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Legal Disclaimer

NOTICES AND DISCLAIMERS
Copyright © 2013 by International Business Machines Corporation.
No part of this document may be reproduced or transmitted in any form without written permission from IBM Corporation.

Product information and data has been reviewed for accuracy as of the date of initial publication. Product information and data is subject to change without notice.
This document could include technical inaccuracies or typographical errors. IBM may make improvements and/or changes in the product(s) and/or programs(s)
described herein at any time without notice.

References in this document to IBM products, programs, or services does not imply that IBM intends to make such products, programs or services available in all
countries in which IBM operates or does business. Consult your local IBM representative or IBM Business Partner for information about the product and services
available in your area.

Any reference to an IBM Program Product in this document is not intended to state or imply that only that program product may be used. Any functionally
equivalent program, that does not infringe IBM's intellectually property rights, may be used instead. It is the user's responsibility to evaluate and verify the
operation of any non-IBM product, program or service.

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. IBM
EXPRESSLY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT. IBM shall have
no responsibility to update this information. IBM products are warranted according to the terms and conditions of the agreements (e.g., IBM Customer Agreement,
Statement of Limited Warranty, International Program License Agreement, etc.) under which they are provided. IBM is not responsible for the performance or
interoperability of any non-IBM products discussed herein.
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Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.
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BookManager* Enterprise Storage Server* IP PrintWay RMF

cics* ES/9000* Language Environment* S/370

DB2* FlashCopy* Lotus* S/390*

DB2 Universal Database GDPS* Multiprise* Tivoli*
developerWorks* HiperSockets MVS TotalStorage*
DFSMSdfp IBM* Notes* WebSphere*
DFSMSdss IBM eServer 0S/390* z/Architecture
DFSMShsm IBM e(logo)server* Parallel Sysplex* z/OS*
DFSMSrmm IBM logo* RACF* zSeries*
DFSORT IMS RAMAC*

Domino InfoPrint*

Intel is a trademark of the Intel Corporation in the United States and other countries.

Java and all Java-related trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc., in the United States and other countries.
Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.

UNIX is a registered trademark of The Open Group in the United States and other countries.

* All other products may be trademarks or registered trademarks of their respective companies.

Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual
throughput that any user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/0 configuration,
the storage configuration, and the workload processed. Therefore, no assurance can be given that an individual user will achieve throughput improvements equivalent to
the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the
results they may have achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the
information may be subject to change without notice. Consult your local IBM business contact for information on the product or services available in your area.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and
cannot confirm the performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed
to the suppliers of those products.

Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.
This presentation and the claims outlined in it were reviewed for compliance with US law. Adaptations of these claims for use in other geographies must be re‘/. by
the local country counsel for compliance with local laws.
e SHARE

@ inPittsburgh
°

Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval



SHARE
Educate - Network - Influence

Agenda

* FlashCopy Overview of Basic Concepts

* Using FlashCopy in the DB2 Utilities
* COPY/LOADI/CHECK/REBUILD/REORG/RECOVER

* FlashCopy Overview of Advanced Concepts
* Using FlashCopy in system level backups
* Using FlashCopy in system and object level recoveries

* Using the object level recovery (from system level
backup) enhancement
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FlashCopy w/ Background Copy 77~
FlashCopy established at time t0 (time-zero)
= -
time
tﬂ
bitmap
AL 1 |
=T source = puarlREEE
data data
Figure 8-2 FlashCopy at time 10
.00
Source: IBM System Storage DS8000 Copy Services for IBM System Z e SHARE
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FlashC / Back dC
Writing to the source and
reading from the source and the target
|
>
¥ J I
t t t I .
. - ¥ t, read 1 read 2
time-zero data not yet
available in target :
read writex writey write z e Mmmfnume" bitmap
4 110|101 1
F T + f
el sourge < target _>-
data data
to| ta] to to| to to I
_--______.-' _________--
.
before physical write to the source:
copy time-zero data from the source to the target
Figure 8-3 Reads from source and target volumes and writes to source volume
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Source: IBM System Storage DS8000 Copy Services for IBM System Z e SHARE
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FlashCopy w/out Background Copy (FCNOCOPY) -

* Same pictures as the previous slides, however, the
relationship lasts until one of the following occurs

* itis explicitly withdrawn
* until all data in the source relationship is modified
* until all the data in the target relationship is modified

.00
o SHARE

Source: IBM System Storage DS8000 Copy Services for IBM System Z
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FlashCopy in a Metro Mirror Environment
Issue
FIEShGﬂw Remote storage system
% Local storage system
Y L ¥ » FlthG-p
i as y
3 [1h)£',‘o M A command
as py
command pPRC L )
(2) FlashCopy
FIashGOP}" PFRﬂﬁﬂ'ﬁ.ﬁ
Metr©
X
L FULL DUPLEX
FULL DUPLEX
Figure 8-10 Remote Pair FlashCopy preserves Metro Mirror FULL DUPLEX state
.00
Source: IBM System Storage DS8000 Copy Services for IBM System Z e SHARE

.. in Pittsburgh 2014
8  Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval



SHARE
Educate - Network - Influence

Agenda

* FlashCopy Overview of Basic Concepts

* Using FlashCopy in the DB2 Utilities
* COPY/LOAD/CHECK/REBUILD/REORG/RECOVER

* FlashCopy Overview of Advanced Concepts
* Using FlashCopy in system level backups
* Using FlashCopy in system and object level recoveries

* Using the object level recovery (from system level

backup) enhancement -
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Using FlashCopy in the DB2 Utilities

* The utilities that invoke DFSMSdss COPY are:
. DB2 for z/OS V8

* CHECK INDEX with SHRLEVEL CHANGE
. DB2 for z/OS V9

* CHECK DATA|LOB with SHRLEVEL CHANGE
. DB2 for z/OS V10

* COPY,LOAD,REBUILD INDEX,REORG TABLESPACE |
INDEX with FLASHCOPY YES or FLASHCOPY
CONSISTENT

Source: DB2 10 for z/OS Utility Guide and Reference (Subsystem parameters for refining DFSMSdss COPY operation with utilities)
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Understanding the stack swane

- o
System Z
Processes ~ CHECKILOADICOPY
REBUILD/IREORG
Processes |
FlashCopy call
_-’/
Processes S
Efficiently copy data
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Invoking FlashCopy using the DB2 utilities

*CHECK object
SRHLEVEL CHANGE

COPY FLASHCOPY
YES or CONSISTENT

LOAD FLASHCOPY
YES or CONSISTENT

REBUILD INDEX
FLASHCOPY
YES or CONSISTENT

REORG INDEX
FLASHCOPY
YES or CONSISTENT

FLASHCOPY

REORG TS
LLES or CONSISTEN

—>

SHARE
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CHECK_FASTREPLICATION "R(PREF) FCNOCOPY
FLASHCOPY_PPRC FCTOPPRCP(PMR)
FLASHCOPY_COPY FR(PREFERRED)
FLASHCOPY_PPRC FCTOPPRCP(PMR)
FLASHCOPY_LOAD FR(PREFERRED)
FLASHCOPY_PPRC FCTOPPRCP(PMR)

FLASHCOPY_REBUILD_INDEX FR(PREFERRED) , With PTFs
FLASHCOPY_PPRC FCTOPPRCP(PMR for

.......................................................................................................................... / PM34776

L applied

FLASHCOPY REORG_INDEX FR(REQUIRED)

 FLASHCOPY_PPRC FCTOPPRCP(PMR)

 FLASHCOPY_REORG_TS FR(REQUIRED)

 FLASHCOPY_PPRC FCTOPPRCP(PMR) | o

¢ SHARE
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Asking the right questions to simplify choice of
FlashCopy options

* Can | tolerate my metro mirror to get out of sync due to a

FlashCopy
*  No-FCTOPPRCP(PreserveMirrorRequired)

* Yes - FCTOPPRCP(PreserveMirrorPreferred)
* Can | tolerate extended unavailability in order to run my utility
* No - FR(Required)

* Note that if FlashCopy cannot be used the utility will have
to be run at a later time when it can be used

* Yes - FR(Preferred)

.00
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Agenda

* FlashCopy Overview of Basic Concepts

* Using FlashCopy in the DB2 Utilities
* COPY/LOADI/CHECK/REBUILD/REORG/RECOVER

* FlashCopy Overview of Advanced Concepts
* Using FlashCopy in system level backups
* Using FlashCopy in system and object level recoveries

* Using the object level recovery (from system level
backup) enhancement

.00
¢ SHARE

ttttttttt

14 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval



Incremental FlashCopy relationships

source volume target volume
nothing to ba
done as data
was already
copied from
no updates in source =——— source to target no updates in target
and is identical
on both sides
updates took place '
i R i no updates in target volume
updates took place :::;ﬁ?::m & updates took place
in source volume copied to target in target volume
updates took place
no updates in soures  —— —_— in target volume

SHARE
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Persistent
relationship

Figure 8-3 Updates to the target volume caused by a refresh larget FlashCopy

Source: IBM System Storage DS8000 Copy Services for IBM System Z
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Fast Reverse Restore

: source volume target volume
Requ”es N will become will become
Full Volume target volume source volume

Relation

nothing to be done
as data was already
copied from source

no updates in source e totargetandis ___ no updates in target
ldentical on both

sides
ates took pla
ui’:ldsm:m pm:ll — data of previous —_— o updates in target volumea
target (now source)
updates took place " will b copled to updates took place
in source volumae in target volume
1 previous source e

updates took place

|
{now target) 5
no updates in source - "_; in target voluma

o
Source: IBM System Storage DS8000 Copy Services for IBM System Z 0. SP!:IbAhZRmEa
° In Pittsburg|
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Consistency Groups suane

* For applications that have data spread over multiple
volumes

* Creates a consistent point in time copy across multiple volumes

* Maintains the order of dependent writes

1. Write to log volume: Data Record #2 is being updated.
2. Update Data Record #2 on data volume.
3. Write to log volume: Data Record #2 update complete.

If the copy of the data contains any of these combinations, then the data is consistent:

» QOperation1, 2,and 3
» Operation 1and 2
» Operation 1

.00
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Space Efficient FlashCopy

Writing to the source volume in an IBM FlashCopy SE relationship
ar.H:I reading from the source and the target volume

Incremental Not T E time
Supported ¥ X y z read 1 read 2 NOCOPY Only

time-zero data not yet
available in target volume:

read write x write y write z read it from Iso-un:e volume. | bitmap
1 | 1 0 1 0 4 1
Ly

— |
-=::'_: ource vdlume
L

tu t‘ tu n tu

before physical write to the source velume:
copy time-zem data from the source velume
to the target wolume

Repository for
space efficient
volumes

to

Figure 8-4 Reads from source and target volumes and writes to source volume for IBM FlashCopy
SE relationships

o
Source: IBM System Storage DS8000 Copy Services for IBM System Z 0. sp!t'lethmE4
° In Pittsburg|
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Dump Conditioning for full volume FlashCopy  =*2==

. VOL0oO1

SYS1.VTOCIX.VOLO001

_/

SYS1.VTOCIX.VOLO0O1

/

SYS1.VVDS.VVOLO001

SYS1.VVDS.VVOLO0O01
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Agenda

* FlashCopy Overview of Basic Concepts

* Using FlashCopy in the DB2 Utilities
* COPY/LOADI/CHECK/REBUILD/REORG/RECOVER

* FlashCopy Overview of Advanced Concepts
* Using FlashCopy in system level backups
* Using FlashCopy in system and object level recoveries

* Using the object level recovery (from system level
backup) enhancement
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f System Z \
Processes ' DB2subsystemor
B2 BACKUP SYSTEM > data sharing group
DFSMShsm Fast Processes e
 ropionion Seioss | comvmed
Processes T
‘ DFSMSdss j—b FlashCopy call
\\\-- ............................................................................................................................ -
Processes S . ....... ..........................................................................................
‘ DS8000 FlashCopy |—> Efficiently copy data
.......................................................................................................................... ..
Source: Casebook: DB2 backup, recovery and cloning for SAP environments . SHARE
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Controlling FlashCopy Iin system level backups — =*2=

* DB2 BACKUP SYSTEM

* ESTABLISH FCINCRENEMTAL
* END FCINCREMENTAL

* DFSMShsm FRBACKUP

* FCINCREMENTAL
* FCINCREMENTALLAST
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Controlling FlashCopy Iin system level backups — =*2=

* DFSMShsm copy pool definition

*  Number of DASD Fast Replication Backup Versions with
Background Copy

* FRBACKUP to PPRC Primary Volumes allowed (NO, PN, PP, PR
or blank)

* FlashCopy Consistency Group
* Allow Fast Reverse Restore (Y or N)
* Capture Catalog Information for Data Set Recovery (R, P or N)

*FCINCREMENTAL cannot be used in combination with space efficient FlashCopy.

*The preserve mirror operation cannot be used in combination with space efficient FlashCopy. ..
e SHARE
Source: DFSMShsm Storage Administration nPittsburgh 2014
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Using FlashCopy during system leve

‘ BACKUP Processes

SYSTEM | DSG

A 4

Processes |
‘ DFSMSdss - FlashCopy
.......................... call
‘ DS8000 [Pocesses Efficiently
FlashCopy copy data

Source: Casebook: DB2 backup, recovery and cloning for SAP environments

24 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval

BACKUP SYSTEM
* ESTABLISH FCINCREMENTAL
* END FCINCREMENTAL

" FRBACKUP CP(cp) N

* FCINCREMENTAL

* FCINCREMENTALLAST

Copy Pool Definition

* Number of DASD FR Backup Versions
* FRBACKUP to PPRC Primary

* FlashCopy Consistency Group

v oocesses ................................................................... I
‘DFSMShsm]—E Copy pool

* Allow Fast Reverse Restor
< ow Fast Reverse Restore

7

/COPY FULL DC INDY (volser) FR(R@
* FCINCREMENTAL

* FCINCREMENTALLAST

Copy Pool Definition

* 00— FCNOCOPY FCSETGTOK(FAIL)

* FCTOPPRCP(PMN|PMP|PMR)

* FCCGFREEZE

\‘FCFULLVOLUMERELATION . -




/5’
Realizing FlashCopy combinations during
system level backups without Metro Mirror

Allow Fast Reverse Restore would add
FCFULLVOLUMERELATION

NO | PN | Blank ifi FR REQ) FCNOCOPY
| PN | 0 Yes Not Specified SETLTOKAL)
FCFRZ
00
e SHARE

nPittsburgh 2014
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Realizing FlashCopy combinations during
system level backups without Metro Mirror

FR(REQ
SpEaiiEe e

NO | PN | Blank

NO | PN | Blank > ifi FR(REQ) FCFRZ
| PN | 0 Yes Specified FC(INC EATEREAL

00
.SHARE

tsburgh 201/
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Realizing FlashCopy combinations during
system level backups with Metro Mirror

PresMirPreferred 0 Yes Not Specified FR(REQ) FCNOCOPY
PresMirRequired FCFRZ
FCTOPPRCP(PMP|
PMR)
K1l
e SHARE
nPittsburgh 2014
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Realizing FlashCopy combinations during
system level backups with Metro Mirror

BresMirR{ced Specified FRESEPR GRS MR AL

BresMirRisleneg ™ Yes S 28 NG

00
.SHARE

tsburgh 201/

28 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval




SHARE
Educate - Network - Influence

Agenda

* FlashCopy Overview of Basic Concepts

* Using FlashCopy in the DB2 Utilities
* COPY/LOADI/CHECK/REBUILD/REORG/RECOVER

* FlashCopy Overview of Advanced Concepts
* Using FlashCopy in system level backups
* Using FlashCopy in system and object level recoveries

* Using the object level recovery (from system level
backup) enhancement

.00
¢ SHARE

ittsbur. gh

29 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval



Controlling FlashCopy In system level
recoveries

* DB2 RESTORE SYSTEM

* DFSMShsm Copy Pool Definition

* FRRECOV to PPRC Primary Volumes allowed (NO, PN, PP,
PR or blank)

* DFSMSdss FCTOPPRCPRIMARY(NONE|PMP|PMR)

00
.SHARE

tsburgh 2014
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Using FlashCopy during system level restore

RESTORE SYSTEM

- BN
RESTORE |Processes Subsysteml """ FRRECOV CP(cp)
SYSTEM T DsSG - FASTREPLICATION
........................................................................ ° ALLOWPPRC
J Copy Pool Definition
I . PRRECOV to PPRC Primary
‘ DFSMShsm _> Copy pool * Allow Fast Reverse Restore
........................................................................ \ »p
T —
‘ DFSMSdss —>FIashCopy caII - N

COPY FULL DC INDY (volser)

v * FASTREPLICATION(REQUIRED)

‘ DS8000 Processes Efficiently * FCTOPPRCP(PMN|PMP|PMR)
FlashCopy =~ > copydata * FCFASTREVERSERESTORE and

S FCFULLVOLUMERELATION

Source: Casebook: DB2 backup, recovery and cloning for SAP environments \ /ﬂ
...‘
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Realizing FlashCopy combinations during system level  s»are
recoveries without Metro Mirror

Educae - Network - nfluent

No | PN | Blank

FR(RFO) FRR FCFVR

No | PN | Blank Yes Ye

(7))

FR(REQ) FRR FCFVR
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Realizing FlashCopy combinations during system level  s»are
recoveries with Metro Mirror

PMP | PMR No ARC1806E RC=0081

PMP | PMR Yes Yes ARC1806E RC=0081
00
.SHARE

n Pittsburgh 2014
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Controlling FlashCopy when recovering objects e

* RECOVER OBJECT

* REC_FASTREPLICATION subsystem parameter can also
control FASTREPLICATION specification
FASTREPLICATION(REQUIRED|NONE)

* FLASHCOPY_PPRC subsystem parameter can also control
FCTOPPRCPRIMARY specification to
FCTOPPRCPRIMARY(PRESERVEMIRRORPREFERRED|
NONE)

.00
o SHARE
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Controlling FlashCopy when recovering objects i

* DFSMShsm Copy Pool Definition
* FRRECOV to PPRC Primary Volumes allowed (NO, PN, PP, PR
or blank)

* DB2 parameters override copy pool definition settings

.00
o SHARE
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Using FlashCopy when recovering obiects -
RECOVER object
* REC_FASTREPLICATION
* FLASHCOPY_PPRC
T BN
FRRECOV dsname
‘ RECOVER Processes « FASTREPLICATION
object * ALLOWPPRC
SETSYS
v * FASTREPLICATION
Copy Pool Definition
‘ DFSMShsm * FRRECOV to PPRC Primary
-
—»{ DFSMSdss - N
| COPY DATASET(dsname) INDY (volser)
DS8000 |Processes Efficiently * FASTREPLICATION(PREFERRED)
‘ FlashCopy _ copy data * FCTOPPRCP(PMR)
Source: Casebook: DB2 backup, recovery and cloning for SAP environments \ /A:
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Agenda

* FlashCopy Overview of Basic Concepts

* Using FlashCopy in the DB2 Utilities
* COPY/LOADI/CHECK/REBUILD/REORG/RECOVER

* FlashCopy Overview of Advanced Concepts
* Using FlashCopy in system level backups
* Using FlashCopy in system and object level recoveries

* Using the object level recovery (from system level
backup) enhancement
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Object Level Recovery Today

* DB2 RECOVER object from a system level backup

Catalog

/\ ‘ : | CPB001
PRDOOL | PRDOO
VVDS. oga/ VVDS. 001

— —

1 TSI TTS1

7 v,,
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Enhancement to Object Level Recovery

* DB2 RECOVER object from a system level backup

Catalog

/\ ‘ : | CPB001
PRDOOL | PRDOO
VVDS. oga/ VVDS. 001

— —

1 TSI TTS1

7 \/..
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Enhancement to the object level recovery

* Requires DFSMSdss and DFSMShsm PTFs

. DFSMSdss

* VIR13 OA41275 PTF - UA73031
. DFSMShsm

* VIR13 0OA41298 PTF - UA73035
* V2R1 - 0A42298 PTF - UA70295
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When would an image copy recovery falil T

* TO - take a system level backup

* T1 - take an image copy backup

* T2 - image copy backup completes
* T3 - corruption to table space

* T4 — recover object from image copy backup

* If system level backup has not completed from TO then this will
fail because the target of your recovery is the source of a
FlashCopy relationship.

* Cannot have a cascaded FlashCopy relation

.00
e SHARE
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Multiple Incremental FlashCopy

* DFSMShsm and DFSMSdss, in conjunction with the DS8000
will support Multiple Incremental FlashCopy relationships

* Currently available by RPQ

* Supports up to twelve incremental FlashCopy
relationships

* Transparent to DB2

.00
¢ SHARE
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