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command Is -a
filename output
message letcl/fstab
[ root@localhost /root #
application Kedit
<key> <Tab>
<keyl+key2> <Ctrl+Shift>
“Menu ltem” “ ”
9 " 9 ” “ ”
user input boot expert
Red Flag Server 4.1
&



Red Flag Server 4.1

Red Flag Server 4.1

1.1
1.1.1 1/0
) 1/0
1/0 1/0
I1/0
1/0 1/0
1/0
110
1/0 6

® Finegrain I/O spinlock

Linux spinlocks
Linux spinlock
/0
1/0

fine-grained locking
1/0

1/10

/0
1/10

1/0

linux
linux spinlock

spinlock



linux fine-grain 1/0O splinlock 1/0
1/0 SMP 1/0
® Bounce Buffer elimination
1A-32 1GB Low memory 1GB
memory  Linux
memory low memory high memory
memory 1/0 no copy
high memory 1/0 low memory
high memory
low memory
“ bounce buffer”  bounce buffer /0
low memory
bounce buffer elimination high memory
low memory
112
VM Oracle
os
° 4GB—64GB VLM
Red Flag Server 4.1 SGA  shm
VLM
root /dev/shm
memory in-memory
mount
mount -t shm shmfs -0 nr_blocks=2097152 /dev/shm
/dev/shm 8GB  shmfs nr_block

® Reverse mapping

2.6

Reverse mapping

high
low
low

copy
low memory

SGA

4GB

4096 bytes



1.1.3

® O(1) Scheduler

CPU

CPU interlocking

® CPU affinity

CPU
CPU
CPU
CPU

SMP CPU
CPU CPU

Linux ——schedutils

affinity Schedutils taskset chrt

taskset Taskset

taskset [options] [mask] [pid | command [arg]...]

/ CPU

Mask CPU 4

CPU

CPU

SMP

SMP

CPU

CPU

CPU



0x00000001 #0
0x00000003 #0  #1
OxXFFFFFFFF #0  #31
-p --pid PID
-h  --help
-v --version

mask

taskset [mask] -- [command] [arguments]

taskset -p [pid]

CPU

taskset -p [mask] [pid]

1.14 NPTL
Red Flag Server 4.1 Native POSIX Thread Library (NPTL) Linux
LinuxThreads
http://www.gnu.org/software/libc/
1.1.5 Intel
°

POSIX

LinuxThreads



Intel Intel GCC
Red Flag Server 4.1 GCC Intel ICC 1A
Server
® Apache MySQL
ICC Apache MySOL
1.2
121
XFS REISERFS EXTS3
2
122 iISCSI
iSCSI
iSCSI TCP/IP SCsSI 1/0 SCSl
SCsl SSA iSCSl 1/0
iSCSI LAN LAN
LAN iSCSI 10
Red Flag Server 4.1 iSCSI
1.2.3 LVM
LVM LVM
4 LVM
124 LKCD LKST
LKCD Linux Kernel Crash Dump LKST Linux Kernel State Tracer
LKCD



LKST Linux
1.3
PTE
Linux
1GB Oracle 9iR2
PTE VM PTE “
PTE

PTE

Page Table Entries PTEs
PTE



Red Flag Server 4.1 XFS REISERFS
2.1 Journaling
ReiserFS XFS ext3
21.1 M eta-data
Linux
Linux

2.1.2 fsck

linux

fsck

fsck
fsck

EXT3

fsck

fsck



fsck

fsck
fsck
2.1.3 Journal
fsck
Linux
2.1.4

Linux

10

fsck

fsck

fsck

Linux

fsck

fsck



2.2 ReiserFS

ReiserFS
XFS
ReiserFS

Linux

ReiserFS 3.6.x
Hans

221 Reisefs

ext2 ufs
20k
ext2

1k 4k

ReiserFS
ReiserFS

ext2 8 15

ReiserFS

2.2.2 ReiserFS

ReiserFS

100,000

ext2

Linux 2.4

AP

ext2

ReiserFS

b*

b*

2,000

ext3

Hans Reiser

50

4K
1k

ext2
ReiserFS

ext3

ReiserFS

Namesys
ext2
ext2
ReiserFS
NFS
ReiserFS

1



ReiserFS
1k 4k

b*

ext2

ReiserFS

HansReiser
Chris Mason

223 ReiserFS

reiseFS
ReiserFS

) mkreiserfs

ext2 ReiserFS
ReiserFS
ReiserFS
stat_data
10 ReiserFS
ReiserFS
ReiserFS
2.4.20 prel
ext3 “ data=journal”
IDE 15%
reiserfs-utils linux 2.4.18
reiserfs-utils
Reiserfs mkreiserfs mkfs -t reiserfs mkreiserfs

mkreiserfs [-dfV] [-b|--block-size N] [-h | --hash HASH] \

[-u | --uuid UUID] [-1|--label LABEL] [--format FORMAT ]\

[-j | --journal-device FILE] [-s | --journal-size N] \

[-0 | --journal-offset N] [-t | --transaction-max-size N] \

device [filesystem-size]

® reiserfsck

12

mkreiserfs

man page



reiserfsck fsck -t reiserfs Reisefs

reiserfsck [-afprvy] \
[--check | --fix-fixable | --rebuild-sb | --rebuild-tree |
--clean-attributes] \
[-j | --journal-device device] \
[--no-journal-available] [-z | --adjust-file-size] \
[-S | --scan-whole-partition] [-I | --logfile filename] \

[-n]--nolog] [-q | -quiet] device

reiserfsck man page

) resize reiserfs

reiserfs

resize reiserfs[-s[+|-]size[K|M|G]] [-j dev] [-fqv] device

LVM

) debugreiserfs

reiserfs

224

) Reiserfs

Reiserfs

# mkreiserfs -f /dev/sda3

Reiserfs

ATTENTION: YOU SHOULD REBOOT AFTER FDISK!

reiserfsck

13



(y/n) ALL DATA WILL BE LOST ON '/dev/sda3'!

) reiserfs

mount

# mount —t reiserfs/dev/sda3 /mnt/fs

Imnt/fs
2.3 XFS
XFS Silicon Graphics Inc. SGI 90
existing filesystem EFS
64 EFS
1994 IRIX 5.3
XFS Linux XFS Linux
231 XFS
“ Scalability in the XFS Filesystem” SGI
p " XES
2311 allocation groups
XFS

“ ” “

chunk range

14

”

inode

XFS

IRIX

XFS

region

Linux



2.3.1.2
XFS
To) “ "
XFS
10
2313 B+
B+
B+
[ ]
[ ]
XFS
XFS
B+
XFS
2314
XFS
ext3
XFS
XFS
XFS
ReiserFS XFS

XFS

B+

XFS

XFS

B+

XFS
XFS

64

B+

ReiserFS

XFS
ReiserFS

XFS

15



ReiserFS
ReiserFS
XFS
XFS
XFS
XFS ReiserFS
ReiserFS
XFS1.1
)
) XFS O _SYNC
I1/0
2.3.1.5
XFS allocation

XFS XFS

RAM XFS
XFS
XFS XFS
XFS XFS
XFS
XFS

16



232 EA/ACL

XFS “ § ACL XFS
“ P
XFS
mygraphic.png * thumbnail”
10
API MacOS “ ”
2.3.3
XFS Linux XFS
x86 Itanium Itanium 64K
x86 4K 64K
Itanium
XFS x86 iab4
XFS
234 XFS
XFS xfsprogs
mkfs.xfs XFS
mkfs -t xfs
fsck.xfs fsck -t xfs
xfs_repair XFS XFS
xfs_admin xfs_bmap xfs_check XFS
xfs_db xfs freeze xfs_growfs XFS
xfs_info xfs_logprint xfs_mkfile
xfs_ncheck xfs_rtcp
Linux XFS 4K

17



2.4 EXxt3
ext3
Ext3 ext3 ext2
ext3
ext3
ext2 ext3
2.4
ext3 ext2
ReiserFS
ext2 ext3 ext2
ext3 fsck ReiserFS
24.1
Ext3 ReiserFS
24.11
ReiserFS XFS

ReiserFS XFS

tmp/myfile.txt

tmp/myfile.txt

18

resiertFS  XFS ext3
ext3
ReiserFS
ext2 ext2
ext2
tune2fs ext2
XFS
ext2
fsck
fsck



24.1.2 ext3

ext3 “ " JBD APl JBD
Ext3 “ hooking_in ” JBDAPI
ext3 JBD
JBD JBD ext3
JBD
JBD ext3 ext3
e /.journal “
ext3” ext3
ext2 ext3 ext2 ext2
24.2 JBD
JBD JBD
ext3
1K 2K 4K 10
JBD JBD
XFS
ext3 ext3 XFS
ext3 ext3
ext3
10 “ " ext3
CPU
2.4.3
ext3

19



ext3
“ data=journal” JBD
JBD
ext3
ext3
“ data=ordered” ext3
ext3
244 ext3
ext3 ext2 e2fsprogs mke2fs e2fsck resize2fs
tune2fs e2fsprogs mke3fs e3fsck ext3
mke3fs mkfs -t ext3 ext2 ext3
&‘ ) ext2 Jjournal
&‘ ) Red Flag Server 4.1 3.3 ext3
245 XFS ReiserFS ext3
Linux
XFS Reiserfs

ext3 ext2

EXT3 Reiser FS XFS

4TB 16TB 4GB 18,000PB

1KB—4KB 64KB 4KB 512B—64KB

2GB(kernel 2.2.x) 2—10PB 4GB 9,0000PB

20




3 RAID
RAID Redundant Array of Inexpensive Disks RAID
RAID RAID Linux 10
Linux RAID RAID
= Red Flag Server 4.1 RAID
3.1 RAID
Linux 2.4 RAID RAIDO RAID1 RAID4

RAID5
o

RAID
° RAID 0

stripe
RAID RAID
RAIDO
RAIDO RAID

21



3 RAID

RAIDO
N*PMB/S
° RAID 1
RAID1 0
IUID
N |
SCSI IDE
RAID1
24
° RAID 4
RAID
RAIDO
N | *S S
RAID-1 N | *S S
) RAID 5
RAID5 RAID
RAID5 0 RAID4
RAIDS N 1 *S

RAID5 RAID4
RAID 4

RAID5

22



3 RAID

)
RAID
RAID5
3.2 RAID
3.2.1
)
[etc/raidtab
raiddev /dev/mdO
raid-level linear

nr-raid-disks 2
chunk-size 32

persistent-superblock 1

device /dev/sda2
raid-disk 0
device /dev/sdb3
raid-disk 1

mkraid /dev/imdO



3 RAID

24

/dev/mdO
RAID O
/etc/raidtab
raiddev /dev/md0
raid-level 0
nr-raid-disks 2

persistent-superblock

chunk-size 4
device /dev/sda2
raid-disk 0
device /dev/sdb3
raid-disk 1

mkraid /dev/mdO

md0

RAID 1

[etc/raidtab

proc/mdstat

RAIDO

RAIDO

/proc/mdstat

/dev/mdO

RAID



3 RAID

raiddev /dev/md0

raid-level 1
nr-raid-disks 2
nr-spare-disks 0
chunk-size 4

persist-superblock 1

device /dev/sda2
raid-disk 0
device /dev/sdb3
raid-disk 1
device /dev/sdc4
spare-disk 0
nr-spare-disks
RAID
1
2
mkraid /dev/mdO
3 /proc/mdstat /dev/imd0
4 10 LED
5
RAID 5

ETA

25



3 RAID

N S N 1 *S
/etc/raidtab
raiddev /dev/mdO
raid-level 5
nr-raid-disks 5
nr-spare-disks 0
persistent-superblock 1
chunk-size 32
device /dev/sda2
raid-disk 0
device /dev/sdb3
raid-disk 1
device /dev/sdc4
raid-disk 2
device /dev/sdd5
raiddisk 3
device /dev/sda6
raiddisk 4
spare-disk
device /dev/sdbl
spare-disk O

mkraid /dev/mdO



3 RAID

3.2.2 RAID
raidstart RAID
raidstart /dev/imdoO
RAID
raidstop /dev/mdO
3.2.3
)
raidtools /etc/raidtab
RAID
RAID
[etc/fstab
/etc/raidtab
RAID
[etc/raidtab
) chunk-size
16KB 4KB
RAIDO
RAID

RAID

persist-superblock

4KB

/etc/raidtab

27



3 RAID

CE /etc/raidtab chunk-size KB 4 4KB
3.3 RAID
RAID
RAID
RAID 1 4 5 RAID
RAID RAID 1 4 5

RAID1 4 5

RAID 1/4/5
RAID root “cd /;
rm -rf *” 10
RAID 5 RAID
RAID
1 4 5
RAID
RAID RAID
UPS
RAID RAID
RAID ext2 Linux
ReiserFS JFS XFS RAID

28



4 LVM

LVM Logical Volume Manager Heinz Mauelshagen
LVM
LVM
LVM
“ sales’ * development” “ sda’ ¢ sdb”
LE Red Flag Server 4.1 LVM
- Red Flag Server 4.1 3.6 LVM

41 LVM

® LVM Logical Volume Manager

LVM

LVM
) The Physical Media

/dev/sda /dev/hdal
) PV Physical Volume
RAID LVM
LVM

) VG Volume Group

Linux 2.4

rflvm

29



4 LVM

LVM
) LV Logical Volume
LV LVM
/home Ivar
) PE Physical Extent
PE Physical Extents
PE LVM PE 4MB
) LE Logical Extent
LE Logica Extents LE
PE
® VGDA
LVM
VGDA VGDA PV
VG LV PE
LVM VG VGDA LV
1/10 VGDA
42 LVM
LVM
hdal  hésl  sde (FVs: iR HERoEIE--TERsEe)
- s
T g
dislvg CWG: N e )
#,f’; l T
usrlv  rostlv  warlv  (LVs: SESTESSE i

eyt relgerfe  xfe (AT ba e E )

4-1 LVM

30



4 LVM
421
VG1 4MB 2 /dev/hdal
/dev/hdbl PV1 PV2 4amMB PV1 PV2
99 248 VG1 1 347 99+248
422 linear/striped
°
Lv LE1-99 PV1 LE100-347
PV2
°
LV LE1 PV1 PE1 LE2 PV2
PE1 LE3 PV1 PE2......
4.2.3 Snapshots
LVM snapshots
snapshot snapshot
4.3 LVM
43.1 PV
PV pvcreate IDE /dev/hdb

31



4 LVM

# pvcreate /dev/hdb

VG

° /dev/hdbl

fdisk t /dev/hdal 0x8e

# pvcreate /dev/hdbl

/dev/hdal VG

PV pvcreate

pvcreate PV1[ PV2...]

loop
4.3.2 VG
pvcreate PV vgcreate PV1 PV2
/dev/hdbl testvg PV  /dev/hdal
# vgcreate testvg /dev/hdal /dev/hdbl
vgcreate
# vgcreate [options] VG_name PV1[PV2 ..]
VG LV PE 4MB
devfs Symbol Link

# vgcreate testvg /dev/ide/host0/busO/tar getO/lunO/partl1\

/dev/ide/hostO/busO/tar get/lunO/partl

32

/dev/hdal
/dev/hdbl



LVM

4.3.3 VG

VG LV

# vgchange -a y testvg

VG

# vgchange -a n testvg

vgchange VG

434 VG

# vgchange -a n testvg

vgremove

# vgremove testvg

4.3.5 VG PV

# vgextend testvg /dev/hdcl

/dev/hdcl PV

4.3.6 VG PV

PV PV

# pvdisplay /dev/hdal

--- Physical volume ---

LV

-afyln]

pvcreate

vgextend

pvdisplay

33



4 LVM

PV Name /dev/hdal
VG Name testvg
PV Size 1.95 GB / NOT usable 4 MB [LVM: 122 KB]
PV# 1
PV Status available
Allocatable yes (but full)
Cur LV 1
PE Size (KByte) 4096
Total PE 499
Free PE 0
Allocated PE 499
PV UUID Sd44tK -91Rw-SrM C-M Okn-76i P-iftz-OV Sen7
PV PV
vgreduce VG
# vgreduce testvg /dev/hdal
4.3.7 LV
Lv PV vgdisplay pvdisplay
PV Ivcreate

# Ivcreate -L 1500 —n testlv testvg

testvg 1500MB LV testlv
/devl/testvgltestlv

#Ivcreate -i2 -14 -1100 —n anothertestlv testvg

testvg anothertestlv LV 100LE
2 4KB

LV VG vgdisplay Total PE lvcreate



4 LVM

# vgdisplay testvg | grep “ Total PE”
Total PE 10230

# Ivereate -1 10230 testvg -n mylv

testvg mylv

Ivcreate

Ivcreate [options] -n [PV1..]
-i Stripes striped Lv Stripes PV
-l Sripe_size KB Stripe_size 2

¥ N=23..9
-l LEs LV
-L size LV K M G KB MB GB
-S LV snapshot
-n name LV
4.3.8 LV

lvremove

# umount /dev/testvg/testlv

# Ivremove /dev/testvg/testlv

Ivremove -- do you really want to remove "/dev/testvg/testiv'? [y/n]: y
Ivremove -- doing automatic backup of volume group "testvg"

Ivremove -- logical volume "/dev/testvg/testlv" successfully removed

35



4 LVM

4.3.9 LV

lvextend
testlv 12GB

# Ivextend -L 12G /dev/testvg/testlv
Ivextend -- extending logical volume "/dev/testvg/testiv" to 12 GB
Ivextend -- doing automatic backup of volume group "testvg"

Ivextend -- logical volume "/dev/testvg/testlv" successfully extended
LV testlv 1GB 13GB

# Ivextend -L +1G /dev/testvg/testlv

Ivextend -- extending logical volume "/dev/testvg/testiv" to 13 GB
Ivextend -- doing automatic backup of volume group "testvg"

Ivextend -- logical volume "/dev/testvg/testlv" successfully extended
LV LV VG

Lv Lv

4391 ext2/ext3

ext2online ext2/ext3

# umount /dev/testvg/testlv
# resize2fs /dev/testvg/testlv

# mount /dev/testvg/testlv /home
testlv /home es2fsprogs-1.19 resize2fs

LVM e2fsadm Ivextend resize2fs

# e2fsadm -L+1G /dev/testvg/testlv

36



LVM

# Ivextend -L +1G /dev/testvg/testlv

# resize2fs /dev/testvg/testlv

4.39.2 reiserfs

ext2 Reiserfs

#resize reiserfs-f /dev/testvg/testvl
4393 xfs
SGI XFS

# xfs_growfs/home

4.3.10 LV

4.3.10.1 ext2/ext3

LVM e2fsadm

# umount /home
# e2fsadm -L-1G /dev/testvg/testvl

# mount /home

resize2fs

# umount /home
# resize2fs /dev/testvgl/testvl 524288
# Ivreduce -L-1G /dev/testvg/testvl

# mount /home

LV

37



4 LVM

4.3.10.2 reiserfs

reiserfs

# umount /home
#resize reiserfs-s-1G /dev/testvg/testvi
# Ivreduce -L-1G /dev/testvg/testvl

# mount -treiserfs/dev/testvg/testvl /home

4.3.10.3 xfs
4.3.11 PV
PV VG PE
PV VG
PV 2:/dev/sdal

# pvmove /dev/hdbl /dev/sdgl

PV LV
LV
4.3.12
LVM
/shin/vgscan
/shin/vgchange -ay
LVM rc

38
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4 LVM

/shin/vgchange -an

4.4
441
LVM PV
# pvcreate /dev/sdal
# pvcreate /dev/sdf
# pvcreate /dev/hda8
# pvcreate /dev/ihda6
# pvcreate /dev/imdl
PV
°
[ LVM PV
o LVM
o VG
VG PV LV
4.4.2 Sundisk labels
SUN SPARC
4.5 LVM
3 SCs /dev/sda /dev/sdb /dev/sdc

Soft RAID

LVM

LVM

39



4 LVM

451

P\/
# pvcreate /dev/sda
# pvcreate /dev/sdb
# pvcreate /dev/sdc

pvcreate
452
PV

volume group descriptor area  VGDA

# vgcreate test_vg /dev/sda /dev/sdb /dev/sdc/

vgdisplay

# vadisplay
--- Volume Group ---
VG Name
VG Access
VG Status
VG#

MAX LV

Cur LV

Open LV
MAX LV Size
Max PV

Cur PV

Act PV

VG Size

test_vg
read/write

available/resizable

256

0

0

255.99 GB

256

145GB



4 LVM

PE Size 4 MB

Total PE 372

Alloc PE/ Size 0/0

Free PE/Size 372/ 1.45 GB

VG UUID nNP2PY 5-5TOS-hL x0-FDu0-2a6N-f37x-0BM EQY

VSsize
453 LV
test_vg LV LV VG
4531 LV
test_vg 1GB LV

#Ivcreate -L 1G -ntest_lv test_vg
Ivcreate -- doing automatic backup of "test_vg"

Ivcreate -- logical volume "/dev/test_vg/test |v" successfully created

45.3.2 LV

test_vg 1GB LV 4KB

#Ivcreate-i3 -14 -L 1G -ntest_lv test_vg
Ivcreate -- rounding 1048576 KB to stripe boundary size 1056768 KB / 258 PE
Ivcreate -- doing automatic backup of "test_vg"

Ivcreate -- logical volume "/dev/test_vg/test Iv" successfully created

CE -i2 LV test_vg

41



4 LVM

454

LV test_Iv
ext2/ext3
# mke2fs /dev/test_vgltest_Iv
reiserfs

# mkreiserfs/dev/test_vg/test_Iv

4.5.5

LV

# mount /dev/test_vg/test_Iv /mnt

#df

Filesystem 1k-blocks Used
/dev/hdal 1311552 628824

/devitest_vgltest v 1040132 20

/mnt LV

4.6 snapshot

“ test vg'
shapshot

4.6.1 snapshot

snapshot

11 snapshot

Available Use% Mounted on

616104 51% /
987276 0% /mnt
snapshot
snapshot

# Ivcreate -L592M -s -n dbbackup /dev/test_vg/databases

42



4 LVM

4.6.2

4.6.3

46.4

Ivcreate -- WARNING: the snapshot must be disabled if it gets full

Ivcreate -- INFO: using default snapshot chunk size of 64 KB for "/dev/test_vg/dbbackup"

Ivcreate -- doing automatic backup of "test_vg"

Ivcreate -- logical volume "/dev/test_vg/dbbackup” successfully created

snapshot

# mkdir /mnt/test_vg/dbbackup
# mount /dev/test_vg/dbbackup /mnt/test_vg/dbbackup

mount: block device /dev/test_vg/dbbackup is write-protected, mounting read-only
snapshot
XFS mount nouuid norecovery

# mount /dev/test_vg/dbbackup /mnt/test_vg/dbbackup -0 nouuid,norecovery,ro

tar

#tar -cf /dev/rmtO /mnt/test_vg/dbbackup

snapshot

snapshot

# umount /mnt/test_vg/dbbackup

# Ivremove /dev/test_vg/dbbackup

Ivremove -- do you really want to remove "/dev/test_vg/dbbackup"? [y/n]: y
Ivremove -- doing automatic backup of volume group “test_vg"

Ivremove -- logical volume "/dev/test_vg/dbbackup" successfully removed
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4.7
SCSl IDE
4.7.1
pvcreate
# pvcreate /dev/sdf
pvcreate -- physical volume "/dev/sdf" successfully created
4.7.2
# vgextend test_vg /dev/sdf
vgextend -- INFO: maximum logical volume size is 255.99 Gigabyte
vgextend -- doing automatic backup of volume group "test_vg"
vgextend -- volume group "test_vg" successfully extended
4.7.3
pvmove

# pvmove /dev/hdb /dev/sdf

pvmove -- moving physical extentsin active volume group "test_vg"

pvmove -- WARNING: moving of active logical volumes may cause data loss!
pvmove -- do you want to continue? [y/n] y

pvmove -- 249 extents of physical volume "/dev/hdb" successfully moved
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4.7.4

4.8

48.1

4.8.2

4.8.3

# vgreduce dev /dev/hdb
vgreduce -- doing automatic backup of volume group "test_vg"
vgreduce -- volume group "test_vg" successfully reduced by physical volume:

vgreduce -- /dev/hdb

test_vg IDE /dev/hdb

vgexport

# unmount /mnt/design/users

# vgchange -an test_vg

vgchange -- volume group "test_vg" successfully deactivated

Export

# vgexport test_vg

vgimport
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vgexport -- volume group "test_vg" sucessfully exported

484 Import

pvscan
pvscan

# pvscan

pvscan -- reading all physical volumes (this may take awhile...)

pvscan -- inactive PV "/dev/sdbl" isin EXPORTED VG "test_vg" [996 MB / 996 MB free]
pvscan -- inactive PV "/dev/sdb2" isin EXPORTED VG "test_vg" [996 MB / 244 MB free]

pvscan -- total: 2 [1.95GB] /inuse: 2[1.95GB] /inno VG: 0[0]

import test_vg

# vgimport test_vg /dev/sdbl /dev/sdb2
vgimport -- doing automatic backup of volume group "test_vg"

vgimport -- volume group "test_vg" successfully imported and activated

4.8.5

4.9

46

# mkdir -p /mnt/design/users

# mount /dev/test_vg/users/mnt/design/users

* design”

/dev/sdb
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49.1

4.9.2

# pvscan

pvscan -- reading all physical volumes this may take awhile...

pvscan -- ACTIVE PV "/dev/sda’ of VG"dev" [1.95GB /0 free]
pvscan -- ACTIVE "/dev/sdb" of VG "sales" [1.95 GB / 1.27 GB free]
pvscan -- ACTIVE "/dev/sdc" of VG"ops' [1.95GB /564 MB free]

pvscan -- ACTIVE "/dev/sdd" of VG "dev" [1.95GB /0 free]

2 2 22

pvscan -- ACTIVE "/dev/sde" of VG "ops' [1.95GB/ 1.9 GB free]

pvscan -- ACTIVE PV "/dev/sdf* of VG"dev" [1.95GB /1.33 GB free]
pvscan -- ACTIVE PV "/dev/sdgl" of VG "ops' [996 MB /432 MB free]
pvscan -- ACTIVE PV "/dev/sdg2" fVG"dev" [996 MB /632 MB freeg]

pvscan -- total: 8 [13.67 GB] / inuse: 8[13.67 GB] /inno VG: 0 [Q]

/dev/sdgl /dev/sdg2 design
dev /dev/sdf ops /dev/sde
/dev/sdgl /dev/sde /dev/sdg2 /dev/sdf
# pvmove /dev/sdgl /dev/sde

pvmove -- moving physical extentsin active volume group "ops"

pvmove -- WARNING: moving of active logical volumes may cause data loss!
pvmove -- do you want to continue? [y/n] y

pvmove -- doing automatic backup of volume group "ops'

pvmove -- 141 extents of physical volume "/dev/sdgl" successfully moved

# pvmove /dev/sdg2 /dev/sdf
pvmove -- moving physical extentsin active volume group "dev"
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4.9.3

vgcreate

494

495

pvmove -- WARNING: moving of active logical volumes may cause data loss!
pvmove -- do you want to continue? [y/n] y
pvmove -- doing automatic backup of volume group "dev"

pvmove -- 91 extents of physical volume "/dev/sdg2" successfully moved

/dev/sdg2 dev design
vgsplit
# vgsplit dev design /dev/sdg2
vgsplit -- doing automatic backup of volume group "dev"
vgsplit -- doing automatic backup of volume group "design”

vgsplit -- volume group "dev" successfully split into "dev" and "design"

/dev/sdgl ops design

# vgreduce ops /dev/sdgl
vgreduce -- doing automatic backup of volume group "ops"
vgreduce -- volume group "ops" successfully reduced by physical volume:

vgreduce -- /dev/sdgl

# vgextend design /dev/sdgl
vgextend -- INFO: maximum logical volume size is 255.99 Gigabyte
vgextend -- doing automatic backup of volume group "design”

vgextend -- volume group "design” successfully extended

design

vgreduce
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# Ivcreate -L 750M -n usersdesign
Ivcreate -- rounding up size to physical extent boundary "752 MB"
Ivcreate -- doing automatic backup of "design”

Ivcreate -- logical volume "/dev/design/users’ successfully created

# mke2fs /dev/design/users

mke2fs 1.18, 11-Nov-1999 for EXT2 FS 0.5b, 95/08/09
Filesystem label=

OS type: Linux

Block size=4096 (log=2)

Fragment size=4096 (log=2)

96384 inodes, 192512 blocks

9625 blocks (5.00<!-- ) reserved for the super user
First data block=0

6 block groups

32768 blocks per group, 32768 fragments per group
16064 inodes per group

Superblock backups stored on blocks:

32768, 98304, 163840

Writing inode tables: done

Writing superblocks and filesystem accounting information: done

# mkdir -p /mnt/design/users

# mount /dev/design/user s /mnt/design/user s/

design [etc/fstab

/dev/design/user /mnt/design/users ext2 defaults 1 2
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4.10 LVM

é / LVM

/boot

/dev/hdal /boot

/dev/ihda2 swap

/dev/nda3 /
/dev/hda4 LVM /

LVM
1 7/ / /dev/hdad

parted Red Flag Server 4.1

resize2fs  fdisk

2 /dev/hdb
1 Linux LVM CONFIG BLK DEV RAM

CONFIG BLK DEV INITRD
2 /dev/hdad LVM 8e

#fdisk /dev/hda

Command (m for help): t

Partition number (1-4): 4

Hex code (type L to list codes): 8e

Changed system type of partition 4 to 8e (Unknown)

Command (m for help): w
3 LVM

> LVM vgscan
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# vgscan
> PV

# pvcreate /dev/ihdad

# vgcreate vg /dev/hdad

# Ivcreate -L 250M root vg

# mke2fs /dev/vgl/root
# mount /dev/vg/root /mnt/

#find / -xdev | cpio -pvmd /mnt
5 fstab /mnt/etc/fstab /

/dev/ihda3 / ext2 defaults 1 1

/dev/vg/root [ext2 defaults 1 1
6 LVM RAM

# lvmcreate _initrd

Ivmcreate_init initrd image

7 /etc/grub.conf LVM

titte Ivm
root (hd0,0)
kernel  /boot/KERNEL_IMAGE_NAME
initrd /boot/INITRD_IMAGE_NAME

ramdisk = 8192

KERNEL IMAGE NAME LVM
lvmcreate_initrd initrd image LVM

250MB

/dev/vg/root

/boot/

root=/dev/vg/root

INITRD IMAGE NAME
ramdisk

51



4 LVM

8192 4096 Ivmcrate_initrd

Ivmcreate_initrd -- making loopback file 6189 kB

8 GRUB “ lvm”

LVM initrd image

9 /dev/hda3 LVM
> 8e LVM

#fdisk /dev/hda

Command (m for help): t

Partition number (1-4): 3

Hex code (type L to list codes): 8e

Changed system type of partition 3 to 8e (Unknown)

Command (m for help): w
> PV

# pvcreate /dev/hda3

# vgextend vg /dev/hda3

411 LVM

fibre-channel shared-SCSI
LVM GFS

A o
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Red Flag Linux RPM Red Flag
Server 4.1 ——rfupdatekernel
Red Flag Server 4.1 updatekernel
5.1
o
uname —a
#uname -a
Linux localhost 2.4.21-9.30AX #1 Thu May 11 20:25:51 CST 2003 i686 i686 i386 GNU/Linux
2.4.21-9.30AX
°
°
°
GRUB
boot: linux rescue

53



5.2

KDE root

3 shell rfupdatekernel

5.3
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6.1
I1/0 1/10
1/0 1/10
I1/0 1/0
Red Flag Server 4.1 1/10 1/10 110
1/0 1/10
6.2 /O
I1/0

aio

alo— 10

#include <errno.h>

#include <aio.h>

POSIX.1b 1/0

1/0 1/0
unistd.h _POSIX_ASYNCHRONOUS 10
librt libc
librt libaio
libpthread
AlO
110 struct aiocb
struct aiocb

aio.h
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60

/*

int aio_fildes;

int aio_lio_opcode;

int aio_reqprio;

volatile void *aio_buf;
size t aio_nbytes;

struct sigevent aio_sigevent;

*/
struct aiocb * __next_prio;
int__abs prio;
int__policy;

int__error_code;
__Ssize t __return_value;

#ifndef _ USE_FILE_OFFSET64

#else

__off64_t aio_offset;
#endif

char __unused[32];
¥
POSIX.1b struct aiocb
nt aio_fildes

Iseek

off_t aio_offset

__off_taio_offset;

/*
/*
/*
/*

/*

/*

*/
*/
*/
*/
I* */
*/

*/

char __pad[sizeof (__off64_t) - sizeof (__off_t)];

volatile void *aio_buf

Sze t aio_nbytes

aio_buf

/*

*/

AlO
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intaio_regprio

_POSIX_PRIORITIZED_|O

aio_buf

_POSIX_PRIORITY_SCHEDULING AlO
aio_reqgprio AlO
struct sigevent aio_sigevent
sigev_notify
SIGEV_NONE SIGEV_SIGNAL
sigev_signo sigev_notify SIGEV_THREAD
sigev_notify_function
int aio_lio_opcode
lio_listio  lio_listio64
LIO_READ
aio_offset
aio_nbytes
LIO_WRITE
aio_buf aio_nbytes aio_offset
LIO_NOP
struct aioch
lio_listio
32 _FILE_OFFSET_BITS == 64
struct aioch64 LFS struct aiocb
LFS AlO
struct aiocb
I* 64bit aio_fildes
to__return_value  aioch aioch64 */
#ifdef _ USE_LARGEFILE64
struct aioch64
{
int aio_fildes; I* */
int aio_lio_opcode; /* */
int aio_reqprio; 1* */
volatile void *aio_buf; I* */
size t aio_nbytes; I* */
struct sigevent aio_sigevent; 1* */
I* */

61



6 110

62

aioch *__next_prio;

int__abs prio;
int__policy;
int __error_code;

__ssize t __return_value;

__off64_t aio_offset; /*

char __unused[32];

b

int aio_fildes

off64_t aio_offset

volatile void *aio_buf

size_t aio_nbytes

int aio_regprio

AlO |seek

aio_buf

_POSIX_PRIORITY_SCHEDULING

aio_reqgprio AlO
struct sigevent aio_sigevent
SIGEV_NONE
sigev_signo sigev_notify

int aio_lio_opcode

32
aioch64

sigev_notify_function

lio_listio lio_listio64
struct aiocb

_FILE_OFFSET _BITS == 64
LFS

*/

_POSIX_PRIORITIZED_|O
AIO

sigev_notify
SIGEV_SIGNAL
SIGEV_THREAD

struct
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aio_cancel

aio_cancel— 1/10

#include <errno.h>
#include <aio.h>

int aio_cancel (int fildes ,structaiocb* aiocbp)

POSIX
AlO
libaio POSIX
aio_cancel aiocbp NULL
fildes aio_fildes fildes
aiocbp NULL aio_cancel aiocbp
struct
sigevent
aio_error ECANCELED aio_return -1
EINPROGRESS
_FILE_OFFSET BITS == 64 , aio_cancel64 LFS
AlO_CANCELED
AlO_NOTCANCELED
aio_error
aiochp NULL
AlO_ALLDONE
aio_cancel
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aio_cancel -1
EBADF fildes
ENOSYS aio_cancel

aio_cancel 64

aio_cancel64— 1/10

#include <errno.h>
#include <aio.h>

int aio_cancel64 (int fildes, struct aioch64 *aiocbp)

aio_cancel

_FILE_OFFSET BITS==64
32

aio_cancel(3)

aio_cancel(3)

aio_error

aio_error— AlO

errno

structaiocb64

aio_cancel
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#include <errno.h>
#include <aio.h>

int aio_error (const struct aiocb *aiochp)

read , write ,

aio_error aiocbp strut aiocb
aio_read lio_listio lio_listio
LIO_NOWAIT
_FILE_OFFSET_BITS == 64 aio_error64
LFS
EINPROGRESS  aio_error 0
errno
fsyncf
ENOSYS
EINVAL aiocbp
aio_error64
aio_error64—
#include <errno.h>
#include <aio.h>
int aio_error64 (const struct aiocb64 *aiochp)
aio_error struct aioch64
_FILE_OFFSET_BITS == 64 aio_error

32
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EINPROGRESS
errno
write, fsyncf
aio_error(3).
aio_fsync
aio_fsync— aio_fsync

66

#include <errno.h>
#include <aio.h>

int aio_fsync (int op, struct aiocb aiocbp)

_POSIX_SYNCHRONIZED_|O unistd.h

110
>aio_fildes 110

>aio_sigevent

op O_DSYNC fdatasync
fsync
aiocbp
aio_error 0
errno

aio_error

AlO

aio_fsync

aio_fsync

aio_error

0
read ,
POSIX.1b
aio_fsync64

aiocbp-
aiocbp-

op O_SYNC
EINPROGRESS

fsync fdatasync
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0 -1 errno

EAGAIN
EBADF aiochp->aio_fildes
EINVAL /10 op O_DSYNC O_SYNC
ENOSYS

_FILE_OFFSET BITS == 64 aio_returné4

LFS
aio_fsyncé4
aio_fsync64— aio_fsync64
#include <errno.h>
#include <aio.h>
int aio_fsync64 (int op, struct aiocb64 *aiocbp)
aio_fsync struct aiocb64
_FILE_OFFSET_BITS == 64 aio_fsync

32

aio_fsync.

aio_fsync
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aio_init

68

aio_init— AlO

#include <errno.h>
#include <aio.h>

void aio_init (const struct aioinit *init)

POSIX AlO

GNU C
GNU C AlO

struct aioinit

aio_init

int aio_threads

int aio_num

int aio_locks

int aio_usedba

int aio_debug

int aio_numusers

int aio_reserved[2]

AlO

aio_init struct aioinit
aio_init

AlO
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Irix6 SGI

aio_read

aio_read—

#include <errno.h>
#include <aio.h>

int aio_read (struct aiocb *aiocbp)

aiocbp->aio_nbytes aiocbp->aio_fildes

aiocbp->aio_offset aiocbp->aio_buf
110

aiocbp->aio_sigevent

aio_read ,
-1 errno
aio_read , aio_error aio_returnthe
aio_error EINPROGRESS
aio_return
_FILE_OFFSET_BITS == 64
aio_read64 the LFS
EAGAIN
ENOSYS aio_read
EBADF aiocbp->aio_fildes
EINVAL aiocbp->aio_offset aiochp->aio_reqpiro

aiocbp->aio_reqprio

aio_error

read
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aio_error
EBAD aiocbp->aio_fildes
ECANCELED
EINVAL aiocbp->aio_offset

aio_read64

aio_read64—

#include <errno.h>
#include <aio.h>
int aio_read64 (struct aiocb *aiocbp)

aio_read 32
aio_read64 seek64l
aio_read | seek
_FILE_OFFSET BITS== 64 , aio_read
32
aio_read.
aio_read.
aio_return
aio_return— 1/0
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#include <errno.h>
#include <aio.h>
ssize t aio_return (const struct aiocb *aiocbp)

aio_error EINPROGRESS

_FILE_OFFSET _BITS == 64

aio_return64 LFS
read , write, fsync
ENOSYS
EINVAL aiochp
aio_returné4
aio_return64— 1/0

#include <errno.h>
#include <aio.h>
int aio_return64 (const struct aioch64 *aiocbp)

aio_return

_FILE_OFFSET BITS == 64

aiocbp

struct aioch64

aio_return
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32

aio_return

aio_return

aio_suspend

aio_suspend—

#include <errno.h>

#include <aio.h>

int aio_suspend (const struct aiocb *const list[], int nent, const struct timespec *timeout)

aio_*

aio_suspend

list NULL

timeout

_FILE_OFFSET BITS == 64
LFS

72

robin
aio_*
aio_suspend
list nent
EINPROGRESS
timeout NULL
NULL timeout aio_suspend

aio_suspend64
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list 0 -1
errno
EAGAIN timeout list
EINTR aio_suspend AlO
ENOSYS aio_suspend
aio_suspend64

aio_suspend64—

#include <errno.h>
#include <aio.h>
int aio_suspend64 (const struct aioch64 *const list[], int nent, const struct timespec *timeout)

aio_suspend struct aioch64
_FILE_OFFSET_BITS == 64 aio_suspend
32
aio_suspend
aio_suspend

aio_write
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aio_write—

#include <errno.h>
#include <aio.h>

int aio_write (struct aiocb * aiocbp);

aiocbp->aio_buf

1/10

aiochp->aio_sigevent
aio_write
-1
EAGAIN
ENOSYS
EBADF aiocbp->aio_fildes

aio_write

aiocbp->aio_nbytes

aiochp->aio_offset

aiocbp->aio_fildes

aiocbp->aio_regprio

errno

EINVAL aiocbp->aio_offset aiocbp->aio_reqprio
aio_write aio_error aio_return
aio_error EINPROGRESS
aio_return read
EBADF aiocbp->aio_fildes
ECANCELED
EINVAL aiochbp->aio_offset
_FILE_OFFSET_BITS == 64 aio_write64

LFS

aio_write
-1

errno

aio_error

aio_error
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EAGAIN

ENOSYS aio_write

EBADF aiocbp->aio_fildes

EINVAL aiocbhp->aio_offset
aio_writet4

aio_write64—

#include <errno.h>
#include <aio.h>
int aio_write64 (struct aiocb *aiocbp)

aio_write
aio_write64
aio_write |seek
_FILE_OFFSET BITS == 64
32

aio_write

aio_write

aiocbp->aio_reqgprio

| seek64

32

aio_write
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76

#include <errno.h>

#include <libio.h>

libaio 110

1/10

libaio libc

10
struct iocb

typedef struct io_context *io_context_t;

typedef enumio_iocb_cmd {
I0_CMD_PREAD =0,
I0_CMD_PWRITE =1,

I0_CMD_FSYNC = 2,
I0_CMD_FDSYNC = 3,

I0O_CMD_POLL =5,
10_CMD_NOOP= 6,

} io_iocb_cmd_t;

struct io_iocb_common {

void
unsigned
long
unsigned
long
long long

*buf;
__padl;

nbytes;
__pad2;

longoffset;
__pad3, _ pad4;

libio.h

110
110

110
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}; I* -'veerrno */
struct iocb {
void *data;
unsigned key;
short aio_lio_opcode;
short aio_reqprio;
int aio_fildes;
union {
struct io_iocb_common C;
struct io_iocb_vector v;
struct io_iocb_poll poll;
struct io_iocb_sockaddr saddr;
g
¥
int aio_fildes
| seek
10
long u.c.offset
/
void * buf
long u.c.nbytes
io_buf
int aio_reqprio
I0_CMD_PREAD
u.c.offset u.c.nbytes buf
IO_CMD_PWRITE
buf u.c.nbytes u.c.offset
I0_CMD_NOP
struct iocb
i0_submit

7
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78

10_CMD_FSYNC
IO_CMD_POLL

/*
* asynci/o

* : Stephen Hemminger shemminger@osdl.org

* async 1/0
*1.
*2.
* 3.

*

*

* aiocp
*/

#include <unistd.h>
#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/param.h>
#include <fcntl.h>

#include <errno.h>

#include <libaio.h>

#define AIO_BLKSIZE (64*1024)

#define AIO_MAXIO 32
static int busy = 0;

static int tocopy = 0;

static int dstfd = -1;

static const char *dstname = NULL;
static const char *srcname = NULL;

1
1

1/1O#
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I* */
static void io_error(const char *func, int rc)
{

if (rc == -ENOSYS)

fprintf(stderr, "AlO not in this kernel 0);
elseif (rc<0&& -rc < sys nerr)
fprintf(stderr, "%s: %s0, func, sys_errlist[-rc]);
else
fprintf(stderr, "%s: error %dO0, func, rc);
if (dstfd > 0)
close(dstfd);
if (dstname)
unlink(dstname);
exit(1);
}

J*
*/
static void wr_done(io_context_t ctx, struct iocb *iocb, long res, long res2)
{
if (res2!=0) {
io_error("aio write", res2);
}
if (res!=iocb->u.c.nbytes) {
fprintf(stderr, "write missed bytes expect %d got %dO0, ioch->u.c.nbytes, res2);
exit(1);
}
--tocopy;
--busy;
free(iochb->u.c.buf);
memset(ioch, Oxff, sizeof(ioch)); 1l
free(ioch);
write(2, "w", 1);
}

79



6 110

80

/*

*

* ioch ioch

*/

static void rd_done(io_context_t ctx, struct ioch *ioch, long res, long res2)
{

/* iocb  */

int iosize = ioch->u.c.nbytes;

char *buf = iocb->u.c.buf;

off_t offset = iocb->u.c.offset;

if (res21=0)
io_error("aio read", res2);
if (res!=1iosize) {
fprintf(stderr, "read missing bytes expect %d got %dO0, ioch->u.c.nbytes, res);
exit(1);
}

I* */

io_prep_pwrite(iocb, dstfd, buf, iosize, offset);

io_set_callback(iocb, wr_done);

if (1!= (res=io_submit(ctx, 1, &ioch)))
io_error("io_submit write", res);

write(2, "r", 1);

}

int main(int argc, char *const *argv)

{

int srcfd;

struct stat st;

off_t length = 0, offset = 0;

io_context_t myctx;

if (arge != 3| argv[1][0] =="-") {
fprintf(stderr, "Usage: aiocp SOURCE DEST");
exit(1);

}

if ((srcfd = open(srcname = argv[1], O_RDONLY)) < 0) {
perror(srcname);
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exit(1);

}

if (fstat(srcfd, &st) < 0) {
perror(“fstat");
exit(1);

}

length = st.st_size;

if ((dstfd = open(dstname = argv[2], O_WRONLY | O_CREAT, 0666)) < 0) {
close(srcfd);
perror(dsthame);
exit(1);

}

I* */
memset(& myctx, 0, sizeof(myctx));
io_queue_init(A1O_MAXIO, &myctx);
tocopy = howmany(length, AIO_BLKSIZE);
while (tocopy > 0) {
inti, rc;

I AlIO_MAXIO
%
int n = MIN(MIN(AIO_MAXIO - busy, AIO_MAXIO /
2)

howmany(length - offset, AIO_BLKSIZE));

if (n>0){

struct iocb *ioq[n];

for (i=0;i<n;i++) {

struct iocb  *io = (struct iocb @ *)
malloc(si zeof (struct ioch));

int iosize = MIN(length - offset, AIO_BLKSIZE);
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char *buf = (char *) malloc(iosize);

if (NULL == buf || NULL == i0) {

fprintf(stderr, "out of memoryO0);

exit(1);

io_prep_pread(io, srcfd, buf, iosize, offset);

io_set_callback(io, rd_done);

iog[i] =io;

offset += iosize;

rc = io_submit(myctx, n, ioq);

if (rc<0)

io_error("io_submit", rc);

busy +=n;

1 110

rc = io_queue_run(myctx);

if (rc<0)

io_error("io_queue_run", rc);
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1 110

1

if (busy == AIO_MAXIO) {

rc = io_queue_wait(myctx, NULL);

if (rc<0)

io_error("io_queue wait", rc);

}

close(s rcfd);
close(dstfd);
exit(0);

}

/*
*
* [alanm@toolbox ~/MOT3]$ ../taio kernel-source-2.4.8-0.4g.ppc.rpm abc
* PEPrPrrrrrrrEPWAWW AW TWWE W PWWITWEWTWWIE WP FPWW PWAWWEPWETTWWWWWWWWWWWWWWWWW

*IIPPCrrererrrrWwWwIrwWIrwWrwrwerwwwwwwwWwWWWWWWWITETTTTETETTETTTTPWWWWIEWEWWIEW W IWE

*

WITrrrrrwwwwwwWwWWWWWWWITTTWITTWIIrwrwwwwwWwWWWWWIEITTWWIEWITTErerrrrrvwwwwwwwwwwirwvy
w

* WWWITTTEETTWWITTWW W EWEWWWITEEETPWWWEPWWWE W PWWWWWWWWIETTTEETWWWITETTTTWWWWWW

* WWWWWWWIWITTTTTTTWETWETWIETWEWETTWIETTWETTWWWWWWWWWWWWWWWWWIWWITTWWWITTTETETTT

*
rrwrrrrrrwvrrvwwwwwwwwWWWWWWWIWWWIEFWEWWITTTTETrereeererrrrvwwwwwwwwwwwwwwwwww
* IIIrrWITWIWEWETWITTWWWWWWWWITTTWIETTWEWWEWETTWETWETTTWWWWWWWIEWEWWWWIEWWITTWITT
* IITWWWWWWWITFPWWITTEPETEPETWEWETTIWWWWWWWWWWWWWWIEWETETWWWWIEWETEPWPWWWITTWWW
* TWWITTTTITWITTTTTETITFPWWWWITTTWWW W TWWWWWWWWWWWWWWWWWWWWWITTTTTFWWWWWWWIW
*/
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i0_cancel

io_cancel— io

#include <errno.h>
#include <libaio.h>

int io_cancel(io_context_t ctx, struct iocb *ioch)

struct iocb {
void *data; /* io
unsigned key;
I* io *
short
aio_lio_opcode;
short
aio_reqprio; I*
int aio_fildes;
¥
io_submit ioch
0
EFAULT
EINVAL ctx_id aio_context
EAGAIN ioch
ENOSYS

*/

*/
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io_fsync

ioch

io_fsync— io_fsync

#include <errno.h>

#include <libaio.h>

int io_fsync(io_context_t ctx, struct iocb *iocb, io_callback_t cb, int fd)
struct iocb {

void *data;

unsigned key;

short aio_lio_opcode;
short aio_reqprio;

int aio_fildes;

|3
typedef void (*io_callback_t)(io_context_t ctx, struct iocb *iocb, long res, long res2);

AlO 1/0 POSIX
1/0
>io_fildes 1/10 io_fsync
io_callback
0
EFAULT iocbs
EINVAL ctx ao iocbs iocb

iocb-
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EBADF iocb

EINVAL iocb io
10_getevents

io_getevents— io

#include <errno.h>
#include <libaio.h>
struct iocb {
void *data;
unsigned key;
short aio_lio_opcode;
short aio_reqprio;
int aio_fildes;

b

struct io_event {

unsigned PADDED(data, __padl);
unsigned PADDED(obj, __pad?);
unsigned PADDED(res, __pad3);
unsigned PADDED(res2, __pad4);
b

int io_getevents(io_context_t ctx, long nr, struct io_event *events[], struct timespec *timeout);

ctx aio_context nr
when when == NULL
0 when NULL
ENOSYS
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EINVAL ctx_id min_nr nr

EFAULT

i0_prep_fsync

io_prep_fsync—

#include <errno.h>
#include <libaio.h>
static inline void io_prep_fsync(struct iocb *iocb, int fd)

struct iocb {
void *data;
unsigned key;
short aio_lio_opcode;
short aio_reqprio;
int aio_fildes;
|3
FSYNC iochbv

ioch->aio _fildes= fd

ioch->aio_lio_opcode = |O_CMD_FSYNC:

io_prep_fsync() I0O_CMD_FSYNC ioch
argumentaio_fildes io_submit()
1/0
fsync() 1/0
io_prep_fsync() fsync()

110

when

ioch
1/0
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1/10

io_prep_fsync() io_submit() 110
1/0

io_submit
ioch

l0_prep _pread

io_prep_pread—

#include <errno.h>

#include <libaio.h>

inlinevoid io_prep_pread(struct iocb *ioch, int fd, void *buf, size_t count, long long offset)
struct iocb {

void *data;
unsigned key;
short aio_lio_opcode;

short aio_reqprio;
int aio_fildes;

io_prep_pread ioch
ioch->u.c.nbytes = count

ioch->aio_fildes = fd

ioch->u.c.buf = buf

ioc->u.c.offset = offset

io_submit
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ioch

io_prep_pwrite

io_prep_pwrite— ioch

#include <errno.h>
#include <libaio.h>
inlinevoid io_prep_pwrite(struct iocb *iocb, int fd, void *buf, size_t count, long long offset)

struct iocb {
void *data;
unsigned key;
short aio_lio_opcode;
short aio_reqprio;
int aio_fildes;
¥
io_prep_write

iocb->u.c.nbytes = count

iocb->aio_fildes = fd

iocb->u.c.buf = buf

ioc->u.c.offset = offset

io_submit
iocb
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I0_queue _release

io_queue_release—

#include <errno.h>
#include <libaio.h>

intio_queue release(io_context_t ctx)

io_queue_release AlO

cts

io_queue_release 0 -error error
Exxx

EINVAL ctx aio iocbs ioch ioch
ENOSYS

10_queue _init

i0_queue_init— io

#include <errno.h>
#include <libaio.h>

int io_queue_init(int maxevents, io_context_t *ctx)
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io_queue_init maxevents aio Cctx aio
0 *cxtp
i0_queue_init 0 -error error
Exxx
EFAULT iocbs
EINVAL maxevents <=0 ctx
ENOSYS
EAGAIN maxevents > max_aio_reqs max_aio_reqs

10_queue wait

io_queue_wait— io

#include <errno.h>
#include <libaio.h>

intio_queue_wait(io_context_t ctx, const struct timespec *timeout)

ctx_id aio_context
when
0 when
-ENOSY S
io_queue_wait 0
Exxx
EFAULT iocbs
EINVAL ctx aio

when == NULL
-error error
iocbs ioch

NULL

ioch
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ENOSYS

io_set_callback

io_set_callback— io

#include <errno.h>

#include <libaio.h>

static inline void io_set_callback(struct iocb *iocb, io_callback_t cb)
struct iocb {

void *data;
unsigned key;
short aio_lio_opcode;
short aio_reqprio;
int aio_fildes;
|3
typedef void (*io_callback_t)(io_context_t ctx, struct iocb *iocb, long res, long res2);

io_getevents

i0_queue run

io_queue_run— io

#include <errno.h>
#include <libaio.h>

intio_queue_run(io_context_t ctx)
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io_queue_run ctx_id aio_context
0 -ENOSY S
EFAULT iochs
EINVAL ctx aio iocbs iocb
ENOSYS
10_submit
io_submit— io

#include <errno.h>
#include <libaio.h>

int io_submit(io_context_t ctx, long nr, struct iocb *iocbg]]);

struct iocb {
void *data;
unsigned key;
short aio_lio_opcode;
short aio_reqprio;
int aio_fildes;
io_submit io Cctx nr iocbs
io_submit
io_submit iocbs aio_lio_opcode nr

|0_CMD_PREAD

ioch

iocbs
io_prep_pread
aio_lio_opcode
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I0_CMD_PWRITE aio_lio_opcode IO_CMD_NOP
iocbs struct iocb
io_submit
iochs io_prep_pread
io_prep_pwrite
io_submit iocbs
-error  error Exxx

iocb
EFAULT iochbs
EINVAL ctx aio iocbhs iocb

ioch
EBADF ioch
EINVAL ioch io
lio_listio

lio_listio— 1/10

#include <errno.h>
#include <libaio.h>
int lio_listio (int mode, struct aiocb *const list[], int nent, struct sigevent *sig)

POSIX.1b
readv writev
lio_listio
lio_listio io_submit list aio_lio_opcode nent
iochs LIO_READIO_CMD_PREAD

aio_read
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aio_lio_opcode LIO_WRITE
LIO_NOP
lio_listio
mode lio_listio mode
mode LIO_NOWAIT
sig
NULL
aio_write

_FILE_OFFSET_BITS == 64

mode LIO_WAIT lio_listio
1 errno
aio_error
mode LIO_NOWAIT
aio_error aio_return
errno
EINPROGRESS
EAGAIN
AlO GNU
EINVAL mode nent
EIO /0
ENOSYS lio_listio
mode LIO_NOWAIT
ECANCELED

aio_lio_opcode

struct iocb
aio_read aio_write
LIO_WAIT
sig
aio_read
lio_listio64 LFS
0
0
lio_listio -1
aio_error
0 aio_return
list

AlO_LISTIO_MAX

aio_error
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lio_listios4

Lio_listio64— 1/10

#include <errno.h>
#include <libaio.h>
int lio_listio64 (int mode, struct aiocb *const list[], int nent, struct sigevent *sig)

code{lio_listio 32
lio_listio64 |seek64"
lio_listio |seek
_FILE_OFFSET_BITS == 64 lio_listio
32
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Red Flag Server 4.1
Red Flag Server 4.1 Oracle
Red Flag Server 4.1 Oracle
Oracle oranavi

OracleApplication Server

Oracle Application Server

Oracle
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account
Unix
alias

shell

ARP

Address Resolution Protocol

ATAPI

AT Attachment Packet Interface AT
CDROM
IDE

batch

boot

bootdisk

BSD

Berkeley Software Distribution

Unix

buffer

buffer cache
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IDE

shell

IDE
EIDE Enhanced IDE

dias



CHAP

Challenge-Handshake A uthentication Protocol
PAP

client

client/server system

/ server client

compilation

completion

shell

compression

compress zip gzip bzip2

console

PC
cookies

web
DHCP

Dynamic Host Configuration Protocol
DHCP IP

DMA

ISP
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Direct Memory Access

DNS

Domain Name System
DNS

DPMS

CPU

Display Power Management System

editor

Emacs VIM

email

environment variables

ext2

Extended 2 filesystem

FAT
File Allocation Table

FDDI

shell

GNU/Linux

DOS

Fiber Distributed Digital Interface

FIFO

First In First Out
FIFO

Filesystem
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GNU/Linux

email

Unix

Windows



firewall

framebuffer

RAM

FTP
File Transfer Protocol

gateway

GIF

Graphics Interchange Format

GNU

GNU’s Not Unix GNU Richard Stallman

free “ free
GPL

General Public License

GUI

Graphical User Interface

host

HTTP

HyperText Transfer Protocol
HTML

HTML

web

80

GIF
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HyperText Markup Language
inode

Unix inode

Internet

|P address

IP Internet
192.168.0.1 IP

IP masquerading

IP IP

IRC

Internet Relay Chat

channel
1SA

Industry Standard Architecture
PCI

ISDN

Integrated Services Digital Network

1SO
International Standards Organization
ISP

Internet Service Provider

kernel
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web



LAN

Local Area Network

LDP

Linux Documentation Project Linux GNU/Linux

HOWTO FAQ
loopback
manual page
man

MBR

Master Boot Record MBR

LILO

MIME

Multipurpose Internet Mail Extensions /

type/subtype
MPEG

Moving Pictures Experts Group ISO MPEG
NCP

NetWare Core Protocol NetWare Novell Novell NetWare
newsgroups

USENET

NFS

Network FileSystem
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NIC

Network Interface Controller
Ethernet

NIS

Network Information Service NIS

PAP

Password Authentication Protocol
ID server

patch

path

GNU/Linux

open source

GNU/Linux
PAP

Password Authentication Protocol

PCI

Peripheral Components I nterconnect Intel
ISA

PCMCIA

Personal Computer Memory Card International Association
“PC Card”

pipe
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NIS
ISP
bug
Apache
ISP
PC
IRQ

sendmail

NIS



Unix pipe pipe
FIFO

pixmap
“ pixel map” bitmapped
PNG

Portable Network Graphics web
GIF

PNP

Plug' N’ Play ISA

POP
Post Office Protocol ISP
PPP

Point to Point Protocol
IP Novell IPX

preprocessor s

C #include
#define

process

prompt
shell

Protocol

HTTP FTP TCP  UDP

proxy

HTTP FTP

quota
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RAID

Redundant Array of Independent Disks

RAM

Random Access Memory

read-only mode

read-write mode

root
root Unix
RFC

Request For Comments
Engineering Task Force

RFC
RPM
Redhat Package Manager
GNU/Linux
run level
SCsl

Small Computers System Interface
IDE SCSl
SCsl PC

server
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Root

RFC

Linux

“ Random”

Unix

Internet

IETF Internet

Red Hat

[etclinittab



shadow passwor ds

Unix

shell

shell
shell shell
shells Bash sh tcsh.

SMB

Server Message Block Windows 9x/2000 NT

SMTP

Simple Mail Transfer Protocol

sendmail postfix SMTP SMTP

socket
TCP

Transmission Control Protocol IP

TCP IP UDP TCP
telnet

telnet

URL

Uniform Resource Locator

virtual desktops

WAN

DOS
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Wide Area Network

window manager
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