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Agenda

1.CpaBHeHne ASM c aHanorn4yHbIMu
NpoaYyKTaMWU/TEXHONOINAMMN.

2.Apxutektypa ASM.
3.lccnenoBaHue BHYTPEHHMX CTPYKTYp ASM.
4.0nbIT ncnonb3oBaHus, NPobrnembl, pekoMeHaaLnu.
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Myt K ASM

- Standard |/0;

- Synchronous(Buffered) 1/O - filesystem; biowait()
- Direct io filesystem; O _DIRECT

- Asynchronous 1/O; aio

filesystemio options

- filesystem;

- filesystem with mount flags;

- Raw device,

- Raw device over volume managers;

- ASM.

3 OepesaHko M. (RuOUG)



Mpenmywectea ASM

- Obneryaet agmuHuctpuposaHue (Oracle management files);

- bornee HM3Kaa CTOMMOCTL Mo cpaBHEHMIO ¢ Volume manger’s;
- OTCcyTCTBME OrpaHNYeHnn, oTnnyarLwmx gannoByro CUCTEMY;
- Mirror and Striping = Same ?;

- OToan Auckn n 3abbin o ;

- HeobxogmMmocTb MMETb OANHAKOBLIE MO pa3Mepy/Npon3BoOANTENBHOCTH
ONCKK, Yem Oonblie OANCK No pa3mMepy Tem Oonblle AaHHbIX Tyaa
pa3MecTuT asm.

- BosmoxHocTb paboTte B RAC.

- [lpwn BbIBOOE AMCKa N3 CTPOA Harpyska pasmasbiBaeT cornacHo PST go
10 guckoB, aHaNorn4yHo rnpu pebanaHce CKa4doK Harpy3kn “msarye’.

- Volume manager Drl vs asm mirror resilvering (asm y4nTtolBaeT
0COBEHHOCTM dhannos)

Oracle RDBMS processes directly access the storage!
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HepocTtatkm ®©C

dannoBblie CUCTEMBI:

-Cnegntb 3a MecToMm, aBTopacLunpeHmne dannos™ (?)
- [1lpaBa Ha kaTanoru/Toma...

- IMeHa dpannoB/kaTaroros;

- Bbibop pa3mepa cTpanna;

* IuTepecHbIn b6ar Auto extend aud$.
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Volume Manager

[Tpobnembl ecTb Be3ae;

- Bo3aMOXXHOCTb paboThl ¢ 60MbLLUMM KOS-BOM TOMOB
(high-end pewieHusa) unn nytTen K guckam, BCce Taku
ASM He rotoB K aToOMmy...

-ASM=0SM = USM ?
-OTtkaz otraw B 12 ?

Habop ytnnut ansa pabotsl ¢ oracle, H-p, npoBepka
db_block cheksum - asm aT0 genaet Ha neTy
[scn...scn]

*MHTepecHbIN bar - owndka B npaBax Ha redo logs -
crash instance;
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HapexHocTb

YTo HagexHen:

-LVM - ?

- VXVM - ?

- ASM - ?

-FS -7

PekomMeHOoOBaTb KaKyl-TO OAHY W3  YKa3aHHbIX
TEXHOMOMMNU HeNb3d, Tak Kak nobble npobnemsbl

CTabuMNbHOCTN BbLIABNSAIOTCA TONMbKO B pe3ynbraTe
ONNTENbHOWN NPOMBbILLNEHHOW 3KCnnyaTauun.
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ASM

- ASM + linux = love? asmlib ©:

- [pn oBbHOBNEHUM Aapa NPaKTUYECKN BCeraa ecTb B
Hann4nu aktyanbHbin asmlib (perynspHo
obHoBndeTcs);

+<group>/<dbname>/<file_type>/<tag>.<file#>.<In
carnation#>

* db_name 6epeTtca ¢ ydetom db _unique _name
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asmlib

- Device discovery

- 1/O processing
ASMLIB He kernel aio, a cBon mexaHU3M.
Reduce the nymber of calls to OS.
A single call to asmlib multiple i/o.
OTKpbiBaeT MeHbLUe file descriptors.

- Perfomance
low cpu cost on high loaded system
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Apxutektypa ASM

instance type = ASM

SQL > select instance_name from v$instance;

INSTANCE_NAME

10
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asm<->CSSD<-> rdbms

Cluster Synchronization Service Daemon

lopt/oracle/product/11.1.0/db_ruoug2/bin/localconfig
reset

nohup /etc/init.d/init.cssd run >/dev/null 2>&1
</dev/null &
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Apxutektypa ASM

OCHOBHbIE MPOLIECCHI:

ARBXx — npouecchbl pebanaHca

CKPT — cross instance calls
DBWR,PMON,PSP0O,PZ9x — aHanornyHo RDBMS
SMON - obuwaetcsa ¢ CSS

LGWR — nuwet ACD(active change directory)
GMON (3aHnmaetcs drop/offline disk)

KATE (3aHnmaeTca online disk)
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Apxutektypa ASM

[MlamATh:

- Memory_target — 256M;

- _db_cache_size (6noku no 4k);

+ SHARED POOL SIZE
(DB_SPACE/100+2) External

(DB_SPACE/50+4) Normal
(DB_SPACE/33+6) High

+ 16 processes;
+ 1m large pool;

* 3aBucut ot Bepcun 11g. lNpun oTKpbITUKN hanna nepenaet
ToNbKO direct extents, ana 3akpbITbiX panyioB MECTO B
NaMATU HE HYXXHO

13 OepesaHko M. (RuOUG)



Apxutektypa ASM

- AU - allocation unit;

- PacnonoxeHue au (3aBMCUT OT pa3Mepa AUCKOB N HUKOUM
obpasom He 3aBUCUT OT i/0 Ha guck!)

Datafile — 1 mb; mHoro unu mano ?
1m=8k*128 MBRC(8) no 16 6510kOB Ha HECKOJSIbKO ANCKOB™

Oracle “Read ahead” ?

Controlfile, redo 128kb; **

* Lewis 6r1ioku B namatn MoryT “nomewsats’ uatu fullscan u
cnpoBouupoBaTbk OAHOONOYHbLIE YTEHUA. ..

** controlfile npn normal redur. nmeet 3 Konun

D
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OcHoBHbIe npeancrtasnednsa ASM

vbasm_alias; (-)
vbasm_attribute(11g diskgroup properties); (-)
vbasm_client;

v8asm_disk (service oracleasm scandisk); -- uitaet
3arosioBKM OUCKOB

vbasm_disk _iostat (rdbms only connected); (-)
vbasm disk_stat;

v8asm_diskgroup; -- YyuTaeT 3aronoBKn JNCKOB
vbasm_diskgroup_stat;

vbasm_file;(-)

véasm_operation; (-)

vbasm_template;
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Asm reduradancy and failgroup

- External,normal(x2),high(x3)
- Failgroup (HBA,path,array,group)

Normal Ha He4YyeTHOM KonmnyecTBe ANCKOB.

Reduradancy He MeHSIeTCSA B Te4eHMe BCEro BPEMEHM XU3HU
Diskgroup.
Primary extent (+0-2 second extend) untaem Bcerga c primary

extent, ecrnin oH OOCTYNEH; ecrnun HeT, To ¢ secondary Ao
rebalance.

- 11g preffered reads (Heobxoanmo NOAHATL BeEpCUo dQg)

- Partner Disks x$kfdpartner go 10, Ho Bcerga B gpyrux fg
(PST)
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ASM Be3pne

- Asm Ha windows © asmtool...

- Asm multipathing device mapper vs multipathd on
linux “?
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vbasm_diskgroup

Name Type
GROUP_NUMBER NUMBER
NAME VARCHARZ2(30)
SECTOR_SIZE NUMBER
BLOCK_ SIZE NUMBER
ALLOCATION_UNIT _SIZE NUMBER
STATE VARCHARZ2(11)
TYPE VARCHARZ2(6)
TOTAL_MB NUMBER
FREE_MB NUMBER
REQUIRED MIRROR_FREE MB NUMBER
USABLE_FILE MB NUMBER
OFFLINE_DISKS NUMBER
UNBALANCED VARCHARZ2(1)
COMPATIBILITY VARCHARZ2(60)
DATABASE COMPATIBILITY VARCHARZ2(60)

18 OepesaHko M. (RuOUG)



V$asm_diskgroup

SQL> select
TOTAL _MB,FREE_MB,REQUIRED MIRROR_FREE_ MB,
USABLE_FILE_MB from v$asm_diskgroup;

- TOTAL MB 3200 000

- FREE_MB 1 800 000

- REQUIRED MIRROR FREE MB 200 000
- USABLE_FILE_MB 800 000

USABLE FILE MB —ckonbko MecTa eLle cBobogHO C y4ETOM
miiror. MOXeT ObITb MeHbLue 0!
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ASM extents

- Oracle extent TpaHcnupytotca B AU asm, asm He y4acTByeT B onepauusix
BBOJa BblBOA, OH y4acTBYyeT B pe6anche N Nogaepkke akTyasibHON
KapTbl 9KCTEHTOB.

- MoxxHO nonpoboBaTtb HACTPOUTb _asm_ausize n _asm_stripesize.”

- Ecnu guckmn oanHakoBble Mo pa3Mepy, TO Ha HUX MNMOJTYHNTCAH
OoANHaKOBOE 4YNCI10 au.

- Nocne kaxgbix 20000 3KCTEHTOB Opakn yBennymBaeT pasMep 3KCTEHTa
AU x8 onsa kaxpgoro dpavna.

- Ecnn nony4duncs nepekoc Harpy3ku To rebalance gosrkeH ato
nonpaBuTb™*

*He BcTpeyvan noka npobnem, 4to gaHHbIe ObINM HeEaOEKBATHO
oTbanaHcupoBaHbl, ¢ bonblMM obbemamu Ha ASM He npobosan.

**[Ina pebanaHc naet obpaTHbI oTcyeT B vdasm_operation, Ho nocne
OKOHYaHWS OH elle aoaenbiBaeT HaKoMMBLLYIOCA BO BpeMsi pebanaHca
paboTty, noatomy gonroe Bpemsi ctout ¢ 0.
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asmcmd

asmcmd help (oracle11)

cd

cp

du

find

Is

Isct
Isdg
mkalias
mkdir
pwd

rm
rmalias

md_backup
md_restore

Isdsk
remap - NOMETUTb NNIOXME CEKTopa Ha AuCKe
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ASM metadata

B 3aronoBke Ka)goro Aucka:

 Disk Header
(disk name, disk number, diskgroup name, failure group
name, disk size, AU size, creation time, mount time,

compability ASM/RDBMS)

 Allocation Table (AT)
(Allocation table blocks(ATB), Allocation table Entry(ATE)

nokasbiBaerT file#,extent#->AU unu free)

* Free Space Table (FST)
(aHanornyHo AT, TONbKO NOKasbIBaET NyCThle)

« Partnership Status Table (PST)
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ASM metadata (Partnership Status Table )

* Version number;
* Timestamp;
 PST size (humber of disks);
 Number of PST copies;
* Disk list for PST;
« Compability.
MHdpopmMmaLnsa o0 AUCKax napTHepax:
Disk status, number of partners, list of partners.

[MlocneaHun onok PST heart beat Heobxoanm ans
TOro, YTobbl ANCK HENb3S1 ObINO CMOHTUPOBATL C
HECKOINbKUX CEPBEPOB.
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Asm virtual Metadata

Haxoantca B cneumanbHbiX asm goannax, AOCTYMHbIX TONbKO

24

ansa asm MHCTaHca.

File directory (file size, file block size, file
type,redudancy,striping,creation time,modification,file layout
— 60 directs extents, up 300 inderect);

Disk directory(disk name, failure group name,disk size,disk

free space,disk creation time);
Active change directory(ACD);

Continuing Operations Directory (COD);

Template Directory;
Alias directory;
Attribute Directory;
Staleness directory;
Staleness Registry.
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Asm virtual Metadata

File#0, AU=1: Partner Status Table (PST)

File#1: File Directory (files and their extent pointers)
File#2: Disk Directory

File#3: Active Change Directory (ACD)

— The ACD is analogous to a redo log, where
changes to the metadata are logged.

— Size=42MB * number of instances
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Asm virtual Metadata

File#4: Continuing Operation Directory (COD).

— The COD is analogous to an undo tablespace. It
maintains the state of active ASM operations such
as disk or datafile drop/add. The COD log record is
either committed or rolled back based on the
success of the operation.

File#5: Template directory
File#6: Alias directory
119, File#9: Attribute Directory

11g, File#12: Staleness registry, created when needed to
track offline disks
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PebanaHc AnckoBOM rpynnbl

PebanaHc He Bcerga 3aBUCUT OT CKOPOCTU OUCKOB:
Single instance:
-Buffer busy wait
RAC
- DFS lock handle (cross-instacnce lock)
- Buffer busy wait

Ha ogHown Hoge pebanaHc uaet obicTpee, U elle boicTpee npu
startup restrict

[Mpn pebanaHce npoucxoauT relocation SKCTEHTOB, ecnu
9KCTEHT NpuHagnNeXunTt gansy co ctatycomM open, Toraa Ha
BpPEMS NMepeHOca 3aMmopakmBaeTcs obpalleHne CoO CTOPOHDI
rdbms kK aTOMYy 3KCTEHTY(Onepauunmn, KotTopble “Xganu”
9KCTEHT NMPoYMTaloT ero co CTaporo mMecra)

** asm file names
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CernIT

View Name

X$ Table

Description

V$ASM_DISKGROUP

X$KFGRP

performs disk discovery and lists
diskgroups

V$ASM_DISK X$KFDSK, X$KFKID performs disk discovery, lists disks and
their usage metrics

V$ASM_FILE X$KFFIL lists ASM files, including metadata

V$ASM_ALIAS X$KFALS lists ASM aliases, files and directories

V$ASM_TEMPLATE X$KFTMTA ASM templates and their properties

VSASM_CLIENT X$KFNCL lists DB instances connected to ASM

V$ASM_OPERATION X$KFGMG lists current rebalancing operations

N.A. X$KFKLIB available libraries, includes asmlib

N.A. X$KFDPARTNER lists disk-to-partner relationships

N.A. X$KFFXP extent map table for all ASM files

N.A. X$KFDAT allocation table for all ASM disks
e
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CernIT

Column Name

Description

NUMBER_KFFXP

ASM file number. Join with v$asm_file and v$asm_alias

COMPOUND_KFFXP

File identifier. Join with compound_index in v§asm_file

INCARN_KFFXP

File incarnation id. Join with incarnation in vdasm_file

XNUM_KFFXP ASM file extent number (mirrored extent pairs have the
same extent value)
PXN_KFFXP Progressive file extent number

GROUP_KFFXP

ASM disk group number. Join with vbasm_disk and
vbasm_diskgroup

DISK_KFFXP ASM disk number. Join with vdasm_disk
AU_KFFXP Relative position of the allocation unit from the beginning
of the disk.
LXN_KFFXP 0->primary extent,1->mirror extent, 2->2nd mirror copy
(high redundancy and metadata)
R
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CernIT

Reading ASM files with OS tools, using
metadata information from X$ tables.

Reading strace -> asm files.

The tnsnames entry can be used to connect to ASM
instances via Oracle*NET - the extra keyword

(UR=A). UR=A allows to connect to 'blocked
services'.

*applies to 10g, it is not needed in 11g.
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11g Features

- 11g restricted in 11g — quicker rebalance;

preffered read;

- au-size (1]2]4|8|16|32|64MB) ;

- FAST DATA RESYNC, B volume manager takoro HeT!
(staleness registry)

Alter diskgroup data disk_repair_time='4 h’;

- Alter diskgroup online disk all; -He nagano

- HacTtpowuka au-size ana DG

- Ecnn asm crankneaeTcs ¢ HEBO3MOXHOCTbIO NPoYUTaTb
primary extent, To OH NbiTaeTca 3anucartb ero B Apyroe
MEeCTO Ha 3TOM OUCKe, a CTapoe NOMEeTUTb Kak unusable;
eCInn BO3HUKaET onbKa npu 3anmcu, To CrnoMmaBLLUNNCSA
auck asm nepesoaut B offline (ecnu n header He
yutaetca?) + nuwet 0b owmnbke B alert.log (ecnun yganocok
3anucartb XoTb 1 Konuio, To AN app OLNOKK HET) .
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JleyeHune npobnem

- bonbluas Yactb Npobrem peluaeTcsa 0OHyrNeHneM 3arornoBka
asm guckos dd if=/dev/zer of=/dev/sdv3.

- Ecnun anck “rmiounT”, TO 3TOro HUKaAK HEe BUAOHO, T.K. asm He
BeJET CYETUMK OINBOK - Tonbko OS. MNpuxoanuTca MeHATb
ero BPY4HYI0.

- Alert.log ons asm cnoxHo Yntaem, xXoTs Yepes HeKOoTopoe
BPEMS OH CTAHOBUTCS NMOHATHEW, €CIN BO3HUKAOT OLLMOKK
HEBO3MOXXHOCTU NPoYnTaTh ONOK - OH NULLET YTO MbITAETCS
npoyntaTb C 3epkana (rdbms alert?)

- ABTO-Offline gnck TonbKko Ans anga onepauun 3anmucu nnu
YyTEeHUA 3aronoska...

- bonblyto YacTb Nnpobnem n nageHuin B npouecce/post-
npouecce pebanaHca 10,11 pekomeHayeTca OTMOXUTb A0
BO3MOXXHOCTU paszobpaTbCHa C HUMU B CIIOKOMHOW
obcTaHoOBKe.

- lo6baBnsaTb ancku c force B 11
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JleyeHune npobnem

- Bucut vdasm_disk, vdasm-diskgroup-"npunnbinn’;
- ALTER DISKGROUP DATA CHECK;
- PepakTtop kfed

— MOUNT FORCE:
* [lepeBenet aucku B offline
* He Oypet pabotatb, ecnu Bce ancku B Hopme(109);
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PekomeHpauunm

MmeTb aBe DG, Data+Backups(FRA)

N ecnn ecTb pasnuyHble rpynnsl 0bopyagoBaHUd, TO
BbIHECTM B OTAENbHYIO rpynny.

Up2date kernel
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Cnucok ucnonb3yeMoum nutepaTtypbi:

1.0racle documentation

2.Cern docs:
https://twiki.cern.ch/twiki/bin/view/PSSGroup/ASM
Internals
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Bonpochbl u oTBeThbI
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