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Reference ID Title Revision Data
[IEC] TEC 61508:2010 Edition 2.0 Part1-7 2.0 2010/04
[ISO] IS0 26262:2011 Part10 First 2011/11/15
[SafeOS_SC] Safe OS Safety Concept 0.90 2009/12/09
[SafeOS_SRS] Safe OS Software Safety Requirement 0.90 2010/01/13
Specification
[SafeOS_SA] Safe OS Safety Analysis 0.90 2009/12/10
Safe OS Safety Analysis(detail) 0.90 2009/03/24
[SafeOS_SM] Safe OS Safety Manual 1.00 2010/02/12
[ParOS_SRS] Partition OS Safety Requirement 1.00 2012/12/25
Specification
[ParOS_SA] Partition OS Safety Requirements 1.00 2012/12/25
Analysis Plan And Results Report
Partition OS Safety Requirement 1.00 2012/12/25
Analysis Result Report(detail)
[ParOS_SM] Partition OS Safety Manual 1.00 2012/12/25
[WITZ_S] Function Safety Management Standard 2.3.0 2012/01/16
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(c) 2012 by WITZ-inc




SCEE RS - ParOS-SW-01-SC

fHAEE4 © Partition OS Safety Concept Ver.1.00
2012/12/25 WITZ
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ParOSOE A ZHEE L TWAD Y AT ADORERRX %2 X 2.212 77,

(ASR1-FR) Co-existing App with SIL

o 2L EDENENRRLSILASILZ FFOEEOT 7V r—va U AR—Darva—4
VAT K RICIEET D,

o ENFhDOT TV r—3a i, BRIV IZIVRAE SN,

o HOTTVr—valyPNERINTGE, MOT T r—3a COBBEETTREZRIR Y
HL7ZW,

s ENENOT TV r—3a liE, AE Y FEECCPUM MR, ETIEF, ET74 A4 I
NE AT s Tnd,
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o BONDNR=T 4 vaiFmn BREKEE (SIL) ZERT D,
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s N—KUxT ML T UABRODYAEIEL, SIL2
o ParOSIZiE, Y AT AN OEREDEREKREDT 7Y r— g v LA CREEAKENER
S,

(ASR3-FR) Interrupt
o BT TV r—Taif, BIABEHHAT D, R LERENDENIALSEEITE < 20
o7 7Y r—a ETHIIEIEEIND) |

(ASR4-FR) Atomic Execution
o —HEHOWMHZEFRTHZ LR ETLIV,
o BT A ADOWHIME

(ASR5-FR) Advanced Requirements
o THUT—valLoTik, ULTOMELZRT S,
. A EA
* CPUMMRODE LOTZDOBNT 7 ) r—a v Arya—Y 7
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(ASR6-FR) SafeOS function

o T 7V — 3 0%, SafeOS[SafeOS_SRSIDOHEEE 215 .

(ASR7-FR) Inter-partition communication

o RARBSILOT 7V r—va YHTHEEEZTT S,

(ASR2-SR)
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Y (ASR7-FR)
Applicationl Application2 Application3
Safety-Related afat-Ralato Non-
N q Safety-Related
NET) sy et I\ (ASR1-FR)

MCU
\ c T~
T T T T (ASR6-FR)
GPIO UART CAN Ethernet
(App1) (App1) (App2) (App3)
Memory
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1 1
B 2.2 ParOS D53 27 b DHERR
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2.1 TR AT ADBEREZ 7297290, ParOS 1ZLL T ORRE #4243 5,

ParOS(1) : Time Sharing
CPURZT 7V rr— g UETY =7 3 D8R,

ParOS(2) : Memory Sharing
AEVET AV — g VTY =79 AHEEE,

ParQS(8) : Application Interrupt
ST DT TV r—3 3 URFEITHOREOHZ T 1T 5 EA

ParOS(4) : Atomic Handler
O Z 95 = & 7 < AT T B8R,

ParOS(5) : High priority interrupt
1B e B EIA A HEBE,

ParOS(6) : Dynamic partition scheduling

%"*%g HEo

LT TV = a BT A RV, TORMTHo T 7Y r—3y 9 v w547

D IERE,

ParOS(7) : Scheduling mode change

TV = a DRV a— ) v BRI E T S HERE,

ParQS(8) : SafeOS compatibility function
SafeQOS & HHH%HE,

ParQS(9) : Inter partition communication
7Y r— g I OEEHERE,
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2.3 ParOSOEKRBERED T IEE— F
2.2 THk~7= ParOS D IEAMEEIC BT A HlET— RIZKO@EY Th 5,

Failure Mode(1) : Time violation
s “CPURIH ="
TN =g UREID Y THENTZLL EOCPURIHEZHE T 5,
o PEATIEF
TN =g UREID Y THNTEFETIAT TIERWIEF CHEITSN D,
VRATHA I
TN =g URREHFHIED T AT I A I T TIRRWITH A I 7 TET,

Failure Mode(2) : Memory violation
e TN = alrBNEDYTHDOAEVIZT I ER,

Failure Mode(3) : Service violation
« T TV = a YIMLOT 7Y r— = Ikt L CAPLE AT,

Failure Mode(4) : OS state violation
e T U —a N AT A (0S) WREEAZRIEICAEHE,

Failure Mode(5) : Inter communication problem
s T r—a UREEEICET A RIEN A,
o PNT—HEMNRIE, FEXA IV T BARIE,
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ParOS @ Safety Goal # LA FiZ~7, [SG-1] & [SG-2] 1%, IS026262 Part6 D.2 (ZFCi#k
SND 2 HON=T 4 va =V TOEMNEFAFETHD, B, N—T 4 a=rTInNTND
T T T LD N—T a3 v RS,

Safety Goal 1 [SG-1]
@@ S—T 4 a Ly DOFEN, D N—F ¢ g IR RIFTS RN &, B ALK
WD =T 4 a v &FA—DOY AT A ETHEITTE S Z & [Par0S-SW-01-SC-0001] l@@

Safety Goal 2 [SG-2]

@QHH/NN—T 4 v a NIEERb oG MO/N—T 4 v a COFRGEDLER 2, b
LSIEMFEL -~V (5577) Z T DA ENRARETHDHZ &, N—T 1 ¥ a ¥ & BIIZRGEFTHE

(BRSPS T A S 5) ThoH Z L, [ParOS-SW-01-SC-0002][l@@

Safety Goal 3 [SG-3]

@@ilEZ W= (Diagnosys Coverage) 90%LL LD W k% Gl it 7 14 77 U &4
9%, [ParOS-SW-01-SC-0004][le@

HERI T« 77 ) & TeParOSH &%, SIL3 Zii/=§ 72 blcnEi e 7t A THET S 2
Lo A—DParOSEY 2 — L EHW, TaT7F v b e "— R =THiRKE LNN— R =
TDTx =/~ LT ARIOEGEIESIL 3% T Z LR TE, YU ATy R s N—
R = 7HERT7 #—/L b b LT U AR0DEHAIESIL 2257 2 N TEDHZ &,

Safety Goal 4 [SG-4]
@@/ N—T 4 ¥ 3 EE TEREMPICRENBAE LEILE LZSEAIC, ZOEIEERMTE S
L, [ParOS-SW-01-SC-0005][l@@
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4 T—FXTIF~¥

@@ETOHOSGIX, =T 4 v a = THIELFFOParOSIZ L Y EHLT 5, [ParOS-SW-01-
SC-0006][l@@ParOSD % 3X—F ¢ > 3 > L ParOSDA v % 7 = —ADK GaFl) %X 4.112,
a— L7 =2 O E 4.21077,

@@ParOS DO%REIL. Executive, SafeOS. COM MO SN TS, ZH D3 R—F
YIPERTH ARV I AT 4 v a v RESNL TS, [Par0S-SW-01-SC-0007][l@@

Devicel

1 1 1 ! ..
! Partition1 ! Partition2 : Partition3 : Part_|t|0n )
; | , . - Memory/Time/Service
| | |
SafeOS/ParOS/COM I I I
| |
API Memoryl 1 Memory2 1 Memory3 1
(CODE/DATA) | (CODE/DATA) || 1 (CODE/DATA) |
| | |
| Device2 ! Device3 '
== State of SafeOS

I

SafeOS Inst SafeOS Inst. SafeOS Inst:
SafeOS afeOS Instance afeOS Instance afeOS Instance —
COM
Exective
X 4.1ParOS DX
Partition1 Partition2 Partition3
User | CODE/
DATA [ CODE/DATA ] [ CODE/DATA ] [ CODE/DATA ]
State of SafeOS State of SafeOS State of SafeOS
W W/D W W/D and SW W/D .
DATA and S / and S / o Link to
State of || Stateof | single executable
Channell | | Channel2 module
ParOS
State of System (ParOS)
CODE _ _ _
Scheduler FDD Lib. .HW Timer -W/D Driver'

TCB : task control block
SCB : semaphore control block

4.2ParOS ®a— K « 5S— XX
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4.1 ParOS O viR—=x > b+
Partition

KR—=T 4 v a i, ML LT SafeOS DA Y AZ L ARFIV T D, £, %
=T 4 a D SafeOS OIRFEITMN. TH D, Fio, /=T 42 a VBEICAEYRT /A A
BEN AT BTV D,

Executive

@@Executive 1%, &/3N—T 4 ¥ a = JHREAZ EHT 5, [ParOS-SW-01-SC-0009][ParOS-
SW-01-SC-0007l@@F 7=, @@7 v % Ln— R = 7 BRI Z21T 5 IO OMBERIN T A 7 5
U (

FDD) % #io, #7477 Vick v [SG3] #EH 25, FEHC O NTIX, 6 EE S
Bz &, [ParOS-SW-01-SC-0010][ParOS-SW-01-SC-0004]@@

@@QF =T 4 a A AL ADFRIT— T AT = FIH LTI b SN2 A <R
W/D 4% A ~ Z#Ef4t4 5, [ParOS-SW-01-SC-0011][l@e@

SafeOSH # iRk

@@ParOS 1%, /X—F 1 > 3 T SafeOS[SafeOS_SRSIA#iOMigE #2445, [ParOS-
SW-01-SC-0012][ParOS-SW-01-SC-0007]@@7-7- L, @@ [SG1] [SG2] (27 % LLF Ok
BRI 2 2 EnTER,

CHABARY AV RT (AN RT - 7T =AY RT)

cFDABN BT« EABY —E Z)L—F

- CPU %4 % 4% 6 [ParOS-SW-01-SC-0013][ParOS-SW-01-SC-0001,ParOS-SW-01-SC-
0002]@@

@@QT 7V DEITU— 7 VA EAT ) FAT—r VAR =Z b8 —TF ¢ v a VTN LT
W5, [ParOS-SW-01-SC-0014l[l@@@@347>—47 > A =% THWS Z A = W/D % A <%,
Executive IC X W {FIEIL ST A< WD XA ~EHW5, T78bb, £ TONR—F 13
VCRILODA A~ =R 27 WD 44~ — RY =7 %435, [ParOS-SW-01-SC-
0015][ParOS-SW-01-SC-0011]@@

COM

@@COM 1Z/3—7 1 ¥ a VB OIEE 2 EELT 5, [ParOS-SW-01-SC-0016][ParOS-SW-01-
SC-0007l@@@@%E=Z 5T — X X F ¥ XNV EMEN DA T V= 7 MM ESLD, [ParOS-SW-
01-SC-0017ll@@@@ % S\ —F 4 > a L IEA v X 72— AN L TF v XVICERT D,
[ParOS-SW-01-SC-0018][J@@
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42 EEEETF)IL

42127 L 912, ParOSIE—DOVM®D L 512, % SafeOS & ParOSD 22— K07 — & 23l
ML TWLOTIFHRLS, a— RETF—ER—KLroTND,

KX—TF 4 2 a ZEI T B SafeOS DA v A X v ZADFEBIL, N—F 4 a VI
3 L7z SafeOS DIREZFFHOZ LICKVFEH L TV D, ¥ 2LV AT ARE (ParOS Oik
) X, BRTCON—T 42 arTHETS, £, £7 7V r—varpa— RRer—x Lt
IC1ODEITED 2 — M) 7 SNTEITEND,

4.3 A ERE

@@ 42127 T ParOSO AEVHEIBIX, 77V r—vay (=T 1varv) »ofki#Esh
T3, [ParOS-SW-01-SC-0008][l@@

X 4.21R"FT L 91T, K/8—T ¢4 3 > &ParOSO 2 — Righk & 7 — X i, — 2> DETE
Va—MZY 7 ENDHNR, M ABITRTRRIC, Ha—RETF—ZIEhETNEL DB, A
EVICHEIND,

NR=T v aAIAEIVRENGHRE—F (@FIT2—F—F—F) T, ParOS [ZAEY
RN — F (@ ITHET— F) TETEND,

KRX—=T 4 g ST a— FiEE T — IR e T ZADREN fFT B, ParOS I3,
MPU 72\ L MMU 2LV, HRX=TFT 4 > a UBREIVT oY VY —ADRT 7 & ARk
Lo tREEITO, HEMICIE, RIT 32T 4 va v 2EE8TH4A4I 7T

MPU/MMU OREZVEHEZ 5 Z & TR#ELEHRT D,

ROM RAM Device
8?8(;(;?:11- Partition1 giggg%%%‘ Partition1 UART Partitionl
gﬁg‘;‘;‘ﬁ— Partition2 8?22‘;%0;;‘ Partition2 Ethernet Partition2
gzgggﬁi— Partition3 822‘;‘;0&— Partition3 CAN Partition3
. ParOS OB00000- Par0S sytem Imer | Paros
00000~ | Spared ooprerr | Shared Perftimer | Shared
X 4.83ParOS ® A€V X
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5 N—F4az=ry
51/M\—T143z=viLRL

[SG-1] [8G-2] #HHS HDICERENH =T 4 ¥ a =V VIV AT MEIC RIS 1
D, UTFTDOEIEAA=TFT 4 va=r 7 L Parlvl~)EED D, N—T 4 a=r T L
ARENEE, L DR—F 4 a = ThENELTD,

#£ 5.1@@/X—TF 4 ¥ a =7 Ll [ParOS-SW-01-SC-0019][ParOS-SW-01-SC-
0001,ParOS-SW-01-SC-0002]@@

ParLivl ParLiv2 ParLiv3 ParLiv4
P— v A ki#E O O O O
A Y ki O O O
CPU FIIJH Rk - O O O
v AT L(OS)IRRELRGE - - O @)
FATIE PR - - O O
FATH A I TRk - - - O

FR—T 4 v a = T OREITROEY Th 5,

(c) 2012 by WITZ-inc -16-



SCEEHE S - ParOS-SW-01-SC
fHAEE4 © Partition OS Safety Concept Ver.1.00
2012/12/25

52N\—F 42 3=V DiESHE
521 Bf/N—TFTsa=2y
CPUR i {577 : Safety Requirement (1)

@@RFTIRFIZAS /S —T ¢ 23 T CPU FIHFEZEID KT, #0 Y T CPU FIHFELNE T
HEINCN=T 4 arwFETTHT L, CPUFHENFLNATWIIUL, N—T 4 aDFE
ITNEFF DO AN ZRETOHNWILTHFAT D, [ParOS-SW-01-SC-0022] [ParOS-SW-01-SC-
0001,Par0S-SW-01-SC-0002]@@

4 S . ™
CPU Utilization assignment

Partitionl Partition2 Partition3 Partition4
CPU CPU CPU CPU
Utilization Utilization Utilization Utilization
25% 25% 40% 10%

. J

4 R

System Cycle(1000)

e >
& >

——
+ Partitionl

O K Partition2

>
>

Partition3 .
*—>.
Partitiong

:d—b — P ————————— >
L . 250 250 400 100 * )

System Cycle(1000)

A4
e%ee

<
&

—
+ Partitionl

O K Partition2

Execution
sequence of
Partition2 and
3 is exchanged

Partition3
Partitiond
31—» < «—> < =:E
\_ . 250 250 100 400 . )
4 N
System Cycle(1000)

°g
&

A 4
etee

——
. Partitionl

N G Partition2

Partition3 can
use only 30%
of CPU
utilization.

>
>

P rtitioﬁl
4—» < «—> :_
L 250 250 i 100 300 : )
5.1CPU FI| i =R {x3#
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EITNEFE%: Safety Requirement (2)

@Q@FFIFICERE LTe/ =T 4 ¥ a Y OETIAF 2 FATRICT D 2 &, FATIRRFIZ Y AT L4

H L MESMEE O — ERRN ORI &2/ 3—F ¢ 3 3 L ICE Y (T 5,

FATNEFBEFE LI TWVOIUL, BRI o (Vv ¥ —) 0. FEITOFWHIHRT D3,
Kix a2 —HF—IZHREE 52 L, [ParOS-SW-01-SC-0024][ParOS-SW-01-SC-0001,ParOS-

SW-01-SC-0002]@@

4 . . ] N\
Time window assignment
: System Cycle(700) .
. > ;
: Partition 1 '
: *~—> :
Partition 2 4
° > :
Partition 3 4
« <+ = > <—i:
* 300 150 150 100 = j
/ .
. System Cycle(700) :
é Partition 2 is
Partition 1 . preempted
O K L Partition 2 /
: Start time of . :
: Partition 2 is r —>r o>
: delayed(itter) Partition'3 i Partijon 3
“ <+ < > <
L . 300 50 i 150 75 £ 50 75
( L]
. System Cycle(700) :
’ .
: Partition 1
—» Execution
N G Partition 2 sequence of
: I Partition2 and 3
. — — is exchanged
: Partition 3
: 3
« < P > —>:
\_ 300 150 150 100 °
X 5.2 EAITIEFIRE
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EIT XA I 717 Safety Requirement (3)

@@RRFHRFITRRE LTe/ =T 4 v a VOFATIAF &2 FATRICSTF 2 2 L, BllaR R OENL (Y
=) R, FEfToHmE L FARL RV, [ParOS-SW-01-SC-0025][ParOS-SW-01-SC-
0001,ParOS-SW-01-SC-0002]@@

4 : : : R
Time window assignment

System Cycle(700)

? > t
. Partition 1 :
: —» E
Partition 2 '
: ———» :
Partition 3
= 300 50 U 1m0 —
- 100 )
4 ) ~
. System Cycle(700) :
; : Partition 2 is
: Partition 1 : preempted
N G L Partition 2
Start time of ~
Partition 2 is *—> :
delayed(jitter) Partition;3 Partifjon 3
“ < >« >
: 300 50 : = 150 75 550 75
N Y,

X 5.8 T ¥ A I v JIRiE
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522 AEYIN—F 4 3=2y
A& U $77%: Safety Requirement (4)
@@RXFIIFIZ BN —T 4 23 T AE U SEAEI D 2T, FATHRHIEID M Tz AE Y Sk
FTOMD =T 4 arhbOEXIALEEET S Z L, [ParOS-SW-01-SC-0021][ParOS-
SW-01-SC-0001,ParOS-SW-01-SC-0002]@@

I
Partition1 : Partition2
Write Memory3

|
4 | N\ N\
Memoryl | Memory?2 Memory3
L (CODE/DATA) | (CODE/DATA) (CODE/DATA) )
> I S £
1 Devicel \ | Device2 Device3
SafeOS Instance ‘ SafeOS Instance SafeOS Instance
\/ /' \ \/ /' \

Channell

Channel2

X 5.4 AF V{53
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523 YRATFLOS)/N\—F 143205
P — v 2 {57#: Safety Requirement (5)
@@QBHHIN—T 4 a IO =T ¢ v a B E S XDV AT L3 — L DREITR,
OS ZMES D5V AT La—VOFRTEEEILT 5 2 L, [ParOS-SW-01-SC-0020][ParOS-SW-
01-SC-0001,Par0S-SW-01-SC-0002]@@

1 1 |
: Partition1 Paregn? : Partition3 :
1 I |
le1
1 TaQAPI call to 1 @* |
| Partition2 | Call OS API |
| I with Illegal pointer I
1| ( I (Memory address in N | !
I Memory1 I ME partition3) Memory3 I
| (CODE/DATA) | e J L «~ODE/DATA) |
iy I S| !
| Devicel \ | Device2 I Device3 I
SafeOS Instance ‘ SafeOS Instance SafeOS Instance
\/ /\ \/ / \ \/

Channell

Channel2

B 5.5 %— & R {R#
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3 27 L(0S)IRFE(RE: Safety Requirement (6)

@@ N—T 4 a DY AT LA(OSVREENIN. THDH Z Ly N—T 4 2 a U,

erz

ik

JN—T 42 a DV AT NREERGF LT, U N—T 4> a VOV RAT NRTEER HW IZ
Kik3 %, [ParOS-SW-01-SC-0023][ParOS-SW-01-SC-0001,ParOS-SW-01-SC-0002]@@

BlZiE, HD/X—=T 4 ard 0S8 OREEZT 4 Ay FEEREEE L2 LTH, iR
—F 4 a X FDOEEL 5T,

|

Partitionl

[

Memory1l
(CODE/DATA)

Devicel

Partition2

<
Memory?2
(CODE/DATA)
_J

N\

Device2

SafeOS Instance

(Enable Dispatch)

Channell

-
[ Memory3

Partition3

(CODE/DATA)

J\C

Device3

SafeOS Instance
(Enable Dispatch)

5.6 > 27 L (0OS)IRREIR#E
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537 7Ur—a v LR
NR=T 4 a b~ YL EE LT, 77U 7r—3y g UNERTIHESR 0OS Oies 77V
r— gL YL L LTEDD, 77V r— gy LB AAERS—TF 4 g 1

VIR TR B,

erz

# 5.20@7 7Y r—3 g LY [ParOS-SW-01-SC-0026][ParOS-SW-01-SC-0019]@@

APPReqLv0 APPReqlLv1 APPReqlLv2 APPReqlLv3

Priority Base Scheduling O O O O
B EENATBANC BT O O O O

A L—T T A A O O O O

V7 VZA LYE - O O O
IR EDA G - - O O

T AR - - - O

~ AL T AEH - - - O

T8 AT HE 72 ParLv2~4 ParLv3~4 ParLv3 ParLv3
N—=T 4 ar b~y
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54/1\—FT a2 EE
[SG1] KO [SG2] #¥i7=d 7=, Executive 1ZLL FDONR—FT 4> a = THEEZ T 5,
LITORTIILZEHEFHEE L R DI X—TFT s v a=r T L OB LRT,

£ 5.3@Q@N—T 4V a =V TR E EHTBH—F 4 ¥ 3 = [ParOS-SW-01-SC-
0027][ParOS-SW-01-SC-0020,ParOS-SW-01-SC-0021,Par0OS-SW-01-SC-0022,ParOS-
SW-01-SC-0023,ParOS-SW-01-SC-0024,ParOS-SW-01-SC-0025]@@

L RMERFHERE KBS D =T 4 va=s
H— e A R#EMRE [EXECTIVE:SIR-1] R R
A& U {R#kRE [EXECTIVE:SIR-2] A it
JEESTHR Y v — [EXECTIVE:SR-1] CPU I 473
(R=TFqvarvArYa—7) FATNE R
FITH A I Tk
v AT L(OSE MR [EXECTIVE:SIR-3] | ¥ 27 A(0OS){R AR

¥ — e R R

@@V — E AR EEIT DAL, DB/ S—T 4 LAV NBMOS—T 4 YA DFT V=
7 NMIKET BV AT ha— L DIITEEEILT 5,

TIY = a v nbO APL IFOM LBHC ST 2 —4 F = v 7 %175, [ParOS-SW-01-SC-
0028][ParOS-SW-01-SC-0027]@@

A YRR

@@" ATV RE" & EHT HHERE, REHRFIZHEN—T 4 v a VA Y EEEEID Y TS,
DWUTEATVIZEHLT, o X—=T 4 arhbOEZIALEZEILTS, BARKICIZTT ok
> OFFS MPU 720 L MMU Zfilff] L TIRi#EA B3 5, [ParOS-SW-01-SC-0029][ParOS-
SW-01-SC-0027]@@

BHIETRYY— (N=TFT 4 v a Ry Ta—7)

@@"CPU FI| RO "FATNEFFORE" " FAT X A X v TRl % BT HHERE, > A7 L8
EED, ZNX—=T 4 a VIV AT LEAMNEEEOZ A LT 0 ROUIZHEIL, 20X A L
AR EN=T 4 aZEIVITA, OS IXZDXA LT 4 RUDKEEE T
WoTHENR—=T 4> ar mBFETT 5,

IN—=T 4 a VEMRICEIVEZ D720, &3—T > a U biEER LS, FID AL
BEREENEEDZA~EHNT, R—=F 4> a0V EZ 2 A I 7 &2EKT 5, [ParOS-
SW-01-SC-0030][ParOS-SW-01-SC-0027]@@
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W

ITZ

System cycle

System cycle

eeNMeoo

':sk 11 Task 12 : %’:a‘sk 11 Task 12
12_. a8 Task belonging to *=—> o M
............................ > Partition 3 [
artition1  Task21 Task 22 <Partition 1 Task 21  Task 22 :
Task belonging e e
to Partition 1. N: . ................... » %:
Task 317 Task 32 \ : Partition 2 Task 31  Task 32 \ :
................................ » S .> S
Task belonging to Partition 3 H Partition 3 .
Partition 2 . .
— >« < > < > > e < < »
: Time Time Time Time : Time Time Time Time
window window window window window window window window
X 5.7 AHIEITRY > —
VAT L(OS)EHIREMAE

@@" > AT LNOS)IHMIR#E 2 BT DHERE, /S—T 4 ¥ 3 VEITMNL L= v 27 A (0S)IRE
AL A, BHETRY O — (RX—=F 4> a3 AHFTVa—T) OERIZED S—F 4 a v
FUID B2 T, OS RERLCEAL a2 b —T OFREEYIRILDO =T 4 ¥ 3 »OFRIZY)

DR D,

[ParOS-SW-01-SC-0031][ParOS-SW-01-SC-0027]@@
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55 74#—<T 2RISR
[SG3] #{E/~T7-»iZ, ParOS T, 3FHD L T+ —~ L AT T AZTED D,

+ BCC(Basic Conformance Class)

+  BCC+(Basic Conformance Class Plus)

+ ECC(Extended Conformance Class)

+ DCC(Development Conformance Class)

FNEFNDOAL T F—< AT T AN R— NI HHEITROBY THDH,
ParOS OFEITWTIND I T+ —~< 2 A7 T RITHED,

#£ 54@@a v T x—< 2 A7 T ZA[ParOS-SW-01-SC-0032][ParOS-SW-01-SC-
0028,ParOS-SW-01-SC-0029,Par0S-SW-01-SC-0030,ParOS-SW-01-SC-0031]@@

BCC BCC+ ECC DCC
N—= T 4| = ARERERE O O O O
voa = | AE D R O O O O
7 H&RE AT L (0S) 1HHIRERRE O O O O
SafeOS A #i7% B HEFFHERE O O O O
JAMIFATAR Y v — O O O O
SafeOS A #apknE O O O O
—fbne 77— a CEAR O O O O
BALT L RUNSRT O O O O
T hIv I EFT O O O O
NR=T g v a M KT O O O O
AT DRSNS BT O O O O
N—T 4 v a VEEE O O O O
7 A RVIENE O O
Ay Ta—Y T E— NER O O
VAT LELAR * O O
VAT NERAY O
VAT BEADANR BNV RT O
Partition Level ParLv4 | ParLv3 | ParLv3

FEREHIIRAT & o 27 LEI D AL
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BCCIIm b/ 3—T 4 ¥ a VORBENREL | N—=T 4 v a =T L4 &7,

ECC X BCC I[CZEMREN K SMBIMENT WD, @R ELALE BT 5" 2T NEAI
"EYR— T EICRY, [FTEA I RE] 2EBHRRS Y =T 1 a b
~E 3 e B,

DCC 1IN —F 4 a = IR ENRNT AT ANR—F 4 g v kP R— T 5720, B
Y AT LD ParOS AW =T 4 v a =V TRIE~OBITERSHICT D20, BT
MANDZ &2 BELTND,

BCC+iZ BCC #X—RX ¢t L7-av 73—~ A7 T ATHDH, BCC+ix BCC THHR—F&
LTV D ETOMREIZMA T, BCCITHRENRIIRMS & 2 2T 2 EFIALZ R —FLTWD,

BCC+ix ECC L[RIL/S—TFT 4 v a3 THDHA, ECC &Ik LT, FREMN D27z
W, FENRGTHY ., 1FIE BCC LREDFEIEL 2D,

BCC+#EALBHIIKRDEY THDH, ECC 13%< OMEEEZ R — F 5720, FEENE
HEHE LT, A=y RRKREV, BCC TlE, v AT AFNALDMEZ T, MIAZRT AT LDE
UTNEA LEEEBT D2 ERRETHDT-DOEDT,

BCCHIEHEN V) JA T D @i 72 )i 2 2 BRI IR A & o A7 AEIALR TEBLT 5 LI, Bag4 il
[R5 Z & T, FEOMFI AR — S~y FEEBLL TV 5,

LRREREIT R D ERICBI L Cik, ParOS Software Safety Requirement Specification % 2
Moz L,
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56 AARL—L3VE—F
5.6.1 ParOSMIKEE & IKREERS

ParOS 13 5 fEDIREEZ Fro, KRB L T OREERITKROEY TH D,

o @O TEFIRTE[Par0S-SW-01-SC-0056] []@@

o BFREAKR/ Vv NEAZ L —TF 2 FITRHER
o @0 AT LML HIREE [Par0S-SW-01-SC-0057] []1@@

o PIHUBALER A FAT,
o @@ R T LEFERAE [Par0S-SW-01-SC-0058] []1@@

o NR—=TavarkIT

o @O AT LFE T HALER R EE [Par0S-SW-01-SC-0059] [] @@

o HETHALEEA ST,
o @@ R T AEIRRFE[Par0S-SW-01-SC-0060] []@@

o VAT LK THERE TRIZER, FEITAFIL

stm System State /

System shutdown
processing state

Call of systemstartup API

: System stop state :

Undefined state

Power-on / Reset

: System normal state :

System initialization rgutine termination

State during
Termination of system shutdown routine system initialization

Call of system startup API

Start

an

5.8 @@ParOS DIREER[ParOS-SW-01-SC-0069][ParOS-SW-01-SC-0056,ParOS-
SW-01-SC-0057,ParOS-SW-01-SC-0058,ParOS-SW-01-SC-0059,ParOS-SW-01-SC-

0060]@@
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5.6.2 /3—T 1 23 VDIREE L IREER
HN=T 4 v a s E T EOREERS, N—T7 1 a VORREL ZOREERITROED T
HD,

@@i@ K HE[ParOS-SW-01-SC-0061] [l@@

> N—=TFT 4 alilBT 577V r—a VERARDBEIIC,

> RN—=T 4 v allBTEXA LT 4 RUNY RIBEMT,

> @@FEPHRIE(TPS_NORMAL) [ParOS-SW-01-SC-0062][ParOS-SW-01-SC-0061]@@
S BB THNIEAA LT 4 RYREITSN. HOEFTT 5~ X WL EAT NFELE
LEF STV B IRE,
> @@KILIRAE(TPS_IDLE) [ParOS-SW-01-SC-0063][ParOS-SW-01-SC-0061]@@
S EBYBTHNIEAA DT 4 FYREITSN. HOEFTT 5~ X WL EAT NFELE
L7 Uik EE,
> @@ % 17 o i 4k 5 (TPS_RUNNABLE) [ParOS-SW-01-SC-0064][ParOS-SW-01-SC-
0061l@@
> VAT AAHNICRIFATOEI D Y TENIZZ A LY 4 RUBNTFEET DIRRE,
> @@ T IRAE(TPS_EXPIRE)[ParOS-SW-01-SC-0065][ParOS-SW-01-SC-0061]@@
> VAT AEMNOEID B TOENTAA LT 4 RUBRETIEITINZRE, b L
IEV AT AEMNIZEID B ToNEX A LY 4 v RUBFIELRWGE,

@@ YL R RE(TPS_INIT)[ParOS-SW-01-SC-0066] l@@

> N—=T 4 va OPIIHEEET LTS IREE,

> N—=T v a VIR T DELAL DN,

> RT3 a VBT DA DA N by RTNEI,

@@#& T ALEEH R BE(TPS_TER) [Par0S-SW-01-SC-0067][l@@
> N—T v a VO TR AR FHAT LTV B IREE,

> N—TF 4 v a NET DEGABRDNEIZ,

> NR—=F 4 g VBT DHEA LA N Iy RIREYI,

@@f5 1R HE(TPS_STOP)[ParOS-SW-01-SC-0068] [l@@

> N—T g va v EKRT LR,

> N—=T g v a VICET DEABDBEENIZ,

> R—F 4T VBT B AA DA R Ay R R,
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Normal state

Start of auto time window and
restart of auto time window

Runnable state

Execution state

\4

A

Y, Discontinuation of auto time window \
and termination of auto time window

Execution all auto
time windows in
the system cyclic

Execution of new
system cyclic

When a processing
unit that needs to
be executed occurs

When a processing
Complete state unit that needs to be
executed do not exist

A

Execution of all auto time
windows in the system cyclic

R

Dormant state
Partition termination Partition initialization
API call

A

A

routine termination

Termination A partition startup API Initialization state
processing state w
Y

A

Partition termination A partition startup API is called
processing routine Stop state for settings of an attribute to
termination » execute at startup and for system

states that are in the normal state

Power on

Start
X 5.9 @@%—T 4 ¥ a > DIREEER [ParOS-SW-01-SC-0070][ParOS-SW-01-SC-
0061,ParOS-SW-01-SC-0062,ParOS-SW-01-SC-0063,ParOS-SW-01-SC-0064,ParOS-
SW-01-SC-0065,Par0S-SW-01-SC-0066,Par0S-SW-01-SC-0067,ParOS-SW-01-SC-
0068Je@@
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5.7 ParOS#RE DR FRE R
ParOS OME L. IROFRTIKGFERMEDRH 5,

(1) Cycle Execute Policy & Service, System state, Memory protection [
@QQT VT 4 T IeN—T 4 v a yPEHE IS4, Cycle Execute Policy 1%, Service,
System state, Memory protection FEUVH 3, [ParOS-SW-01-SC-0071][l@e@
(2) System State Protection & INTC [#]
@@System State Protection (X INTC # #7925, [ParOS-SW-01-SC-0072][l@@
(3) Between Memory Protection & MPU [
@@Memory Protection £, MPU % #ilf#l4 %, [ParOS-SW-01-SC-0073][l@@
(4) Timer & Cycle Execute Policy i
@@Timer [XFEAA % 3/4E S, Cycle Execute Policy # MOV 3, [ParOS-SW-01-
SC-0074llle@@
(5) Idle Attribute & Cycle Execute Policy [t
@Q@QFEATHD/N—T 4 > a N7 A Kl > =84, Idle Attribute 1%, Cycle
Execute Policy ZM-OH L, N—FT 4 v a 280z %, [ParOS-SW-01-SC-
0075][le@
(6) System Interrupt & Timer [
@@System Interrupt NFETIND &, ¥ A ~v—EliAR%EEIET 5, [ParOS-SW-01-
SC-0076llle@

(c) 2012 by WITZ-inc -31-



SCEEHE S - ParOS-SW-01-SC
fHAEE4 © Partition OS Safety Concept Ver.1.00

2012/12/25
Partition Monitoring System
| Partition1 | | Partition2 | | Cyclic Monitoring
| | f |
Par0S i v i — y i
SafeOS Sequence 1 SafeOS Sequence |1 SafeOS
(SafeOs) Instance Monitor i Instance Monitor i Instance
.................E.CC......................1....|......................l................. nnmn
(Executive) Schedule Table Service !
Idle Protection - -
B . 1 + Fault Detection Library
Attribute oo @) ROM Check-RAM Check- CPU Check-
5 ycle l INTC Check-W/D control
( )I_> Execute 4 _
Policy System State Memory
(Partition Protection Protection
System Scheduler)
Interrupt >l o) ©)
Hardware

(MCU) | imer | [cru |[ntc ] [weu | Timer | [ wip Timer() |

[ rom |[ ram | | Bus |

Either (1) or (O)

Internal Clock

BN NN NN NSNS NN NSNS EE NN NN NSNS ENEEEEHEEEEENEEEEEEEEEEEEEEEEEEEEShEEEEEEgEEEEEEEEEEEEESE

Peripheral
(Perip ) System | Main Clock | | Sub Clock | | W/D Timer(O

Peripheral
| Power/Reset | W/D Timer
. . . Cooperation with
0OS Partition =P Calling function operation clock
Monitoring System I Partitioning ~ sesses » Datareference =———p Data setting

X 5.10ParOS #&#EHE AKX
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58&mwam§%#¢7%ﬁﬁ&émmmwﬁ%
LIF O ParOS O#EEIX ParOS O/ X—F 4 2 a = T BE 5 ZR[REMNH 5720
il IR

(1) V7 by =7 HISAPL
VAT KBS BT EFETT D, VAT AR R TIE, 2 TTOMLPLEAL X
DR LTHEITEND,
VAT UEA T T V=2, VAT LN RTTF 2 Ty 7” HHWT,
V7 by = T HINAPIO RIERFRH LA Z &,

Q) R—=F 4 arDT A KAENME [ECC]
T A RAVBHERINE Tz 8—F 1 ¥ 3 %, "CPURIHR", "FATNERE” " F4T &
A IR EACT B,

(3) v A7 1EAI [ECC]
VAT DEGARZNEITEIND L, TORRTEITHOR—T 4> a v O"FEITLA
LR ET D,
VAT LEIABNY RT DI —N—=F R0 VAT DELABOBUEMELL EDOFAE
%, "CPURI = FEATNER" ) FEATH A I v 7% BL S ¥ D,
VAT LELAHORFERE AT 5 2 &,

4) 2/rva—V v 77— RREHE [ECC]
A Pa— ) e— REEET DL, "CPUMMAREITIERFFEIT4 A4 v
IPREACT D
VAT AA LTIV —=2E, TRV a— ) U TE— RER T v I EHWT, AT
Va— U U7 REFAPIOARERMNOH LA TF = v 7 TH0ERD D,

5.9 —EfMEEEIC AT SRR DL EME

ParOS O—EOEREIT, R FIEZRIEZ D &, SG1/SG2 Zifil-H 72 72 HAHEMENR & 5,
TS OEEICK LTI, %S T % ParOS OXHFHEREE MW TR 2 £+ 5 ML ERH 5,
HRIL, VAT A ETRObEWEZREKETHET L20LER D SH, FEMIZ OV TiE[4lSafe OS
Software Safety Requirement Specification <X° [6]Safe OS Safety Manual Z& D = &,
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6 #ERH: SafeOSH L £ IFHERE

[SG3] #iifi7=3 7., ParOS %, SafeOS A LD HEFFERE S Fi D,
ParOS L 77U & —3 g  OMEMRHE O 7= D 2T AERK Z UL FIZRT,
ParOS TIZLA T @ 2 O SRR LB L 72 D,

6.1 /8—T 1 ¥ 3 VRNBERHE : Safety Requirement(7)
N=T 4 arWN (TFVr—rvay) OERIEE, Z OB SafeOS O k&R
BERE L HHLDMRETH 5,

6.1.1 VRATIT 1 VI BERE

@@N—T 4 arE LTEWET DT 7Y r—va X ParOS OV AT~T 4 v 7 ilEa i
HI 2720, FT—r v A =4 %F>, [ParOS-SW-01-SC-0034]J@@@@k1T+ — /7 > A
F=HHEREIE, ST 4 va SBICER SRS, [ParOS-SW-01-SC-0035][l@@” 7'V r—< =
E FATV— T AR A AT I LICR Y YRATT 4y ZHER AT,
@QFEATY—r  AE=F I H WD Z A~ WD % A <% Executive A HL—D & A </
—RY=TE WD ¥ A~ =KV =T %/5—F 1 v a3 VEICEET 5, [ParOS-SW-01-SC-
0036]ll@@

6.1.2 /\— ko = 7HERH

VAT A ETHAN— R =T OMEREEITI 7200, BYERT 7V r—va a2 AET 5,
WERH T A 75 VKO N— R 7 =7 OF = v 7 KE 2o,

JAMEEAR T 7Y r— g IS A7 THER S IV, MERE T A4 77 ) OREZFFOCH L, 7
YEIN— R =T HERNZAT O, BEARE LG EE. £TEEBET ) r—va v
NHEHIESND, EOFA I T TED LD RlglER &2 TS 2 ik —WRFEE T2, WD
AN B L A il i H A SR & B A FAT 3

JAMEART 7V r—a v ~DF A LY 4 RUEID Y CRIATHE T2 — P —(KfF L5,

MCU g » W/D % A <X W/D, JEREIEKED WD % A ~ 38 WD 253, Ebb
=170 WID % 22— =3 8ET 5,

@QRVAT LEA~, BMERIETZA T TV BNMERT DL A ~ITML LImX A~ Th D,
[ParOS-SW-01-SC-0037][[@Q@@@ A 7 L & A < 13X A 7 O F MR BB — L O R§fi) & BRIC
AT %, [ParOS-SW-01-SC-0038]l@@@@ifFfi i 7 4 77 U D% A <[ XE T — 7 v AE
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