Edit Rename Changes History Upload Download Back to Top

Bottom Halves

Previous Home Next

Also Known As

Software Interrupt softirq

Context

Problem

Solution

allowed.

be fast.

Structure

Bottom halves mainly relate to three kernel components(files):

include/linux/interrupt.h kernel/sched.c kernel/softirq.c

for each type of bottom half.

Define the slots for bottom halves

include/linux/ 24 /* Who gets which entry in bh_base. Things which will occur most often 25 should come first */ 26 27 enum { 28 TIMER_BH = 0, 29 TQUEUE_BH, 30 DIGI_BH, 31 SERIAL_BH, 32 RISCOM8_BH, 33 SPECIALIX_BH, 34 AURORA_BH, 35 ESP_BH, 36 SCSI_BH, 37 IMMEDIATE_BH, 38 CYCLADES_BH, 39 CM206_BH, 40 JS_BH, 41 MACSERIAL_BH, 42 ISICOM_BH 43 };

Init the bottom half functions

kernel/ sched.c 1319 void __init sched_init(void) 1320 { 1321 /* 1322 * We have to do a little magic to get the first 1323 * process right in SMP mode. 1324 */ 1325 int cpu = smp_processor_id();

1326 int nr; 1327 1328 init_task.processor = cpu; 1329 1330 for(nr = 0; nr < PIDHASH_SZ; nr++) 1331 pidhash[nr] = NULL; 1332 1333 init_timervecs(); 1334 1335 init_bh(TIMER_BH, timer_bh); 1336 init_bh(TQUEUE_BH, tqueue_bh); 1337 init_bh(IMMEDIATE_BH, immediate_bh); ... }

kernel/ softirq.c 312 void init_bh(int nr, void (*routine)(void)) 313 { 314 bh_base[nr] = routine; 315 mb(); 316 }

from slot nr. kernel/softirq.c 318 void remove_bh(int nr) 319 { 320 tasklet_kill(bh_task_vec+nr); 321 bh_base[nr] = NULL; 322 }

next available opportunity.

include/linux/interrupt.h 227 static inline void mark_bh(int nr) 228 {

230 } 231

Implementation

when there is no work for them to do.

Bottom halves that are waiting will be executed only when one of the following events

The kernel finishes handling an exception. The kernel finishes handling a system call. The kernel finishes handling an interrupt.

The kernel executes the schedule() function to select a new process.

Dynamics and Example

Scenario I

interval of time has elapsed.

kernel/timer.c 674 void do_timer(struct pt_regs *regs) 675 { 676 (*(unsigned long *)&jiffies)++; 677 #ifndef CONFIG_SMP 678 /* SMP process accounting uses the local APIC timer */ 679 680 update_process_times(user_mode(regs)); 681 #endif 682 mark_bh(TIMER_BH); 683 if (TQ_ACTIVE(tq_timer)) 684 mark_bh(TQUEUE_BH); 685 }

activities to two bottom halves.

run_timer_list().

kernel/timer.c 668 void timer_bh(void) 669 { 670 update_times(); 671 run_timer_list(); 672 }

disabling interrupts.

kernel/timer.c 640 /* jiffies at the most recent update of wall time */ 641 unsigned long wall_jiffies;

642 643 /* 644 * This spinlock protect us from races in SMP while playing with

645 */ 646 rwlock_t xtime_lock = RW_LOCK_UNLOCKED; 647 648 static inline void update_times(void) 649 { 650 unsigned long ticks; 651 652 /* 653 * update_times() is run from the raw timer_bh handler so we 654 * just know that the irqs are locally enabled and so we don’t 655 * need to save/restore the flags of the local CPU here. -arca 656 */ 657 write_lock_irq(&xtime_lock); 658 659 ticks = jiffies - wall_jiffies; 660 if (ticks) { 661 wall_jiffies += ticks; 662 update_wall_time(ticks); 663 } 664 write_unlock_irq(&xtime_lock); 665 calc_load(ticks); 666 } 667

Variants

greatly benefits from it, because it’s much more efficient for the multiprocessor system

Tasklet

can not run at the same time even in the different CPU. Bottom halves degrade significantly the performance of multiprocessor systems.

Task queues

Task queues can be though of as a dynamic extension to old bottom halves.

See Also

Known Uses

Consequences

and have been available since Linux 1.x.

The existence of bottom halves is very important to fulfill the kernel’s responsibility to service interrupts from multiple devices quickly. Device drivers and other parts of the Linux kernel could queue work to.

one CPU at the same time. This obviously prevented any kind of kernel

kernel when requested, without strict response-time guarantees. Bottom halves are consumed with a spinlock held so they cannot block.

Previous Home Next

Find...

Edit Rename Changes History Upload Download Back to Top