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Assessing Real-Time Performance

 Polling
float sine_table[SIZE]; void modulate (signal *S, float *M, int N,
float cosine_table[SIZE]; float fc, deltaT)
struct signal ? ,
int 1;
{ static float phi=0;

#define twopi=6.28318531

float real;
float deltaPHI;

float imag;
}; deltaPHI=twopi*deltaT*fc;
int phase;
void main( ) for (i=0; i<N, i++)
{
{ phase = (int) phi*SIZE/twopi;
signal sig[BLOCK_LENGTH] ; M[i] = S[i].real*cosine_table[phase] +
float mod[BLOCK_LENGTH] ; S[i].imag*sine_table[phase];
initialize_sine_table(*sine_table, *cosine_table); ?hl*:.de“ﬂPHL
while (1) if Ephl>twop1)
{ phi -= twopi;

get_data(sig) ; }

modulate (sig, mod, BLOCK_LENGTH, Fc, delta_t); }
output_mod (mod) ;
wait_for next frame( );

}
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Assessing Real-Time Performance

 Polling

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )

{
boolean bits[BLOCK_LENGTH] ;

signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize sine_ table(*sine_table,
while (1)
{
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
wait_for_next_frame( );

}

*cosine_ table) ;
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Assessing Real-Time Performance

 Polling

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )

{
boolean bits[BLOCK_LENGTH] ;

signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize sine_ table(*sine_table,
while (1)
{
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
wait_for_next_frame( );

}

*cosine_ table) ;

How can you tell if system is running in real-time?
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Assessing Real-Time Performance

 Polling

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )

{
boolean bits[BLOCK_LENGTH] ;

signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize sine_ table(*sine_table,
while (1)
{
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);

output_mod (mod) ;

walt_for_ next_ frame( ); <~\\\\\\\\\\\
) '\ Real-time: Wait>0\
}

Not Real-time: “wait<0"—_

*cosine_ table) ;

How can you tell if system is running in real-time?
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Assessing Real-Time Performance

 Polling

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )

{
boolean bits[BLOCK_LENGTH] ;

signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize sine_ table(*sine_table,
while (1)
{
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);

output_mod (mod) ;

walt_for_ next_ frame( ); <~\\\\\\\\\\\
) '\ Real-time: Wait>0\
}

Not Real-time: “wait<0"—_

*cosine_ table) ;

How can you tell if system is running in real-time?
—— How do you know if wait>0?
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Assessing Real-Time Performance

. ISR driven

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )
{
boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize_sine_table(*sine_table, *cosine_table);
set_up_interrupts (INTERRUPT_ON_DATA_PRESENT) ;
while (1)
{
get_data(bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
sleep( );
}
}
volid interrupt_handler_ DATA_PRESENT (void)
{
/* wake up main( ) when data arrives */
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Assessing Real-Time Performance

. ISR driven

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real; How can you tell if system is running in real-time?
float imag;
)i L How do you know if sleeptime>0?

void main( )
{
boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize_sine_table(*sine_table, *cosine_table);
set_up_interrupts (INTERRUPT_ON_DATA_PRESENT) ;
while (1)
{
get_data(bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;

sleep );\ Real-time: sleeptime>0
}
Not Real-time: “sleeptime<QZ

}
volid interrupt_handler_ DATA_PRESENT (void) g
{
/* wake up main( ) when data arrives */
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Logic Analysis _

Observation must not
(grossly) impact real-time
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Real-time Observability

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )
{
boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize_sine_table(*sine_table, *cosine_table);
while (1)
{
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
set_output_flag(l):;
walt_ for next frame( );
set_output_flag(0);
}
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Real-time Observability

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

}i

void main( )
{
boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize_sine_table(*sine_table, *cosine_table);
while (1)
{
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
set_output_flag(l):;
walt_ for next frame( );
set_output_flag(0);
}
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Real-time Observability

calculating waiting

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

Y

void main( )
{
boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize_sine_table(*sine_table, *cosine_table);
while (1)
{ | Running faster than real-time
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
set_output_flag(l):;
walt_ for next frame( );
set_output_flag(0);
}
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Real-time Observability

calculating waiting

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{

float real;

float imag;

Y

void main( )
{
boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;
initialize_sine_table(*sine_table, *cosine_table);
while (1)
{ | Running slower than real-time
get_data (bits) ;
generate_baseband(bits, sig);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
output_mod (mod) ;
set_output_flag(l):;
walt_ for next frame( );
set_output_flag(0);
}
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Real-time Observability

 Observing time spent in ISR, other functions

float sine_table[SIZE];
float cosine_table[SIZE];
struct signal

{
float real;
float imag;
Y

void main( )

{

boolean bits[BLOCK_LENGTH] ;
signal sig[BLOCK_LENGTH] ;
float mod[BLOCK_LENGTH] ;

initialize_sine_table(*sine_table, *cosine_table);

set_up_interrupts (INTERRUPT_ON_DATA_PRESENT) ;
while (1)
{
get_data (bits);
generate_baseband (bits, sig);
set_output_flag(l);
modulate(sig, mod, BLOCK_LENGTH, Fc, delta_t);
set_output_£flag(0);

output_mod (mod) ;
sleep( );
}

}

void interrupt_handler_ DATA_PRESENT (void)

{

set_output_flag(1l);

/* wake up main( ) when data arrives */
set_output_flag(0);

}
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