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Sistem de operare

sistem de gestionare a resurselor unui sistem de calcul

Resurse gestionate:
* Memorie

* Periferii

* Timp de procesare
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Single-process — Infinite loop

Aplicatie clasica — Buton / Led

(str ) void main (void) {
InitButton(); E] _g
Init Led(); I § Transfer E"
— N @ Function %
while (TRUE) { %:} 3
@ 8
Is Button™ while ( IsButtonPressed() == FALSE); — —
Fressed 7
R if ( IsLedOn) {
e Is Led On 3"" — LedOff();
T Jelse {
loop() Led ON Led Off LedOn();
}
—_ YES — Application
J‘“ — RE::S;': i While ( IsButtonReleased() == FALSE); Button / Led
T Button
Delay dT Delay (dT);
I

}




Multi tasking - Problem

coexistarea mai multor functionalitati concomintent
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Motor Driver
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Multi tasking - Single process

| POWER ON Reset |

Hardware
call

void main (void) { // main function - entry point

Init OS
Init MEM
Init 10

while ( TRUE) { // infinite loop begil

} // end infinite loop
} // end main function

Task A
Task B
Task C

main

Task switch context

call
1[—
XU .
|
CPU Load — 100%
call return
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loop cycle loop cycle loop cycle




Multi tasking — Spin Lock to Sequential

Task A )

wenial-T ST
votd-TaskA{voic){

NO YE 1

Task A
Task B
Task C

main

|

if ( IsLedOn) {
LedOff();

Jelse {
LedOn();

2

Is button
Released ?

YES
Spin L :
” Wﬁ‘ne ( IsButtonReleased()

I

Spin Lock

——————e

loop cycle

return 0;

CPU Load - 100%

Spin Lock
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loop cycle

Spin Lock
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loop cycle

| POWER ON Reset |

Hardware
call

void main (void) { / main function - entry point

Init OS
Init MEM
Init 10

while ( TRUE) { // infinite loop begin

! ::: Task A
I ! ____________ 1 Task B
{ Task C

} // end infinite loop
}// end main function

Task A — - =
TaskB || mmm  Delay(d) mm  Delay(dT)
Task C E : if ; — i : *i ; .
main .: ':.: “ : : i . : :

loop cycle loop cycle

}

CPU Load - 100%

else

return 0;

s Button
Pressed

( IsButtonPressed() == TRUE
if ( IsLedOn) LedOff();
LedOn();

———————

Delay(dT)

-

loop cycle




Multi tasking — Event driven & Interrupts

| POWER ON Reset ISR |

Hardware
call

void main (void) { // main function - entry point

Init OS

Init MEM

Init 1O

Yy SEl() ; // Enable Interrupts
while ( TRUE) { // infinite loop begin

Idle Process

void IdleProcess(void)
/I DO NOTHING

}

OSR( EXTINT vect) ) /I NO Spin Lock !!

b
Task A

(IsR(ADC_vect) )
!
Task C

DO NOTHING

} /I end infinite loop
}// end main function

Task A F/
Recurrent ADC

ISR( EXTINT _vect){ (ISR(UART_RXC_vect) )  no Spin Lock !
// e.g. Button / Led : ISR( UART_RXC_vect )
TaskA(); Task B // e.g. BT command Interpreter

} TaskB();
)

// NO Spin Lock !!

ISR( ADC_vect ){
/I e.g. Sensor Acquisition
TaskC();

}

On Random
Char sending

CPU Load << 100%

On Random
Button Pressing

Task B i i Conversion i i
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Multi tasking — Timer Interrupt based

| POWER ON Reset ISR |

Hardware
call

void main (void) { / main function - entry point

Init OS
Init MEM
Init 10

SEIl() ; // Enable Interrupts
while ( TRUE) { // infinite loop begin

Idle Process

} // end infinite loop
}// end main function

(ISR( T0_OVF_vect )

void IdleProcess(void)
// DO NOTHING

Idle Process

\ DO NOTHING ‘

~, // NO Spin Lock !
J ISR( TO_OVF_vect }{ /le.g. 10 ms

: /l e.g. Button / Led
| Task A TaskA()
: Il e.g. BT Command Interpreter
| TaskB TaskB():
+ /I e.g. Sensor Acquisition
| TaskC TaskC();
,f_l—\ }
L RETI J,l )

CPU Load — 100%

Task A Dynamic recurency Dynamic recurency g DYamic recurency
Task B ? i- Delay(dT)E i- Delay(dT)E i- Delay(dT)
Task C i iiT i- i i; i- i iif i-

loop cycle loop cycle loop cycle

Multi tasking - Single process

CPU Load < 100%
 Consmantrecurency | Constantrecurency | Consantrecurency |

Task A _ .F .F
Task B i i-. Do nothing : i-. Do nothing i - Do nothing
Task C i 51' iT- i? 'H i E i!
ISR § @ W W | mE EE | pEoEHE

IDLE N

Multi tasking — Timer ISR based




Multi tasking — Task Recurrence & Order

System
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C3 —Task 3: Recurrence = e.g. 1 ms, Offset 0 ms
C1 —Task 1: Recurrence = e.g. 2 ms, Offset 1 ms
C2 — Task 2: Recurrence = e.g. 3 ms, Offset 3 ms
C4 — Task 4: Recurrence = e.g. 5 ms, Offset 6 ms

HwnN e



Multi tasking — Task Recurrence & Order

(" ISR(TO_OVF_vect) ) Task Config
Task A°- REC A=3ms,  OFST A3 ms
' ™ Task B: REC B=2ms , OFST B 1 ms
Task A Task C: REC_C =4 ms, OFST_C O ms

Recurency Counlers Init:
rec cnt A= OFST A

rac cnt A= 0OFST A
:: < rec_cnt A= OFST_A
Task B B> ISR({ TO_OVF_vect }{ // 1 ms
{/ e.g. Button / Led
Decrement f{—rec_cnt_A <= 0) {
rec_cnt_B rec_cnt_B=REC_B TaskA();
\_ | I . } rec_cnt A= REC_A;
/-- q\ le.g. BT Command Interpreler
Task C f{—rec cnt B <=0)
TaskB();
u_c'l rac_cnt_B = REC_B
M—BT E_‘= /l e.9. Sensor Acquisition
- J if(—rec_cnt_C <= 0){
TaskC();
RET! rec_cnt_C = REC_C;
!

}



Multi tasking — Task Distribution

Task A

Task B

Task C

T ISR
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