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QiHELL: 00ERIFHR, IBARTNEEZRAMSESIRSEHANESTHEE
BFHREAZRT, BABRFEREIESNG!
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Exadata#iEE s fE

- FZLALAFR Exadata HITE. KEMERFF &/ NI
o BEARTFAREEFMNEN/FALALBEERINRE—FRAFEFES
« Exadata 2117 Oracle #IEEMRETES

Mt 7R

SRR B iR AR Non-Sparse Exadata
5 X ZRFHERBERP RS
{EF B L AYIRBBA] Exadata &5 BETHREF TN Exadata Sparse Clone

KNFE=ZAENEFINSRIREIIEE, BT /AFEH ACFS Snapshot on Exadata
Exadata off-load I&E
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Sparse Clones vs. Storage Snapshots

Sparse Clone (copy-on-write)
Sparse clone £x2 read-only
Sparse clones {REEZ{tAYBlocks
RpEEERNZMmERR

Data Guard
Read-Only Read-Only Read-Only
Day1 Day 2 Day 3 3
Sparse Sparse Sparse
S Test - Test - Clone
Master Master Standby
100% 3% 3% 3%

Copyright © 2022, Oracle and/or its affiliates

Snapshot (preserve prior block versions)
Snapshot £hx read /write

Snapshot {RERIR|BAIRAR A
PEEE T RIEHUMER

Data Guard
Read/Write Read/Write Read/Write
Day 1 Day 2 Day 3 v

Snapshot —— Snapshot’' ——— Snapshot —»

3% 3% 3% 100%




Exadata Sparse Clones

Exadata BY4H Bk &8 52

- 5 Exadata 7Ff#EThEE (SQL E&E.. 1/0 LEERSE) ZE2RE
TATEINM B E(Sparse Clone)

- ERIBERE R EHIEA(Copy-on-write technology)

- EMABRNEEETIRIXTNHIEENR, SEHREEIER
S FrEESE BB [a] £k

. 3RH Data Guard

- EFRWIEEXRNEZTNEESR (M. B, B, &)
MATRINHEER &%

- FHPTHETIE, NEHHEREFNEXR

SRR ARE

« Oracle Data Masking and Subsetting, Data Redaction, Virtual Private Database
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ACFS Snapshots on Exadata

TRTENXHRFIRR
EREBER S E IR

IREBEIE MAIREBFT AV E LY

52 S 20NN IETES

S8 Data Guard j&

EEFRHIEE NN EZFINEESR (MY, B. B. §)
B NHRFARZSZHEF 1023 PMRER

BB AR

Oracle Data Masking and Subsetting, Data Redaction, Virtual Private Database
Exadata ThaEsz 5§

N5 Exadata HEENFERF
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Copy-on-write Concept

my_file

cp my file my file copy

Copyright © 2022, Oracle and/or its affiliates

BB ST 5ED:
#HHER (blocks)
RSB Ef (header)

NEENEIEXHESE (header)
- FEFHEENSX
- RAEBIIEDIIOTHAE
o {NEEFLENEISERY

RIE R EG1RFIY#E DI EHER
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Exadata Sparse Clones
5
P ERR
Sparse Test Masters
BiES5%T
&R

ACFS Snapshots

Summary
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Exadata Sparse Snapshots

+ BEf57E Exadata EREGIET &= BANN/F & iz E

. FRERIRERMR/FF A& $IBEE ] LUERFRA Exadata & eedFE, &3E&Smart Offload, FH It AERRILfE
A Exadata #1711

o« HREREBNNL/FEABEEFASTENED, MMTE T FHEEIMEZA

« HCC#FfE[E48 BRI IF, RIHFIMIEFMHETE
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Aid

Sparse Griddisk

« Virtual size

« Physical size
Sparse Diskgroup
Sparse Data Files
Exadata Snapshots
Exadata Test Master

Exadata Sparse Test Master
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Test/Dev Exadata Snapshots 4ap/EHH

1. £F#4EETE Exadata Liz1T
2. M Exadata bRV AEEF eI EE T [E M F 238 E

mER Rk Test Master FRRYSURERIE

f£F8 PDB BY—1Map < ML R B2 = (8= X BV /FF & 2R E
1RER_ER]FBY Exadata 8 8ETNRE (query offload; storage
index; smart log; smart flash cache; HCC; etc )

BE - fIFTIAEVSEINBEREBEY, BNEEHNTE
Test Master A BECIZFTBIMIFTHY Exadata [RIR
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Exadata Hardware

. o .
Primary % f Standby

Test Master
(Read Only)

|

Snapshot 1 Snapshot 2 Snapshot 3

Full

Full

Sparse




Sparse Database/File/GridDisk

Sparse Database
° ﬁ%wﬁﬁr$MﬁﬁY#E%m

TI"FE'JS‘(#F/T_ KBMAE/ G XHE; FHAW
i

Sparse File
o MRERENHES M FE M 3 EHE E EE X
« NTEE NHRIBRTE D ECIR
Sparse Griddisk
« FRTYIERSTSN, REREMRST
« AMRE. SIFHIEAAR/NVEE =100TB
« XARE., RITHNRESYIEXR/I\EEE =4TB
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Example:

Cellcli> create griddisk all harddisk
prefix=SPARSE size=200G,
virtualsize=5TB

Exposed to ASM =5TB

Sparse griddisk Virtual Address Space

Sparse griddisk
Physical Address
Space

Allocated on
CellDisk = 200G




Sparse Database/File/GridDisk

10.8.1.1 Calculating the Physical Size for Grid Disks

You can use the following formula to get a rough estimate of the total physical space to set aside for a sparse ASM disk group:

Total physical space =

(SUM(size of all test masters in the sparse ASM disk group) +
SUM(approximate size of all updates to the =napshot databases))

* ASM Redundancy

In the formula above, ASM redundancy takes into account ASM mirroring of extents. Exadata requires ASM redundancy set to either normal
redundancy (double mirror the extents) or high redundancy (triple mirror the extents). If the sparse ASM disk group will use normal redundancy,
expect to double the space used. If using high redundancy, expect to triple the space used.

For example, if you want 2 test masters in the sparse ASM disk group created with normal redundancy with a combined total space of 500 GB (250
GB each) and each test master will have 5 Exadata snapshots with the expectation that each snapshot will modify 20% of the blocks, then the total

physical space that will be needed can be calculated as follows:

Space for 2 test masters: 2 * 250 GB = 500 GB IO Copy
ZEpace for 5 snapshots per test master, for a teotal of 10 snapshots:
10 * 250 GE * 20% = 500 GE
Subtotal 1000 GEEBE
Normal redundancy: 2 % 1000 GB = 2000 GE

) . . https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-storage-server-
Copyright © 2022, Oracle and/or its affiliates snapshots.html#GUID-9BF24CF3-E191-4417-9B98-EOBC82C4B02A




Sparse Database/File/GridDisk

10.8.1.2 Calculating the Virtual Size for Grid Disks

You can use the following formula to get a rough estimate of the virtual size to assign for a sparse ASM disk group:

Virtual size required for sparse disks =

(SUM{full wirtual size of all Exadata snapshots) + Physical space allocated)
* ASM Redundancy

To continue with the example from the previous section, you have 10 Exadata snapshots. If they were full copies of the test master, they would be 250
GB each.

The following shows the calculation for the total virtual space:

Full size for 5 snapshots per test master, for a total of 10 snapshots:
10 * 250 GB = 2500 GB

Size of the 2 test masters: 2 * 250 GB = 500 GE

Subtotal 3000 GEBE

Normal redundancy: 2 * 3000 GB = 000 GB

) . . https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-storage-server-
Copyright © 2022, Oracle and/or its affiliates snapshots.html#GUID-9BF24CF3-E191-4417-9B98-EOBC82C4B02A




Sparse Diskgroup

«  Sparse Files 2 8E7E sparse diskgroup # el
« cell.sparse_dg=allsparse

o WU compatible.asm 1 compatible.rdbms
RE N 12.1.0.2 HESHRES

- YT 4MAU A 16X SEEK/Y; M extentE
64M

SQL> create diskgroup SPARSEDG
normal redundancy
disk 'o/*/SPARSE *'

attribute
'compatible.asm' = '19.0.0.0",
'compatible.rdbms' = '12.2.0.2",
'cell.smart scan capable' = 'true',
'cell.sparse_dg' = 'allsparse',
'au size' = '4M';

Copyright © 2022, Oracle and/or its affiliates

Exadata Hardware

. T .
Primary % y Standby

Test Master
(Read Only)

Snapshot 1 Snapshot 2 Snapshot 3
Sparse Disk Group

Test Master

4
N

\

rDataFile1

L

;|

»DataFile2 |
»DataFile3

Sinapshoth

*SparseFilel

*SparseFile2 |
*SparseFile3



Prepare Exadata for Snapshot Database

- TEEMET =EIEsparse griddisks
« fE£ASM instance @ll#Zsparse diskgroup

. .
« FEZE Test Master Database

+ Test MasterRY Diskgroup J2F ASM Primary Standby
ACCESS_CONTROL

« QIETEETE OE
- ¥ Exadata LI BRTE R EIEIE A Test
Master; =&

«  HERIUEERRNIAEN

Test Master
(Read Only)

Exadata Hardware

Copyright © 2022, Oracle and/or its affiliates



tlli# Exadata Snapshot Database

- @l Sparse/Snapshot Database
« create_file_dest it & /5 SPARSE

diskgroup

- Pluggable database.. {£F3 SNAPSHOT Primary Standby
COPY

« Non-container database... using
DBMS_DNFS.CLONEDB_RENAMEFILE

Test Master

/ (Read Only)

SQL> create pluggable database /
JohnTest from TestMaster

create file dest='+SPARSEDG'
SNAPSHOT COPY;

SQL> alter pluggable database
TestMaster open read only;

Exadata Hardware

Snapshot 1 Snapshot 2 Snapshot 3
Sparse Database
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Exadata Snapshot PDBs

Production Exadata

Copyright © 2022, Oracle and/or its affiliates

create pluggable database PDB1S1 from PDB1C1l N

create file dest='+SPARSEDG'
| SNAPSHOT COPY;

—m -
. |
1 : _.
- /‘f T N.>’ ”-.—ﬁ-‘\-’_\— =
IR LR 0 L AR e il T
e T TR T o T~
DA PO \ ST
& N A v A <« S
M O O O O | ©
. | — | — | — | S ' o
X | ! | _PDB2S2 | PDB2S3 | PDB254_ | r>(<5
o " ! < LR ] ] LLI
=
O
<
>
()
()
Test Masters
Full Read Only Snapshot PDBs
copy - mounted or Read Only or Read Write
\ closed / Sparse copies contain only changed blocks
____________________________ -

!
l
I
l
l
l
l
l
l
l
l
l
!
l
I
l
l
]



Exadata Snapshot PDBs
Primary Standby

cdb1db1 dgcdbdb
cdb-standby

CabspImar DataGuard

0110111010110110111010110110111010
10101101101110101101101110101101110
011011101011011011101011011011101Q
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Test Master PDBs Snapshot PDBs
Read only or mounted Read only or read write
Full copy of cloned PDBs Sparse files contain only changed blocks




Exadata Snapshot PDBs

RN S

TiEEfEEX: create pluggable database PDBCLONE from PDB@DBLINK;

hE— 100GBEUIEX 4+ PDBIZ e e bE - FoEfrEizE 39.01%)
R 100GB&IEX {4PDBInfE = [Z - 76GBEI#E 49.12%
BmER= 500GBHEX {4+ PDBIZfE5[Z - 76 GBEE 398.5%
1575l 500GBEIEX 4 PDBIRFEfE - 412GBEHE 3915.6%
&R 1TBEIEX PDBILTE e Z - 412CBEHE 694.4%)
/5 —9AN 1TBEIIEX{4-PDB Sparse Snapshot £ - 412GBEE 13.03%

Copyright © 2022, Oracle and/or its affiliates https://chulnamkim.notion.site/Exadata-PDB-Clone-8a3e5dc71970492f9b299850dfd9f6f3 E



Use Standby Database as Test Master

- Standby Database E/9 Test Master BYARA] 5 FH redo apply
- WANECE ASM ACCESS_CONTROL enabled + ownership
o THARIFHEUEERIFRWT:

 Drop FF BRI Snapshots &#% datafiles

. i Test Master Datafiles Z 5% Read Write

o  MEFERP Test Master Al LUEIILLTF
« DATAGUARD REDO APPLY; OR
RMAN RECOVER --- FROM SERVICE

X4 Test Master(Standby Database),fBTME Fi& Datafiles¥:p% Read Only
- BIEFHHAIIRER Snapshots #1TMli{
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Refresh Standby Test Master Database

HIR1: DGFFIR MR #IEE (Test Master)
« {1k Redo Apply

. %% %| snapshot standby(R] %)

o ERRAMR EEHIEE

- XABIBEHITHRE

; 182: 8 Sparse Clone MIA IR ZE
G Data Guard . T8I S Sparse Clone IR

Database Replica - FiEMISparse Clone &R, TATIER
DEIELERS

Data Guard DR B3 RIFTI 2R
Database * fHp& Sparse Clone

o BEIEEREERRISIAZS Data Guard
- E¥f3A Redo Apply 5Eh% Data Guard [&E:4

1=
- BEEPH
Copyright © 2022, Oracle and/or its affiliates E




Exadata Snapshot Databases

7 \
( \I ! ]
© |
(1°)
(1)
1 X | | |
Ll
I I I |
o) I Data Guard I
- 1 ©
15 - | o |
©
S , l g |
= | Wl
I Q| production I I i
\ \ Database I O
) T _7 I = |
R A >
s N \ )
l v l I D I
I o |
| © 11
§e) l
I r>t<s 11 |
| wl Il Test Master I
I o 11 Full Read Only Sparse Database Clones
O | DR Standb 11 copy - mounted or Read Only or Read Write I
\ \ Database 7\ \ closed / Sparse copies contain only changed blocks ]
SN e e = = == — T e T e e e e e Tl e e e e B e e T -
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Exadata Snapshot Databases for CDB

DBMS_DNFS.CLONEDB_RENAMEFILE
This procedure is used to rename datafiles that were pointing to the backup set to the actual file name in cloned

database.
The srcfile is the file name that represents the data file in the backup image copy or a read-only storage snapshot.

The destfile destination file path must point to a NFS volume where cloneDB datafiles will be created. When the
procedure is run successfully, the control file record is updated with the new datafile name.

Syntax

DBMS DNF'S.CLONEDB RENAMEFILE (
srcfile IN VARCHAR?Z,

destfile IN VARCHAR?Z) ;

EXECUTE DBMS DNFS.CLONEDB RENAMEFILE
(" /DGCDBDB/DATAFILE/tbs 5tb 1 352 1104239471"',"

/SNAPDBO1/DATAFILE/tbs 5tb 1 352 1104239471"');

| +SPARSE Disk Group | [ +DATAC1 Disk Group |

- c a1 https://docs.oracle.com/en/database/oracle/oracle-
Copyright ©2022, Oraclelandyoritsaffiliates database,/19/arpls/DBMS_DNFS.htmI#GUID-63D23FAT1-3C95-4B49-B42A-830DOED5132E
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Summary

Copyright © 2022, Oracle and/or its affiliates




ba f

=IRER

Architecture

MEAET 2RV IR ER 6l 2 2R FE RV IR IR
CREATE PLUGGABLE DATABASE JOHNMon from

JOHNTESTDB create_file_dest= ‘“+SPARSFE’
SNAPSHOT COPY;

IBAMBARRFTAR

1& A T R] Hl H A A R+ P 2 2
REE<10, N7 I%EE
HatR LR RIEN Rk
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Test Master
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Sparse Test Masters

Architecture Primary
« Use cases Data Guard
. BEREARNEREIZRE,;, KEEESNERE
2= 8, I
 Test Master AT LLZR] E /Y Data Guard Target Mon Master Tue Master Test Master
« Steps

 TETest MasterBY{EfAIBY{E; {E1ltredo applyZFE;
HeEIE— “Mon Master” .

- BIE—#BYTest Master “Mon Master” 2%
B8] & HYTRER

«  “Mon Master” MERRIER, AL
H At /7 & IRER B & R

« E8 Test Master ERFZEELIEIE “Tue Master”
(TE=iE) o
‘Tue Master’ E— 1B Test Master
. E E E
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Sparse Test Masters
Architecture G  CDBIDBT ADC
Janl1 AAA

- May.3 BBB ! |
Juli3 ccC i |
I'Sparse Ve v 1 I
| Disk /Jamscee ) { May3BBB | 1 JanlAAA | Do
Group l 8 %
N | g§
| o
Jan.1 AAA T -0 T T
May.2 BBB

|
|
I
I
I
| Jul.3 CCC
I
|
|
|
|

A\ A N\ 4
N /\ / N /]

J
Jan.1 AAA Jan.1 AAA
May.10 BBB [ ‘

\iulJS controlfile / \\May.?) controlfile / \\Jan] controlfile /
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Sparse Test Masters
Lifecycle Start (Create Test Master)

BUEHTAYData Guard Bi& RMAN £8HY Test {=1F Data Guard Redo Apply
Master (TM) — BJLAfESparse 8¢& non-sparse - 45359 Read Only Test Master
diskgroup

ElEEHTHY Sparse Test Master (for Standby)

° \ \\4F'_|
Sparse Test Master BIS {4 ZI1E sparse « FF4 Data Guard Redo Apply . 53R

diskgroup

Production/ Production/

Primary
Database

Primary
Database \

}

DR
Database

Test Master

Test Master = o
(original full [ s

R/0) | standby |

DR

(Data Guard BEIEENS

Standby)
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Sparse Test Masters
Create Snapshots

*  F)%GTest Master F—1*> Read Only HY Test

Master Production/
- 8l Exadata snapshots S
- Joe Snap
« Mary Snap l
« Sparse Test Master for Standby receives o e Tt
redo from primary and writes to sparse Database CERE :“““‘:
datafiles /0) standby
 Sparse Test Master for Standby M FIRE 25 t
ZWEMHE N\sparse datafiles | |

| (sparse | (sparse
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Sparse Test Masters
Jal#T Test Master + Sl#2FHY Snapshots

- EE0JEHAYEXadata snapshots
- EERELIEIZEFHY Exadata Snapshots , [a] o l

A {REE Z BIAY Exadata TRAR Database

« B8 Sparse Test Masters # Snapshots &f.2& }
HRlTHY o [ svoeres BN soare
(original ((3940)) standby
full R/O R/W)

: Joe : Mary : Joe

Snapshot Snapshot Snapshot 2
(sparse (sparse (sparse

R/W R/W R/O

?

: Irene
Snapshot
(sparse

AL

Monday
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Sparse Test Masters
Additional Test Master Refreshes

- BiN&Z 10 M5! - 9 N Sparse Test Masters
- WTHRERR, BAERYRFIERBIGRE S
o IRERHIBTE] LA Database
. BISFREREBHES TM - 5 - '
- TEAFOIERBITENTM —re
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Test Master
(original full R au
R/0)

Joe \VETY
Snap Snap
(sparse (sparse
R/W) R/W)

Sparse
Test
Master

(R/0)

Joe
Snap2
(sparse

R/0)

Irene
Snap

(sparse
R/W)

Monday

Sparse
Test
Master

(R/0)

Joe
Snap3
(sparse

R/W)

Irene
Snap2
(sparse

R/W)

Tuesday

Sparse
Test
Master

(R/0)

Joe
Snap
(sparse
R/W)

Friday

Sparse TM
(sparse
standby

R/W)
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Monitoring and Statistics

« Sparse |0 stats in RDBMS

* Wait events in RDBMS

e v$views
« v$asm_disk_sparse
« v$asm_diskgroup_sparse
« v$clonedfile

Copyright © 2022, Oracle and/or its affiliates



RDBMS stats (vSsysstat; vSmystat)

New stats

Name

Meaning

Physical read snap IO request no data
Physical read snap 10 request base
Physical read snap 10 request copy
Physical read snap bytes base
Physical read snap bytes copy

No physical 10 done for these (i.e. wasted roundtrips)
Number of physical IOs on base level

Number of physical I0s on any snap hierarchy
Number of bytes read from the base

Number of bytes read from the snap

Copyright © 2022, Oracle and/or its affiliates




RDBMS stats (vSsysstat; vSmystat) contd...

Updated stats

Name Meaning
Physical read total 10 requests Number of physical I0s submitted by user
Physical read total multi block requests Number of multi block 10s submitted by user

Only the I0s that lead to a real physical IO will be counted here, using the same logic as
described in wait events to omit completely sparse |Os.

Copyright © 2022, Oracle and/or its affiliates



RDBMS wait events

« Following wait events are monitored for O byte reads returned; i.e. sparse buffers
« cell single block physical read
« cell multi block physical read
« cell list of blocks physical read

 List of blocks wait events are also tracked

« Then, we change the wait event to “cell sparse block physical read”

 this wait event is significantly faster since there is no IO involved and if the request is large in
size, then even network transfer is significantly faster because of packing

Copyright © 2022, Oracle and/or its affiliates



ASM Sparse Disk (vSasm_disk_sparse)

Name Meaning

GROUP_NUMBER Number of the diskgroup containing the disk
DISK_NUMBER Number assigned to the disk within this diskgroup
INCARNATION Incarnation number for the disk

ALLOCATED_MAT_MB
TOTAL_MAT_MB
SPARSE_READS

SPARSE_BYTES_READ
SPARSE_READ_TIME

Total used physical capacity on this disk
Total physical capacity on this disk

Number of read requests on sparse regions of this
disk

Bytes read from sparse regions of this disk

Time taken by sparse read 10s

Copyright © 2022, Oracle and/or its affiliates




vSasm_disk_sparse

SQL> select

DISK NUMBER dsk_num,
ALLOCATED MAT MB alloc,
TOTAL MAT MB total

from VSASM DISK SPARSE
where GROUP NUMBER = 5;

DSK NUM ALLOC TOTAL
0 5536 204774
1 5424 204774
2 5532 204774
3 5424 204774
4 5424 204774
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ASM Sparse Diskgroup (vSasm_diskgroup_sparse)

Name Meaning
GROUP_NUMBER Cluster wide number assigned to the diskgroup
ALLOCATED_MAT_MB Total used physical capacity of the diskgroup
TOTAL_MAT_MB Total physical capacity of the diskgroup
SQL> select
ALLOCATED MAT MB alloc,
TOTAL MAT MB total

from VSASM DISKGROUP SPARSE
where GROUP NUMBER = 5;

197208 7371864

Copyright © 2022, Oracle and/or its affiliates



vSclonedfile

* Only works on mounted databases/files
« (Can berunin either database instance or in ASM
* In snapshot instance will display parent files for that snapshot
* In ASM instance, possible to see parent/child relationships for all open/mounted snapshots

SQL> select FILENUMBER
, SNAPSHOTEFILENAME
, CLONEFILENAME
from VSCLONEDFILE;

FILENUMBER SNAPSHOTFEFILENAME

16 +DATA/TESTMASTER/09D05108AB70216BEO53D6CBFO0AAO40/DATAFILE/system.257.865863315
+SPARSEDG/JOHNTEST/09D05108AB70216BE0O53D6CBFO0AAO41l /DATAFILE/system.257.865863315
17 +DATA/TESTMASTER/09D05108AB70216BEO53D6CBFO0AAO40/DATAFILE/sysaux.258.865863317
+SPARSEDG/JOHNTEST/09D05108AB70216BE053D6CBFOOAAO41/DATAFILE/sysaux.258.865863317

Copyright © 2022, Oracle and/or its affiliates
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Resize operations
Resizing

o A AT EE M H Y R A S ) R =5 ]
+ ERSMHEE 100Tb BEIA/NREIF 4Tb HO4IEA /RS

- BENEP=TIE
. K

. First alter the cell disks
CellCLI> alter griddisk SPARSE_CD_00_CELL01,SPARSE_CD_01_CELLO1,....,SPARSE_CD_11_CELLO1virtualSize=newBiggerSize;

Then alter the disk group in an ASM instance
SQL> alter diskgroup SPARSE resize all size newBiggerSize;

« RN
. Ensure you have the free space to reduce virtual size

First alter the diskgroup in ASM
SQL>alter diskgroup SPARSE resize all size newSmallerSize;

Then alter the cell disks
CellCLI> alter griddisk SPARSE_CD_00_CELL01,SPARSE_CD_01_CELLO1,....,SPARSE_CD_11_CELLO1virtualSize=newSmallerSize;
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Release
All Exadata Snapshot features

« Available
« Database software - 12.2.01
* Grid software 2 12.2.0
* Cell software - 12.211.0
 RMAN sparse backups - 181.0.0
« Recommended 19c or later
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Documentation

« Exadata Storage Server Software User's Guide
« Chapter 10 - Setting up Oracle Exadata Storage Snapshots

« https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-
storage-server-snapshots.html#GUID-78F67DD0-93C8-4944-A8F0-900D910A06A0
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ACFS Snapshots

FoRF
19.10 (plus performance & stability patches) or later Grid Infrastructure
« COMPATIBLE.ASM #1 COMPATIBLE.ADVM LEEGIRR 4BV &= FTTNEETR )
(V%7
o BARAREABRMUTE=FLTHEIRBIFEFINEE
. EIEEIEE11ER2 (11.2.0.4) RES MR
« Limitations
« FRTFlash Cache, &HBExadata®s geEETNAE
« ACFSINZEOracleffiBE XA +5
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ACFS Exadata Snapshot Use Cases

ISR RE
Singleton PDBs
Full non-CDBs
Full CDBs
«  AABEZ P EIHAYIES MR ENL
o REUENRNTTERIA(GIWN, ¥EEANIERE)
- TRACIERIERER
1E 79 B 8] 3 Y VAR AR
- SEEEHIRNIE TR
«  BEMECIEZIR1023MRER
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Exadata ACFS Database Snapshots for PDB
Primary Standby

cdb1db1

cdb-primar
2 Refreshable
0110111010110110111010110110111010 Refreshable AFCS Snapshots
1010110110111010110110111010110111Q
011011101011011011101011011011101g PDBs R/W

create pluggable database PDB1S1 from PDB1C1l

SNAPSHOT COPY;
X - BUEEMSTUEmountedIRZS A A LURIHT
«  HITACFSREREIERE X IZRead OnlyRVATS
- YR AZRSIESEIRefreshable PDBZRead OnlyiR S A LUE

i E37procedure + Job ESEIRIF.
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Exadata ACFS Database Snapshots For CDB

B AE]

Production Exadata

( Production )

Database

Data Guard

7
[ ASM Cluster File System /

I(U
I ©

yo)
| ©

o4
I W
| X

a
I
|

Production

- e e e e e . . ————,

\ Database
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Read Only
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Standby Databasy
Standb
Database on
ACFS ACFS Snapshot Databases
Data Guard Read Only or Read Write
@ndby Databasy Source contains change blocks from prior level J
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R T T T T e —



Exadata ACFS Database Snapshots For CDB
EIFERPREE

FintEHls 4

BIl32PFILE
KHAEIRERIZESnapshot
B pfile & =HI 4
¥R

JESHACFS Snapshot#iEZE

S L
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Exadata ACFS Database Snapshots For CDB
EIFERPREE

## BB BFRNNclonefJACFS Snapshot, -wESEINES, -r NRIE
/sbin/acfsutil snap create -w clone /mnt/dbvol/

##BEACFS Snapshot
/sbin/acfsutil snap info clone /mnt/dbvol/

[oracle@x8efdbadm@l ~]1% /sbin/acfsutil snap create -w clone /mnt/dbvol/

acfsutil snap create: Snapshot operation is complete.
[oracle@xBefdbadmBl ~]% /sbin/acfsutil snap info clone /mnt/dbvol/

snapshot name: clone

snapshot location: [Eﬂntfdhvnlf.AEFstnapsftlnne}
RO snapshot or BW snapshot:

parent name: /mnt/dbvol/

snapshot creation time: Thu May 12 21:40:08 2022

file entry table allocation: 17176432 ( 16.38 MB )
storage added to snapshot: 171760432 ( 16.38 MB )

[oracle@xBefdbadmdl ~1% |
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Lifecycle Operations

m_.rﬁﬁ SR E
XM/ & #3E EE E FHExad ata_E BYACFS
o MR E SRR (FHIERE) S K FEUEETEEE(E
- IRABNERSRRERALRSRENFEFRIPAS RN
« ACFS “DATA” XHARFRKEIZEE+DATAL, NZBEEIEIBEEXY, B&EE, THIXHFHspfile
« ACFS “RECO” XHARLELIETE +RECOJ: WiZ8 & ENEEXXERMARIBE
- RE¥Exadata ACFSHHTFOracle Home. iZWrB45r. HitBERHZE/INE5%E
o ARERME/FLZEIREMEFSIRERIER—TRACHVMERE L
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Lifecycle Operations

&/ M2

« XYFRMANRS, ACFSIREBRFRRGE—EBHNEEEXMY, MAR—" “BE BEIEE. RMAN
A2 HEACFSIRER,

BB

o IR ANEIEE B FYIEN S JEACFSEIR ZEAE(E]

- BIE. ARMBPRACFSXHRFAIEREE R, IFSIENXMEID 2761360.1
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ACFS Read/Write Test Master

Data Guard Redo Apply from Production

- B ACFS XXIH&RS
. BliEPhysical standby #UERETE ACFS
- {#FH RMAN Duplicate for Standby - /& -

- gDBClone
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ACFS Read/Write Test Master

to

Data Guard Redo Apply from Production

TEtOBY B & 6 &
« {Z1k redo apply
- B Read-Only ACFS snapshot I &hR
- EJ3 Redo Apply
o« RIENXAHNFZEEZCIZEIMNYIEE IR IRACFSIRE
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ACFS Read/Write Test Master

tO t1

Data Guard Redo Apply from Production

t )
ot ¢
- - [— =

. IRIEFERIEFBIBT B ERBItL
 {Z1kredo apply
- Bll7# Read-Only ACFS snapshot A &hk

« E 3 Redo Apply
o« RIENXAHNFZEEZCIZEIMNYIEE IR IRACFSIRE
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ACFS Read/Write Test Master

tO t1 t”
|I
t 4 4
I -
-~ - [ — =

- RIEERTEIBIATEIL LI EFAI2
« {Z1k redo apply
- B Read-Only ACFS snapshot I &hR
« E 3 Redo Apply
o« RIENXAHNFZEEZCIZEIMNYIEE IR IRACFSIRE
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ACFS Read/Write Test Master

t0 t7 t2

Data Guard Redo Apply from Production

t ) )
I '

- RIEERTEIHBIBTEILEIEFAIt
« {Z1k redo apply
- B Read-Only ACFS snapshot I &hR
« E 3 Redo Apply
o« RIENXAHNFZEEZCIZEIMNYIEE IR IRACFSIRE
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ACFS Snapshot References

 Oracle ACFS Support on Oracle Exadata Database Machine (Linux only) (Doc ID 1929629.1)
 Oracle ACFS Snapshot Use Cases on Exadata (Doc ID 2761360.1)
 Oracle Automatic Storage Management Cluster File System - Administrator's Guide
(https://docs.oracle.com/en/database/oracle /oracle-database /19/ostmg/index.html)
» Creating an Oracle ACFS File
» Managing Oracle ACFS Snapshots
* How to Clone a Master Database with ACFS Snapshots
 Oracle System Software — User’s Guide for Exadata Sparse to compare
(https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/index.html)
 Setting up Oracle Exadata Storage Snapshots
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https://docs.oracle.com/en/database/oracle/oracle-database/19/ostmg/index.html

Agenda

Exadata Sparse Clones
- 5l
©  SEIRE
* Sparse Test Masters
- LRSS
- &KiF

ACFS Snapshots

Summary

Copyright © 2022, Oracle and/or its affiliates




Exadata Database Sparse Clones & ACFS Snapshots

Feature/Requirement Exadata Sparse Clones ACFS Snapshots on Exadata

Exadata 5% All Exadata Features available Exadata Smart Flash Cache
CDB & PDB Yes Yes

Non-CDB Yes Yes

Enterprise Manager Yes No

REBHISource AR (BIhR) read-only read/write

REBAYSource i B (FFR) ASM{EREDisk Group ACFS

REBFRENE ASM +SPARSE Disk Group ACFS
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Exadata Sparse Clones - CDB

FIRL: DGR MR LR (Test Master)

{Z1E Redo Apply o
#i52| snapshot standby(AJ i) Lim. . s
EEER AN AT BiRE 1. B—ERPRRIRTTH
RABIRREFHITF R 2. FLUBIES N ETEMIR/WINRIFE (Sparse Snapshot)
TR
- EILUBIEZ A Sparse Clonell#iERE 2. BBE— B8 s EuE
FrERISparse Clone WM, TETEM
E = Bfia] :

oo —3—&— 1. BURTF U= (E T ERIR/W M IFIE AT RS ]
S g 2. FEREBIEENRESR

Data Guard

B RIFT EEURE

»  fHp& Sparse Clone
BEIRERIERERIAIAZS Data Guard
EEHfE R Redo Apply 58h% Data Guard B

BEELR
ErEiERE
Copyright ® 2022, Oracle and/or its affiliates https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-storage-server-

snapshots.html#GUID-D15BAA38-218A-4A61-A4E8-594A7528B204




Exadata Sparse Clones + Sparse Test Master- CDB

ErEERE

Primary
Database

Joe Mary
Snap Snap
(sparse (sparse
R/W) R/W)
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Joe
Snap2
(sparse

R/0)

Irene

Snap
(sparse

R/W)

Monday

Joe
Snap3
(sparse

R/W)

Irene
Snap2
(sparse

R/W)

Tuesday

Joe
Snap
(sparse

R/W)

Friday

Sparse
LY
(sparse
standby

fom:
1. U—ENTEIRIRTTER
2. ALEEfIRE eI ESparse Test Master (FETHEMN, FEELEE

Gl
3. AIUBIEZ T ETEBIR/WIMLIFIE (Sparse Snapshot)
TR

1. BFMHEEZEBRZHECIEI N Sparse Test Master, KON SEEEMIER
FRBIRERFIZ Test Master - % - FRIAFEIEFHITZTENTM

2. BTFai— Sparse Test Master gl @#i#ISparse Test Master, e
BRAPIEIRYSparse Test Master,

B a]:
1. BURTFBIESparse Test Master +F[a] TH EHBIR/W Sparse Clone ;U IF
1B YA a]

2. FERBIEENRESR

https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-storage-server-
snapshots.htmI#GUID-4E58569A-BB16-462F-BFC6-9F67FAACH4EA




Exadata Sparse Clones - PDB

e

1. 3F-%'ﬁ'$f9&JEE’JL,(PDB¢ET EMNAIR IR

2. ol ATEEAIAEY e R e fE B E Test Master PDB

3. AUEIRS M TEITTENR/W MIRXIFIE (Sparse Snapshot PDBs)
7 9=

1. TestMaster PDBELEMRE

BURE
ar
‘. DataGuard
e 2. tRIEPDBRYEIES Y B A/ FEAIBY )R [E)
BYia]:
1. BURT[EPDBRIAYE] (RILLEZ&fEAparallel_pdb creation_clausefl

e $ R )
| MhitAS Exadata X8-2 EF

[ Table Add view

prl

“standb

AT

Aa 1S = %A = med
— HE— 100GBEIIE X #FPDBInFEF 1 - FLILRRENIE 39.01%
BE= 100GBAUE X HPDBIEFESEL - 76GBHTE 49.128
HER= 500GBHE X HPDBIRTER L - 76GBEIIE 3%8.5%)
b} 1| 500GB#HE X FPDBIRFEF L - 412GBHIE 35315.6%
HRA 1TBHIE L PDBIRTER AL - 412GBEUE 644.4%
HhE 1TB#{E I FPDB Sparse Snapshot 5% - 412GB#IE 13.03%
SQL> create pluggable database PDB1S1 from
‘ / PDB1C1
Test Master PDBs Snapshot PDBs create file dest='+SPARSEDG'
Rigamountedikzs AN, TESH SNAPSHOT COPY;

: : a9 https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-storage-server-
Copyright ©2022, Oracle andj/or its affiliates snapshots.htmI#GUID-F85C2D2F-F807-43F0-9EDO-E4A9743DF AFD



https://docs.oracle.com/en/database/oracle/oracle-database/19/sqlrf/CREATE-PLUGGABLE-DATABASE.html#GUID-F2DBA8DD-EEA8-4BB7-A07F-78DC04DB1FFC

Exadata ACFS Snapshots - CDB

tO t7 t? tn
|I
t t 4 t
ot e e ot

BIIRACFSsefER DGEEEF S LE Redo Apply

. . BIEERMEERIRE Redo Apply - - ,.f_l_ =

1. U—ENSERRTTH

2. BILATE{EAEIBY{El SR 8IEACFS Snapshot

3. ABIEZNTETEIR/W MIXIFE (ACFS Snapshot)
TR

1. TAfEAExadatany e 8ETNAE

2. FRBHHEREFRTEACFS L.

Bsfja] :
1. BURTRIEZE T EBIR/W BIACFS Snapshot XX 15896 &)
2. RiEREIEE N ES

. . - https://support.oracle.com/epmos/faces/DocumentDisplay?_afrLoop=603805633789089&id=2761360.1&_afrWindowMode=0
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Exadata ACFS Snapshots - PDB

R
) L. 3 R B R PDBIR AR
HEFEURERE “ 2. A LUFEfEfEAYiE] = 8IEACFS Snapshot

3. AIUBIEZ T ETEIR/W MIXIFE (ACFS Snapshot PDBs)
TR
1. TikfEAExadatafy%8 BETAE

(o a‘. Refreshable pdb Sta”db

BYia]:
1. BURTFRIFPDBAYET(E] (REBYRIFETEB X FEIRIFAY A Z8)

PS: Exadata Sparse Clone 28] LIffEFRefreshable PDB, {EERIFaIEE
EFrBEBISparse Snapshot PDBHIBRSTERFo

. PDB1S2 PDB2S1, PDB2S2; . PDB2S3  PDB2S4

Bl SQL> create pluggable database
K_Y_) \ Y } JohnTest from TestMaster SNAPSHOT
Refreshable AFCS Snapshots R/W ke

PDBs TETEN

FBIRFENTZE closed RS 7 B LRI
H1TACFSTe fEBT HUREE # TUERead OnlyBIIRES

. . . https://support.oracle.com/epmos/faces/DocumentDisplay?_afrLoop=603805633789089&id=2761360.1&_afrWindowMode=0
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fIIAE

MDGi#IH{T Refreshable PDB(Aa]47)

MM R Z 13 RIR A physical standby databasei#1T Refreshing PDB
@12 dblinki#1TPDBRYIZIZ e 2R imphysical standby database@ sz 589,

ORA-65345 When Refreshing PDB Sourced From Active Data Guard Standby (Doc ID 2765472.1)
alter pluggable database <pdb name> refresh

*
ERROR at line 1:
ORA-65345: cannot refresh pluggable database

Copyright © 2022, Oracle and/or its affiliates https://database-heartbeat.com/2021/05/18/how-to-clone-a-pdb-from-a-standby-database-in-a-data-guard-environment/ E
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RS

Al I}?\

Sparse Clone

« Exadata Storage Server Software User's Guide

« Chapter 10 - Setting up Oracle Exadata Storage Snapshots

« https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/exadata-storage-server-
snapshots.htmI#GUID-78F67DD0-93C8-4944-A8F0-900D910A06A0

ACFS Snapshot
Oracle ACFS Support on Oracle Exadata Database Machine (Linux only) (Doc ID 192962911)
« Oracle ACFS Snapshot Use Cases on Exadata (Doc ID 2761360.1)
« Oracle Automatic Storage Management Cluster File System - Administrator's Guide
(https://docs.oracle.com/en/database/oracle /oracle-database /19/ostmg/index.html)
« Creating an Oracle ACFS File
« Managing Oracle ACFS Snapshots
« How to Clone a Master Database with ACFS Snapshots
« Oracle System Software — User’s Guide for Exadata Sparse to compare
(https://docs.oracle.com/en/engineered-systems/exadata-database-machine/sagug/index.html)
« Setting up Oracle Exadata Storage Snapshots

https://chulnamkim.notion.site/Snapshot-65325b93d6c1485b8b727945da67921b
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