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MOreground/Background system
BNask-Level response

Background Foreground
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REAINNme System: Class(eont.)™

SNGHEPreemptive system
Simprove Task-Level response

S Reentrant function usage
= Low priority task

ISR

High priority task
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BREEINime System Class(cont.)
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SRTEEmpLive system
= Optimize Task-Level response
B Reentrant function problem

s Solution
— mutual exclusion

— Most commercial Real Time Kernel using

int temp;

void swap(int *x,int *y){
Temp = *x;
*X — *y;
*y = temp;}




High priority task
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ek RE' - task Is a simple program that has cpu
g ster and stack

0 ch task typically i1s an infinite loop that

== =t an 9e in any one of five states
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RESOUINCE ISSUE
BRShare resource
= Deadlock

- & selution
— Acquire all resource before proceeding
— Acquire the resource in the same order

Which task can get cpu?

— Scheduler
e RR
°*  Priority
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NIICISK priorITY
— "Static
S Dynamic

-

= Prlorlty inversions

- — Solution
*  Priority inheritance

* RMS(rate monotonic scheduling)
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Viblutaisk(cont.)

eYilical Region

SHINEISECtioN must not be interrupted

b

sVlttual exclusion problem

® Splution
— Disable interrupts
— Disable scheduler
— TAS(test and set)
— semaphore




| Disable interrupts;
| If(* Access variable ' is 0){
J Set variable to 1;
Reenable interrupts;
Access the resource;
Disable interrupts;
Set the ‘access variable’ back to 0;
Reenable interrupts;
lelse {

Reenable interrupts;
[*you don’t have access to the resource,try back later;*/

}




aphore

e

OS_EVENT *SharedDatasem;
= | void Function(void){
= INT8U err;
OSSEMPEND(SharedDataSem, 0,&err);

J*access shared data in here */

OSSEMPOST(SharedDataSem);




Elaphore(cont:)

el

) ncapsulating d Semaphore

INT8U CommSendCmd(char *cmd, char *response, INT16U timeout){
- Acquire port's semaphore;
Send command to device;
Wait for response (with timeout);
if (timed out){
Release semaphore;
return (error code);

Release semaphore;
return (no error);




SElaphiore(cont.)

= BUF *BufReq(void){

' BUF *ptr;
Acquire a semaphore;
Disable interrupts;
ptr=BufFreeList;
BufFreeList=ptr->BufNext;
Enable interrupts;
return (ptr);




BUiier management using a
Ifiaphore(cont:)

—

| void Buffer(BUF *ptr){

= Disable interrupts;
ptr->BufNext = BufFreelList;
BufFreeList = ptr;

Enable interrupts;

Release semaphore;
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Se apnore(cont.)

ESyichrenization
"isjunctive synchronization
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SEnapnore(cont.)

syichnronization
Seonjunctive synchronization
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SEnapnore(cont.)

"NIETtaSKk communication
Slessage Queue

= _ Queue
— POST
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Corlglisielg

EAISme Kernels(real-time operating
System) (RTOS)
'dvantages

= .gc designed and expended easily

= . Make better use of your resource

— Disadvantages
* Cost Is too high




