӧצ ἆῠεᴝ ᶹ 99.99999% ײַ ᴿεỒ ᶉ Ệ҂ᴄ
–℗ Ԋַײ ︢WCRT
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ᶹ– Ԋַײ Ӆ֪ῷ1.7

¸ ḽᶹ–℗ ԊַײԄṔᵘ֪ש ẘіַײWCRT֪ῷἆῠε—ὊḪ
┌

¸ Ӂ҂Ѣ ֪ῷἆῠַײᾩẢ ῺỆ֦σ֪ש ẘҷ҇ԄṔ ẘεњӓ
ⱴᵹ– Ԋᴴ┌ ᶼ ⁴CAN і ԊҼ ᾩẢ
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Ḧᵆҷӽ ֪1.8

ӡ̧ᾂ Ԋ εṃCANὔֹᵷַײ ֮ εᶇ ԊԒ ᶬו Ể ֮

ᶇ̧ Ể ֮ Ḧᵆ ᾐ ֪CAN┌ ҷӽײַ εὝ ᴴ ẘі



ᵆ ở῾ῶַײḪᾩ֪ῷσ
ü Ḿᴅ⁄∩ ԋ￼
Ὴ ֫‘Ἡ 
ü Ḿᶺ⁄∩ ԋ￼Ḡԅ
֠Ὴ ֫‘Ἡ 
üԏᶵ ֠Ὴ ֫‘љḧᵇ
ҸӾ ֫ ￼ḫῊ∩ ԋ

G. Xie, G. Zeng, R. Kurachi, H. Takada, R. Li, K. Li, "Exact WCRT Analysis of Message-

Processing Tasks on Gateway-Integrated In-Vehicle CAN Clusters," ACM Transactions on 

Embedded Computing Systems, 17(6): 95, Jan. 2019.

G. Xie, G. Zeng, R. Kurachi, H. Takada, Z. Li, R. Li, K. Li, ñWCRT Analysis and Evaluation 

for Sporadic Message-Processing Tasks in Multicore Automotive Gateways,ò IEEE 

Transactions on Computer-Aided Design of Integrated Circuits and Systems, 38(2): 281-

294, Feb. 2019.

G. Xie, H. Gong, Y. Han, S. Chakraborty, W. Chang, ñA Real-Time CAN-CAN Gateway with 

Tight Latency Analysis and Targeted Priority Assignment,ò The 41st IEEE Real-Time 

Systems Symposium(RTSS),, Dec. 2020. 17
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כֿ ởῺ1.9
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ấᴦởῺ1.10
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ḟԄ₭2.1

ḟ̧Ԅ₭ ᾴ♪ҥ ѕ֠ѵỌᶴַײḟԄἆῠ Ѳ

ᶇ̧ ׀ ᴦⱳׄ ήᾩεḟԄ₭ ҹּף ҠᾛᵆּׁשԒẴ֦εҧ

₆ ᷂ײַ ᵘ ή֧ᾛᵆּׁשỡҨ ῳ ︡◓

ḟ̧Ԅ₭ ṳҧΎεṯἿ ҂ ᶹҙַײⱳᵗ כֿ ᾭεặ

ᴦⱳ₇ ήᾩεḟԄ₭ ᴴӓ ₒҎ♆ ӈ30%
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¸ Ӡᴹὓᾁַײ⁭♆ᶾ
ӈεᴴ Ṏ ӈ

¸ ᾩẢᶾ εӜᾢ←
╤ Ḫᾩ Ῠ

₱σ╤ ḟԄԊ
Ҭ  אḟԄָײַ
ᵂᾩ╤ Ḫᾩ Ῠј
ᴴ  אָ



¸ISO 26262σḽ҇ḟԄԊ Ҭ ε ᶇ ḡởᵄԛ
‭ ᵘ≡ Ύ ḟԄ ј︢ ὺӏε ḡởַײ Ҭ ᾢ←
╤ ḟԄָא εְ ᾚ јḪ♪εָּב╤ ḟԄָא Ѭ₆
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1.32.4 Ᵽ ἹỢσḟԄ ᶵấᴦ֠♆

ӽḪ♪ ԛ ј︢ σ ᶵấᴦ֠♆ ε Ἒ ᵔῙ ј
ở῞ ε ҍ ấᴦᾩ ҧ ӈỡ Ԁ



¸ᶇ Ҭ ᾨῙײַ ₡Ṏ ӽ ј︢ Ḫ♪ḟԄָא
 Ứ ῪҬεῑᾇ҂ײַָ Ԁѕ ᵾᶪ
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1.32.5 ֗ᾛ’
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¸ Ѣѥ–ịῪҬαᴎḪᾩײѦַ אḟԄָ֦צ Ῠјᴴ β אָ

¸ḟԄ ←σӗὊ ѢѥῪҬῶẤḽӰ εỒ ֵַḟԄָא 

Ệ╤ ᴴײַ
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2.6 ḟԄ
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ASIL A QM

ASIL B
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ASIL D QM
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ASIL C ASIL B

ASIL C
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( a) ASIL A decomposition

( b) ASIL B decomposition

( c) ASIL C decomposition

( d) ASIL D decomposition

ḟԄᶬẵ

¸ɟ ҇ ḦӮ₆ַײḟԄᶬẵ ←σᴢᾩ ḟԄ Ί הײַ

ᾴ̧ᵄᵆᶬẵ ᵆᶬẵ׀ ᶵַֹײᵄᵆᶬẵ ᶵַֹ׀ײᵆᶬẵַײῑῡ
ᴿεњ Ồ ᾁᾊ

2.7
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1βᶡ҇֠ӌẇᶍөַײḟԄ︢ ←εӓ ҬѲ ᴴײַ өᵑ Ѧ
εҠם ҧΉẇ ᾛẩΎὝײַ ḟԄ︢ ײַ ẘ
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1.32.8 ḟԄ︢

Ҥ
C1 C2 C3

S1

E1 QM QM QM

E2 QM QM QM

E3 QM QM A

E4 QM A B

S2

E1 QM QM QM

E2 QM QM A

E3 QM A B

E4 A B C

S3

E1 QM QM A

E2 QM A B

E3 A B C

E4 B C D



¸ồ ᵀ￼ו Ḡԅ │

¸ ḧӯ₿￼ו ḠԅᶭẶ │

¸ᶢ҈֡ӍẈᶎӪ￼ו Ḡԅ

│

G. Xie, G. Zeng, Y. Liu, J. Zhou, R. Li, K. Li, ñFast Functional Safety Verification for 

Distributed Automotive Applications During Early Design Phase,ò IEEE Transactions on 

Industrial Electronics , 65(5): 4378 - 4391, May 2018.

G. Xie, H. Peng, Z. Li, J. Song, Y. Xie, R. Li, K. Li, ñReliability Enhancement Towards 

Functional Safety Goal Assurance in Energy-Aware Automotive Cyber-Physical Systems,ò 

IEEE Transactions on Industrial Informatics , 14(12): 5447-5462, Dec. 2018.

G. Xie, G. Zeng, J. An, R. Li, K. Li, "Resource Cost-Aware Fault-Tolerant Design 

Methodology for End-To-End Functional Safety Computation on Automotive Cyber-Physical 

Systems," ACM Transactions on Cyber-Physical Systems, 3(1):4, Jan. 2019.
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ᶡ҇ԝӍַײḲ ῡֹ

ASIL֫ ᵃ‗֑ӎ Ѯטᶶֺ

ḳ  ֺ

כֿ ởῺ2.9
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ấᴦởῺ2.10

ḟԄ₭ ᶇᾢ ᶁḱ ֦ᴬ‭ ṔαḟԄ₭ ‭≡ᶁḱὌΰᴄ
Ӈβ Ɏᴵ Ḫ ɏַײ♪ᶊ

ᶡ҇ѕ Ҭ ḟԄ ởῺα ᶬẵј︢ βεѬᶁԒ ℗
ᴓᵫởכֿהᴦ҂Ѧ ” ḟԄ₭


