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Abstract OSEK/VDX is a joint project aiming at an industry standard for ECUs in vehicles and OSEK OS is
a real-time operating system that meets OSEK/VDX specifications. In this paper, we suggest an implementation
of task switching and interrupt handling mechanisms of OSEK operating system based on ARM processors.
Considering the requirements of OSEK OS and characteristics of ARM processor, we have designed task
switching and interrupt handling mechanisms. For evaluating the validation of the suggested mechanisms, we
have checked the functional correctness on an experimental embedded board with ARM processor and calculated

the time of task switching and interrupt handling.
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API 3¢

TerminateTask(), ChainTask()

WaitEvent()
Schedule()
ActivateTask(), SetEvent(),
ChainTask(),

ReleaseResource(),
(Return from ISR2)
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2.2 JIHHE WE=H

OSEK 0S©°ll413= ISR(ISR : Interrupt Service Routine)
S Category 1(ISR1)¥} Category 2(ISR2)Z 3}
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API 3t S0l o3| A =& =7t Edst 9 5+ Q)
7] wiZoll ISR2ZHE HAE u) Hjxa ~AEH] &
THHE 19 Z25-4).

OSEK =AM = Al 714 T/ AP &
Aolstarl gl B30k A EE g e AU H
E7} Ay JHHE v 28a 2ASEE A%
=27 Folth JHHPE FFL vl e 94
E9A7F %7] Wil Bl R Foprb] Ao B
AEHE A7} gkmsofof gt ISRPbTE A& )
I A7 AR Fojuw QIEHE A
hs Hxzkelr] 91kl JIHYHES] F34& 583tk
718" 02 ISR UlFoll A= Had Hgho] WA
Ak ISREF-E B 5= 912 2457 sk o

5 gk
g 52 QAEHE)
@ S AEHHE FHISRI =2 ISR2)
@ H2=a £ Y Z2 vd3dY)

A

2 e



ARM ZEAHXE 7|jke2 gk OSEK

FFAA Haa Ag 9 JAHHE dEF virUSE 7E

3. A4A % 74

3.1 "Hlz== JE dMAYE

2AEH 0] FHEE AIHE Tl 23 gaar A
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context_save:
AG TR AA

Idr 10, =current_task
Idr rl, [rO]

cmp rl, #0

beq  context_restore

el A2=E 3 A
stmfd sp!, {rO-r12,r14}
;sp #-S TCB[SPIol A%
str sp, [r1, #SP]
;A 2H B FEFAE TCBPCI A%
1dr 12, =reg_restore
str 12, [rl, #PC]

reg_restore: ;A E EF FE
Idmfd sp!, {rO-r12, pc}

(2% 2] "3 E9A4%

7 204 o] dAle] e oJRE ZANsth da
%, CPUY| #A2E kg 28 del Asta ~
YA 2B ] gHE TCBol A3t} vixjto gz ~elg
o A%% CPUS #A2H s 57317 913 FH
A ZFE A4S TCBO A &3k}

lo 18 ¥ o

context_restore:
;TCB[SP]=H-E| SP &t &
Idr  sp, [0, #SP]
;TCB{PC]Z%E HAAEH S FEFL 54
Idr  rl, [r0, #PC]
stmfd sp!, {rl}
;AE|HE 24 3YSpSRol| A
msr rl, CPSR
bic rl, rl, #IRQ_DISABLE
msr  SPSR, rl
Idmfd sp!, {pc}”

A%

[ 3] =z o

2% 3014 TCBRFEH =8 #x2H e B7d
¥, TCBEHH ~8igded g€ CPud| UA=H %
& 275 913 TR ANGFLE PC A 2Eel A
Agowm Ane Haaw Asto] o] FolHr)

o] AN frolallof & e AMzd Bz A%
7] Aol AHAEE FAsIAATFo|oF =4 AEH
E ggsie} dud bz A9 X2 2017} 2
HolA o firk QI HE B4 AeE B
A Az E77F ZElE A5 1 Abelell A ISR29]
JNEHEZL BAYEHA =W ISR UlFolA API T8 &
@ 5 ) WA A Baa ARe Y @
gick
B =BoxE 18 33} o]ARM ZE2AA o] EA
olgste]l AA| CPUS FH 7k 5 AHHE T2 &
sfeto] SPSRell wW#g T, ko] wWEol(ldmfd sp!,
(e} E olgate] QIEIHE @4sh W Mele Bl
A3 Az BES A3k

B

03“., o
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ARM ZEAAOME JEHEZ HASHHE v
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@ °]"d ®=¢] CPSRe] IRQ_SPSRell #7glr}.
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;CPU &A%

msr  CPSR_c,#(SVC|IRQ_DISABLE|FIRQ_DISABLE)
stmfd sp!, {r0-r12, r14}

msr  CPSR_c,#(IRQIIRQ_DISABLE|FIRQ_DISABLE)
msr 10, SPSR

mov rl, Ir

mst  CPSR_c,#(SVC|IRQ_DISABLE|FIRQ_DISABLE)
stmfd sp!, {r0-rl}

AYSE A% R AHYE 2 47

Idr 12, =_level

ldr rl, [r2]

stmfd sp!, {rl}

ldr rl, #INT_LEVEL
str rl, [r2]

SAHHE 2431 2 ISR 5%

msr 10, cpsr

bic 10, 10, #(IRQ_DISABLE|FIRQ_DISABLE)
msr  cpst, 10

Idr 10, =_ISR_ROUTINE

mov I, pc

bx 0

[1¥ 4] IHR-AA g

3.2.2 THR—3%-*# ¢
[HR-FA g]+=

232 HEold u7px o] Frloan 19 5of Atk

OEEIEERES

msr 10, cpsr

orr 10, r0, #(IRQ_DISABLE|FIRQ_DISABLE)
msr  cpsr, 10

ldr 12, =_level ;¥ 2|5F Hlal
ldmfd sp!, {rO}
str 10, {r2]

cmp 10, #INT_LEVEL ;2 EHE
bne int_ret

P o
FTd 85

mov 10, =_ISR_TYPE ;ISR & H]uL
cmp 10, #ISR1 ;ISR1Y 735-
beq int_ret

ldr  rl, =_current_task ;ISR2 7H-%-
Idr rl, [r1]

ldr 10, [r1,#TASK_TYPE] ;E2== &/ v]a

cmp 10, #NON_PREEMPTIVE ;H]A 7Y 79
beq int_ret

AL As 28 5F
bl select_higher_priority_task
1dr  rl, =_current_task

ldr rl, [r1]

cmp 10, rl

beq int_ret A7 A S

b int_save_context ;M 2% E|l~3d H$-

[2¥ 5] IHR-ZA 2
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29 7% cPU ES ﬂloh SEER PERSEES
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HR-F-2] 2] v} et 31 (“int_ret:”)& 19 63} ¥o]
CPU W& Hghtt

%?szt} ISR2°‘ 3

int_ret:

ldmfd sp!, {rO-r1} ;SPSR¥} IRQ_LRS

msr  CPSR_c,#(IRQ|IRQ_DISABLE|FIRQ_DISABLE)
stmfd sp!, {r0-rl} ;IRQ 2€}o|] *%

mst  CPSR_c,#(SVC|IRQ_DISABLE|FIRQ_DISABLE)
ldmfd sp!, {rO-r12, r14} ;HE X =E T

;IRQ_CPSR¥} ISR_LRE

msr  CPSR_c,#(IRQ|IRQ_DISABLE|FIRQ_DISABLE)
1dmfd sp!, {rl4}

msr  SPSR, rl4

Idmfd sp!, {pc}”
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Just Bootloader Ver 0.44

Last compile daote : oct 25 2010
JBOOTH

IBOOTH

JB0OTH xfj

call. . jboot_updote

Just Bootlooder ver 0.44
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ERA= 1 A|F}

AR

==

EH~= 1 ActivateTosk =
El2= 3 AIE}

AR

=

=
El~= 3 ActivateTosk ==

ElA= 3 ActivateTask ©Z= EF
EH-~= 3 ActivateTask YrEHl}l E 0K

EhegkasOe s s slone i =ty
Eil~= 3 &5
check————————————————— e

n
-
7
n
=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
0z
]

H
T
2
[ul
ey

i

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
s
0kl

ElA= 1 ActivateTask = E=
EH~= 1 ActivateTask Y'EHl} E_0K
Ehegkaisss i sl =ty
EiI2~= 1 &=
check———————————————— =3

dojdr}t. T3E ActivateTask(T2)E EE3t] T2
S AR T39] 49071 T2R T 7] Wi
o T37} £85¥ Zo| T27F A&, vpxuto = T30

1951

of3f AHEAE T1o] A7HE o]
Atk

of\
et
ot
tlo
dot
-0,

4.2 SIHHE I vAYS
AHHE A=Y fAUES H2Es] 98 % 33

2& Bl~=(T1, T2)9F ISRUSRI, ISR2)E A&-31T},

(3% 3] Bj==19} ISRY] &4 2 7%

B | AE | Aol 71 s
(<] ZHE vk
T1 Y wpg | 1SR2 SHUS WA
TerminateTask()
T2 N LIRS TerminateTask()
ISR1 - - -
OlE]HE "RA
ISR2 B B ISRI.LiH—— Ay
ActivateTask(T2)
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Just Bootloader ver 0.44
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call.. jboot_update

Just Bootloader Ver 0.44
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