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块I/O流程与I/O调度器

*一个块IO的一生：从page cache到bio到request
*O_DIRECT和O_SYNC
*blktrace
*IO调度和CFQ调度算法
*CFQ和ionice
*cgroup与IO
*io性能调试：iotop, iostat



file到address_space_operations



i_mapping决定是buffers还是cached



O_DIRECT和O_SYNC
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"The thing that has always disturbed me about O_DIRECT is that the whole 
interface is just stupid, and was probably designed by a deranged monkey on 
some serious mind-controlling substances."—Linus



Block IO流程
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块设备驱动

make_request_fn()
合并的：elv_merge
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Request的三个队列
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读写流程的ftrace 
#include <unistd.h>
#include <fcntl.h>

main()
{

int fd; 
char buf[4096];

sleep(30); //run ./funtion.sh to trace this process
fd = open("file", O_RDONLY);
read(fd, buf, 4096);
read(fd, buf, 4096);

}
#!/bin/bash

debugfs=/sys/kernel/debug
echo nop > $debugfs/tracing/current_tracer
echo 0 > $debugfs/tracing/tracing_on
echo `pidof read` > $debugfs/tracing/set_ftrace_pid
echo function_graph > $debugfs/tracing/current_tracer
echo vfs_read > $debugfs/tracing/set_graph_function
echo 1 > $debugfs/tracing/tracing_on



查看ftrace结果
• # cat /sys/kernel/debug/tracing/trace



blktrace



IO调度算法

baohua@baohua-VirtualBox:/sys/block/sda/queue$ cat scheduler 
noop [deadline] cfq 

 Noop：最简单的调度器，把邻近bio进行了合并处理。

 Deadline: 保证读优先的前提下，写不会饿死。

 CFQ: 考虑进程。



CFQ和ionice

root@baohua-VirtualBox:/sys/block/sda/queue# echo cfq > scheduler

# ionice -c 2 -n 0 cat /dev/sda > /dev/null&
[1] 7392
# ionice -c 2 -n 7 cat /dev/sda > /dev/null&
[2] 7393



至于cgroup的weight和throttle

mkdir -p /sys/fs/cgroup/blkio/A/ /sys/fs/cgroup/blkio/B

cgexec -g blkio:A dd if=/dev/sda of=/dev/null &
cgexec -g blkio:B dd if=/dev/sda of=/dev/null &

cgexec -g blkio:A dd if=/dev/zero of=/mnt/a oflag=direct bs=1M count=300 
&

echo "8:0  1048576" > 
/sys/fs/cgroup/blkio/A/blkio.throttle.read_bps_device
echo "8:0  1048576" > 
/sys/fs/cgroup/blkio/A/blkio.throttle.write_bps_device



Cgroup v2的writeback throttle

在Cgroup v1里面，blkio cgroup的写只能用于DIRECT_IO的场景(writeback
的线程和写的不是一个线程)。
这使得write变成了“system wide”而不是group wide

在Cgroup v2里面，打通了memory group和blkio group，能知晓每个group的
dirty情况。



iostat
# ionice -c 2 -n 0 cat /dev/sda > /dev/null&
# ionice -c 2 -n 7 cat /dev/sda > /dev/null&
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