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int setup_irq(unsigned int irq, struct irqaction * new)

{
int shared = 0;
unsigned long flags;
struct irqaction *old, **p;
irq_desc_t *desc = irq_desc + irq;
/*
* Some drivers like serial.c use request_irq() heavily,
* 80 we have to be careful not to interfere with a
* running system.
*/
if (new->flags & SA_SAMPLE_RANDOM) {
/*
* This function might sleep, we want to call it first,
* outside of the atomic block.
* Yes, this might clear the entropy pool if the wrong
* driver is attempted to be loaded, without actually
* installing a new handler, but is this really a problem,
* only the sysadmin is able to do this.
*/
rand_initialize_irq(irq);
+
/*
* The following block of code has to be executed atomically
*/
[1] spin_lock_irgsave(&desc->lock,flags);



p = &desc—>action;
if ((old = *p) != NULL) {
/* Can’t share interrupts unless both agree to */
if (!(old->flags & new->flags & SA_SHIRQ)) {
[2] spin_unlock_irqrestore(&desc->lock,flags);
return -EBUSY;

+
/* add new interrupt at end of irq queue */
do {
p = &old->next;
old = *p;
} while (old);
shared = 1;
+
*p = new;

if (!shared) {
desc->depth = 0;
desc->status &= ~(IRQ_DISABLED | IRQ_AUTODETECT | IRQ_WAITING);
desc->handler->startup(irq) ;

}

[3] spin_unlock_irqrestore(&desc->lock,flags);

register_irq_proc(irq);

return O;
X
asmlinkage unsigned int do_IRQ(struct pt_regs regs)
{
/*
* We ack quickly, we don’t want the irq controller
* thinking we’re snobs just because some other CPU has
* disabled global interrupts (we have already done the
* INT_ACK cycles, it’s too late to try to pretend to the
* controller that we aren’t taking the interrupt).
*
* 0 return value means that this irq is already being
* handled by some other CPU. (or is disabled)
*/



[4]

int irq = regs.orig_eax & Oxff; /* high bits used in ret_from_ code
int cpu = smp_processor_id();

irqg_desc_t *desc = irq_desc + irq;

struct irqaction * action;

unsigned int status;

kstat.irqgs[cpul [irq]++;

spin_lock(&desc->1lock) ;

desc->handler->ack(irq);

/*
REPLAY is when Linux resends an IRQ that was dropped earlier
WAITING is used by probe to mark irqgs that are being tested
*/

status = desc->status & ~“(IRQ_REPLAY | IRQ_WAITING);

status |= IRQ_PENDING; /* we _want_ to handle it */

/*
* If the IRQ is disabled for whatever reason, we cannot
* use the action we have.
*/
action = NULL;
if (!(status & (IRQ_DISABLED | IRQ_INPROGRESS))) {
action = desc->action;
status &= “IRQ_PENDING; /* we commit to handling */
status |= IRQ_INPROGRESS; /* we are handling it */
+

desc->status = status;

/*

* If there is no IRQ handler or it was disabled, exit early.
Since we set PENDING, if another processor is handling
a different instance of this same irq, the other processor
will take care of it.

*/
if (laction)

goto out;
/*

* Edge triggered interrupts need to remember
* pending events.
* This applies to any hw interrupts that allow a second

*/



[5]

(6]

out:

[7]

instance of the same irq to arrive while we are in do_IRQ
or in the handler. But the code here only handles the _second_
instance of the irq, not the third or fourth. So it is mostly
useful for irq hardware that does not mask cleanly in an

SMP environment.

* % X X *

*/

for (5;) {
spin_unlock(&desc->lock);
handle_IRQ_event(irq, &regs, action);
spin_lock(&desc->lock) ;

if (!(desc->status & IRQ_PENDING))
break;
desc->status &= “IRQ_PENDING;
}
desc->status &= “IRQ_INPROGRESS;

/*

* The ->end() handler has to deal with interrupts which got
* disabled while the handler was running.

*/

desc->handler->end(irq) ;

spin_unlock(&desc->lock);

if (softirq_pending(cpu))
do_softirq();
return 1;
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static void tasklet_hi_action(struct softirq_action *a)

6



int cpu = smp_processor_id();
struct tasklet_struct *list;

[8] local_irq_disable();
list = tasklet_hi_vec[cpu] .list;
tasklet_hi_vec[cpu] .list = NULL;
[9] local_irqg_enable();

while (list) {
struct tasklet_struct *xt = list;

list = list->next;

if (tasklet_trylock(t)) {
if (latomic_read(&t->count)) {
if (!test_and_clear_bit(TASKLET_STATE_SCHED, &t-
BUGQ) ;
t->func(t->data);
tasklet_unlock(t);

continue;
}
tasklet_unlock(t);
}
[10] local_irq_disable();

t->next = tasklet_hi_vec[cpu].list;

tasklet_hi_vec[cpu] .list = t;

__cpu_raise_softirq(cpu, HI_SOFTIRQ);
[11] local_irq_enable();
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