Demo

We first go into the kernel directory
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zhangs116@zhangs116:~$ cd Downloads/kernel/linux-3.8.7/
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$





Then do “sudo make -j4” to compile
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zhangs116@zhangs116:~$ cd Downloads/kernel/linux-3.8.7/
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ sudo make -j4
[sudo] password for zhangslie:

make[1]: Nothing to be done for ‘all'.

(73
CHK.

include/generated/uapi/linux/version.h
include/generated/utsrelease.h

make[1]: Nothing to be done for relocs'.

CALL
CHK.
PASYMS
LDS

LD
RELOCS
0BICOPY
As

LD
VDSOSYM
VDSOSYM
VDSOSYM
VDSOSYM
VDSOSYM
LD

LD

scripts/checksyscalls.sh
include/generated/compile.h
arch/x86/realmode/rm/pasyms .h
arch/x86/realmode/rm/realmode. lds
arch/x86/realmode/rm/realmode. elf
arch/x86/realmode/rm/realmode. relocs
arch/x86/realmode/rm/realmode . bin
arch/x86/realmode/rmpiggy .o
arch/x86/realmode/built-in.o
arch/x86/vdso/vdso-syms. 1ds
arch/x86/vdso/vdso32-int80-syms.lds
arch/x86/vdso/vdso32-syscall-syms. lds
arch/x86/vdso/vdso32-sysenter-syns. lds
arch/x86/vdso/vdso32-syms.lds
arch/x86/vdso/built-in.o
arch/x86/built-in.o





After make the kernel and modules, we do “sudo make modules_install” to install the modules
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0BICOPY arch/x86/boot/setup.bin
BUILD  arch/x86/boot/bzImage
Setup is 15356 bytes (padded to 15360 bytes).
System is 5137 kB
CRC 722c5567
Kernel: arch/x86/boot/bzImage is ready (#32)
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ sudo make modules_install
INSTALL drivers/md/dm-log.ko
INSTALL drivers/md/dm-mirror.ko
INSTALL drivers/md/dm-mod.ko
INSTALL drivers/md/dm-region-hash.ko
INSTALL drivers/md/dm-zero.ko
INSTALL net/ipva4/netfilter/ipt_MASQUERADE.ko
INSTALL net/ipva4/netfilter/iptable_nat.ko
INSTALL net/ipva4/netfilter/nf_nat_ipva.ko
INSTALL net/netfilter/nf_nat.ko
INSTALL net/netfilter/nf_nat_ftp.ko
INSTALL net/netfilter/nf_nat_irc.ko
INSTALL net/netfilter/nf_nat_sip.ko
INSTALL net/netfilter/xt_LOG.ko
INSTALL net/netfilter/xt_mark.ko
INSTALL net/netfilter/xt_nat.ko
DEPMOD 3.8.7
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ I





We can see the dm-mod has been installed. Then we can insert this module. Before that we need to first remove it to make sure what we insert is the last version
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System is 5137 kB
CRC 722c5567
Kernel: arch/x86/boot/bzImage is ready (#32)
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ sudo make modules_install

INSTALL drivers/md/dm-log.ko

INSTALL drivers/md/dm-mirror.ko

INSTALL drivers/md/dm-mod.ko

INSTALL drivers/md/dm-region-hash.ko

INSTALL drivers/md/dm-zero.ko

INSTALL net/ipva4/netfilter/ipt_MASQUERADE.ko

INSTALL net/ipva4/netfilter/iptable_nat.ko

INSTALL net/ipva4/netfilter/nf_nat_ipva.ko

INSTALL net/netfilter/nf_nat.ko

INSTALL net/netfilter/nf_nat_ftp.ko

INSTALL net/netfilter/nf_nat_irc.ko

INSTALL net/netfilter/nf_nat_sip.ko

INSTALL net/netfilter/xt_LOG.ko

INSTALL net/netfilter/xt_mark.ko

INSTALL net/netfilter/xt_nat.ko

DEPMOD 3.8.7
zhangs116@zhangs116: ~/Downloads /kernel/1inux-3.8.7$ sudo rmmod dn-mod
ERROR: Module dm_mod does not exist in /proc/modules
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ sudo modprobe dm-mod
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ I





Now the module is inserted and there should be two entries in /proc named jiffies and statistic. We can do cat to see what’s in there
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INSTALL net/ipv4/netfilter/ipt_MASQUERADE.ko
INSTALL net/ipv4/netfilter/iptable_nat.ko
INSTALL net/ipv4/netfilter/nf_nat_ipv4.ko
INSTALL net/netfilter/nf_nat.ko
INSTALL net/netfilter/nf_nat_ftp.ko
INSTALL net/netfilter/nf_nat_i
INSTALL net/netfilter/nf_nat_:
INSTALL net/netfilter/xt_LOG.ko
INSTALL net/netfilter/xt_mark.ko
INSTALL net/netfilter/xt_nat.ko
DEPMOD 3.8.7
zhangs116@zhangs116:~/Downloads/kernel/linux-3.8.7$ sudo rmmod dm-mod
ERROR: Module dm_mod does not exist in /proc/modules

zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ sudo modprobe dm-mod
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.75 s /proc | grep jiffies
jiffies

zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ s /proc | grep statistic
statistic

zhangs116@zhangs116: ~/Downloads /kernel/1inux-3.8.7$ cat /proc/jiffies
HZ=1000

base_time=4409986905

current_jiffies=4410126200
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ cat /proc/statistic
zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ I





Since I haven’t use dmsetup tool to setup device mapper, so there are no bio in statistic. Now we can use the script in ~/statistic to setup device mapper
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zhangs116@zhangs116:~$ cd statistic/

zhangs116@zhangs116:~/statistic$ sudo ./statistic.sh /dev/sda1e

[sudo] password for zhangslie:

zhangs116@zhangs116:~/statistic$ mount

/dev/sda3 on / type ext4 (rw,errors=remount-ro)

proc on /proc type proc (rw,noexec,nosuid,nodev)

none on /proc/sys/fs/binfmt_misc type binfmt_misc (rw,noexec,nosuid,nodev)
sysfs on /sys type sysfs (rw,noexec,nosuid,nodev)

none on /sys/kernel/debug type debugfs (rw)

udev on /dev type tmpfs (rw,mode=8755)

devpts on /dev/pts type devpts (rw,noexec,nosuid,gid=5,mode=0620)

tmpfs on /run type tmpfs (rw,noexec,nosuid,size=10%,mode=0755)

none on /run/lock type tmpfs (rw,noexec,nosuid,nodev,size=5242880)

none on /run/shm type tmpfs (rw,nosuid,nodev)

none on /run/user type tmpfs (rw,noexec,nosuid,nodev,size=104857600,mode=0755)
/dev/sda8 on /home type extd (rw)

zhangs116@zhangs116:~/statistics |





Now we can see some bio structures in statistic and they should be all read
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time: 280311
Read or Write 0

struct bio:
time: 280311
Read or Write 0

struct bio:
time: 280311
Read or Write 0

struct bio:
time: 280311
Read or Write 0

struct bio:
time: 280311
Read or Write 0

struct bio:
time: 280311
Read or Write 0

zhangs116@zhangs116

~/Downloads /kernel/linux-3.8.7$ I





A more proper way to let us know how many bio structures there are is to use the count program called statistic. We can check the last 600 seconds
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RW=0

struct bio:
tine=280311
RW=0

struct bio:
tine=280311
RI

struct bio:
tine=280311
RW=0

struct bio:
tine=280311
RI

To the End

Read bio: 669

Write bio: @

Total bio: 669
zhangs116@zhangs116:~/statistics [





Now we can mount it and we can see it using “mount”. It’s in /dev/mapper/statistic by default
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struct bi
time: 280311

Read or Write 0

struct bio:
time: 280311
Read or Write 0

zhangs116@zhangs116:~/Downloads/kernel/linux-3.8.7$ mount

/dev/sda3 on / type ext4 (rw,errors=remount-ro)

proc on /proc type proc (rw,noexec,nosuid,nodev)

none on /proc/sys/fs/binfmt_misc type binfmt_misc (rw,noexec,nosuid,nodev)
sysfs on /sys type sysfs (rw,noexec,nosuid,nodev)

none on /sys/kernel/debug type debugfs (rw)

udev on /dev type tmpfs (rw,mode=8755)

devpts on /dev/pts type devpts (rw,noexec,nosuid,gid=5,mode=0620)

tmpfs on /run type tmpfs (rw,noexec,nosuid,size=10%,mode=0755)

none on /run/lock type tmpfs (rw,noexec,nosuid,nodev,size=5242880)

none on /run/shm type tmpfs (rw,nosuid,nodev)

none on /run/user type tmpfs (rw,noexec,nosuid,nodev,size=104857600,mode=0755)
/dev/sda8 on /home type extd (rw)

/dev/mapper/statistic on /media/zhangsli6/statistic type extd (rw,nosuid,nodev,u
helper=udisks2)

zhangs116@zhangs116: ~/Downloads /kernel/linux-3.8.7$ I





Now there should be some new bio in /proc/statistic and there are write bios

[image: image10.png]zhangsl16@zhangsl16: ~/statistic

File Edit View Search Terminal Help
struct bio:

tine=608103

RW=1

struct bio:

struct bio:
tine=608103
RI

struct bio:
tine=602412
Ri=

Read bio: ©

Write bio: 11

Total bio: 11
zhangs116@zhangs116:~/statistics ||





However we can see there are a lot of write bio mapped in almost the same time. So wee can add a limitation that only one at most can be mapped in one second
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struct bio:

tine=103739

RW=1

struct bio:

struct bio:
tine=100736
RI

struct bio:
tine=95586
Ri=

Read bio: ©
Write bio: 16
Total bio: 16

zhangs116@zhangs116:~/statistics ||





Now we can see that there are one read bio at most in one second

