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A RTOS Unmanaged Interrupt Partitioning mechanism
for Automotive System

SHINYA HonNDA! Ryo OKABE? ATSUSHI SETTSU?

Abstract: In recent years, automotive systems have become more complicated and high performance. Us-
ing AUTOSAR platform is becoming common in order to manage the complexity. In addition, the space
and time partitioning of a RTOS(RTOS partitioning) is used to confirm to the function safety standards.
Although fast interrupt response time is required, the normal interrupt handler provided by RTOS can’t
satisfy the requirement. It can be realized by a mechanism called an unmanaged interrupt called ISR1 that
is received even during RTOS execution. However, the RTOS partitioning is not effective for ISR1. In this
paper, we propose an RTOS independent interrupt handler partitioning framework that acts as ISR1. We
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implemented the proposed mechanism and evaluated the execution overhead and the change amount.
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ISR1R#E T LV —L T —2 D trap N> K5 (K4 (10) #
MOHET XS ICEFETI2HENHS. 4E, RHSS0 Tk
trap N7 X% 2L, X7 XFETHEOHET trap /N v
N2 EFaRETH 5728, OS &ffifHT 3 trap NI X%
FFBENWS LD H 5.
FEHOESBREENRREL 2DH, 55 OEFE FIA
DTy M TH Y, OS ODHFLE R BEDDEETILAR
W-o, BEe L, KERMEICE s weE 2z, Gk
BEEETEME 1) 2L TWBEE X5, ISRLBE#E 7L —
LT — ZENMERIBINAR 2 RE2ZEHETE L WS FiEbH 5
B, MERKEWED, MOy M) EEET S
MIWVWEEZR 5.

5.2 A& IS E R R
REMEDY GEBBEEM 3) 2R L TV AT 5
728, FRERENE & BEFHEHNE O BB HEA A6 B R 2 SFAf L
7. FHMERITIRDBE Y TH B,
e 1. ISRI(SC1) : A E YR L OS @ ISR1 DEAA
e IR
e 2. ISR2(SC1) : A€V {£#72 L OS @ ISR2 DEAA
e IR
e 3. ISR2(SC3) : A€V {Li#d b OS D ISR2 DEAA
e IR
e 4. NT-ISR2(SC3) : A€V {fi#dH b OS DI ISR2
D EIA H L R
5. ISR1 : $EZHEHED ISR1 DA AL
e 6. NTISRI : HREMHED NT-ISR1 D EA A JGE R
EEAASEREM & U TIE, EHAABRREL THSHERAA
Ny RIWEFEIND L TOETHBIIZ, OSP 7L —24
7 — 27 HEPEENAAR E LT B ESA RS E X O R
MZIMEL7ZE DR EAAGERE L L.
HEARERZK 512RY. REBEITSEEEOERNLX
MPU ORFERDABE R -0, EfFEMEEKIZA T F
# 0S EDISR2 % NT-ISR2 £ h KEWAH, ZThsid, A
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9
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1. 2. 3. 4. NT-
5. T-ISR1 6. NT-ISR1
ISR1(SC1) ISR2(SC1) ISR2(SC3) ISR2(SC3)
B AR 1.53 3.87 6.6 6.6 2.13 2.13
W RTHSR 0.87 1.53 1.46 1.67 2.13 2.93
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Fig. 5 Evaluation of Interrupt Response Time

® 2 JEAHILE DR

Table 2 Configuration of the Short Cyclic Process

EA ) ASIL | JAHA (us) | FEATHEE (us)
PWM JLEE [ 100 5
ADC ALL3 = 100 20
JEHIALER 1 [ 500 50
JASAALER 2 % 500 25
JASHLEE 3 (35 500 25

T Y[R OS BARDELAASE LKA R W20, EARK
BRI, IREEEO D 7o T 5. (FERREZE 3)
TEREINDG 5us IR LT, AEVHE#E OS LD ISR2 ®
NT-ISR2 17z L TWARWDIZR LT, BEFIEIL 5.06us
CIEIFERER L TWD L ER 5.
REMMEDOELGAARNE R M 2 ki3 2 HEL LT, OS &
9 5 MPU Ok % 2 E]3 2 HiEr%EIF o nsd. MPU
FEBOBEETHBEINTED, 0SIZL > TIEETDMHE
BRBETHRWEERH S, T T, REBMCHEELT
W \WEIBE A U, NT-ISR1 EATRHZ AR & 3 2 8%
YoFzzrZLizkd, MPUDYIOHEZ DA =N~y N
EEBT DN AEETH D, 2770, TOFEE OS
DIFET 2% OS HICHERT 2 HENDH 5.

5.3 1—2A7—RERAWEEITA—/Ny R

IRERREDY GEBREZEM 2) 2 AR L TWA0FETIT 572
O, WHYATLADI—ATr —A%HWTETA =N~y
N % 3Fiff U 7=.

A— A7 — ZADERAMBE O Z 2K 2 1TRT. PWM
JLIRX> ADC ALIR I AR EHLIR TIE 2R WS, FHio 72
DTGRP TETI NS AHEE U7

#* 2 OEEALIE % ISR1 &7 L — LU —2 ETEIfE
XEIGEDISRIGETI L — LT — T DFETIF =N~y
RZFHHIL -, HIEGEZROEBEY THS. £9, HEE
RETEET ST RV HEL, ERELE 2 7
U A\ 5A o S B LB o I Ji U € i BV R
NTT 1 RV % T U= 2309 5. iz, 5S4
BAMLBE 2 ZE4T7 L, A URRINT 7 4 ROVILBE %2 5247 L 72 [Rf
MZzFHHT 5. ZhsDER2S, 74 RV O ETR
MORAEE 2 RKD, & 5025 B & B D BN
BORIATOEAHME O E TR OE & %25 Z & T,
ISR1R#ET7 LV — LT =T DEFA =N~y NERD S,

FMOEEE, 7 RV D ETRI 52.2%4 U
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2. WA EANER o A A 0 BN RE R JE T v o R R AL P
DEFFRHDOEN AL, 45% (500ms H1iZ 225ms) TH 5 7=
&, ISRIF#ET L — LT =7 DEFTA—1~Ny RiL, 7.2%
(52.2% - 45%) & 10%LARTH b, (FEEEReZEM:2) %37
7ZLTWBELEZRS.

6. BHYIC

AT, PEREEMED S OS HHADEAA L UTE
179 BB D B AKRNNZE A B K HE 0D I JE AL TR | {73 7% 5k
T 5 ISRIRET LV — LT — 7 2IRE U7, R,
OS BHAMNDEAATH S ISR1 & UTEMEL, SEEM -
TRAERERE & AT U TR\ 222 B /K HE o g JE A0 % 5247
THZLIZLY, EEREDAAIGER & R A WL T 5.
PRZEHERE 2 S22 U AT U 765 51, JERSRE B e/ 2 &
ZRU7z.

SHOMEE LT, 0S »Miifd %5 MPU DOfHEg & 3l
DEEE WD Z 212 X BFETF A —N—~y RDEHR®P,
EYATLNDOHEHAENEITOND.

SHEE AL D —ERI% JSPS B JP26330062 D Bl Ak
#ZIFT-HDTY.
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