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A Virtual Machine Monitor to reduce interrupt latency
for Automotive System

SHINYA HonDAl'®  Ryo OKABE? ATSUSHI SETTSU?2

Abstract: The increasing complexity of automotive system has led to introduction of the outsourcing soft-
ware in automotive system development which has been consisted of in-house software. The outsourcing soft-
ware are lower safety integrity level in compare with in-house software, some of which requires high interrupt
response time. The integration of different safety integrity level software in the same ecu needs a partitioning
mechanism such as virtualization by Virtual Machine Monitor (VMM) The virtualization presents the trade-
offs in performance and complexity. To solve this problems, the hardware-assisted virtualization and VMM
for automotive system are proposed. This work give a mechanism of full separation between outsourcing and
in-house software with high interrupt response time using a VMM with the hardware-assisted virtualization.
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Fig. 1 Time Requirements of the Target System
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Fig. 3 Overvipew of Automotive System VMM
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1: TASK(VMTask) {
2 /* Pre User Code */
3 vm_start (p_vminib->rbase); /* Call VM */
4: /* Post User Code */
5 TerminateTask() ;
6: }
4 VM XA T DH
Fig. 4 Example of VM Task
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Fig. 5 Realize with Existing Partitioning Method
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with VMM
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NM-ISR1 I& OSAPI FEO'H U SIS WL TH B 728,
NV RIIEOH U £ TIZ OS WO ZEEE DL E DS F 73
Wz, b REIA —/NNy RAUNI W, —F, VM-ISRI-
P VM-ISRO XX A DA X — MUY EEI VT %
A N DRIF - IRMBL BB L 22 5728, BEED ISR &L
LU CTREA— NNy RBEKE W,

HHAARE R, BTN OB A — Ny N & EHAAREE
IEXEZMEL2EE 725, & 3 (b) ([CEBAASE X
EUT, mED OSAPI OFETR 2R . HiAAZ LK
MBI L Tk, NM-FERiHE ISR2 b KE W, Zhid,
NM-FERiHE ISR2 % ¥R — b 3 2415 & AUTOSAR-OS
WIZBWTIE, FERME OSAP 25 Ild API 2V 7 b =7 H|
AATHOHET /2O THS. NM-ISRI IFHH] OSAPI %
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Table 3 Evaluation Result

NYRT (a) HH) (b) &hAA | (c) HBAA
F—NAy R AR IR s 5 FRE ]
NM-ISR1 600ns 850ns 1,450ns
NM-ISR2 1,400ns 2,900ns 4,300ns
NM-FEFiHE ISR2 1,670ns 5,900ns 7,570ns
VM-ISR1- 2,283ns 1,783ns 4,066ns
VM-ISRO 1,466ns 933ns 2,399ns

TRTHEDAD I LDARETHEH, Tuty Fofl
Bk NM-ISR2 O A TLFTIX ISR1 2 &84 ISR #2511
THEMBERDH DD, TOMEFLHL 7. VM-ISRI-K T
VM-ISRO 2B WTHABRIZZ L XN A XKBEDEET 5.
FFIZ VM-ISRI-IZBI L CUIE, AA B OS &7 A b OS D%k
IEXEASES T 258085 5728, VM-ISRO & h BV
BrihoTwa.

UEXD, BMEIREGAARERFRIZER 3 (¢) TRT
EY, VM-ISR1- & VM-ISRO (B L Ti%, NM-ISR2 &
L O NM-FEFf#E ISR2 AR DL 7o TV B, Z OFER D
SIREHIEL, MREEM 1 2L TC0WEEERD

7. BbHYIC

AWFETIE, WRETIHB AT LATERIND N —
T4 Y az v e ERBEAAINE 2 FEBLT 5 A-VMM O
EAABEREIZ DWTIRE L, FELGHliZT - 72, it
AHE DAL, PRI I RE T R O & 72 L T
WBZEERMER L. SBOBEE LT, REEFEOE
VAT LANDOWH L Tl A BTSN TES.

SEE  AWISED —ERIE JSPS R JP26330062 O Bk
#ZIFT7-HDTY.
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