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l\| Determine your system
||| nardware

||II 1 What disks doyou have andiwhat kind are they?
1 Hardware patihs

-fC disk
H-W Path 1 i %H S5tate H-sH Type Description

CLAIMED DEVICE SEAGATE 5T32558U
CLAIMED DEVICE SEAGATE ST34371U
CLAIMED DEVICE SEAGATE ST34371U
CLAIMED DEVICE SEAGATE 5T32558U
CLAIMED DEVICE TOSHIBA CD-ROH XH




> W Showdevice files associated
B With eachidevice

af

# 1oscan -fnC disk
H-d Path Driver S5l S5tate H-/H Type Description

CLAIMED DEVICE SEAGATE S5T32558U
<devsdsk-cBt5da ~devsrdsk-cBtsda

sdisk CLAIMED DEVICE SEAGATE S5T34371U
<~devsdsk-cBt8dA ~devsrdsk-cBt8da

sdisk CLAIMED DEVICE SEAGATE S5T34371UW
~devsdsk-cBt2dA ~devsrdsk-cBt?2da

sdisk CLAIMED DEVICE SEAGATE S5T32558L

~devsdsk-cAt 18da ~devsrdsk-cit 18da

16-5. 2.8 sdisk CLAIMED DEVICE TOSHIBA CD-ROM XM

~dev-sdsk-sclt2di <devsrdsk-scltz2da




mmm
.

[ Infermation on physicalidisk

af

#
# diskinfo -b sdev/rdsk-cH8t5d@
2082636
#
# diskinfo -v sdev/rdsk-c8tsdd
SC51I describe of sdev/rdsk-cBt5di:
vendor: SEAGATE
product id: 5T32558U
type: direct access
size: 28082636 Kbytes
bytes per sector: 512
revy level: HPA?
blocks per disk: Ula5272
I50 version: 8@
ECMA version: B
AHNSI version: 2
removable media: no
response format: 2
(Additional inguiry bytes: (32)31 (33)35 (

# )18 (Ua)e (U1)@ (4U2)@ (Uu3)8 (u4y)|e (us) e (4s)




Host A

10/4/12.2.0
c8t2d0
Idevimt/i3m
Quantom DLT

f T

UX

Model:
Memory:

CPUs:

OLTP Perf.:

OS Ver:

HW ID:

User License:
I.P. Add:

CPU Serial #:
System Handle:

T 10/i4 | 10412 él Egl
§ 1
SCSl |gps ggs
il
silligz:]
M,
3|
108 | 100416 | o um g"'
i |
b
i
R §
I
i
A4
10/0.3.0 c2t3d0|10/0.4.0 c2t4d0
A3352A 4.35GB|A3352A 4.35GB
vgo1 vgoT
Ivol1:/opt Ivol1:/opt

10050 c21540/100.60 c246d0
AZEDA 47508 |ASI2A 43568

vg0o
F Nol2:swap.
Ivois: oithome: | Woi3:/: oldihome:
Mo? " il | oi7:Avar - olB:ivarimall
voR:Avarispool Wolvarispool
1, Mol10:Vaimp WoltO:varftmp
10/12/5.2.0 10112/5.00
c4t2d0 cAt0d0
cd-rom /devirmt/Ghc
DDS2

9000/K460
1024MB

2 (180MHz)
?

10.20

Unlimited

High Availability Storage System
8/8.1.0 c1t1d0 8/8.2.0 c1t2d0 8/8.3.0 c1t3d0
A5238A 9.1GB | A5238A 9.1GB s 8/8.4.0 c1t4d0
N R e AS23h 8168 | pg2sen 9.1GB
Ivol1:/disk1 WOI2/diSK2 | woitidasave werzisann Unused
_____ b B8O
8/4.1.0 cOtid0 | 8/4.2.0 cOt2d0 " 340
| AS238A 91GB | AS238A 9.1GB | Assoan ngp | 440 c0td0
> vg02 V902 e A5238A 9.1GB
oi3:/disk3 NOM/AISKE | ek ayme et fscns. Unueed
2180mp: BEB0m
High Availability Storage System
8/0.1.0 cot1d0 | 802.0 cordo
8/0.3.0 cot3d0
| A5238A 9.1GB | A5238A 9.1GB As‘;gaA 0.1GB
> vg02 vg02 V03 Open
Ivol5:/disk5 NOIG/GISKE | wolssctasave heksctorn.
1 280mb .
10/8.1.0 c3t1d0 | 10/8.2.0 ¢3t2d0 | 10/8.3.0 c3t3d0
| A5238A 9.1GB | A5238A 9.1GB | A5238A 9.1GB
> w02 w02 vg03 Open
oI7:/disk7 ivol11:/disk11 | olTmcoept
ivol12:/disk12 | *""""4156mb:

PO ——

e e




||| SCSIIPronty

af 5

W 7-Highest 15
<I' 06 14

13

12
11
0 10
09
0l 8- Lowest




||| Devicerles

lI # || sdev/rdsk

total 8
Cru-p----- L bin 5ys 188 0x00a000 fpr 9 14:00 cOt 1040
lI Cry-r----- 1 root 5YS 188 62605060 Apr 26 20:02 cf

Cr-r----- 1 root SY5 188 Gx00368688 Apr 28 16:
Cru-r----- 1 bin SY5 188 GxB6278688 Apr 2 :
Cr-r----- 1 root SY5 188 BxB128688 Jun

H W Path Class Description

disk SERGATE-5T32558H

.l # |ssf sdev/rdsk/cBtSd
sdisk card instance @ 5C5I target 5 S5C5I LUW & section @ at address B.5.8 sdev

dskxcﬂtﬁdﬂ

WMM;



| <

o Device ile creation

||| o Allfhardware IS probed as one of the many
system Initialization tasks during system
0]0)0]

1 Eachiauto-configurakle device must be
heunditea driver

|| i Device files are automatically created
during the renoeot process (10x+)

||| 0 Instance# aneassigned inithe orderin
Whichicards are bound todrivers




mmm
.

g DeviceFiles - DISKS
«f,

# |l ~sdevsdsk
total A

brw-r----- 1 bin SYS 31 Bx80a8ed Apr 2 B92:Y42 cBtl16da
bru-r----- 1 root SYS 31 8x805008 Jun 18 1996 cBtsda
bru-r----- 1 root SY5 31 8xA08088 Apr 92 17:30 cAtBda
brw-r----- 1 bin SYS 31 Bx889888 Apr 2 11:25 cHt?d@
brw-r----- 1 31 Bx81.2000 2 1996 cltZ2dd

1 Block (devicefile class) -
.|| o Raw'er character (device file class)- ¢

# |1 ~dev-.rdsk
total @8

cru-r----- 1 bin SYS 188 O0xd@alddd Apr 92 14: 868 cdt10did
cru-r----- 1 root SyYsS 188 O0x0850808 Apr 28 Z20:082 cdtS5do
cr-r----- 1 root SYS5 188 O0x0830808 Apr 28 16: 86 cdt3da
cru-r----- 1 bin SYS 188 O0x0820008 Apr 28 Z20:081 cAt2da

1 root SyYsS 188 0x@120888 Jun %2 1996 cltZ?dd

Cr-r-----



||| - BLOCK | CHARACTER

liransier data using lransierdata one
system buffers character atatime

Wanttotreat the Buiifering contrelled by
deviceas afile system applications
— Tlape drives Raw

— Printers
— Terminals
— Disks




)
«
y Deviceiiles - DISKS

af 5

31 8x8a56888 Jun 14 1296 ~devsdsk-cBt5Sdo
lgﬂ Hxﬂﬂgﬂﬂﬂ Apr 28 28:082 sdevs/rdsk-cBthdi

I I
ma jor minor

Link count

Owuner

Group

Ma jor number

Hinor number

Date & Time [(modify)




. SYS5 31 Bx8e5888 Jun 18 1996 ~sdev-dsk-scHtLdd
1 root SY5 188 OxB858808 Apr 20 20:02 sdev/rdsk-cBthdi
#

# |Isdev -c 188
Character Block Oriver Class
31 sdisk disk

1 Isdev.commanadiliststihe majordevice nUmBEers

.| il Pointerto the kernelldriverto use to
l communicate with the device

‘lll 1 Kernel driver controls I/0/for a device




> i

af

Urew Oriver Uetalls Lctq)

Driver Name: sdisk
Oriver Type: Kernel Driver, 3tatic Only
Description: 3C3I Disk Driver

Current 3tatus Dependencies
3ource 3tate Description

| Current Internal I0 Bus Driver
| Pending 3CSI Interface Module
| Default Core IO CDID

I Internal ID Bus Driver




| <

||| Minor number - devicefiles

|||| 5 Physical location & optional
characteristics
Card lnstance numoer
larget nummner:
POt nUMBEN:
HP-1B address
Device options

\|I| 1 OXCCTPHD
4 = | 0x005000

""”“”WHIIIIIIIIHH;




mmm
.

Hard link - 2 names for the samefile

Ny “UserFriendy”
af :

#

# 11 fdev/dsk

total 0

bru-r----- 1 bin sYs 0005000

bru-r----- 1 bin sYs 0008000

bruo-r--———- Z bin sys 0012000

#

# In fdev/dsk/c1t2d0 fdev/dsk/cdrom

# In fdev/rdsk/c1t2d0 Sdev/rdsk/cdrom

# 11 fdev/dsk

total 0

bru-r---—-- 1 bin sYs 0:005000 28 c0t5dOo
bru-r---—-- 1 bin sYs 0:008000 28 c0t8do
bru-r---—-- 3 bin sYs 0x012000 28 c1t2do
bru-r----- 3 bin sys 0:012000 128 cdrom
# mount fdew/dsk/cdrom Fcdrom




LVIVIHIStory,

||. —
'II - Comeswith HP-

0 LVM eriginallye

Logical VolumeVanagement

UX as of 9x on Servers
UX as ofi 10x eniwerkstations

esigned by Open Software

.| Foundation (OSF). PorteditoHP-UX
1 Available Veritas VIV
.|| 0 LVMiisiadisk management subsystem




<
* Sy Uiohiects

|||| i PV (physical velume)
Individual Disk drive

“H
> ‘|II 5 VG (volume group)

One or more PVsthat creates one large logical
0]15]¢

||| - Ly logical volume,

Section of VG used for file systems, swajp, raw
or dump




«
Wy Physical VolumesinaVe
o

<

||II 1 Oneormore physicalvelumes (PV) create a
| volume group

"II i Entire disk must be used

< 5 Minimum;: 1 PV
. W Maximum:255 (defaultis 16]

-p max_ py et the maxinum number of physical volumes
that the volume qgroup is allowed to contain.
The default value for max p¥y is 16. The
max imum number of physical volumes can be a
yalue in the range 1 to 255.




mmm
.

N MaximumVolume Groups

af
|II 5 Kernel parameter

4" | peraultis10

«‘ F'EII"EII"IEtEI" Hame: maxvgs
Description: Max Humber of Yolume Groups

The command used to create volume groups, J/sbinfvgereate, has failed.
The stderr output from the command is shoun belou. The volume group

has not been created.

vgereate: Cannot open the control file "/dev/vgl0/group”:
No such device




"II 1 Usevg00, vgoL, etc..

““““ 0 Oruse names that make sense (oracle, home)
.|| 0 MC/SG - Special Considerations (future slides)

# Il -d ~dev-vyg¥
druxr-xr-x 2 root B . 1624 Apr 28 28:081 -dev-vyqli




[ Groeupfil

af :

‘II 0 I the directory for the VGis afile (tyjpe character)
«l called group

W . Mustbeca

N imormem
| o Majornum

€

led group
Ner

Der must be 64

64 Bxd8eaa Jun

2 1996 sdevsvyqdl-sgroup




.\l MajoerNumber- Ve greupfile
||| Wiy 6472

||II 0 Themajor number must e 64 since thisisignifies
the driver for LVM

\|I| | rdsk dsk




64 BxAB806888 Ju 2 1996 sdevsvqlB-sgroup

|II i Minor number must be unigue

1 OXNNOOOO (NN= unigue for each VG)
0 Hexadecimal

0xNNOOGO
0x0000000 - 0x090000(0-9)
0x020000, 0x0h0000 (10,11)

0),(¢1¢10/0)0]0)((10]0) L
# typeset -116 hex
# hex=11
# echo $hex
16#b
&




||II il Seewhat#'s have beeniused
0 li/dev//group

1 Good command teishew alliVGs
(Deesn't mean that VG stilliexists)

# 11 /dev/x/group
- 1 root 5Ys 64 0x000000 Hay 19 11:28 /dev/vg0D/group
5Ys 64 0x010000 Hay 28 10:37 /dev/vg01/group




- N Creatin g VG
Ny Vot bootable
«f,

||II 1 Disk cannoet e usedin avelume greup until it has
« been initialized with pvcreate

"II i Create PVRA (Physical Volume Reserve Areal

# pvcreate sdevsrdsk-scdtBdi

Physical volume “"sdevsrdsk-cBt8dB8” has been successfully created.
#

# pvcreate -f sdevsrdsk-cot8da
Physical volume “sdevsrdsk-cHt8d8” has been successfully created.




BAD BLOCK POOL




PVRA

0 Physical Velume lDinumber (CRUID anditime
created)

0 Volume Group IDinumier [later]
PE Size [later]
P\/size
Bad block directory [mapof good/had|
PoInters to start and size efother disk areas
New have PV




mmm
.

g Creating VG- continued
af :

||II 1 Create directory structure

< u Create groupfile

. W ceaevc

cd vgil
nmknod qroup c 64 BxA 10004
# vqgcreate sdevsvyqdl -sdev-sdsk-cBt8di
Increased the number of physical extents per physical volume to 1823
Yolume qgroup *sdevsvyqB1” has been successfully created.
Yolune Group configuration for ~sdevsvqgl1 has been saved in setcslvnconf-svygll. c

N
|| % cd sdev
# nkdir vgal
o #
H







||| VGRA

af 5

N o veos

< Volume Group
Description Area

— #of LVsinthis VG
— How many PVs
— PEtoLEmap

0 VGSA

Volume Group Status
Area
— Status of each PV




# vrgdisplay ~~dev.-vwvrgAal

——— Yolume qgroups ———

Y Hame dev-rid 1
Vi Hrrite AcCccCcess read-swriri te
UVE Status avail labl e
Maz>zx LW 255

Cur LA

Dpen LV

Mazx

Cu

ACct

Mazx

PE Size (Hbhytes)
Toaotal PE
RI 1o PE

Frrree PE
.ll Total PYE

0 4isithe default, Ifwant different, set during
| creation of VG
I

o Disk everhead increases with smaller extents

U

WMM



||‘| ovdisplay
||| (Caniuse after PV added to VG)

Nll. 0 Physical extent size 4VBix Totall Pk 10235/= 4092

# pvdisplay ~dev-sdsk-scHt8dA
--- Physical volumes ---

PY Hanme

G Hanme

PY Status

Al locatable

PE Size (Hbytes)
Total PE

Free PE

Al located PE
Stale PE

I0 Timeout

soev-s.dsk-cBt8da
deveswgal
available

YES
2

d

<«
1823 <«
1823

d

d
default




pvdisplay -v ~sdevsdsk-cHBt8dB

--- Physical extents ---
PE Status LY
H888 free

HHA1 free

HH82 free

H883 free

Hd8Y free
‘Lremoved

1419 free

1828 free

1821 free

1822 free

<end >




.\I Physical Extentsicreated during
I|| vgcreate




||| Adding 9GB+ drive te existing VG

NlII 1 MAXIMUM PE per: PV.(2000) X PE Size 4MB = 8GB
lII 0 Any disk added to this velume group can not

exceed the maximum, Anything heyend SGBwill
NOT be used.

||| < (IFMax PE per PV s 1023 = 4 GE)

# vgextend Sdev/vqOD fdevw/dsk/cDtzZd0D
W vgextend: Not enough physical extents per physical volume.
.l Need: 2169, Have: 2000.
lUqumE group “fdev/vg00™ has been successful ly extended.
Volume Group configuration for /dev/vgqOD has been saved in

# vgdisplay /fdev/vgq0D | grep Hax
233
16

Hax PE per PU 2000



)
«
N Vsgon HP-UX 11

af

# pvcreate /dev/rdsk/c0t2dO

Physical volume "/dev/rdsk/c0t2d0” has been successfully created.

# vgextend /dev/vg01 Sdev/dsk/c0tz2d0

Warning: Hax_PE_per_PV for the volume group (1023) too small for this PV (2169).

Using only 1023 PEs from this physical volume.
Volume group "/dev/vgD1” has been successful ly extended.
Harning: Logical Volume number “1073741827" found on physical volume not found i
n "/dev/vgdi"”.
Volume Group configuration for fdev/vgdl has been saved in fetc/lvmconf/vg01.con




M
||| vgaispiay

af 5

‘II 0 -voptionwillidisplay information oneach PVin
< the VG

gdisplay -v ~devsvgil

--- Physical volumes ---

PY Hane ~dev-sdsk-cAt3da
PY S5tatus available

Total PE 1823

Free PE 1823




|II il What PV belongs towhich\VG

1 Usediat boot time by Ivmrc
Copied Inte memonry

0 Includesiverion # (9% can't be read by 10x)

# strings fetcslvmtab
fdev/ugqo0
fdev/dsksc0todi
fdevsvg1
fdev/dsk/c0t8d0
fdev/dsksc0t2d0




mmm
.

N Vgscan rebuilds /etc/Ivmitab

af

# rm /etc/lvmtab

# vgscan -v

Creating "/etc/lvmtab”.

ygscan: Couldn't access the list of physical volumes for volume group “/dev/vgoo
ygscan: Couldn't access the list of physical volumes for volume group “/dev/vg0i
ygscan: Couldn't access the list of physical volumes for volume group “/dev/vg2
Physical Volume "/dev/dsk/c1t2d0” contains no LUH information

fdev/vgoo
/dev/dsk/c0t5d0
fdev/dsk/c0t11d0

o (Don't rmyeur /etc/Ivmtal)




|
.

N CreatingLogical Volume

af

# lvcreate -L 500 vgO1

Logical volume "/dev/vg0i/Ivoll1” has been successful ly created with

character device "/dev/vg0i/rivoll™.

Logical volume "/dev/vgDi/ivol1™ has been successful ly extended.

Volume Group configuration for fdev/vq0l has been saved in fetc/lvmconf/vg01.con




:
.
)

af

OXVEOOLY.

total

CIruW - - - 1 root
brw-r----- 1 root
cru-r----- 1 root
# vqdisplay ~devsvgal
--- Yolume qroups ---
UG Hame

Y6 Urite HAccess

UG Status

Max LV

Cur LV

Open LY

Max PV

Cur PV

Act PV

Max PE per PV

YDA

PE Size (Hbytes)
Total PE

Alloc PE

Free PE

Total PVYG

SYS
SYS
SYS

sdev-yqi1l
read-surite
available
255

16

64 8x018888 Apr 21 82: 11 group
64 Bx@188481 Apr 22 14:26 Ivoll
64 Bx818881 Apr 22 14:26 rivoll




||II 0 Voelume Group configurationfile s updated

1 Backup configuration file created automatically:
0 lvehange, lvereate, lvextend, Ivinboot, Ivmerge, Ivreduce, Ivremove,

5 lvrmboot, lvsplit, pvehange, pvmove, vgereate, vgextend, vgreduce

||| - vgefgbackup

# |l ~etcslviconf

total 246
B Jun 18 192926 Ivm_lock

1 root Sy Iydl1e Apr 28 Z20:082 vqdl. conf
- --—-—-——- 1 root Sy HYHA32 Apr 28 Z8:081 vqdl. conf.old
-r--—--—-- 1 root S 23552 Apr 22 14:26 wqgBl. conf
23552 Apr 21 A492:12 vqdl. conf. old




|
.

[ View configuration file

af

# vgcfgrestore -1 -n vgoO
Volume Group Configuration information in "fetc/lvmconf/vq0D.conf™
UG Mame /dewv/vwgO0
---- Physical volumes : 1 --—-
fdev/rdsk/c0t5d0 (Bootable)




||| EXIENLS - LETO BE

——— Physical extents —— —

FE Status LW LE
BB current ~dev-vwvgEHdl-1vwvol 1l HEa A
BBl current ~dev-vYvOoB1-1vwvol 1 B8 1
B current ~dev-vwvgEHdl-1vwvol 1l (GRE QT D,
BB current ~dev-vYvOoB1-1vwvol 1 BBaBa=3
HEBEYH current ~dev-wvgAl-1wvoll B4
<removed >

B121 current ~dev-vYvOoB1-1vwvol 1 2121
H172" current ~dev-vwvgEHdl-1vwvol 1l g1t
B123F currmrent ~dev-vYvOoB1-1vwvol 1 2123
B124Y current ~dev-vwvgEHdl-1vwvol 1l =g1-4
B125 Ffrree Baai
<removed >

18421 Ffrree BaAan
1822 firree Baai

< end >

.|| 0 ValwaysistartswitniLE O

|II 0 By default, allocates PE to those that are fiiee In
theerderyou originally added disks 1oV

U

WMN






|
Y
N 'vaisplay

af

# Ivdisplay ~devsvg8l-sivoll

--- Logical volumes ---

LY Hanme sdevsvqBl-sivoll
VG Hame devesygil

LY Permission read-urite

LY Status availablessyncd
Mirror copies 1)

Consistency Recovery MLLC

Schedule parallel

LY Size [(HMhytes) 5808

Current LE 125

Allocated PE 125

Stripes 1)

Stripe Size (Kbytes) A

Bad block on

Al location strict




||| Create LV without default name

af 5

Logical volume ”xdev Bl/robin” has been successfully created with
character device “sdevsvygdl/rrobin®.
Logical volume "sdevsvyqgBl-srobin® has been successfully extended.

Yolume Group configuration for>devsvyqBl has been saved in setc/lvnconfsyqgll. c
f

# ygdisplay ~devsvygll

--- Yolume qroups ---

UG Hanme sdevsyqBl
U6 Hrite Access read/urite
UG Status available
Max LY 255

16

Max PE per PV
YGDA

PE Size (HMbytes)
Total PE

Alloc PE

Free PE




--- Logical volumes ---

LY Hame

LY Status

LY Size (Mbytes)
Current LE

Al located PE
Used PV

LY Hame

LY Status

LY Size [(Mbytes)
Current LE

Al located PE
Used PV

--- Physical volumes ---

PY Hame
PY S5tatus
Total PE

sdevsvygdls Ivoll
availablerssyncd
88

125

125

1

devsvyga lsrobin
availablessyncd
08

125

125

1

sdevsdsk-cBt8dB
available
1823




# pvdisplay sdevsdsk-cHt8d8a
-—— Physical volumes ---
PY Hame

VG Hame

PY Status

Al locatable

VYGOA

Cur LV

PE Size [(Mbytes)

Total PE

Firee PE

Al located PE

Stale PE

I0 Timeout

sdevsdsk-cBt3dB
Odevsygal

available
YES

2

2

|

1823

173

258

f]

default




--- Distribution of phyﬁlcal volume ---
LY Hame LE of LY PE for LV
sdevsyqBl-sivoll 125 125
sdevsyqB l-robin 125 125

--- Physical extents ---

PE Status LY

add8 current sdevsvygdlsivoll
#dd1 current sdevsvygdl-sivoll
deg? current sdevesvgdl-sivolld
{removed »

8123 current sdevsygdl-sivoll
8125 current sdevsvygBl/srobin
{removed

242 current sdevesvygdl-srobin
858 free

1422 free

<end?




«
1 i Piskilayout afteradding 2nd LY.
«,

II PVRA
<|'




|
.

[ Extendisize of Legical Volume

af

# Ivextend -L 888 sdevsygll-sivoll

Logical volume “"»dev-svgl8l-sIivoll” has been successfully extended.

Yolume Group configuration for sdevsvqgB81 has been saved in setcslvnconfrsyqgdl. c
f




Ivdisplay -v sdevsvgll-sivolld

--- Distribution of logical volune ---
PY Hane LE on PY PE on PV
~devsdsk-cBt8do 280 280

--- Logical extents ---

LE PV1 Status 1
8888 -dev-dsk-cAtadi current
8881 -sdev-sdsk-cHtB8dA current
88n? -sdev-sdsk-cAt8dA current
8883 -dev-dsk-cAtadi current
<removed:

8123 sdev-sdsk-cHtB8dA current
8124 sdev-dsk-cAt8dA current
8125 sdev-dsk-cAtadi current Start of increase
<removed*

8198 ~sdev-dsk-cHtB8dA current
8199 sdev-/dsk-cAt8di current
<end*




.\I Disklayoutafterincreasing first
||| LV

PVRA

(N I EE N A R
 _\ BADBLOCKPOOL |

End of Disk (PE)




|
.

g Outorspaceinyve

af

# diskinfo sdevsrdsk-catadi
S5C5I describe of sdev/rdsk-scHtB8da:
vendor: SEAGATE
product i1d: 57343714
type: direct access
size: 4124157 Kbytes
bytes per sector: 512
¥ Ivextend -L 3448 ~dev-svgBl-/robin
Ivextend: Hot enough free physical extents available.
Logical volume *sdevs/yqgdlsrobin® could not be extended.
Failure possibly caused by strict allocation policy
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. Extenaitne volume Group

11 sdevsdsk
total 8

bru-r----- 1 bin 31 Ox@0aB88 Apr 2 89:42 cotldde
bru-r----- 2 root 31 0x@05888 Jun 18 19796 cAtSde
bru-r----- 1 root 31 0x008888 Apr 9 17:30 cAtdde
bry-r----- 1 bin 31 BxA696868 Apr 2 11:25 c@t9de
bry-pr----- 1 root 31 BxB12868 Jun #1996 cltZ2d@
bru-r----- 2 root 31 0x005888 Jun 18 19226 root
# strings setcs lvmtab

dey./vqid

dev/dsk/c@t5da

dev/vqil

dev/dsk-c@t8de

# vqextend sdevsygBl sdevsdskscBt?da

Uulune qroup *sdev-svyqB1" has been successful ly extended.

Yolume Group configuration for sdevysvg@l has been saved in setcs lynconfrsygll. o

# strings setcslvmtab
dey./vqid
dey/dsk/cAt5dd
dev/vqil
dey/dsk/cit8dd
dey/dsk/cAt?dd




# Ivextend -L 3488 -dev-svgBl-/robin
Logical volume “sdevsvg8l-srobin® has been successfully extended.
Yolume Group configquration for sdevsvqg81 has been saved in setcs lvynconfrsyqgll.

PY Hane LE on PY PE on PY_
sdevsdskscBt2da 27 27
sdevsdskscAt3de 823 823

--- Logical extents ---
LE PVl Status 1
A8ad -sdev-dsk-scAt8da current »

Original Creation

Ad81 sdev-sdsk-cidt8da
A48/ sdev-sdsk-cdt8da
{removed :

8123 sdev-sdsk-cdt8da
8124 sdev-dsk-cdt8da
8125 sdev-sdsk-cdt8da
8126 sdev-sdsk-cdt8da
{removed :

8821 +dev-sdsk-cOt8da
8822 sdev-sdsk-cOt8da
A823 sdevsdskscit?da
A82y sdev-/dskscit?da
{removed :

Agus sdev-/dsk-cit?da
agu? sdev-sdsk-cit?da
{end:

current
current

current
current
current
current

current
current
current
current

current
current

Start of Extend

Continuation of
extend on Z2nd disk
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< extents not displayed > | | | | | | ] |
1020 - free1021 free 1023 -freef | | | | | | |
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> i

g Removeeverything we've donet
<ﬂl‘.

# lvrenove sdevsyqdly lvoll
The logical yolume "sdevsyq@l/ivol1” is not empty;

do you really want to delete the logical volume (ysn) : ¥
Logical volume "/dev/yqBl/Ivol1” has been successful ly removed.

Volune Group configuration for ,devs/vg@l has been saved in setcslvmconfsygll. c
f

# lvrenove sdevsyqldlsrobin

The logical vyolume *sdevy/yq@l/robin® is not empty;

do you really want to delete the logical volume (ysn) : ¥
Logical volume "sdevsvq8l/robin® has been successfully removed.

Yolume Group configuration for +devsvg@l has been saved in setcslvmconfsygll. c
f

# vqreduce sdevsvqll sdevsdsksc@tBde
Yolune qroup "rdevsvqB1” has been successfully reduced.

Yolune Group configuration for ,devs/vg@l has been saved in setcslvmconf/ygll. c
f

# vqrenove sdevsygil
Yolune group “"sdev/vgB1” has been successfully removed.



wmm
.

' i Create Striped Logical Velume
«,

# vqcreate sdevsvgll sdevsdsk/cB8t8da

Increased the nunber of physical extents per physical volume to 1823,

Yolume qroup *-devsvwq81” has been successfully created.

Yolume Group confiquration for sdevsvq81 has been saved in setcslvynconfrygll. c
F

# vgextend sdevsvqgll sdevsdsk/cBt2da

Uulune qroup "sdevsvq81” has been successfully extended.

Yolume Group confiquration for sdevsvq81 has been saved in setcslvynconf/ygll. c
f
# |vcreate -L 588 -1 2 sdevsyqll

arning: rounding up logical volune size to extent boundary at size "584" HMB f
striping.

Logical volume "+sdev/ygllsIvoll® has been successfully created with

character device "sdevsyq8l/srivol 17,

Logical volume “sdevsvgll-s1ivol1® has been successfully extended.

Yolume Group confiquration for sdevsvg8l has been saved in /etcslvmconfsyqll.




||| Default Block Sizeis 8Kb

a

"’””“”WHIIIIIIHH;

¥ Ivdisplay ~devsvygdl-sivoll
--- Logical volumes ---
LY Hame

VG Hame

LY Permission

LY Status

irror copies
Consistency Recovery
Schedule

LY Size (Mbytes)
Current LE

Al located PE

Stripes

Stripe Size (Kbytes)
Bad block

Al location

sdevesyqBl- Ivoll
sdevsyngil
read-surite
availablessyncd
B

MWL

striped «——
58y

126

126

? <
E<
on
strict




P
«
N StipingiorJES File System

af

# lvcreate -L 100 -1 2 -T 64 vgli

Harning: rounding up logical volume size to extent boundary at size "104" HB for
striping.

Logical volume "/dev/vg0il/lvol3™ has been successful ly created with

character device "/dev/vgDi/rivol3”.

Logical volume "/dev/vg01/Ilvol3" has been successful ly extended.

Volume Group configuration for /dev/vq0l has been saved in fetc/lvmconf/vg01l.con




Ivdisplay -v +sdevsvgllsivol 1
--- Distribution of logical volume ---

PY Hame LE on PY PE on PV
so0evsdsk-cBt8da 63 63
s0evsdsk-cBt2da 63 63

--- Logical extents ---

LE L | Status 1
H888 dev-dsk-cBtB8da current
HB81 ~dev-/dsk-cHt?dg current
HHB? ~dev-dsk-cHt8di current
HH83 ~dev/dsk-cHt2dg current
HB8Y -dev-dsk-cHt8di current
{removed:

H122 ~dev-dsk-cHt8di current
H123 ~dev-dsk-cBt?2da current
B12Y4 ~dev-dsk-cHt8dg current
H125 dev-/dsk-cBt?2da current
<end >




.\I Disk layout - stripediLV
||| EXTENTS

MII PVRA (DISK 1)

" IR N N N N N N
1020 - free1021 free[1023-freef | | | | | |

| S A N N N N E—
1020 - free1021 free[1023-freef | | | | | |

III BAD BLOCK POOL

M
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||| DISK StHpIng

|||| il Performance

Read & write of large, sequentially acecessed
filles

Best when use similardisks
Best When Use more thanene bus
1 Reliability

Less of ene disk could pessibly: and moest likely
corruptthe entire velume group




DOt Stripe everytning evernwnere

Keep striped\VGs less than or egual te4
physical disks

1 HESI- stripe size = block size

0 JES - stripe size =average extent size

source: HP-UX Tuning & Perfermance by
sSauersie\Weygant

ISBN: 0-15-102716-6
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o Hle Systems

|||| u Anewly created logical velumeis
considered raw

I You caniuse It as raw er place afile system
eniIt
1 Commoenifile systems:
HES, JES




| <

. Whatis a File systemp

||| 1 A file system structure contains:

A collection ofifiles erganized under a
hierarchical ordirectory structure

0 Auxtliany file systems are those that you
canmount/umount (/opt, net/etc)

1 Where youlattachithe file system to the HP-
UX flle system tree s called the moeunt



JFS

Jourmaling file system that Uses an Intent 1og
Cannot be used as root file system on 10,01 or 10,10
/standimust be HES on 10,20+

Uses small blocks & extents rather than/large blocks &
firagments (HES). Extent = adjacent disk blocks treateaias
a unit. Varyin size. Norelation te/LVIVl extent

New technoelogy added to JES, not HES
Works withniNES

Veritas (vxfs)

~300k additionalimemonry.
PDynamicallyallocates inedes




Parts ofiJES File System

1 Superbleck - keeps track of the file system.
Pointers toimaps offree spaces. Multiple (static)
coples ofithe superblock - since so Iimportant

0 lnedes

ol Majps

1 Directories
0l Data Blocks

1 Where these areas are depends enversion of JES
(structural and unnamed filesets)




w efault 1024 Extent; Contiguous

byte data blocks area of data blocks

w Allocation Unit: ~ Example: 3
M Group-of
consecutive blocks

Static Superblock (file system type, times, labgl, size, layout, resourges count)
Allocation Unit/Header
Summary of/Free Resources (Pending inode extent operay{ons, # of fr)ée inodes, # of fre\e extents in allocation unit)

’ / Map of Free Inodes (Frge vs. alloated) |

Map of Extended Inode Operations (long pending operations - keep out of intent log)

Inode Table (For each file: size, link counf, UID & GID/ access rights, pointers to data)
{ Data ¥ |Data Data Data Data / Data /| Data Data Data Data

Header information now controlled in the
W structural fileset (JFS version 3 and 4)




\
L
W
1

W'Simplified view

Extents Block # and count
Block # and count

Eifed o EHed o

10015
120018

File1
File2

Data

Extents Block # and count
Block # and count

100119

12001

Data _ _
Data
ifFile2:

File1

Increase File1

Extents Block # and count
Block # and count




JES muUch more sophisticatea

Extents Block # and count 10045 ' JFS: Extents
Block # and count 12018 ' vary in size!
160/59




super-block at 00000008. 0000
magic a>01fcfa wversion 4
ctime 947969103 476150 (Sat Jan 15 13:45:03 2000 HOT)
log_version 9 logstart 0 logend 0
bsize 1024 size 204800 dsize Z04800 ninode 0 nau 0
defiextsize 0 oilbsize 0 immedlen 96 ndaddr 10
gufirst 0 emap 0 imap 0 iextop 0 istart 0O
bstart 0 femap 0 fimap 0 fiextop 0 fistart 0 fbstart 0
nindir 2048 avulen 32768 auvimlen 0 auvemlen 8
auilen 0 aupad 0 aublocks 32/68 maxtier 15
inopb 4 inopauv 0 ndiripau 0 iaddrlen 8 bshift 10
inoshift 2 bmask fffffc00 boffmask 3ff checksum dd9169d6
free 19253453 ifree 48
efree 5 2032320111101 112000000000000D0O00D0
flags 0 mod O clean 3cC
time 948513586 0 (Fri Jan 21 20:59:46 2000 HMOT)
oltext[0] 1285, oltext[1] 1286 oltsize 1
lavimlen 1 jausize 4 dinosize 256

checksumZ b14

checksum3 0

= Blocksize = 1024, Allocaticnunit size =32VIB
= Total amount free =192545
O Free extents




i\| Object Location Table
||| (Diskbased data Structures)

> 1285b; p oltext
OLT at 0x:00000505.0000
OLT head entry:
olt_magic O0xa504fct> olt_size 56 olt_totfree 872
olt_time 947969103 476150 (Sat Jan 159 13:45:03 2000 HOT)
olt_checksum 0:x38883b5b
olt_esize 1 olt_extents[1285 1286]
olt_nsize 0 olt_next[0 0]
fshead entry:
olt_type 2 olt_size 16 olt_fsino[3 351
initial iext entry:
olt_type 4 olt_size 16 olt_iext[1136 1144]
cut entry:
olt_type 3 olt_size 16 olt_cutino 6
device entry:
olt_type 5 olt_size 16 olti_devinol[8 40]
super-block entry:
olt_type 6 olt_size 32 olt_sbino 33
olt_logino[@ 41] olt_oltino[7 39]
free entry:
olt_type 1 olt_fsize 872




> i

af

# pud
f jfs33
# mkdir zzz12 <
# uptime

9:10pm uwp 4 days. 15:10, 2Z vusers, I|load average: 0.21, 0.19, 0.23
# fsdb -F vxfs fdev/uqol/r jfs33 > myfile. log
fmtlog

q

00006180: id 136 func 1 ser 2 Iser 3 len 292

Inode Hodification fset 999 jlist 0 dev/bno 01123 ino 12 osize 292
Mew Inode Contents:

type IFDIR mode 40700 nlink 2 wvid 0 gid 3 size 96

atime 948514205 340001 (Fri Jan 21 21:10:05% 2000 HDT)

mtime 948514205 340001 (Fri Jan 21 21:10:05 2000 HDT)

ctime 948514205 340001 (Fri Jan 21 21:10:05 2000 HDT)

aflags 0 orgtype 2 eopflags 0 eopdata 0

fixextsizelfsindex 0 rdevireserve/dotdot/matchino 2

blocks 0 gen 0 wversion 01 iattrino O

0o0062Zed: id 156 func 2 ser 3 Iser 3 len 55
directory fset 999 ilist 0 inode 2 bno 10 blen 1024 boff 204
previous d_ino 11 d_reclen 840 d_namlen 10 d_hashnext 0000
added d_ino 12 d_reclen 820 d_namlen 5 d_hashnext 0038

z z z 1 2

Circular File
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||| JFES

|||| il JFS extents and/LVM extents - N©
RELATHONSHIP

Learn more about JFS:
HP'Inside HP-UX class (deep)

Veritas File System/Administrator's Guide
— docs.hp.com/npux/es#papers
— /ey Good




> i

af

[T} -vxis daemon

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
# uname -¥
B.10.20

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

e e e e e e e e e e e e e e e e e e Y

ps —ef | grep wx
root 28 0
root 95387 9572

uname -r

.11.00

0
1

R R R R B B R B R R R

Hov 15 7
16:16:12 pts/t0

e e e e e e e e e e e e e e e e e e

vy_inactive_thread
v_ inactive_thread
vy_inactive_thread
vH_inactive_thread
vx_ inactive_thread
vx_inactive_thread
vy_inactive_thread
vx_ inactive_thread
vx_inactive_thread
vH_inactive_thread
vx_ inactive_thread
v_ inactive_thread
vH_inactive_thread
vy_inactive_thread
v_ inactive_thread
vy_inactive_thread
vH_inactive_thread
vx_ inactive_thread
vx_inactive_thread

2:00 vwxfsd
0:00 grep vx




Creatingianewfilesystem

# |11 ~dev-svqgil
total @
CIW - Mu - M - 1 root SYS 64 BxH188688 Apr 21 82: 11 qgroup
brw-r----- 1 root SYS 64 Bx018881 Apr 22 16:42 Ivoll
brw-r----- 1 root SYS 64 BxA18882 Apr 22 16:48 Ivol?2
cru-r----- 1 root SY5 64 Bxa18881 Apr 22 16:42 rivoll
cru-r----- 1 root SYS 64 Bx010882 Apr 22 16:48 rivol?2
# newfs sdevsygdlsrlivoll

version 3 layout

516826 sectors, 5168926 blocks of size 1824, log size 1824 blocks

unlimited inodes, 516896 data blocks, 514888 free data blocks

16 allocation units of 32768 blocks, 32768 data blocks

last allocation wunit has 24576 data blocks

first allocation unit starts at block @

overhead per allocation unit is 8 blocks

= newis -F vxiIs
= newis -F his
= /etc/default/fs




”V””“”WIIIHH;

fdev/ug00/Ivol3
fdev/ugoo/Ivoll
fdev/ug00/Ivold
fdev/ug0D/Ivols
fdev/ug00/Ivolb
fdev/ug00sfIvol?
fdev/ug00/IvolB
fdeu!ugﬂi!luuli

{ wifs delaylog 0 1

fstand hfs defaultis 0 1

ftmp vxfs delaylog 0 2

fhome vxfs delaylog 0 2

fopt vufs delaylog 0 2

fusr vufs delaylog 0 2 B
fvar vxfs delaylog 0 2 i
fchickadee vxfs delaylog 0 3




«
Ny mount-p
o

<

|II il Reads current mounts (/etc/mnttab)

‘ = /s drfferent since at boot does not read fstab;
|II uses default oflog

a
1

5 -0 remountwill remount

q
{‘ fdev/vqgdd/Ivold / log
fdeviugid/ivoll /Fstand defaul ts
“ fdeviugoo/ivolsd Ffvar delaylog,.nodatainlog
fdev/vqgdd/Ivol? fusr delaylog.nodatainlog
'4' fdeviugid/ivold Ftmp de laylog,.nodatainlog
fdeviugoo/ivole JFopt delaylog.nodatainlog
fdev/vgdd/Ivols  fhome delaylog.nodatainlog
fdeviugolfivoll  Fchickadee delaylog,.nodatainlog
fdev/dsk/cdrom focdrom ro

e I e e [ e I e R e Y e e e |
e e e [ e e e e e




|II 0 Data integrity & performance

0 Chapter s - Performance & liuning - VXES System
Administrater's Guide

fdev/vgo0/ilvold Ftmp vxfs tmplog 0 2
fdev/ugq00/Ivols fusr vxfs delaylog 0 2




||| Converting to.Jrs

af 5

\II 1| See HPRC Documents:
UNX1080189

Converting root HES te root JES
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||II 0l Access Control Lists
\||| o 4 Uiz Lot

1 File System Shrnk Enhancement

<
Ny vunefs command




<
* o feess Conol L

||II = Additional access contrel mechanism
‘lll i Access permissionatafinerlevel;

<

USser

||| Grour

Or combInation of

.| 0 RWXwithia particular User/Group
« combination

\||| i (mouse.%,r-x) (%=any.)

\mm 1 See Appendix A fordeta




Tuning/Performance winappropriate tuning,

JES outperforms HES In all categories™

VxFs provides the following performance enhancements:

*
*
*
*
*
L
L
L
*

extent based allocation

From VXFS
System

1 N il Administrator’s
direct I/0 and discovered direct [/O Guide

enhanced mount options

data synchronous 1/0

caching advisories
enhanced directory features
explicit file alignment, extent size, and preallocation controls

tuneable [/0 parameters

tuneable indirect data extent size
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||| JES Tunable Parameters

|||| . None inHP-UX 10

H IR HP-UX 11

VX_Nnesize

— Nommally'denitneed to change
VXIS ra_per_disk

— Normmally'denitneed to change
VXIS max_lia Koeytes

— Increase 1ifmany large sequentialll/Os from 1024 1o
65536

W\!M\MW|||||||"""_ r




'|||| 5 Move Vs around
i Replace PV

0 Move PV
Ny | Disaster Recovery




mmm
.

g CreatelVon SPeciic disk
«f

# Ivcreate sdevrsyqdl
Logical wolume "/dewsvqBlslvol2” has been successful ly created with
character device "/dey/vgBl/srivol2”.

Yolume Group configuration for +dev/yqB1 has been saved in setcslymconfsyqBl.
f

h

Logical yolume *-devsyqB@ls1lvol2® has been successful ly extended.

<

# Ivextend -L 180 /dev/vqBl/Ivol2 /deysdsksc@t9de
‘ Yolume Group confiquration for -devsvq@1 has been saved in setcslvnconf/ygll. c
(

|




N

a4 Instead of:using next defaultavaiianie space,
.|| used next available on specific disk

af

-

a

I "< I/ I S N R B
1020 - free)1021 free1023-free) | /4 | | | |

41‘

BADBLOCKPOOL |
.|| " PVRA (DISK2) o090

ol

|
) ) —

1020 - free)1021 free1023-free) | | | | | ]




Controling LV disklayout

strings ~etces lymtab
voeqanR
ev-dsk-cHtLhdi
ev-dsk-cOt 18da
evsynAl
evsdsk-cAt8da
evsdsk-cAt?dia
FROH TO
ol2 sdev-ds k Ht?dﬂ ~devysds k catiédn
.EH-S f I ogical volume ”Hd vyl l-slvol2”
haa been 5 ﬁﬁﬁﬁﬁ fully nuued
vgd1l has be saved in setceoly nfrygdl. c

= Move Ivtoispecific disk
il pVMove

o Allews\you to moeve logical velume fiem ene
physicalldisk toranether in the SAME velume




.‘|

||| Before PV move

MII_ PVRA (DISK 1) c0t8d0

" __- I R
1020 - free]1021 -free | 1023 - Xee) _—_

T Y | | | | | |

| I
‘I 1020 - free|1021 free(1023-Freef | | | | | |

II BAD BLOCK POOL

"M




‘M

:

PVRA (DISK 1) c0t8d0

N, :

1020 - free[1021 free 1023 -freef ] | | |

BAD BLOCK POOL

PVRA (DISK 2) c0t9d0

e

w 63-free |64-free |
1020 - free)1021 -free [1023 - free] | ]

BAD BLOCK POOL




Replace EFailed Disk

Putinnew disk
RUN Vgclgrestore command

Il ~etcs lvmconf

root SYs 1]
root root L2224
root root L2224
root SYS5 2726%6
root SYs 29696

¥ yqcfgrestore -n sdevsvygdl sdevsrdsk-scBt?di
Uulunﬂ Group confiquration has been restored

dun
Apr .

Apr f
Apr 2:
Apr 2:

1226
16:81
16:81
16: 43
16: 48

Restore data from hackup (1 not mirkrering)

Ivm_lock
vqBa. conf
vqdad. conf.old
vl 1. conf
vgAdl. conf.old

to sdev-srdsk-cBt2di




«
* st Lo

||II I Changing thehardware location ofidisk
‘lll = Addldisks back afterinstall

1 Be suretouse mapfiles ifnenstandardLy

<
g remes




HPRC “must have” document

I Get HPRC decument # UNX1001086

“Procedure fior replacing am LVMdisk i HP-UX'10.x
and 11.x* 17 pages

1 Replacing anen:heet diskwitheut LVIM=Mil
1 Replacing anen:hoeoet diskwith LVIM=MI

0 Replacing ahoeoet diskwitheut LVIVI=MIK

0 Replacing ahoeoet diskwith LVIVEMIK

1 Preparing for the Recovery of LVMISystem
Includesiseript for LVMiconfiguration recording




# yochange -a n <devsyqdl
Yolume qroup "/dey/vq@1” has been successful ly changed.
# voexport sdevsvqil
# strings sefc/ lvntab
W deyvsyqBo
/deysdskscOthda
/deysdskscBt 10d0
# nkdir sdev/vqdl
# nknod +dev/ygll/group ¢ 6l BxB 10660
# vginport sdevsvgBl sdevsdsksc1tBdd sdevsdsksc1t9d8 (new disk path)
# rning: A backup of this volune group may not exist on this machine,

Please renenber to take a backup using the vgcfgbackup conmand after activati
the volume group.

# vochange -a y sdevsygBl

Activated volume group

Yolume qroup "/dev/vq@1” has been successful ly changed.

# vocfobackup +devsvqdl




0)0
/e
|||

isk 0]0)
tdis AVG
00 eo
ka ob
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S e
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ka
a
‘ by Th :
o
\II

/opt
/var




Ny Rootdisk - Separate Vs

af 5
W | INSTEADof SIUBE

< Jvar /var/mail

/Var/spool
/Var/tmp

What happens when /var becomes full?

Increase system availability

Protect against mail bombs




||| Lead LIF Tieels fromiDiagnoestic CD

'Nlll 0 moeunt-r/dev/dsk/cdrom/cdrom
al

File View Options Actions
Press CTRL-K for keyboard help.
Source: citgB00:/cdrom/DIAGHOSTICS/B.11.00
Target: ctgB00:/
Only software contained in the parent bundle is shown.

Contrib-Tools A1, Contributed Tools
LIF-LOAD 1. HP LIF LOAD Tools
Predictive .11.00. HP Predictive Support
Sup-Tool-Hgr A1, Support Tools Hanager fo




«
Ny Mirroring
U

<

N s

o Allows replication of
> |II disk resource

0 System backupwith
.|| Very minimai
Q downtime

W Doesnotprotect
< againsthuman error

|II 5 Mirror per LV not per
1 CISK

i

«
(

u 1-3% sw overhead

o Bestread
perfiermance (Upite
A0}%))

5 Performance

degradation for writes
(dewniby 10%)

0 LVMipseudoe-driver

iror




||\||“|\
.
)

af

Make: bootable PV

# pvcreate -B /dev/rdsk/c0t8d0

Physical volume "/dev/rdsk/c0t8d0” has been successfully created.
# vgextend /dev/vgldD /fdev/dsk/cOtB8dO

Volume group “/dev/vq00” has been successful ly extended.

Volume Group configuration for /fdev/vgd0 has been saved in fetc/lvmco
T

# mkboot Sdev/rdsk/cOt8dO

# IF HAVE DIAG:

mkboot -b fusr/sbin/diag/|iffupdatediaglif -p ISL -p AUTD X\

> -p HPUX -p LABEL fdevw/rdsk/c0t8d0D

# mkboot -a "hpux -I1q" /dev/rdsk/c0t8d0

# mkboot -a "hpux -1q" /fdev/rdsk/c0t5d0

Most important!



.‘|

What disks are beotable \Where Is the reot filesystem

||| L, HPUX, AUTO), LABEL

M. A A L
N wm/

PVRA




<
N EDRA

|||| 1 Primary (sector #128) and secondary
(Sector #136) oot data record the peints

i
\||| -

||| oot swap and dump |
5 Primary’and secondary PVOL list




.\l BadiBlock Relocation Pool
||| en VGO0

||I| i Turned off for:
logicalVelume:  /

logicalVelume:  /stand
Primany/ swap
Any LV used for dump
||| - Turnedion for:
Logical Velumes/var, /usy/, /tmpiand /opt

‘|I| 0 Ensures that LV s contiguous




||‘|
«
g MirroreachiLy

af

# Ivextend -m 1 fdev/vg00/Ilvoll /dev/dsk/c0t8d0

The newly allocated mirrors are now being synchronized. This operation will
take some time. Please wait ....

Logical volume "/dev/vwg00/Ilvol1”™ has been successful ly extended.

Volume Group configuration for /dev/vg00 has been saved in fetc/lvmconf/vg00.con
T

#
# Ivextend -m 1 /fdev/vg00/Ilvol2 /dev/dsk/c0tBd0

The newly allocated mirrors are now being synchronized. This operation will
take some time. Please wait ....




> i

af

LE

oooon
ooo1
oooz
o003
IR
o005
0006
ooov
ooos
ooo9
oo10
oo11
o012
o013
o014
0015
0016

Logical

PU1

sdev/dsk/c0t5do
sdev/dsk/c0t5do
sdev/sdsk/c0t5do
sdev/dsksc0t5do
sdev/dsksc0t5do
sdev/dsk/c0t5do
sdev/dsk/c0t5do
sdev/sdsk/c0t5do
sdev/sdsk/c0t5do
sdev/dsksc0t5dO
sdev/dsksc0t5do
sdev/dsk/c0t5do
sdev/dsk/c0t5do
sdev/sdsk/c0t5do
sdev/dsksc0t5do
sdev/dsksc0t5do
sdev/dsk/c0t5do

extents - —-

Status 1
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current

PU2

sdev/dsk/c0t8d0
sdevsdsk/c0t8d0
sdevsdsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0
sdevsdsk/c0t8d0
sdev/sdsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0
sdevsdsk/c0t8d0
sdevsdsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0
sdev/dsk/c0t8d0

Status 2
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current




||| Diskiayout=mirroring

|||| iR Do

‘l.. < extents not displayed >

N
1020 ffee 1021 ffee 023-freeg | | | | ] |
| | | | | | | |
||| P 052

.l < extents not displayed > | |
1020 - free)1021 ree1023-fred | | [ | | | |




Consistency Recover Policy

MWC (Mirrer Wiite Cache]

Noneed to mirror swap data

Tjurniofi (on swapienly)te/increase perfermance

Create more smallVGs than fewer large VGs (MWEC miSses)
Kept InLTG (Logical Track Group) inVGRA

¥ Ivdisplay ~dev-vqgd8- 1vol?2

-—-—- Logical volumes ---

LY Hame ~dev-svqdd- lvol2

G Hame <~dev-vwqaa

LY Permission read-wurite

LY Status availablerssyncd
irror copies 1

Consistency Recovery MULC

Schedule parallel

LY Size (HMbytes) 204

Current LE LA

Al located PE 184

Stripes ]

Stripe Size (Kbytes) 1]

Bad block on

Al location stricts.cont iguous




Must doin Maimmtenance Mode

Shutdewn-r

Interupt boot Process

Enter Command> boot pri ISl
Interact withi IPL2>"Y

ISI> hpux -1m

Vgehange -ayvgoo

lvehange -Mn-cn/dev/vg0o/ivel2
Ivinboot -s/dev/vg00/Ivol2
Ivinboot -d /dev/vg00/Ivel2

relbeoet (DONOT DOINIT)

Boot fromithealternate disk to test!

B
[
[
B
B
[
[
B
B
[
[




# Ivdisplay ~devsyqid-slvol?
--- Logical volumes ---
LY Hanmne

VG Hame

LY Permission

LY Status

Mirror copies
Consistency Recovery
Schedule

LY Size (HMbytes)
Current LE

Allocated PE

Stripes

Ctripe Size [Kbytes)
Bad block

Al location

sdevsyqdds Ivol?2
sdevsvyqdd
read-surite
available

1
HOMWE <
parallel

288

58

144

0]

0]

on

strict/cont iquous




SWap, dump)

# Ivinboot -v vwgOo

Boot Definitions for Volume Group /fdev/vqOD:

Physical Volumes belonging in Root VYolume Group:
fdev/dsk/c0tod0 (8/4.5.0) —- Boot Disk
fdev/dsk/cDtBd0 (8/4.8.0) —- Boot Disk

Boot: Ivoll on: fdev/dsk/c0tod0

Root: Ivol3 on: fdev/dsk/c0tod0

Swap: Ivol2 on: fdev/dsk/c0tod0

Dump: Ivol2 on: fdev/dsk/c0tad0, O




q
| ot

||I| 1 51% + = quorum
‘lll i Only‘activate VGiifiguerum

= NoQuorum
.|| ISL> hpux -1o/stand/vmunix

0 No Quoerum & Single User Moede
ISL> pux -Islg|/stand/vmunix




I.\l Hot Spare fer mirror (HP=UX
||| 10,5%)

Nll. il Extra disk in the VG used as standby
|“|H||\ 0 Every LVinithe VG must bemirrored
lII 0 Eveny mirror must use strict allocation

5 Bt S fur JOUU Ciurl Lisye o0t s
.ll Can set up; but wenit use spare

# vgextend -z y vgdl Sdev/dsk/c0t2dD
|| Volume group "vwgO1” has been successful ly extended.
Volume Group configuration for fdev/wg0l has been saved
T
# vgdisplay fdev/vq0l | grep Spare

Total Spare PVUs 1 -
Total 3pare PVs in use 0 MIFFOF/UX




PU Hame fdev/dsk/c0tz2dD
PV Status available/standby spare

Total PE 2000

lII Free PE 2000

“ 0 PEel>5minutes or l/0ernrer encountered

.|| 0 Statuswill change teravailable/active spare

. 0 Status of failed PV unavailable/data sparead
|| 1 Check status usingvgdisplay -V

lII i Takes more tham S minutes
| [!ﬂilililiil




L
| o Peplacing Fellad i

lII 5 c0t2d0 (spare) cOt3d0)(failed)
|II il vgcfgrestone -nvg0L /dev/rdsk/c0t3d0

0 Vgehange -a.y Vool

.|| r pvchange -zy /dev/dsk/c0t3d0

{ . 1 pvmove /dev/dsk/c0t2d0 /dev/dsk/c0t3d0
|

iror

<




<
* ) e fot s ot

'lll 0 Can/have multiplespares
lII 1 I'spare disk replaces one faileaPV.

(9GB spare disk can't replace 2 failed 4 GB PVs)
.|| i Spares are not included in “free”
0l Spares cannoet be shared across VES
.|| 1 Spare should be as bigjas largest PV

|I| = Nen-clustered VGs @




||| MINrerng & Strping

Nll. il Not supported on standard LVM

1 Extenthased striping Is suppoerted
aka pseudo-striped

# Ivcreate
Usage: lvcreate
[-A Autobackup]
[-d Schedulel
[-i Stripes -I Stripesizel
{-1 LogicalExtentsNumber |
-L LogicalVolumeSize}
[-m HirrorCopies]
[-n LogicalVolumedame ]
[-p Permission]
[-r Relocatel
[-5 Strict]
[-C Contiguous]
[-D Distributed]
[-H HirrorHriteCache]
[-c HirrorConsistencyl
Vo lumeGroupName




UG /dev/vgii
PUG PUD
Fdevw/dsk/c0t8d0D
Fdevw/dsk/c0t9dD
PUG PU1
fdevw/dsk/c1t2d0D
fdevw/dsk/c1t3d0D

o Physical Velume Group
||| | PvGstrict
0 #lvereate-L 120-Dy/-s/g -mil vgO1




«
"Ny Logical Volume Timeout
o

<

|II 0 1/0iteia non-responsive disk will only be retried
« fior the specificamount ortime

|II o /0 hung”state won't last lenger than timeout

# Ivchange -t 120 /dev/vgD1/Ilvols

gical lume "/devifwgDi{IvolS™ has been successful ly changed
Volume Group configuration for fdev/vg01l has been saved in fetc
f

# lvdisplay fdew/ug0l/lvolS
-—- Logical volumes --—-

fil located PE

itripes

Stripe 3ize (Kbytes)
Bad block

Al location

I0 Timeout (Seconds)




¥ Onlinefs Increase and reduce
N | Defragmentation fsadm]

o Patches

| I||




Table 1. WaFS Flle Systarn Feature Comparison

Fealure

JFS 3.3

OnLineJFS 3.3

axtanl-based allocarion

extent attributes

fast Ale system recovery

access cantrol s (ACL) suppon

enhanced &ppl'u:.alitui inter face

enhanced mount oplions

impaoved synchronous wriile perlormance

surprpart for Brge fles (up o one eralyie)

saprport foe bege file systems (up 1o one eralye)

enhaneed 10 miurnﬂnue

saprport fon BSD-style quatas

unlimdted nurdwer of inodes

file system uing frxtunefs{IM)]

anline adrvinistration *

ability to reserve space for a file and set fixed exent
sizes and allocation flags *

aatline smapshol Ale system lor backup *

data Eynuiuf}uuu [0 * O rac l e

HEEYY

VaFS Svatenr Adiinisirator s Giride




.‘|

||| Snapshotbackup (Online JES)

fdevivg00/lvol4 20480 1119 18155 6% /hone

H

Fhome/fchris

# 11

Total 18

-ru—r—nr—— 1 chris uUsers 8144 Jan q 14:13 .cshrc
-ru-r——r—— 1 chris users 97 Jan 4q 14:13 .exrc
-ru—r—nr—— 1 chris uUsers 341 Jan 4 14:12 .login
—ru—r——r—— 1 chris users 4496 Jan 4 14:13 .profile
-ru—r—nr—— 1 chris uUsers 512 Jan q 14:12 apple
-ru-r——r—— 1 chris users 659 Jan 4q 14:14 banana
-ru-r—r—— 1 chris users 212 Jan 4 14:1Z2 hostis
—ru-r—r—— 1 chris users 02 Jan 4 14:14 orange
—rm rF——r—— 1 chris users 805 Jan 4 14:14 pear

OnLine JFS

<

”V””“”WIIIHH;



.‘| Create separate LV

N VeUntUSIng snapof option

m.

lvcreate -L 20 -n homesnap fdeufugﬂﬂ

Logical volume "/dev/vgD0/homesnap™ has been successfully created with

charac ter dEUIEE
Logical volume

fdeu!ugﬂﬂfrhumesnﬂp
" fdev/uvg00/homesnap™ has been successful ly extended.

I Group configuration for /dev/vwgD0 has been saved in fetc/Ilvmconf/vg0D.con

# mkdir fhomesnap

# pount -F vxfs -0 snapof=/dev/ugdid/Iivold fdev/vqdi0/homesnap fhomesnap

# bdf

Filesystem
fdev/vgo/ Ivol3
fdevivgdo/ Ivoli
fdev/vg0o/ Ivol?
fdev/ug0o/ Ivol9
fdev/ug00/IvolB
fdevw/uwgoD/ Ivolb
fdev/uqlo/ Ivols
fdeviugdl fivoli
fdev/uqdo/ivold
fdev/uqdo/ ivoli1D
fdev/vqd0/homesnap

kbytes
86016
47829
163840
20480
20480
491520
an112
2093056
20480
81920
20480

used
16076
16696
a044
1388
1111
227225
1140
130627
1119
1139
1119

avail
65528
26350
145007
17953
18165
2497738
83404
1839830
18155
o733
18150

“used
20
394

6
s
6
48~
1~
T
6
1~
6

MHounted on
7

fstand
Fvar
fvar/spool
Avar/mail
fusr

ftmp

fopt

Fhome

jartime OnLine JFS




i\| Snapshot file systemwillinot
||| change (read only'Es)

# diff shomesnap/chris shomesfchris

# rm Shomefchr is/pear

# diff shomesnap/chris shomefchris

Only in fhomesnap/chris: pear

# cp fhomesnap/chrisfpear /homefchr is/pear

# cp /stand/vmunix Fhomefchris/kern
#

# bdf | grep home

fdev/ugdosivold 204980 0449 10339 48 /fhome
fdev/ugiD/homesnap 20480 1119 18150 6+ fhomesnap

| Goine 73




| <

WHHW“ [l

L\ cnapshotrile system

lII 0 Must have OnLine JES
||| | FSmustbe JFS

1 fpackup will net woerk (does net suppolit
.|| readionly ES). Mest otherhackup
utilites/seftware willwork

||| 5 vxdump (replaces dumpi- HES enly)

1 Only previous version of bleckIs copied to
H|N|\|| || snapshotwhen block is modified, LV only
feguiresenoughfor changedblecks, (10-20%)




mmm
.

[ Peliragmentation|- Directories

af

# fsadm -F vxfs -D -d fusr

Directory Fragmentation Report
Dirs Total Blocks to
Searched Blocks Reduce
total 806 2496 0D

Directory Fragmentation Report
Dirs Total Inmeds Dirs to Blocks to
Searched  Blocks to Add Reduce  Reduce
total 806 243 0 4 89




wmm
.

[ Defragmentation - EXtents

af

Extent Fragmentation Report
Total Average Average Total
Files File Blks # Extents Free Blks
1230 104 i 1062479
blocks used for indirects: 0
4 Free blocks in extents smaller than 64 blks:
# Free blocks in extents smaller than 8 blks
/. blks allocated to extents 64 blks or larger
Free Extents By 3ize
|: 3 2
16: 11 32
256 0 a12:
4096: 0 819Z2:




| <

L\ Detragmentation

||| il Directory

H|“||\|| Reorderedtoplace subdirectories Ist, thenall
lII etherentries Inidecreasing erder by time of
last access, Compacted to remove firee space

|||  Extents

Agedifiles are moveditothe end of the
. allocation units. Eiles are reorganized to have
theleast amount ofipessible extents.

|II 0 fsadm -Fvxis-ai-Di-e-E /home w
on

"”“”WHIIIIIIIIHH;




ev/ugdo/Ivols
fd f gﬂﬂflquE“ has been success ful ly extended.
nfiguration for /dev/vg0Dd has been saved in fetc/lvmconf/vgD0.con

—_ -
l:—-*C
El.'.l

t ndfs /dev/vgd0/rivolB
f xtendfs: fdev/vgdl/rivol8 is mounted, cannot extend.
s

d -F vwufs -b 45056 fva f
adm: /dev/vgd0/rivol8 is cu tlg 20480 sectors - size wi

#
Lo
Vo
f
#
#
#
s

0 # of MBx 1024 =hblocks (44 x 1024 =45056)

.l 0 Witheut OnLine JES, must umount the file system
l hefore usmg extendfs




S Reducelogicallolue

o Defrag before reducing

NN"“ II 0 JES 3.3+, attempts to move extents off the area you
Want to shrink

# fsadn -F wxfs -d -e fusr
“ # fsadm -F vifs -b 512000 /usr
fsadm: /dev/vg00/rlvole is currently 614400 sectors - size will be reduced
# lvreduce -L 500 /dev/vg00/Ivol6
Hhen a logical volume is reduced useful data might get lost;
do you really want the command to proceed (y/n) : y
Logical volume "/dev/vgD0/Ilvol6” has been successful ly reduced.
Volume Group configuration for /dev/vgl0 has been saved in fetc/lvmconf/vgO0.con




<
* PN

||| il Aute”magically” switches between RAID
“|“||\|| levels 0/1 (mirrering & striping) andiRAID
lII level 5 (data protection by parity)

. 1 Mest activelywritten datais stored in RAID
| o (Never lessithan 10%)

.|| 1 No control or data placement (APT)

AUtORAID




Harduare  Humber

Path

of Paths LUse

Uo lume Total
Group Hbytes
v 08 20000
vg09 20000

0 of 30 select

Description

- HP AutoRAID Disk Array |

HP AutoRAID LUN
HP AutoRAID LUN

AUtORAID




| <

_\ “oistogicalbrive

|||| - UptoBILUNS

1 HP-UX'leeks at aLlUNiasia physical
Individual disk

1 LUNs/do NOT correspond to individualidisks
In the AutoRAID

||| 5 LUN = Physical Volume in LVM
0 Physical Velume(s) = \Volume Group




AUtORAID




Pisk'space allecations

View Array Status Information (vulcan)

Array Information:

Fan 2 ] [ Fan 3 ] State: Ready
B6 [ SCST 1] Active Spare: Enab led
BS [ Cntrl X ] Auto-Inc lude: Enabled
B4 [ Cntrl ¥ ] Auto-Rebuild: Enabled
B3 Rebuild Priority: High

B2 Resiliency Level: Error
B1 ]

Pouer 2 ] [ Pouer 3 ]

Fan 1 |

AbG

AD

A4

A3

A

al ]
Pouer 1 ]

P —

[
[
[
[
[
[
[
[

Physical Capacity:

Details for: Logical Drives: 40000 Hb
Status: Unal located: 38454 HMb
Capacity: Active Spare: 8683 HMb
Serial Number: Data Redundancy: 17061 Hb
Firmuare Rev: Excluded/Failed: 0 HMb
Total: 104198 Hb

AUtORAID




.\I AddIVG to AutoRAID
||| Need disk (PV) 1o create VG

D-tluns ctluns
Add ->
Diagnose Hissing Disk...

.ll Disk Devices Uiey More Information
Disk Array Maintenanc| Modify Array Configuration...

Harduare Mumber Hind LUN...

Path  of Paths s Grop | Include Disk...
“ Exclude Disk...

AUtORAID




.‘|

||| Created 4.6 GB/LUN

MII______________ Hind a LUNM Lwvulcanl

LUNM rmumber: 2

LUM Size (HMb): 2800

Disk Devices 0 of 31 select

Harduare Vo lune Total
Path Group Hbytes Description

g6.0 —= --  HP AutoRAID Disk aArray
vgos 20000 HP AutoRAID LUN
vgo9 20000 HP aAautoP”

_ B0t aut A{0RAID




Logical arives Increased oy
4.86GB, Unallocated decreased

Array Information:

[Fan 2 1 [ Fan 3 1] State: Ready

[ B6 1] [ 5C51 1] Active Spare: Enabled
[ BS ] [ Cntrl ¥ 1 Auto-Include: Enabled
[ B4 ] [ Cntrl ¥ ] Auto-Rebuild: Enabled
[ B3 ] Rebuild Priority: High

[ B2 ] Resiliency Level: Error

[ BT ]

[ Pouer 2 1 [ Pouer 3 1]

P

Pouer 1 ]

Physical Capacity:

Details for: Logical Drives: 44800 Hb
Status: Unal located: 33654 Hb
Capacity: Active Spare: 8683 Hb
Serial Number : Data Redundancy: 17061 Hb
Firmuare Hev: Excluded/Failed: 0 Hb
Total: 104198 Hb

AUtORAID




.‘|

||| Create VG and LVOL

ing the Logical VYolume Manager. ..
Mot Using the Logical Volume Manager..
Explain Logical VYolume Manager. ..

View Hore Information... 1 of 31 selectd
Mark Disk aAs Used. ..

Harduare Humber Disk Array HMaintenance ->
Path of Paths

Description

16.0 —-— —-— -— HP AutoRAID Disk Array
16.0.0 LVH vgoB 20000 HP AutoRAID LUN

16.0.1 LVH oo 20000 HPF AautoRAID LUN
16.0.2 Unused == A800 HP AautoRaID LUN

Conplete the required steps. Then, press [ OK ] to perform the task.

[ Create or Extend a Volume Group... ] Using volume group: wvglO
@idd Heu Logical Volumes. .. 1 Configured.

[ Increase Size of Existing Logical Volumes... 1 HN/4 for neu volume groups

[ Cancel ] AUtORAI D




Since your system contains one or more volume groups, you can add
the selected disk to an existing volume group or create a neu one.

Selected Disk: HP AautoRaID LUN
[ Use Harduare Path... ] 16.0.2

[ Volune Group Hame... 1 wg99
[ 1 Use Physical UVolume Groups

[ Hodify Default Options... ]

[ cancel 1

Neu Logical Volumes to be Created on Volume Group: vgo9
LY LV Size HNum. of Total Suap
Hame Usage (HMbytes) Hirrors Size Priority Hount Dir

lvo |99 UxFS 100 0 100 -- ftest99

LV Hame: N Usage: [ File System ->1]
LV Size (Mbytes): Hount Directory:
Approx. Free HMbytes: 4696 Defaults: HFS, AH, Mount Hou/Boot

[ Hodify LV Defaults... ] [ Hodify F5 Defaults... ]
[ Add ] [ Hodify 1

]
AUtORAID

[ Cancel ]




This disk device has the ability to be configured uith a physical
volume alternate link, which will allou the Logical Volume Manager to
automatically suitch to an alternate connection should the primary
connection fail.

Would you like 5AW to configure an alternate connection for this disk

device?

AUtORAID




U I

a

mm;,

-—- Logical volumes --—-

LV Naine fdev/vg99/1vo 199
LV Status available/syncd
LV Size (Hbytes) 100

Current LE 29

Al located PE 29

Used PV 1

-—- Physical volumes —--

PU HName Jdev /dsk fcotod2

PY Hame fdev/dsk/c5t1d2 aAlternate Link
PY Status avallable

Total PE 1199

Free PE 1174

AUtORAID



|\| Everything Is the same - device
N filejustpointsto the LU

MI ——— Distribution of logical volume ——-—
PU Hame LE on PU PE on PU
FJdev /dsk /cotod2 =0 =0

III ——— Logical extents ———
41‘

LE P Status 1

o000 Adew/dsk/Scotodz current

o001 Adew/dsk/cotod2 current

0002 sdew/dsk/cStod2 current
“ 0003 Sdew/dsk/Scotod2 current
0004 Sdew/dsk/Scotod2 current

<remowved>

o021 Sdew/dsk/Scotod2 current

o022 Sdew Adsk/cStod2 current

o023 Sdew/dsk/Secotod2 current

o024 Sdew/dsk/Scotod2 current

AUtORAID




mmm
.

g Primary/Alternate

af

strings /etc/lvmtab

fdev fug0i

fdev/dsk/c3t1do
/dev/dsk/c2t1do
/dev /dsk /c2t5d0
fdev/vqoo

/dev /dsk /c4t6do
fdevfugDB

Fdev/fdsk /feS5todo
fdev/dsk/feSti1do
Fdev/fdsk fcotod3
/dev/dsk/c5ti1d3
fdev /vgDdo

/dev /dsk/cStod1
/dev/dsk/cotid1
/dev/vqoo

/dev /dsk /c5tod2
fdev/dsk/feS5t1d2

(AutoRAID)

(AutoBRAID)

(AutoRAID]

AUtORAID




Primany s alwaysithe first listedin
/etc/ivmtah
Alternate s ONLY used for farover

/dev/ivg02

/dev/dsk/c6t0d0 g

/dev/dskicTildo WHM@W

/dev/vg03

/dev/dskic6t0al

/dev/dskic7tldl

/devivg04

/dev/dskic6i0d2

/dev/dskic7ild2

vgdisplay -v

--- Physical volumes --- AutoRAID
PV Name /dev/dskic6t0d0
P\ Name /dev/dskic7i1d0 Alternate Link

[]
[]
[]
[
[
[]
[]
[
[
[
[]
[]
[




| <

1

a

||| Use both contrellers - lemporary.

||| | pvchange-s

) o
lII 0 /dev/vg02
0 /dev/dski/c6t0d0
||| - OeVIASKIETHO
pvehange -s /dev/dskic7t1d0

| 0 Primary for vo02 1S now.c/.
1 Alternate Isinow'c6

AUtORAID




a
| ||| Use both contrellers - Permanent

||| u vgreduce

ummu ~= Al
lII 0 /dev/vg02
1 /dev/dsk/c6t0dO

||| | [dev/dskieTi1do
vgreduce /dev/vg02 /dev/dsk/c6t0d0

0 ¢/ becomes Pramany (and enly)
vgextend /dev/ve02 /dev/dskic6t0ad0

I cb becomes Alternate
i Changes /etc/lvmtab AutoRAID




«
| ||| AutoRAID andiperfermance

'||| i Use both controllers

o Create 4-6/LUNs

More LUNSs Increases the size of the l/0
commandgueue

5 Allew'more RAIDI0/1

AUtORAID




LVIVI = AuUtoRAID andiXP256

VMicommands are all the same
HP-UX sees the LUNor LDEV as a disk

Doesn't care orknew that it may e only a
part ofia disk ora portion ofimany disks

0 Limitatieniof 120/devices per controller

Using pviinks? Really only 60 per (60
orimary + 60 alternate)




8-slot disk
canister mounts
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Ary Group 58
Ary Group 57
Ary Group 56
Ary Group 55
Ary Group 54
Ary Group 53
Ary Group 52

7th B4

Ary Group 51
Ary Group 50
Ary Group 49
Ary Group 48
Ary Group 47
Ary Group 46
Ary Group 45

ame L2

Array

Frame L1

Ary Group 44
Ary Group 43
Ary Group 42
Ary Group 41
Ary Group 40
Ary Group 39
Ary Group 38
Ary Group 37

3rd B4
Ary Group 36

Ary Group 35
Ary Group 34
Ary Group 33
Ary Group 32
Ary Group 31
Ary Group 30

SP SP SP SP

CHIP CHIP
1 2

Controller Frame

CHIP CHIP
3 4

Shared

Memory

Pwr Supply

Pwr Supply

Pwr Supply

Array

Frame R1

Ary Group 15
Ary Group 14
Ary Group 13
Ary Group 12
Ary Group 11
Ary Group 10
Ary Group 9
Ary Group 8

1st B4
Ary Group 7

Ary Group 6
Ary Group 5
Ary Group 4
Ary Group 3
Ary Group 2

Ary Group 1

SP SP SP SP

Array

Frame R2

Ary Group 29
Ary Group 28
Ary Group 27
Ary Group 26
Ary Group 25
Ary Group 24
Ary Group 23

5th B4

Ary Group 22
Ary Group 21
Ary Group 20
Ary Group 19
Ary Group 18
Ary Group 17
Ary Group 16




||II 1 Openilevel is important for 3 reasens:
Limited number ofiLDEVs eniene controllier (120)
— Example: Open-3 uses 12/ LDEVs while for virtually

the'same space Open-8 uses 4
— 24GB\VS. 1.3 GB
XP256 only support 1024 [ DEVS (1/00)

Uszable Space in GB F LDEWS




.‘l LD EVS an d X P 2 5 6 Decrease/I ncrease
||| Wiite queue dept

Based on # of device
files

lII il The 3rdireason the OPEN level is important is the
« write queue depth

lII il Max number of I/0s 6n one XP256 CHIP port
256 PersSCs| 1024 perFC

.|| 1 HP-UX supports 8 perdevice file (LDEV)

0l G array groups
OPEN-3: 96 LDEVS * 8 = 768 (overilow: for SCSI)

OPEN-8/9: 32 LDEVS = 8= 256

0 SetupenHP-UX by editing/gueue start up configuration
0 /usr/shin/sesictl-migueue_depth=%# /dev/rdsk/c6t0d0




« ’\l Disks andithelrrelationshipito
Ny HP-UX

4% 5
".‘FI 5 HASS, Internal; etc.. - 1 device file per disk

0 AuteRAID- T device file per LUN - LUN'Is/acress ALL disks

<
WI“ 0 XP256 - 1 device file per LDEV - LDEV IS acress disks In
array group

!

-

RAID 5, OPEN-9, 15GB Disks {1 Array Group)

Gairis 7 :

RAIDS DATA RAIDS DATA RAIDS PARITY RAIDS DATA
OPEN-9 2.43 GB OPEN-9 2.43 GB OPEN9 2.43 GB OPEN9 2.43 GB

4 LDEVS
H3 Data @ 2.43=17.2 7.2 GB per LDEY X 4 LDEVs in one array = 28.8 GB




CLUSTER1 DKC CLUSTER2Z2




\
« .‘l Assign LDEV te CHIP Hit 1’'m LDEV
\.|| SCS] 0:01

|WI RAIDS DATA RAIDS DATA RAIDS PARITY RAIDS DATA =7.2GB
OPENY 2.43 GB OPENY9 2.43 GB OPENY9 2.43 GB OPENY 2.43 GB LDEV

COMFIGURE HOST ACCESS TO THE LDEY: Fick CHIF that you want to access the LOEW from.

‘I Access LDEV #0:01
From CL1-A

\||| Using SCS 1D 1
and LUN 00

\||| And access this same
LDEV

\I| rom e
I Using SCSI ID 9

HW\IW; and LUN 00




CLATMED DEVICE

Adewv/dsk/c3tl1d0 Adewv/rdsk/c3tld0
CLATMED DEVICE

o 11 andi9was set by the SCSI ID# we gave the

.|| LDEV, dOwas set by LUN#:




.\I Assign LDEV te CHIP
lnﬂre Channel -

RAIDS DATA RAIDS DATA Hﬂl[ﬁlﬁ PARITY RAIDS DATA
OPENY 2.43 GB OPENYI 2.43 GB OPEN9 2.43 GB OPENY 2.43 GB

cess the LDEW from.

From CL1-E
Using SCSI ID F
and LUN 60

And access this same
LDEV

From CL2-E
Using SCSI ID F
and LUN 20




XP256 HP-UX

Target LUN
0 O-7
O-7

O-7

0-7




mmm
N P56
QN 'oscani-Fibre Channel

af

b/1o/0/0

Ma== Storage

0/10/0/0.,

=]

Ldapter

Mazs Storage Cntl
o/10/0/0.,

(=]

Adapter

o/10/0/0.8,

O
O
[

ext hus

Interface
os10/0/0,

target

o/10/0/0,

disk

o/10/0/0,

LREgSt

0/10/0/0.,

disk

o/10/0/0,

LREgSt

0/10/0/0.,

disk

o/10/0/0,

target

o/10/0/0,

disk

0/10/0/0.,

target

o/10/0/0,

00 300 00 300 200 300 200 200 =00 300
020 :0 30 0 20 20 20 :0 20
Lo T ¥ e o o Y o I

00 :0 30 20 20 20 20 :0 20
W el B0 ELD BN R B R 20D RO

disk

HPF Fibhre Channel
HF Fibhre Channel
EEE Frotocol

FCP Array

COPEN-5
QPEN-2-CVS
DISE-3UBSYSTEN
DISE-SUBESYSTEHN

DIZK-3UB3Y3TEHN




||I| 1 0/10/0/0.8.0.0.0.12.0
0 0/10/0/0 FCAdapter (willibe ¢7)

=Protocol Adapter (8=emulation)

=Private loep
0=FEC Port
0 O=Bus #
0 12=Target (SCSI ID# assigned on XP256)
0 O=LUN# assigned on XP256

18 0/10/0/0.8.0.0.0.12.0 sdisk CLATHMED DEVICE HP
DISKE-SUBSYSTEM
fderfdskfc7t12d0 fder/rdsk/c7t12d40




My target Is always

Set IDs inapatiern (kb

——— Phy=sical volumes ——-

PY Hame fdevrfdsk/c7t12d0

PY Hame fdevfdsk/fc9td4d0 Alternate Link
PY Status arailahbhle

Total PE 1751

Free PE 1751

PY Hame fdevrfdsk/co9t12dl
PY Hame fdevrfdskfc7td4dl Alternate Link
PY Status arailahbhle
Total PE 1751
1751

II Use target ID to know which SHOULD be the
I primary. Alternate should always be +or- 8

”V””“”WIIIHH;



l\| Get inguiry256 kshifromithe
||| HPRC

||II 0 Tleol that maps betweenia single devicefile ana
the asseciated portand Idev.on the XP256




‘n) -/Icontrib:9unsupp8@hprc.external.np.com/sysadmin/xvg/

File Pointer_Uzage Merus PY-Placement Collect

||| AVO

0.20 Tue Jan 19 15:04:09 PST 1999

Graphical

— PV/size

III : E — [V size

“““ - .
.|| )

sl w0 w1l vgl2 w3
cOt5d0 clt11d0 ||+4-1|| c0t10d0 c0t8d0
0.5.0 0.11.0 0 i
STIA371w ST3A371W 5T 4 T1W




File

Tue Jan 19 15:04:09 BST 1959 hf:

Pointer_llzage
- b=

Merus

FY-F1acemnent.

Collect

1woll

:l'v:c{lFJf o

Tyalif .

Lvftll.

free

1wall

1voll

0.5.0
ST34371W
lwroll=48Hh
lwolZ=5121h
lwrol3=84Hhb
lwald=20Mhb
1walE=600Mhb
lwole=30Mb
lwrol7=440Mhb
lwol8=260Mb
lwal9=20Mhb
lwoll0=20Mhb
lwoll1=80Mhb
free=1928Mh0

VHDD
clt11d0
n.11.0
ST343T1W
l1wrall=45Hh
1wolZ2=512Hh
l1wrali=54Hh
l1wrald=20Hh
1walE=c00Mh
lvole=50Hh
1ol T=440Hh
1wal3=2c0Mh
1wal9=20Mh
lwoll0=20Mh
1wal11=50Mhk
free=19%28M4h

VHDI
clt3d0
0.9.0
STIA3TIW
1rwall=500ME
1val2=B00Mb
1wal3=100Mb
free=2c92Hh

VHDE
cO0t10d0
0.10.0

STIELE0W

VHDS
cOtsd0
0.8.0
STAZEE0

Lwoll=2032Mb 1woll=1500M

free=532Hh
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o Voreniermation

|||| 5 Disk &File Management Tiasks on HP-UX by
Tlom Madell (ISBN0-13-518861-X)
0 HP'Education:

Hands onwith LYV & MirrorDisk/UX

HP-UX Troubleshooting

nside HP-UX




.\I Appendix A ACLs
||| JES' S8/ HR-UX 11+

# chmod /50 myfile
# Il myfile

“FUWHF X 1 root 24 Jan 15 14:11 myfile
# getacl myfile

# file: myfile

# owner: root

# group: sys
User : :rux

group: ir—x
class:r-x
other:---

1 Group and class entry are the sameline ACL has

||| Do 5!




mmm
.

§ setacl

af

setacl -m uv:sassy:r—— myftile
getacl myfile
file: myfile
owner : root
group: sys
uUser : rux
user ::sassy:r—-
gQroup : ir—x
class:ir—-x
other:——-
# setacl —m uv:newfie:rux myftile
# getacl myftile
#t file: myfile

# ouwner: root -
# group: sys W Is now

uSer : :rux part of class

user ::sassy:r—-
user :newftie:rwx
group: ir—x
Class (rux
other:———




$ cd /jfs33

su: /jfs33: Permission denied.

£ more /jfs33d/myfile
/jfs33/myfile: Permission denied
3

$ exit

logout

# 11 -d /jfs33

druxr—-x——— 3 root root
# 11 /jfs33/myfile

-ruxrux-——+ 1 root sYys

# setacl -m v:newfie:rux 7 jfs33
# 11 -d /jfs33

druxrwx-—+ 3 root root

# su - neufie

$ 1l /jfs33

total 2

druxr —xr—x Z root
-ruxruwx———+ 1 root

$ more fjfs33/myfile
Hello, my name is Chris
$ rm /jfs33/myfile

$ 1l /jfs33

total 0

druxr —xr—x Z root

096 Jan 15 14:11 /jfs33

24 Jan 15 14:11 7 jfs33/myfile

096 Jan 15 14:11 /jfs33

96 Jan 15 14:05 lost+found
24 Jan 15 14:11 myfile

95 Jan 15 14:05 lost+found




wmm
.

§ setacl
-

% whoam i

sassy

$ Il -d /jfs33

druxrwx---+ 3 root 96 Jan 15 14:23 /fjts33
$ Il fjfs33

/ jfs33 unreadable

total 0

$ exit

logout

# setacl -m vu:sassy:r-x fjfs33

af

% whoami

SAssy

3

£ 11 /jfs33

total 2

druwxr —xr—x Z2 root 96 Jan 15 14:05 lost+found
1 root 16 Jan 15 14:25 myfile

3

$ more fjfs33/myfile

This is my file

$ rm /jfs33/myfile

/jfs33/myfile: 650+ mode 7 (ys/n) y

rm: fjfs33/myfile not removed. Permission denied




mmm
.

y PelaultACLs
«f,

# setacl -m default:u:nking:ruwx
# getacl /jfs33

# file: /jfs33

# owner: root

# group: root
USer : :rux

user :sassy:r-x

user newtie:rux

group: ir—x

class:rux

other:---
defaul t:user :nking:rux
#

# touch /jfs33/filel

# getacl /jfs3a3/filel
# file: /jfs33/filel
#
#

owner: root
group: Ssys
user: :ru-
user:nking:rux #effective:--—-
group: :---
class:——-




Correct comboior ACLS 6nIJES,
Trusted

JES/ 33 Installed

HP=UX 11+

File system - version 4
NG/, /USK, /Var, or /opt

# fusr/libin/getprdef -r
MO, O, 8, 0, 0, -1, 0, YES, YES, NO, NO, NO, YES, 3, 10, 2, 0
# grep nking fetc/passwd

# 1l /tcb/filesfauth/n/nking
—u—u-r—— 1 root root 143 Jan 15 13:45 ftchb/filesfauvth/n/nkin

g
# swlist -1 fileset | grep "JFS 2.3 base"

# JFS 3.3 JFS 2.3 base filesystem
# uname -a

HP-U¥ ctgB800 B.11.00 A 9000/803 2000767436 two-user |icense

# vxupgrade /jfs33

/jfs33: vxfs file system version 4 layout

vxupgrade —n 4 fjfs33
# vxupgrade /jfs33
fjfs33: vufs file system version 4 layout




Appendix B; Oracle
Oracleon raw

o Usediwhen want the maximum perfermance
Bypassestraditionalldisk writing, 20-30% +
Administrative headache
Less pepular than inpast

Use LV
Add entries infstan as comments

E
E
0 Veryimtensive I/Oapplication
E
E
o Donet putarchive legs eniraw.




|l\| Oracle with
||| Asynehironous 1/0

||| 1| Oracle does parallelwrites without using
multiple DBWRS

I Supportedion raw.devicesonly
.| i asynedriver mustbein kernel
1 /dev/async owned by oracle




l\| Oracleon
||| HES

|||| 1 Tuning

Block size
Fragmentsize
minfree

5 mKIs -m

Use this commanadto
display command that
WaS USEd to create the
fille system




WItRIJES

Mount -Fvxisi-o delaylogimincache=direct;
convesync=directnodatainiog
Usestihe “direct” feature

SLOWIfitse ether methods fier accessing Oracle data
other than Oracle Itself. (Example: tar):

Direct Writes

Simulates raw, In'that writes bypass the file system
pufifer cache




|l\| Oracle and
||| OFAanddisklayout

||| 5 OFA (Oracle Flexible Architecture)
Archive logfiles
Rolllback segment data files, export files

Executanles, copy ofithe controlifile, redo legs,
SYSITEM datafiles

Data files, tempiuser datafiles, copy of control

file

Index data files, copy oficontrol file




||‘| Oracle
||| llanle striping

||| 1| Splitting|a tablespace into many physical
filesion more thanone disk

Reduce l/0bottlenecks

CREATE TABLESPACE PROD
— DATAEILE*/diskl/filel.abf* SIZE SOM
— DATAEILE*/disk2/filel.df*SIZE SOM

CREATE TABLE MYTABLE
— STORAGE (INITTAL 45M NEXTF 45M))




|l\| Oracle and
||| LVIVIStriping

|I| - Recommended over DATAFILE striping
|I| 1 50-500% Increase overnen striped tanles

1 Randen access (OLTP)
.ll Smaller stripe size (IMB)

1 Sequentially’aceesseadidata
Larger stripe size




|l\| Oracle and
||| Database Writers

lII 1 et using asynchrenous I/0
lII 1 One DBWR'perdisk with DB files

o 0-15%)+




|I| 1 OK for AutoRAID
Datafiles

Archive llogs

ol Best not on AUtoRAID
Redologs

Should still e
mirrored

0 XP256
RAIDL VS, RAIDS

Use Target ID (SCSI) for
Specific usage:
— 5/(Datalbase)
— 4 -[un0+1 (Redo)
— 4- Lun 2 (Archive logs)
— 3-Lun 0 (Programs)
— 3-Lunl (Workspace)




|.\| Appendix C:
||| MC/ServiceGuard

||| 5 CLVM (Cluster LVM)
Superset of VIV

Exclusive VG activation
—vgehange -a e (SG daemons must be running)

Cluster ID
—\Vgcehange -cy/n
SG or LockManager enablesfunctionality




<
* s SOl

||| i HostA-7 < > HostB-6

w What Iffadd 2’ more hests?
o Reserve 5 and 4
||| il Startidisks at 3

0 Want the highest priorities onithe
.|| controller cards

1 Good to deeveniifnot currently usinE

<




Miner# (OxVGOOLY), VG name
and MC/SG

Use namingiconventiontobe able toitell what VGis
primary fer anede

VGs that beginwith O'are localltothe nede
Ox000000, 0x010000, 0x020000, vgoo; vgoL1
VGs that beginwith 1 belong/teinode A
O0x100000, Ox110000; 0x120000,vgloyVvalivgi2
VGs that beingwith 2 helong to nede B
Ox200000; 0x210000; 0x220000, vg20,vg21
Increase KP:maxvgs
Warning; VOLGRP structure is/large
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|II 1 Only a problemif i Lock disk not
needs touse lock disk Iniialized

DISk A/ Disk B u Haltthe cluster

DIsk A crashes 0 Bring up cluster

Replace Disk Awith 1 Reinitializes lock disk
new disk

|| 0 vgctgrestore
Doesnot restore BBRT

W <
_ (vgsync)




<
Ny MC/Service Guard
af 5
||| 1 Jetc/Imvrc; AUTO. VG ACTIVATE=0
< o VG names & miner NUMBErS Need toibe the same

lII 0 Doen‘tneed tohaltifadding or modifying LVs, must
nalt cluster Ifiadading VG

«
.|| 0 See Appendix D for infermation on LV tasks on
< MC/SG

p°
5




|l\| Need to access data with
||| application down

Nll. 1| Backups and other maintenance

Halt cluster, remoeve VG from cluster, activate &
mount

Halt package, activate VG, mount

While true do” leep
— Jlest forapplicationmaintenance switch
— Stepithe app the normal way: (not with SG)
— RUn maintenance

— Restart app @
— Remove maintenance switch




