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Loop timing with interrupts

main()
{
start_timer(500);
enable_interrupts();
while(1)

{
perform_background_processing();
halt_processor(WAKE_ON_INT);
}  

}

void IO_ISR(void)
{
disable_interrupts();
do_IO();
enable_interrupts(); 
}

void blink_ISR (void)
{
restart_timer(500);
disable_interrupts();
TOGGLE_LED();
do_other_stuff();
enable_interrupts();
}

No unnecessary functions
Minimal power consumption

Wastes no real-time
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Vectored Interrupts

• Example memory map:

ROM

RAM

Periph

ROM

0x0000

0xFFFF
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Vectored Interrupts

• Example memory map:

ROM

RAM

Periph

ROM

0x0000

0xFFFF
0xFFFF
0xFFFE

0xFFFD
0xFFFC

0xFFFB
0xFFFA

Address of INT0 handler

Address of INT1 handler

Address of INT2 handler

Address of INT3 handler

Address of INT4 handler

Address of INT5 handler
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Interrupt Processing

• Example pseudo-microcode

unsigned int *handle_interrupt(unsigned int int_level)
{
unsigned int_vec;
i := get_interrupt_level();
int_vec := 0xFFFF - 2*int_level - 1;
return( (unsigned int *)int_vec );
}

void microcomputer_microcode(void)
{
while(1)
{
while(!interrupt())
{
fetch_instruction(addr);
execute_instruction();
addr++;
}

push(addr);
addr := handle_interrupt(int_level)
}

}
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Process Scheduling

Running

WaitingReady
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Choosing a process to run

• Standard OS:

Ready
Process
list

Executing
process

Waiting processes

P1
P2

P3
P4

P5

P6 P7 P8

Next in line
(Round Robin)

Execution time
slice expires

Resource
blockedResource

becomes 
available
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Choosing a process to run

• Real-time OS:

Ready
Process
list

Executing
process

Waiting processes

P1
P2

P3
P4

P5

P6 P7 P8

Next in line
with highest

priority

Execution time
slice expires

Higher priority task is ready

Resource
blockedResource

becomes 
available
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Task Priority Example

High

Medium

Low

Priority

Execution trace

B1
C1

C2

B2
A2

Arrival time

time slice

A1

A1 C1 B1 122 B2 A2 B2 22 2 21 11 1
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Shared Resources and Process Contention

• Shared resources and contending processes create the potential for deadlock

A

B

Resources

Process
1

Request A

Granted

Process
2

Request B

Granted
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Task Priority Inversion

A

B

Resources

Low Priority
Process

High Priority
Process

Medium
Priority
Process
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Task Priority Inversion

A

B

Resources

Low Priority
Process

High Priority
Process

Medium
Priority
Process

arrival
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Task Priority Inversion
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Task Priority Inversion

A

B

Resources

Low Priority
Process

High Priority
Process

Medium
Priority
Process

arrival

Blocked
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Task Priority Inversion

A

B

Resources

Low Priority
Process

High Priority
Process

Medium
Priority
Process

arrival

Blocked

execution

High priority task delayed by medium task


