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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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context_save:
8% = A
1dr 0, =current_task
ldr  rl, [r0]
cmp rl, #0
beq  context_restore

el 2E g A
stmfd sp!, {r0-r12,r14}
;p Gh= TCB[SPIe] #%
str sp, [rl, #SP]
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1dr 12, =reg_restore
str 12, [rl, #PC]

reg_restore: ;A AE B FE|
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[38 2] gaz Eux%

1% 204 o] ©A] AEF o] RE ARt Fad
A%, CPUS HX2H ghg el goo] Agsti 2
A 2B Y] Fh& TCBo|| Ad3it). npA| oz e gy
ol AR CPUL] BHAE Zhe Bsh] gig 2El
NAZF4E TCBY AgEt).
3.1.2 EfA3 Fa=ET
Bz BujE gge 19 33 g
context_restore:
;TCB[SP]2+E SP gt &+
Idr  sp, [10, #SP]
;TCB{PC]ZE| x| 28 B fEFEL B
Idr rl, [rO, #PC]
stmfd sp!, {rl}

;RAEHE Z/J3)/SPSRe] A% & A%t
msr rl, CPSR
bic rl, rl, #IRQ_DISABLE
msr  SPSR, rl
Idmfd sp!, {pc}”

[33 3] "23 S+

a7 3004 TCBEYH 28 A2E S B
, TCBRRE 28|gool] A7E CPUS| HALE g
E7517] §1%E FE9 AlRFaE PC HRI2H 4
FoEN A Az Hto] o]FojHr}.
of IAolA frolsfof & He M2 Hiaz He
al7] ol QIElRES BABHAIAZoI0F shizt] I
£ ghslel Al Banie] A 9A Bzt 2el
olAlE ok Btk QIEHE Systol MejE gfazio]
Aey gjxz o] Br|7} Bejd He 1 Atolof A ISR29]
EHEZ} TAsHA =™ ISR U RollA] API 95 &
4= 7] W& o A=Al Az HFS HA 3
c}.
oA I 33 FOoJARM Z2AA O] 54
ol-gste] @A CPUS ¥ it F UEHE FEe &4
Sksto] SPSRof| Hygt %, shte] wol(ldmfd spl,
{pc}NE ol-&sto] JEHE B3} 9 Aded g9
A A= E7ES stk

o, fllo -{01'

i

> e 2

oo not

32 QIEfRIE S

ARM ZZA|AoA= JAEPEZF WA¥std o2t
22 Aol stEgojH o R 4=PHTH8].

O Z2AA REZL IRQ RER Htgc)

@ o]d HE=9] CPSRo] IRQ SPSRo|| #A=Th

@ PC(R15)7} IRQ HE=9] IRQ LRo|| ##Fch

@ JAEPEZ} H|gAd3} At

® IRQ HE| glolgo] AAH $IX2 E7]Hrt

Slob 2 ARM Z2AA 0] SHEgolHel B4
gog OlfHE 3MEY FE(HR: Interrupt Handling
Routine)& THR-Z 2|9} IHR-TA 2|2 FLEsto] AAg

=

3.2.1 IHR-Tx{2|

IHR-ZHMh AEHE o3t sh=gloj#Ql EEa}
Aol e TRE ISRo] 32 w7x| ] FHoRN
a7 49t @E}.

I 40lA g HALE(RO-RI2)SH FH FHALH
(LR)9] gh& AEHE F3t gj270] Ao Agstal,
StEo]A 0.2 IRQ_SPSRo|| A1 HEl o] RE9] SPSR
3} IRQ_LRe| AAE EHZEA(PC)E RO, R19| Z}2F A
AR &, ThAl RO, RIS QIEHE R Bj259] Ao

Fo 24 CPU &4 A& A 2|3t CPU 29
AT 5 @A AHeless Lo AR, @A Az
529 QEYE £307 Aosic) upxuto 2 ey
EE 343501, ISRS T3]

1949



F=itel7 s el Al All2d Al4E, 2011

;CPU = &7

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

mst  CPSR_c,#(IRQIRQ_DISABLE|FIRQ_DISABLE)
msr 10, SPSR

mov rl, Ir

msr  CPSR_c,#(SVC|IRQ_DISABLE|FIRQ_DISABLE)
stmfd sp!, {rO-rl}
Al A 9 QIEYE
Idr 12, =_level

ldr  rl, [12]

stmfd sp!, {rl}

Idr rl, #INT_LEVEL

str rl, [12]
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bic 10, 10, #(IRQ_DISABLE|FIRQ_DISABLE)
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msr 10, cpsr

orr 10, 10, #IRQ_DISABLE|FIRQ_DISABLE)
msr  cpst, 10
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beq int_ret
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ldr rl, [r1]
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cmp 10, #NON_PREEMPTIVE ;H]AdY 7%
beq int_ret
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bl select_higher_priority_task

Idr  rl, =_current_task

ldr rl, [r1]

cmp 10, rl
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b int_save_context ;A|2-& E|ATY H-$
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ldmfd sp!, {r0-rl} ;SPSR¥} IRQ_LRZ

msr  CPSR_c,#(IRQ|IRQ_DISABLE|FIRQ_DISABLE)
stmfd sp!, {r0-r1} ;IRQ AEio] =%}

msr  CPSR_c#(SVC]IRQ_DISABLE|FIRQ_DISABLE)
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