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Abstract

: While the ever-increasing complexity of automotive software systems can be effectively managed through

the adoption of a reliable real-time operating system (RTOS), it may incur additional resource usage to a resultant
system. Due to the mass production nature of the automotive industry, reducing physical resources used by automotive
software is of the utmost importance for cost reduction. OSEK OS is an automotive real-time kernel standard speci-
fically defined to address this issue. Thus, it is very important to develop and exploit kernel mechanisms such that they
can achieve minimal resource usage in the OSEK OS implementation. In this paper, we analyze the task subsystem,
resource subsystem, application mode and conformance classes of OSEK OS as well as the OSEK Implementation
Language (OIL). Based on our analysis, we in turn devise and implement kernel mechanisms to minimize the dynamic
memory usage of the OSEK OS implementation. Finally, we show that our mechanisms effectively reduce the memory

usage of OSEK OS and applications.
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typedef struct taskControlBlock {
uint8 taskType; // BASIC or EXTENDED
uint8 priority; // 1~63
uint8 state; // RUNNING or ..
uint8 currentPriority;
e EECR-E R
/...
Yteb_t;

Fig. 14 Task Control Block-2 ¢]| &3 E| A= AR A&

338 AR

typedef struct staticTCBType{
uint8 type;
uint8 priority;
/1. ..

}STCB_t;

I &4 BB
typedef struct dynamicTCBType({

uint8 state;
uint8 currentPriority;
/...

}DTCB_t;
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TASK T2 {
TYPE = Basic;
SCHEDULE = NON;
PRIORITY = 8;
AUTOSTART = TRUE
{

APPMODE = A;

Y
StackSize = 120;
UsedMode = A;
UsedMode = B;
UsingSchedule = FALSE;
/...

};
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uint32 stack0[50];
uint32 stackl[180];
uint32 stack2[150];
uint32 taskStack{5] =
{stack{, stackl,stackl, stack2, stackl};

//for idle task
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// in Schedule() API

uint32_t hID =
getHighestPriorityTaskID();

if (dynamicTCB[hID].stackAlloc == FALSE)

{

dynamicTCB[hID] .stackPointer =
createContext (taskStack([hID], ...);

dynamicTCB{hID] .stackAlloc = TRUE;

}

// make this task run

restoreContext (dynamicTCB[hID] . stackPointe
r[hID]);
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#if defined (BCC1l) || defined (ECC1)
typedef readyQ t uint$§;
#elif defined (BCC2) || defined (ECC2)
typedef struct readyQueueType {
uint8 head;
uint8 tail;
} readyQ_t;
¥endif
readyQ_t
readyQueue [numOfDifferentPriority+
numOfDifferentCeilingPriority];
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const STCB_t staticTCB[numOfAllTasks] =
{
{
BASIC_TASK, //type
0, //priority
/1.,
1.
/7
}
DTCB_t dynamicTCB[numOfAllTasks] = {
SUSPENDED, //state
0, //current priority
/...
1,
7/
}
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MEMORY {
rom : = 0x00000008, len = Ox001FFFF8
sram : = 0x40000000, len = 0x1000
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}
SECTIONS{
.text ¢ { *(.text) } > rom
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}
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