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Please note

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



NOTICE AND DISCLAIMER

© 2021 International Business Machines Corporation. No part
of this document may be reproduced or transmitted in any form
without written permission from IBM.

U.S. Government Users Restricted Rights — use, duplication or

disclosure restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information
relating to products that have not yet been announced by IBM)
has been reviewed for accuracy as of the date of

initial publication and could include unintentional technical or
tho.graphica_I errors. IBM shall have no responsibility to update
this information. This document is distributed “as is” without
any warranty, either express or implied. In no event, shall IBM
be liable for any dama%e arising from the use of this
information, including but not limited to, loss of data, business
interruption, loss of profit or loss of opportunity. IBM products

and services are warranted per the terms and conditions of the *°

agreements under which they are provided.

IBM products are manufactured from new parts or new and
used parts.

In some cases, a product may not be new and may have been
previously installed. Regardless, our warranty terms apply.”

Any statements regarding IBM's future direction, intent or

prc:g:iuct plans are subject to change or withdrawal without
notice.

Performance data contained herein was generally obtained in a
controlled, isolated environments. Customer examples are

presented as illustrations of how those customers have used

IBM products and the results they may have achieved. Actual
performance, cost, savings or other results in other operating
environments may vary.

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.

Workshops, sessions and associated materials may have been
prepared by independent session speakers, and do not
necessarily reflect the views of IBM. All materials and
discussions are provided for informational purposes only, and
are neither intended to, nor shall constitute legal or other
g}%ida}ncnce or advice to any individual participant or their specific
situation.

It is the customer’s responsibility to insure its own compliance
with legal requirements and to obtain advice of competent
Ie%al counsel as to the identification and interpretation of any
relevant laws and regulatory requirements that may affect the
customer’s business and any actions the customer may need to
take to comply with such laws. IBM does not provide legal
advice or represent or warrant that its services or products will
ensure that the customer follows any law.
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The list of “Why”
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The need for a cloud-ready, enterprise-ready Db2
integrated cluster manager

TOA
Database Partitioning Feature (DPF) _ pureScale
with automated HA (same site) Online 24x7x365 with

automatic failover

Node1 — Primary . Node10 — Primary
Node2 — Standby Node5 — Primary Node1 — Standby
Node5 — Standby
Node9 — Standby Node2 — Primary Node8 — standby

Node8 — Primary

Node10 — Standby

Single integrated cluster Key driver for change Dev Plan

manager

* Surge of requests for cloud support « Concurrent development in both

* For all supported platforms * Lack of flexibility with TSA HADR and pureScale

* For all deployment models * Need single solution for all OSes,
architectures, form factors

* Quicker release schedule with
HADR




Stack Modernization
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Cost savings with Db2 Pacemaker Vs other Pacemaker
providers — 2 flavours

Per cluster node cost From ~$400 to ~S800

Per year support cost From ~$1200 to ~$2000

What “extras” may be needed to make Different distros poses different limitations (max # of We validate with our existing solution — no surprises,
the Db2 HADR solution work ? nodes, etc.) no hidden cost

Architecture / platform support RHEL: Intel and POWER, No IBM Z RHEL & SLES on Intel and IBM Z
SLES: Intel, POWER, and Z AlX is on the roadmap

Time to support the latest greatest HA Vary by distros. Typically, one full release, if not more, Adopts the latest greatest from upstream Goal: move
features from upstream open-source lower than up-stream up as often as we can

Support turnaround time Slower Faster




New and more flexible support statement
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As Non-Db2 Integrated solution

Pacemaker + dependent
s/w provided by

Pacemaker + dependent
s/w provided by
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Db2 Support Flow — Old Vs New
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For Db2 integrated
| 8 ) [ stlesforce. solution only
salesforce
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Pacemaker
Contributor

Support Coverage

Db2 provides Pacemaker support:
* when the Db2 provided Pacemaker stack is used as its integration cluster manager solution and the Db2 resource model are setup using the
db2cm utility provided at the same release level unless otherwise instructed by Db2. Support of any non-Db2 provided Pacemaker version
is the responsibility of the appropriate Pacemaker provider, not Db2.

on functionalities used by the integrated solution only where the functionalities are setup by db2cm utility unless otherwise instructed by
Db2. Support on other features available in the Db2 provided Pacemaker stack but not used by the integration solution are not included.



Pacemaker Process Model Overview

root 15048 1 0 Mayl5 ? 00:00:45 /usr/sbin/pacemakerd -f

haclust+ 15059 15048 0 Mayl5 2 00:00:07 /usr/libexec/pacemaker/pacemaker-controld
haclust+ 15054 15048 0 Mayl5 ? 00:00:56 /usr/libexec/pacemaker/pacemaker-based
haclust+ 15057 15048 0 Mayl5 2 00:01:38 /usr/libexec/pacemaker/pacemaker-attrd
haclust+ 15058 15048 0 Mayl5 2 00:00:05 /usr/libexec/pacemaker/pacemaker-schedulerd
root 15055 15048 0 Mayl5 ? 00:00:06 /usr/libexec/pacemaker/pacemaker-fenced
root 15056 15048 0 Mayl5 ? 00:00:33 /usr/libexec/pacemaker/pacemaker-execd
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pacemaker-

controld * The coordinator

| |

(one will be crowned as Domain Leader)

—

pacemaker-schedulerd * Cluster actions evaluator

« Gateway to Cluster Information Base (CIB)
e —

pacemaker-based

o Node Attributes Maintainer
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fechnical
Support

Components Interactions in the “Stack”
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Current Stack vs New Stack

r

Global Resource Manager
(GbIResRM)
sends
Cu rrent HADR actions
Recovery Resource Manager
StaCk .- (RecoveryRM) feeds events
~ based on

DbZ/TSA/RSCT resource
Resource Monitoring and Control e
RMC

RM RM RM

Config I Audit J Event j

RM

New HADR Stack —
Db2/Pacemake
Corosync

RM RM

File system J Storage J RM

), ' Asss sasa "
’ High Availability Group Services Consistent view of
group info & change
(HAGS) order
. AAAA AAAA
Misgs distribution Msgs distribution
W Heartbeat ring Communication Infrastructure g\(/eir:rations 8
High Availability Topology Connectivity/zraph ——— ] ] . 3
Services (HATS - N
( ) Cluster membership I Monitor I Quorum l ‘§
feeds

Network Information and K ———————— A———— o

Monitoring services (NIMs)
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J
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TSA Vs Pacemaker — diagnostic files comparison

[Chlie=R) RMC 'l For configRM activities such as fencing, find the leader,
A (RecoveryRM) Config Audit Event

Find RecRM master, then format the trace:

lssrc -1s IBM.ConfigRM | grep -i leader
cd /var/ct/IW/log/mc/IBM.RecoveryRM

rpttr -odtic trace summary >>
Issrc -1s IBM.RecoveryRM | grep -i master a

RM RM RM

File syst Storage RM . .
cd /var/ct/<domain name>/log/mc/IBM.RecoveryRM w qg] Jvar/ct/<domain> Vs /var/ct/IW for different RMs
rpttr -odtic trace_summary . global vs local scope of trace

Others: High Availability Group Services
TSA spool trace, syslog | (HAGS)

Msgs distribution
High Availability Topology
Services (HATS)
Network Information and
Monitoring services (NIMs)

4444 200 Msgs distribugo For heartbeat info of various adapters, look for Network
Interface Monitor (NIMs) file:

/var/ct/<domain>/log/cthats/nim.cthats.<device>

Corosync oo
C ication Inf Event
ommunication Infrastructure Generations

Find domain leader

db2cm —-list | grep leader Cluster membership I Monitor I Quorum l

/var/log/pacemaker/pacemaker.log, syslog /var/log/cluster/corosync.log, syslog




Performance comparisons between TSA and
Pacemaker

1. Reboot: Pacemaker is faster in recovery from various reboot scenarios
* |In dual reboots scenario with Pacemaker, DB recovery is ~45% faster

* Inreboot standby scenario with Pacemaker, Standby reintegration is ~28% faster

2. kill =9 db2sysc: Pacemaker is faster in recovery even though TSA detects some
intermediate events faster

* In kill -9 Primary scenario, Pacemaker provides ~33% faster DB resource recovery

* In kill -9 Standby scenario, Pacemaker provides ~31% faster instance resource recovery

3. User initiated takeover: Pacemaker is faster overall process

* Provides 24% faster overall process over TSA

Note: More improvements possible with more experimentation with various config parameters.
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The evaluation process began in mid 2019 ...

Criteria

f

1. Aim for SINGLE cluster manager for:

* pureScale, HADR, DPF HA

* all supported platforms — AlX, Linux

* On-prem, VM, non-containerized cloud, containerized cloud
7 2. Minimum dependency on other software owned by others

3. Support Mechanism

4. Rolling update (for pS)

5. Licensing & Cost

6. Reputation & Readiness

7. Ability to integrate with Db2

Pacemc

7 Candidates ™
1y
~ V4 ) _
‘Lorosync: [ )
Sorosyne. ) \
... aker etcd
\ \\{ y
Intel RHEL AL Gl PPCLE Linux Bare- Rolling | Integration
& SLES R';'LEELS& RHEL AlX VM | metal |€OMtAINer | idate | with Db2 Cost

Possible?

Possible3

1 Db2 built RPMs and validated 2 Need to build RPM and validate

Possible

3 Need development & test




What platforms, Db2 releases & deployment env.
are supported ?

Architecture / Platforms / TSA Pacemaker
OS Version

Intel / RHEL / 7.x V11.5.4.0 No Plan _
On-premise DC Yes

Intel / RHEL / 8.1 V11.5.4.0 V11.5.4.0+
Non-containerized Yes

Intel / SLES / 12 SPx V11.5.4.0 No Plan Private Cloud

Intel / SLES / 15 SPy No V11.5.4.0+

Non-containerized Yes, validated on AWS
Public Cloud and Microsoft Azure on
Intel RHEL

Linux on IBM Z / RHEL 8.1 V11.5.4.0 V11.5.4.0+

Linux on IBM Z / SLES 15 SP1 No V11.5.4.0+
POWER 8 RHEL 7.x Yes No Plan

Container Not yet.

POWER 8 & 9 / RHEL 8.2+ No In roadmap
POWER 8 & 9 / SLES 15 SPy No In roadmap
POWER /AIX /7.2 TL4 V11.5.4.0 In roadmap

P No plan to support Pacemaker as Integrated solution with older version of RHEL (7.x) and SLES (12 SPx)
éo\z’ : . . .
No plan to support Pacemaker as integrated solution in earlier Db2 releases.



Rapid Agile Delivery Model — Laser-focus on MVP with
short dev cycle

=550
G & OA

Technical
Preview

* Cluster manager-aware integrated Db2
commands

* Integrated data collection via db2support
* Multiple instances & databases support
* New cluster manager configuration utility — db2cm
* Enhanced quorum type support with QDevice

* RHEL 8.1, SLES 15 SP1 support on
Intel and Linux on IBM Z

e Validated on AWS with
RHEL 8.1

* Newer
Pacemaker

* Integrated bundling
and install of
Pacemaker stack

* Multiple Standby

Support e Customized

configurations on

* Fast redeployment AU

via import & export
support

* Enhanced Network
Resiliency

e Advance HADR DB

* Two node support )
hang detection

with fencing on

AWS * Expanded distro

levels support

* Enhanced PD

version

g Wwer

o/ ol

Tentative

Clovd
B Clond

Rutore Gis

Tentative

* Active-Passive
HA Configuration

* DPF HA

* AlX
* POWER support
Linux

Support * pureScale

e Container

* Customized
config on IBM
Cloud & GCP

Support

* Other
Aha
Ideas

e Enhanced

Security Model
* Pacemaker y

Refresh * Expanded

distro levels
support

* More up &
running
automation

Linux

Note: Roadmap and content subjected to change

Linux + AIX




Sneak peek at the roadmap

2Q 2020 4Q 2020 I 2Q 2021 4Q 2021 I 2022 and beyond

@ ® ) | < < | <

W30 RELEASE

* Automated HA + Automated HA  Automated HA * Automated HA * Automated HA
*+ TSA * TSA * TSA * T5A * TSA only on AIX
* Pacemaker * Pacemaker GA: * Pacemaker * Pacemaker * Pacemaker only
Technical 2-node HADR on (More (expand to on Linux
Preview: 2-node Linux enhancements PPCLE)
HADR on Linux on Linux) * pureScale
* pureScale * pureScale * TSA only on AIX
* pureScale * TSA * pureScale * TSA * Pacemaker only
* TSA e TSA on Linux (run-at)

TSA will continue to be bundled with Db2 ipstall image on AlX only

Automated install & config. of Pacemaker

20 Note: Roadmap subjected to change

Next

* Automated HA
and pureScale

* Pacemaker AIX
support

* Pacemaker only
on all platforms

Next

e Automated HA
* Container
support

* pureScale
* Container
support

Automated install and configuration




The takeaway ...

e All Db2 LUW solutions with TSA as the integrated cluster manager where the

corresponding Pacemaker solution is already available are officially in maintenance
mode.

* Future enhancements will be considered in the Pacemaker path as a priority.

e Steps for converting from TSA to Pacemaker will be provided as new solutions with
Pacemaker are rolled out.

* The conversion step for 2-node configuration is already available (see later slide)

* The same will be provided in subsequent releases when DPF HA and pureScale support with
Pacemaker are made available.
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Packaging of Cluster Software

V11.5.4.0 (Technical Preview) + V11.5.5.0 (GA):

* Not bundled with Db2 install image (yet)

 The Pacemaker and all dependent cluster software will be packaged in a tar file, available for
download in an IBM hosted website (more detail later)

e Separate install
* provides an easy way to provide fixes and release new support without engine changes
(no need for special builds)

* Automated setup and configuration
* Through new Db2 cluster manager utility — db2cm (more detail later)

V11.5.6.0:

* Full bundling and install integration — Pacemaker stack is part of the Db2 install image.
 Download site is used to host cloud specific fencing agents
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Integrated Pacemaker install (V11.5.6.0)

Pacemaker Software Stack available as part of base Db2 install image!

* MRS site will only hold cloud specific RPMs (may change in future) Task #33 start

Fresh install or update: single command installs Pacemaker by default:

SNdbZ2llinstall —y b -/opt/ibm/db2/v11.5 —p SERVER

Description: TSA
Estimated time 300 second(s)
Task #33 end

Task #34
start Description: Pacemaker
Estimated time 300 second(s)

pinstta | 1PixPack —y b /opt/ibm/db2/V11.5 -p /opt/ibm/db2/V11.5.6 Task #34 end

Both db2 install & installFixPack handle Pacemaker version upgrade

automatically:

The execution completed Successfully

e Upgrade when current Pacemaker is Db2 supplied and has lower version
than the target one

» Skip if current Pacemaker:

is not Db2-supplied ----------------

is Db2-supplied but is already at higher version

WARNING: DBI1986E There is already a Pacemaker cluster

manager installed on the system that is not provided by
IBM. Remove the current installation of Pacemaker before
proceeding with your IBM-provided Pacemaker installation.
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Integrated Pacemaker install (V11.5.6.0) — cont’d

e Skip installation of Pacemaker during initial install with -NOPCMK flag

* db2 _install -p server -b /opt/ibm/db2/V11.5 -NOPCMK

* |f—-NOPCMK flag was used to install Db2, Pacemaker can be installed later using
db2installPCMK script included in the install image.

* <Db2_install_image>/universal/db2/<platform>/pcmk/db2installPCMK —i

* No longer require EPEL or Backport repositories to be setup for Pacemaker installation.

* Simpler setup, less maintenance going forward.

Note: Fencing agents will be available separately from the MRS site.



Integrated solution using Pacemaker
D b 2 Pa cema ke r D ocume ntati (0] |_ Integrated solution using Pacemaker

— Pacemaker base component

Networks in a Pacemaker cluster

Quorum devices support on Pacemaker

- Database administration |nSta||in the Pacema ker cluster Prerequisites for an integrated solution using Pacemaker

+ Db2 data servers db2cm - Db2 cluster manager utility

software stack

Instances —_— - Configuring a clustered environment using the db2cm utility

Databases — Database fundamentals Installing the Pacemaker cluster software stack

Database objects o Installing Install and configure a QDevice quorum

— Public cls rted with Db2 P: k
Data movement utilities and reference BRligEloudendors Supporiod With DD2ESComaleR

i I Requirements for Db2 pI‘OdUCtS Setting up two-node HADR with fencing on Amazon Web Services
High availability X (AWS)
Installing Db2 database servers . A
+ Outages Removing a cluster domain
Installing IBM Data Server drivers and — Maintaining a Pacemaker cluster domain

— High availability strategies :
clients

Redundancy User initiated takeover

Installing a Db2 pureScale environment User initiated takeover by force

Add a HADR database resource to the resource model

Failover
— Clustering Installing the Db2 Partitioned Database
Environment Delete an existing HADR database resource from the resource model
— Supported cluster management software . . . -
. . Associate a primary VIP with an existing HADR database of an
Pacemaker (Linux) Installing Db2 products and features using instance

IBM PowerHA SystemMirror for AIX aresponse file Disassociate a primary VIP with an existing HADR database of an

. . instance
Installing the integrated cluster
manager

IBM Tivoli System Automation for Multiplatforms (Linux and AIX) Associate a standby VIP with an existing HADR database of an

Microsoft Failover Clustering support (Windows) instance for-read-onzstandby

+ Installing and upgrading SA MP with the Disassociate a standby VIP with an existing HADR database of an

Db2 installer instance
e Remove all resources related to the public Ethernet adapter device on

Installing the Pacemaker cluster ahost in the resource model
software stack Remove all resources related to an instance in the resource model

Troubleshooting Pacemaker Installing IBM Data Studio Remove an automated HADR cluster with Pacemaker

Backup cluster configuration information

VERITAS Cluster Server

- Troubleshooting Pacemaker Using the Guardium Installation Manager

Db2 instance fails to restart automatically after a failure Client + Troubleshooting Pacemaker

Restore from a saved Pacemaker cluster configuration

Db2 HADR database pair both assume primary role Restrictions on Pacemaker
Database resource shows both HADR databases as standby Converting an existing Tivoli SA MP cluster to a Pacemaker cluster

Database resource stuck in stopped state )‘l"“ “ Converting an existing Pacemaker cluster to a Tivoli SA MP cluster
\'
3



https://www.ibm.com/support/knowledgecenter/SSEPGG_11.5.0/com.ibm.db2.luw.admin.ha.doc/doc/install_pacemaker_cluster.html
https://www.ibm.com/support/knowledgecenter/SSEPGG_11.5.0/com.ibm.db2.luw.admin.ha.doc/doc/c_pacemaker_intro.html
https://www.ibm.com/support/knowledgecenter/SSEPGG_11.5.0/com.ibm.db2.luw.admin.ha.doc/doc/c_integrated_solution_pacemaker.html

New integrated configuration tool —

Current

| - I
non-pureScale HA with TSA JEELTEEERs S gt

e >> N 3
m pureScale with TSA + Spectrum Scale

Pacemaker + Spectrum Scale

* ZERO chance to regress

- db2haicu and db2cluster
* Convergence is the long-

e more "db2cluster" like. Option- term strategy.

based, not menu- driven utility * InV11.5.4.0 and V11.5.5.0,

db2cm is only used for the
. integrated Pacemaker
e Easier to deprecate (and

remove) in the future solution.




db2cm - syntax diagram

»w— db2cm —»

»— -create

Domain
-publicEthernet — public-Ethernet-device-name — -host — host-name

-db — database-name — -instance — local-instance-name

-primaryVIP — ipv4-address ﬁ— -db — database-name — -instance — local-instance-name Instance, HADR DB,
-netmask — subnet-mask

Ethernet Resources
-standbyVIP — ipv4-address ﬁ— -db — database-name — -instance — local-instance-name
-netmask — subnet-mask I

-qdevice — quorum-device-host-name QUO rum
-instance — instance-name — -host — host-name
-publicEthernet — public-Ethernet-device-name — -host — host-name EXport / |mp0rt
-db — database-name — -instance — local-instance-name C| uster co nfigu ration

-primaryVIP — -db — database-name — -instance — local-instance-name
-standbyVIP — -db — database-name — -instance — local-instance-name
-qdevice — quorum-device-host-name

»w— -disable >«

»— -enable >«
Every db2cm invocation checks for Db2 version of Pacemaker and fails if it
isn’t. (recall db2cm should ONLY be used on integrated solution)

»w— -list-»a

»— -dump >«

> db2cm —-create —-cluster -instance
»— -export — file-path »<

s iiporr—qllraiesa Please use Pacemaker and Corosync packages provided by IBM.

These can be found at: https://www-

»— -COpy_resources — resource-agents-path — -host — host-name -»« 0l.ibm.com/marketing/iwm/platform/mrs/assets?source=mrs-
db2pcmk"

»w— -help >«



Usage Scenario: General flow of new installation &
setup

e |dentify & Setup hosts (2) in primary and DR sites @
e |dentify a 3rd host for Quorum Device setup

e Download Pacemaker Cluster Software (not needed starting from 11.5.6.0)

&)

e Follow instructions provided

e Use db2cm to configure

e No change from
existing
procedures




Quorum Support

* No IP Tiebreaker and disk tiebreaker support in Pacemaker

e Pacemaker recommends Qdevice for reliable Quorum
* Requires dummy node to run arbitrator daemon

* No need to install Db2 or setup Pacemaker in the dummy node. (more details next
slide)

* Azure also recommends a 3" host to provide STONITH Block Device (SBD) fencing.

 (Qdevice quorum is the recommendation for 2-node HADR setup



Qdevice Quorum & Qnetd Overview

Clusterl-Host2

Corosync

Corosync

. Voting info |
corosync-qdevice

corosync-qdevice

S Host3
Voting info Voting info

i corosync-gnetd

\

“3rd party arbitrator’s
decision maker

ClusterX-Host1 ClusterX-Host2

Db2

Db2 Cluster domain,

heartbeat ring
Pacemaker

Pacemaker

PEE | Corosync = pesessss Corosync

’ corosync-qdevice

corosync-qdevice

Cluster domain,

Db2
Pacemaker heartbeat ring

Qdevice Arbitrator
Node Details

Flexible in platform, architecture

* e.g. Validated using the same host for
RHEL, SLES clusters on Intel and Z.

Small memory, disk footprint

* Only need to install corosync-gnetd
RPM

* No need to install Db2 or Pacemaker
* Not part of the Pacemaker cluster

TCP/IP accessible from all hosts

Possible to share with other Pacemaker
clusters



Usage Scenario: Convert from TSA to Pacemaker

Typical “in-release” conversion scenario, start with one of the following:
«  Mod pack upgrade from V11.5.0.0 HADR with TSA to V11.5.4.0 HADR with TSA

*  Mod pack upgrade from V11.5.4.0 HADR with TSA to V11.5.5.0 HADR with TSA
e NewV11.5.4.0/V11.5.5.0 HADR instance w/ TSA

Then move to V11.5.5.0 HADR with Pacemaker A

y

Validate the cluster

Create Pacemaker
cluster & resources

y

eUse new cluster
management utility, o

Install Pacemaker

cluster software s e
’ .
‘ = TSA clust e Download from IBM site *Follow documentation It’s online!
AN TR (not needed from *except when VIP is used
e Delete all resources, 11.5.6.0 onwards)
—~ domain, software on . 11.5.4.
Backup existing TSA Suluae Apply to both hosts V11.5.4.0
config *No production use
e Optional (in case for V11.5.5.0
undo) R
e db2haicu -0 *Production for on-prem and
<backup.xml>

. non-containerized cloud




Usage Scenario: Convert from Pacemaker back to TSA

Assume “in-release” conversion scenario:

* FromV11.5.4.0 HADR with Pacemaker to V11.5.4.0 HADR with TSA
* From V11.5.5.0 HADR with Pacemaker to V11.5.5.0 HADR with TSA .

*except when VIP is used

‘ Create / Re-create TSA

model
‘ e From scratch using
Install TSA from Db2 db2haicu. OR
install image e Import from a previous

backup: db2haicu —f
<backup.xml>

Remove Pacemaker
resources and cluster

Backup existing HADR
with Pacemaker
configuration

e Optional



Usage Scenario: Fast re-deployment on same hardware

Maintaining a Pacemaker cluster domain

e Backup configuration U initiated takaover

User initiated takeover by force

[rootRjestingl]$ /home/db2instl/sqllib/adm/db2cm -export /tmp/backup.conf xﬁjggggﬁpb%emmmmewNw
Exporting configuration to /tmp/backup.conf

Delete an existing HADR database resource
from the resource model

[root@jestingl]$ 1s -la /tmp/backup.conf : : : s
Associate a primary VIP with an existing
-rw-r—--r-- 1 root root 12888 Sep 1 14:22 /tmp/backup.conf HADR database of an instance

Disassociate a primary VIP with an existing
HADR database of an instance

e Restore configuration (need to clean up existing environment via fssaciate s standlo YII with an exsting:
standby

db2cm -delete —cluster fIrSt) Disassociate a standby VIP with an existing

HADR database of an instance

: . c c . R e all lated to tt bli
[root@jestingl]$ /home/db2instl/sqllib/adm/db2cm -import /tmp/backup.conf EﬁgﬁiiégﬁTﬁiéiéimg£ﬁahﬁc

Importing configuration from /tmp/backup.conf resource model

Cluster created successfully. Remove all resources related to an instance
in the resource model

Remove an automated HADR cluster with
Pacemaker

Fast deployment on NEW hardware is possible: Backup cluster configuration information

Restore from a saved Pacemaker cluster

* Requires manual changes to exported file configuration

Example available in technote off KC Link to KC


https://www.ibm.com/support/knowledgecenter/SSEPGG_11.5.0/com.ibm.db2.luw.admin.ha.doc/doc/t_backup_cluster_config.html
https://www.ibm.com/support/pages/node/6330589

Multiple Standby Support
p y p p Restrictions for multiple standby databases

Modifications to a multiple standby database setup

Database configuration for multiple HADR standby

e Same support as with TSA solution iar“ab:sesdt R
olling updates with multiple standby
databases
7 Up tO 3 Standbys for eaCh HADR DB HADR monitoring for multiple standby databases

HADR takeover operations with multiple standbys

* Auxiliary standbys can be in 1 or 2 sites that is same or different from primary

Scenario: Deploying an HADR multiple standby
Step-by-step setup database setup

* Automatic failover supported between Principal Primary and Principal Standby  procedures on each IO PR S ITE T
host added to KC cluster with same-site failover automation

Examples: Takeover in a multiple HADR standby
setup

Primary
Virtual IP 1

Primary
Virtual IP 2

On host Cor D, run TAKEOVER
SUPERASYNC Db2 Auxiliary HADR DB Db2 Auxilia SUPERASYNC

Standby 1 e i

Host C hadrdb

Standby 1 0

hadrdb

Pick the host with the most up
to date log files

Db2 Principal Db2 Auxiliary Db2 Auxiliary Db2 Principal

Standby Standby 2 Standby 2 Standby
db2pd -hadr -db hadrdb |

—— stz o Host_B Host_D

grep

Primary Site (DataCenterl) Disaster Recovery Site (DataCenter2) S TANDBY_LOG_F ILE ’ PAGE ’ POS Disaster Recovery Site (DataCenter1)
Pacemaker Domain: db2hal Pacemaker Domain: db2ha2 Pacemaker Domain: db2hal

Best Practice Configuration



https://www.ibm.com/support/knowledgecenter/SSEPGG_11.5.0/com.ibm.db2.luw.admin.ha.doc/doc/c_scenario_two-site_mp_standby.html

Specific or alternate configurations on public cloud

Link to KC

New subsection
e AWSinV11.5.5.0
e AzureinV11.5.6.0

* Will grow to include
IBM Cloud, GCP, etc.
next release

Content expected to
include only the
“delta”. Not
duplicate the end-
to-end instructions
as for on-prem

Documentation Search inDb2 11.5 Q X

Change version

11.5

D Show full table of contents

 Filteron titles

Configuring a clustered
environment using the
db2cm utility

Install and configure a
QDevice quorum

Public cloud vendors
supported with Db2
Pacemaker

Alternate or
additional
configurations
available on Amazon
Web Services (AWS)

Alternate or
additional
configurations
available on Microsoft
Azure

Db2 / 11.5:./ & Feedback = Product list]

B Db211.5

Public cloud vendors supported with Db2 Pacemaker

Configuring a Db2°® clustered environment with Pacemaker using the db2cm utility is also applicable to cloud environments.

For more information on using the db2cm utility to configure an integrated Db2 clustered environment with Pacemaker, refer to Configuring a clustered
environment using the Db2 cluster manager (db2cm) utility.

Any additional configurations specific to different cloud vendors are listed below:

— Alternate or additional configurations available on Amazon Web Services (AWS)
Configuring a two-host HADR Pacemaker cluster on Amazon Web Services (AWS) with a quorum device host acting as a cluster arbitrator is supported.
The instructions for setting this up remain unchanged when deploying on AWS hostg.

— Alternate or additional configurations available on Microsoft Azure
device host acting as a cluster arbitrator is supported. The
instructions for setting this up remain unchanged when deploying on Azure hosts.

Parent topic: Link to technote

—> Integrated solution using Pacemaker

Content to merge back into this KC page
in next release.

Two topics: Fencing & Overlay IP (for VIP
setup)


https://www.ibm.com/docs/en/db2/11.5?topic=utility-public-cloud-vendors-supported-db2-pacemaker

New 2-node only support with fencing on AWS

Best practice “2+1” node configuration
(introduced in technical preview)

Clusterl-Host2

Clusterl-Host1

Cluster domain,
heartbeat ring

Log
shipping

Db2 Db2

- Corosync

Corosync

corosync-qdevice corosync-qdevice

F Host3

\ corosync-gnetd
yed |

Voting info Voting info

“3rd party arbitrator’s
decision maker

Pros

* No need of 3rd VM
(Lower on-going cost in

public cloud)

True 2-node configuration with fencing
(validated on AWS with fence_aws agent)

G

AWS-Host2

AWS-Host1

Invokes on split

1. Invokes on brain, one side

split t?;an.\, : is configured to
onesideis | | SIUEUI————
s> delay the
configured to | I~~~ Lt / i
1 fencing action
fence Cluster ' by a fixed time
. ahbbbbbbbL 1
without any domain, L
PN heartbeat gt (recommend
v ring 15 seconds).
\ /
\ 3. reboot Y
\ ) ’
\ action 7
N 4

~ bd
2. STONITH S & -
FEELEES SEt AWS centralized VM control

Cons

Longer recovery time (internal test showed up to 6 times
slower than with quorum device)

Additional configuration - longer HADR_PEER_WINDOW for
each DB (recommend at least 300 seconds)




Summary

* Key topics covered in today’s session:

Reasons why Pacemaker is a superior solution
Overview of Pacemaker Architecture

Quorum mechanism

Deployment, configurations

Multiple Standby, Fast redeployment, Cloud config.

Sneak peek at the roadmap

e

you

T
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