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IBM Disaster Recovery Solutions i
® IMS Recovery Solutions

— IMS databases are recovered using image copies and/or logs
® IMS Full Database recovery or IMS Timestamp recovery
® IMS Restart Solutions

— IMS system and databases are mirrored to remote site

® IMS Recovery Expert product: System Level Backup
® GDPS and Storage Mirroring

® IMS Restart & Recovery Solution
— IMS system and databases are mirrored to remote site
— Additional transmitted data allows for forward recovery
¢ Coordinated IMS and DB2 Restart Solution
— Approach 1: SLB contains both IMS and DB2 volumes
— Approach 2: Separate SLBs for IMS and DB2 and PITR log recoveru
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RTO vs. RPO

Recovery Time Objective (RTO)
— Time allowed to recover the applications
— All critical operations are up and running again
— Considerations include:

® Recovery of databases and network
Recovery Point Objective (RPO)
— Amount of data lost in the disaster
— Last point-in-time when all data was consistent
— Considerations include:

® Frequency of creating recovery points

® Frequency of transfer of data to remote site
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Recovery vs. Restart: Comparison o

® Coordinated IMS and DB2 DR Solutions

— RTO is low based on:
® Performance of Storage-Based Fast Replication
® Volumes are restored from the SLB at the remote site
® Databases are recovered in parallel in one pass of logs
— RPO is medium based on:
® Frequency of SLB creation and Log transmission
® Method of data transmission (ex. Virtual Tape)
— Operational complexity is low
® Automation provided by IBM Tools
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Coordinated IMS and DB2 DR Solutions ]
® Coordinated IMS and DB2 Restart Solution

— Combined SLB created from IMS and DB2 volumes

® Separate analysis is performed on IMS and DB2
— Volumes combined under one Recovery Expert product
® At Primary site, one SLB is created
— One Flashcopy for all volumes (IMS & DB2)
® At Remote site, after SLB is restored

— IMS and DB2 are restarted individually

— Restart with Dynamic Backout and Undo/Redo processing
occur

Information On Demand 2011 ‘




IMS Recovery Expert &

Production Site IMS System Analysis
RDS SLDS

WADS -

IMS Control
Region

A\GE COPY

IMS RE
Repository

DATABASES
DLI/SAS

InformationCnDemand 2011‘




DB2 Recovery Expert

DB2 Master

Logger

DDF

Production Site

DB2 Volume nn

<=
=
=

LOGS

IMAGE COPY

DB2 RE
Repaository

Information OnDemand 201

hiﬁ

ll
I =
1M

DB2 System Analysis

%




DB2 Recovery Expert or IMS Recovery Expert L

@\
DB2 Volume nn

Create IMS and DB2 SLB

-_— =

Logger Q
\\ — —— mMsandpB2

DB2 Master . =N =)
>

+ )
==

S

000

DDF o —"
N —

IMS Volume nn

|
N

Information On Demand 2011



IMS Recovery Expert
Remote Site

Restart IMS Restore SLB

WADS SLDS

—D <>

RLDS

CHANGE ACCUM

IMS Control
Region

RECON IMAGE COPY

IMS RE
Repository

DATABASES

DLI/SAS

]
g
g
g
g
g
g
|
g
g
f
#
g
g
g
g
g
g
g
|
g
g
f
#
g
g
g
g
g
g
g
|
g
g
f
#
g
g
g
g
g
g
g
|
g
g
f
#
[

[
|
|
|
]
g
]
]
]
]
|
]
]
|
|
|
]
g
]
]
]
]
|
]
]
|
|
]
]
g
]
]
]
]
|
]
]
|
|
]
]
g
]
]
]
]
|
]
]

]
]
]
[
[
[
]
[
]
[
]
[
]
]
]
[
[
[
]
[
]
[
]
[
]
]
]
[
[
[
]
[
]
[
]
[
]
]
]
[
[
[
]
[
]
[
]
[
¥

ll
"H...-
1M

Transmitted

_——" IMSandDB2
~____ Combined SLB

Information OnDemand 2011



‘ﬂ
el
Ii:iil
[

DB2 Recovery Expert
Remote Site

Start DB2 Restore SLB Transmitted

_——" IMSandDB2
~____ Combined SLB

LOGS

IMAGE COPY

DB2 RE

Repository
DATABASES @

DB2 Master

]
g
g
g
g
g
g
|
g
g
f
#
g
g
g
g
g
g
g
|
g
g
f
#
g
g
g
g
g
g
g
|
g
g
f
#
g
g
g
g
g
g
g
|
g
g
f
#
[

[
|
|
|
[
g
]
]
]
]
|
]
]
|
|
|
[
g
]
]
]
]
|
]
]
|
|
|
[
g
]
]
]
]
|
]
]
|
|
|
[
g
]
]
]
]
|
]
]

]
]
]
[
K
[
]
[
]
[
]
[
]
]
]
[
K
[
]
[
]
[
]
[
]
]
]
[
K
[
]
[
]
[
]
[
]
]
]
[
K
[
]
[
]
[
]
[
¥

Information OnDemand 2011




Coordinated IMS and DB2 DR Solutions L
® Coordinated IMS and DB2 Recovery & Restart Solution

— Separate SLBs created for IMS and DB2 volumes
® Separate analysis is performed on IMS and DB2
® At Primary site:
— Separate SLB is created for IMS and for DB2
» Two Flashcopies for each set of volumes (IMS & DB2)
— Archived logs are transmitted to remote site
» Log Timestamps are recorded in DR PDS
® At Remote site:
— IMS and DB2 SLBs are restored
— Point In Time Recovery using timestamp in IMS and DB2 DR PDS
» Earlier of two timestamps in IMS and DB2 DR PDS
— Start IMS and DB2 (No Backouts/Undos needed during restart) .‘
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IMS and DB2 Recovery Expert: SLB

® IMS and DB2 Recovery Expert features:
— Environment discovery and configuration management

¢ IMS System Level Backup includes:

— Active and archive logs

— RECONSs

— All IMS database data sets

— IMS system data sets (ex. ACBLIBs, DBDLIBs, PGMLIBs, etc.)
— All associated ICF User catalogs

® DB2 System Level Backup includes:

— Active and archive logs

— Bootstrap Data Set

— All DB2 database data sets

— DB2 system data sets (ex. Loadlib)

— All associated ICF User catalogs

— IMS and DB2 volumes need to be separate from each other .‘
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IMS and DB2 Recovery Expert: SLB o

® System Level Backup (SLB)
— Backs up entire DBMS production environment
® Records SLB in IMS Recovery Expert Repository
— Leverages Storage-Based Volume Fast Replication
® Uses FlashCopy for a Consistency Group
¢ Data is dependent-write consistent
— Multiple SLBs can be offloaded to tape for remote site

Source
Volumes

Tape
Processing

Target
Volumes
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IMS and DB2 Recovery Expert: SLB Restore L

® Restoring the SLB

— System Level Backup is restored from disk or tape

— Coordinated parallel restore operations
® Restore is based on offload characteristics

Source
Volumes
(Remote Site)

Processing
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IMS and DB2 Recovery Expert: Repository o

® IMS Recovery Expert and DB2 Recovery Expert have own Repository

— Store information on SLBs created

— Track database characteristics and status
® HALDB, Fast Path EEQEs, Volume, Recovery Needed Status
— SLB and Offloading Tape information

— Needed at remote site for restart and recovery

Tape %
Processmg
SLB

Source Offload Tapes
Database Info

Volumes
Status
/ Recovery Expert
Repository
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Storage-Based Consistency: Key to Coordinated SLB "

° DBMS System
— Provides dependent writes for database updates

® Storage-Based Flashcopy for Consistency Group
— Provides consistency for set of volumes

® Coordinated Disaster Recovery
— Requires DBMS to order the log and database updates

— Requires Storage processors to ensure volume consistency
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IMS Dependent Writes e

Full Function Commit and Backout Process

= = =

1) Log “Before and After Image” (2) Update Database (3) Log "Commit”
(Segment, Pointers, Freespace)

Updates Completed Dynamic Backout Required
Log (1) Use “Before Image” from Log (1)
Log (1) + DB (2) Use “Before Image” from Log (1)
Log (1) + DB (2) + Log (3) No Backout, Update Committed
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IMS Dependent Writes i

Fast Path Commit and REDO Process

= = B

1) Log “After Image” (3) Update Database using (4) Log "Output Thread Completed”

(2) Log “Commit” output thread processing
Updates Completed Fast Path REDO Required
Log (1) No REDO, Update not Committed
Log (1) + Log (2) Use “After Image” to COMMIT (REDO)
Log (1) + Log (2) + DB (3) Use “After Image” to COMMIT (REDO)
Log (1) + Log (2) + DB (3) + Log (4) | No REDO, Update was Committed
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DB2 Dependent Writes i
DB2 Commit and UNDO/REDO Process

= = =

(1) Log “Change Information” (3) Update Buffer Pool (4) Log "Commit Completed”

(2) Log “Commit” or "Abort” or Database

Updates Completed DB2 UNDO/REDO Required
Log (1) No UNDO or REDO, Update not Committed
Log (1) + Log (2) Use “Change Information” with REDO

or use “Change Information with UNDO
Log (1) + Log (2) + DB (3) Use “Change Information” with REDO

or use “Change Information with UNDO
Log (1) + Log (2) + DB (3) + Log (4) | No UNDO or REDO, Update was Committed
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Consistency Group FlashCopy "

N
: Tariet [

T
: Tarlet [
T
: Tariet [

I
Target

v

® FlashCopy S1to T1
— Writes can not proceed on S1

— Any writes occurring on S2-S4 can
not be dependent writes

® FlashCopy S2 to T2
— Writes can not proceed on S1 or S2

— Any writes occurring on S3-S4 can
not be dependent writes

® FlashCopy S3 to T3 and S4 to T4
® T1-T4 contain a consistent copy
® Unfreeze Flashcopy

— Writes may proceed on S1-S4

v

v

v
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System Level Backup (SLB): Key Timestamps i

M | I/O Resume Time |
G

Source

/O Resume — 1/O Suspend = Backup Elapsed Time (< 1 Sec)
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Example: IMS and DB2 in Different UORs

IMS FF Update IMS FP Update DB2 Update

SltoT1
S2to T2
S3to T3
S4to T4

S5to T5

Result

Log Before/After Image (S4)
Update Database (S5)

Log Commit (S4)

IMS Log is Frozen (S4)

IMS DB is Frozen (S5)

Update was Committed

Log After Image (S4)
Log Commit (S4)
Update Database (S5)
IMS Log is Frozen (S4)

IMS DB is Frozen (S5)

No DB Commit, Need REDO

Log Before/After Image (S2)
DB2 Log is Frozen (S2)
DB2 DB is Frozen (S3)

No Commit, No REDO
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Example:

(Loa

(DB

IMS and DB2 in Same UORs

(IMS

(IM

Ilgpell
||:|lii
[

IMS FF Update IMS FP Update DB2 Update

Log Before/After Image (S2)

S1toT1

S2to T2

S3to T3

S4to T4

S5to T5

Result

Log Before/After Image (S4)

Update Database (S5)

Can not Log Commit (S4)
(Waiting for DB2 Commit)

IMS Log is Frozen (S4)

IMS DB is Frozen (S5)

Update is Backed Out

Log After Image (S4)

Can not Log Commit (S4)
(Waiting for DB2 Commit)

IMS Log is Frozen (S4)

IMS DB is Frozen (S5)

No Commit, No REDO

DB2 Log is Frozen (S2)

DB2 DB is Frozen (S3)

No Commit, No REDO
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IMS and DB2 Recovery Expert: IMS Onetime Setup o

Primary Site

Step 1 Step 2 Step 3

IMS Recovery Expert DB2 Recovery Expert

IMS Recovery Expert

g s Analyze IMS Configuration Register DB2
Include/Exclude Datasets Analyze DB2 Configuration
1 Step 4 Step 5
IMS Recovery Expert
Create Backup Profile IMS Recovery Expert
Include DB2 Volumes Create Profile for DR Site
Update Target Pool Build Restart JCL

Update Offload Options
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IMS and DB2 Recovery Expert: DB2 Onetime Setup o

Primary Site
Step 1 Step 2 Step 3
IMS Recovery Expert
DB2 Recovery Expert DB2 Recovery Expert . y =Xp
Register DB2 Analyze DB2 Configuration Register IMS
cgister / g Analyze IMS Configuration

1 Step 4 Step 5
DB2 Recovery Expert
Create Backup Profile DB2 Recovery Expert
Include IMS Volumes Create Profile for DR Site
Update Target Pool Build Restart JCL

Update Offload Options
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IMS and DB2 Coordinated Restart DR (SLB Only)

Remote Site

IMS or DB2
Recovery Expert
Run DRESTART

(Create Restart PDS)

IMS or DB2
Recovery Expert
Execute Restart JCL
(Restore SLB)

Emergency Restart IMS

Start DB2
(Show Dynamic Backout)

Show Updated Database
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IMS Recovery Expert: Onetime Setup

Primary Site

Step 1

IMS Recovery Expert
Register IMS
Include/Exclude Datasets

Step 2

IMS Recovery Expert
Analyze IMS Configuration

1 Step 3

IMS Recovery Expert
Create Backup Profile
Update Target Pool
Update Offload Options

Step 4

IMS Recovery Expert
Create Profile for DR Site
Build Recovery JCL
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DB2 Recovery Expert: Onetime Setup

Primary Site

Step 1

DB2 Recovery Expert
Register DB2

Step 2

DB2 Recovery Expert
Analyze DB2 Configuration

1 Step 3

DB2 Recovery Expert
Create Backup Profile
Update Target Pool
Update Offload Options

Step 4

DB2 Recovery Expert
Create Profile for DR Site
Build Recovery JCL
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IMS and DB2 Coordinated Recovery & Restart DR o

Primary Site

Cold Start IMS
Start DB2

BMP (No Commit)

BMP (Suspend)

Remote Sitg

0J0
Execute IMS Restart JCL
Execute DB2 Restart JCL
(Restore SLB)

Recover IMS DB
Recover DB2 DB

{

(Show Dynamic Backout)

Create Restart PDS)

‘ Run DB2 DRESTART
Run IMS DRESTART

4

Restart IMS
Start DB2

Show Database Updates
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Demo of IMS and DB2 Coordinated DR
(Onetime Setup)
(Coordinated IMS and DB2 Restart)
(Coordinated IMS and DB2 Recovery & Restart)
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Please Note: Iy
[l

IBM’ s statements regarding its plans, directions, and intent are subject to
change or withdrawal without notice at IBM’ s sole discretion.

Information regarding potential future products is intended to outline our
general product direction and it should not be relied on in making a
purchasing decision.

The information mentioned regarding potential future products is not a
commitment, promise, or legal obligation to deliver any material, code or
functionality. Information about potential future products may not be
incorporated into any contract. The development, release, and timing of any
future features or functionality described for our products remains at our
sole discretion.

Performance is based on measurements and projections using standard IBM
benchmarks in a controlled environment. The actual throughput or
performance that any user will experience will vary depending upon many
factors, including considerations such as the amount of multiprogramming in
the user's job stream, the 1/O configuration, the storage configuration, and the
workload processed. Therefore, no assurance can be given that an individual
user will achieve results similar to those stated here. .
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Availability. References in this presentation to IBM products, programs, or services do not imply that they will be available in all countries in el
which IBM operates.

The workshops, sessions and materials have been prepared by IBM or the session speakers and reflect their own views. They are provided for
informational purposes only, and are neither intended to, nor shall have the effect of being, legal or other guidance or advice to any participant.
While efforts were made to verify the completeness and accuracy of the information contained in this presentation, it is provided AS-IS without
warranty of any kind, express or implied. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, this
presentation or any other materials. Nothing contained in this presentation is intended to, nor shall have the effect of, creating any warranties or
representations from IBM or its suppliers or licensors, or altering the terms and conditions of the applicable license agreement governing the use
of IBM software.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have
achieved. Actual environmental costs and performance characteristics may vary by customer. Nothing contained in these materials is intended
to, nor shall have the effect of, stating or implying that any activities undertaken by you will result in any specific sales, revenue growth or other
results.

© Copyright IBM Corporation 2011. All rights reserved.

" U.S. Government Users Restricted Rights - Use, duplication or disclosure
restricted by GSA ADP Schedule Contract with IBM Corp.

IBM, the IBM logo, ibm.com, Information Management and IMS are trademarks or registered
trademarks of International Business Machines Corporation in the United States, other
countries, or both. If these and other IBM trademarked terms are marked on their first
occurrence in this information with a trademark symbol (® or ™), these symbols indicate
U.S. registered or common law trademarks owned by IBM at the time this information was
published. Such trademarks may also be registered or common law trademarks in other
countries. A current list of IBM trademarks is available on the Web at “Copyright and
trademark information” at www.ibm.com/legal/copytrade.shtml

Other company, product, or service names may be trademarks or service marks of others. .
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Communities A
® On-line communities, User Groups, Technical Forums, Blogs,
Social networks, and more

— Find the community that interests you ...

® Information Management ibm.com/software/data/community

® Business Analytics ibm.com/software/analytics/community

® Enterprise Content Management ibm.com/software/data/content-
management/usernet.html

® IBM Champions

— Recognizing individuals who have made the most outstanding
contributions to Information Management, Business Analytics, and
Enterprise Content Management communities

® ibm.com/champion
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An exclusive Invitation for System z Attendees

ROCK THE MAINFRAME

at the

mEﬂB@-mEE

I"ﬂusm Hall

Wednesday, October 26th 7:00 pm - 10:00 pm

Enjoy a night of southern hospitality with cocktails and cajun hors d oeuvres.

Keep the party rockin' by taking a turn on the Rock Band video game.
Join your colleagues, conference speakers and key members Wear your
from your IBM System z team and €@ GT Software 10D badge

and £ pin

The House of Blues Music Hall is next door to the restaurant to get in

on the casing kevel across from the Mandalay Bay Hotel,
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Thank Youl!
Your Feedback is Important to Us

® Access your personal session survey list and complete via SmartSite
— Your smart phone or web browser at: iodsmartsite.com
— Any SmartSite kiosk onsite

— Each completed session survey increases your chance to win
an Apple iPod Touch with daily drawing sponsored by Alliance
Tech
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