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I.   Power Virtual Server ‒ Deploying AIX Instances

 II.  ORACLE Database Installation Options

 III. PowerHA SystemMirror Cluster Configuration

 IV. PowerVS ROHA Demonstration

 V.  Lessons Learned & Wrap-Up



Power Virtual Server



§ Flexible options to lower cost

− Optimize TCO 
with shared capacity 

− Low initial TCA 
with pay-per-use

§ Simple agility to respond to 
business demands  

§ Metering by the minute

§ Real time visibility and control

§ Scale up or Scale out 

§ Performance and Scale

§ Best in class Availability

§ Flexibility & Agility

§ Security

§ VM as a Service

§ Consistent architecture to 
On Prem infrastructure

§ AIX, IBM i and Linux

§ Access to other cloud services

§ Expanding locations and capability 

On-Premise Solutions IBM Power Virtual Server 
Infrastructure as a Service [IaaS]

SAN attached 
storage

SAN attached storage



ORACLE DB Deployment Options
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Node 1 – active

HDD

oradatavg

AIX

oraredovg

Clustered Shared Binary ORACLE Installation 
[ PowerHA SystemMirror ROHA Functionality]
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Power Virtual Server workspace: Dal10-PowerHA-ROHA

RG1 (orapha-1,orapha-2)

(Base IP)en0 (Base IP)en0

orapha-1 (3GB, 0.25 core)

Service IP: orapha-svc
                     VG:  orabinvg, redovg, datavg
App Controller:  oradb Highly Available Application

Cluster Name:  Oracle_PHA_ROHA_cluster
                  OS:  AIX 7.3 TL1 SP1
 PowerHA Std: Version 7.2.7GA+fixes  

Tier1-Flash storage

orapha-2 (3GB, 0.25 core)

Internet

S922-a S922-b

en1 (Privat) en1 (Privat)
Privat network: rsdpriv

Public network: rsdora2

Power Virtual Server CLI:  https://cloud.ibm.com/docs/power-iaas-cli-plugin?topic=power-iaas-cli-plugin-power-iaas-cli-reference&mhsrc=ibmsearch_a&mhq=Power+virtual+server+cli

Find AIX 7.3 image

Create an image copy
Get the ID for the image copy

ibmcloud pi imglc | grep 7300
24083f6f-6ab7-4b59-bbd1-3ccb9e24a8db   7300-00-01                 /pcloud/v1/images/…

ibmcloud pi imgc 7300-00-01

ibmcloud pi imgs
ID                                                                   Name         Address
5e218463-31b3-44d3-a860-79fb249d3937 7300-00-01   /pcloud/v1/cloud-instances/….

Create the 2 LPARs
ibmcloud pi inc orapha --replicants 2 --replicant-scheme suffix --image 5e218463-31b3-44d3-a860-79fb249d3937 
--replicant-affinity-policy anti-affinity --network rsdora2 –network rsdpriv --memory 3 --processors 0.25        
--processor-type shared --sys-type s922 --pin-policy hard --key-name rsdkey --storage-type tier1

Create SSH key rsdkey Performed in GUI

Create networks (see next slide)

PROD Standby

Cloud Shell 
CLI 

Operations

https://cloud.ibm.com/docs/power-iaas-cli-plugin?topic=power-iaas-cli-plugin-power-iaas-cli-reference&mhsrc=ibmsearch_a&mhq=Power+virtual+server+cli


Instance orapha-1

Network Details
Cloud Shell 

CLI Operations
ibmcloud pi netcpu rsdora2 --dns-servers "8.8.8.8 9.9.9.9“

ibmcloud pi netcpr rsdpriv --cidr-block 10.10.0.0/29 --ip-range "10.10.0.2-10.10.0.6"

<IP>



Server 
Placement 
Group



Storage Details Cloud Shell 
CLI 

Operations

AIX Boot

hdisk1 in each node CAA Heartbeat Device

ibmcloud pi in orapha-1 | grep "Storage Pool  “
Storage Pool               Tier1-Flash-2

ibmcloud pi volc --size 20 --storage-pool Tier1-Flash-2 stage
ibmcloud pi volat stage --instance orapha-1

ibmcloud pi volc --size 1 --shareable --storage-pool Tier1-Flash-2 CAA_HB
ibmcloud pi volat CAA_HB --instance orapha-1
ibmcloud pi volat CAA_HB --instance orapha-2
…

ORACLE DB 
Volumes



VM 
Pinning



IBM Cloud Shell 
- Fast, efficient and can be automated! - 



orapha-1:/usr/local/hascripts# cat jfs2db_start.ksh

#!/bin/ksh

ORA_HOME=/u01/app/oracle/product/19c
ORA_OWNER=oracle

wall 'STARTING application oradb'

# Start the Oracle databases:
# This also starts the listener!
# The following command assumes that the oracle login
# will not prompt the user for any values
# Will start any DB listed in /etc/oratab with "Y" as last entry in line

su - $ORA_OWNER -c "$ORA_HOME/bin/dbstart $ORA_HOME”

wall ‘Oracle database started’
exit 0 

ORACLE Database
Start Logic

orapha-1:/usr/local/hascripts# cat jfs2db_stop.ksh

#!/bin/ksh

ORA_HOME=/u01/app/oracle/product/19c
ORA_OWNER=oracle

wall 'STOPPING application oradb'

# Stop the Oracle databases:
# This also stops the listener!
# The following command assumes that the oracle login
# will not prompt the user for any values
# /etc/oratab line with "Y" for DB instances to be started!

su - $ORA_OWNER -c "$ORA_HOME/bin/dbshut $ORA_HOME”

wall ‘Oracle DB stopped’
exit 0

ORACLE Database
Stop Logic



PowerHA SystemMirror & ROHA



IBM Media Center Channel – ISV on Power  [Internal & External Access]
https://mediacenter.ibm.com/category/ISV+on+Power/248395963

YouTube Channel:
https://www.youtube.com/@MrPowerHA/videos

Location of Video Intellectual Capital

https://mediacenter.ibm.com/category/ISV+on+Power/248395963
https://www.youtube.com/@MrPowerHA/videos


RG1 (Node A,B)

Node B

Service IP
Volume Group/s
App Controller

Standby LPAR

DLPAR additional 
CPU / Memory on 

fallover

Node A

HACMPserver:
        name = "App1"
        start = "/usr/local/hascripts/startapp1.sh"
        stop = "/usr/local/hascripts/stopapp1.sh"
        min_cpu = 0
        desired_cpu = 0
        min_mem = 0
        desired_mem = 0
        use_cod = 0
        min_procs = 0
        min_procs_frac = 0
        desired_procs = 0
        desired_procs_frac = 0
        start_mode = ""
        use_desired = 0
        optimal_mem = 0
        optimal_mem_frac = 0
        optimal_procs = 0
        optimal_proc_units = 0
        optimal_proc_units_frac = 0
        optimal_vprocs = 0
        cpu_usage_monitor = "yes"
        process_to_monitor_cpu = ""
        cpu_usage_monitor_interval = 10

Resource Optimized High Availability (ROHA)

1. Free Shared Processor Pool
2. CoD Resources
3. PEP 1.0 mobile Activations

CPU & Memory Resources

HMCs

Determine Desired CPU & 
Memory for Application

Register HMCs 
into the Cluster

Update 
Application 

Controller Values 
with Desired CPU 
& Memory values

Local Integrated DLPAR Capability

Shared SAN LUNs

CAA Repository 

Data Volumes



Node B

.25  Standby LPAR

Node A

PowerHA SystemMirror - Integrated DLPAR Scenario

HMCs

LPAR A Profile

Min CPU
Desired CPU .25
Max CPU

LPAR B Profile

Min CPU
Desired CPU .25
Max CPU

.25 Prod LPAR

i.e. Highly Available Application that requires 20 CPUs

Boot up with profile valueStart up PowerHA Services:

Acquire Service IP

Launch Application Controller

Varyon VGs & Mount FS

DLPAR in additional 
CPU / Memory 

resources if configured 

+19.75 CPU

PowerHA Std. licenses:
System A:  20 CPUs
System B:  20 CPUs
      Total :  40 licenses

PowerHA Std. licenses:
System A:  20 CPUs
System B:    1 CPUs
      Total :  21 licenses

App1_start.sh
……..
……..

R
O

H
A

Shared SAN LUNs

CAA Repository 

Data Volumes



Node A 

Node B 
ORACLE DB

CPU = 1.25 Cores
Memory = 8 GB

StandbyActive

Minimum Values

+1 CPU 
+5 GB MEM

Cluster 
Failover

ROHA Operation

CPU = .25 Core
Memory = 3 GB AIXAIX CPU  = .25 Core

Memory= 3 GB



Minimum Values

Node A Node B 

StandbyActive

CPU = .25 Core
Memory = 3 GB AIXAIX CPU  = .25 Core

Memory= 3 GB

HOST
Free
Pool

PowerVS Infrastructure

2

+1 CPU 
+5 GB MEM

3

1

PowerVS 
Service 
Broker

ROHA Acquire Operation

Calculate App Requirements
ROHA Release Operation

HOST
Free
Pool

ORACLE DB STOP



# smitty sysmirror

* old API key shown for demonstration purposes



1) Store the “CRN” 
Cloud Resource Name

2) Store the API Key

* old API key shown for demonstration purposes



Different ways to display this  (odmget, Smit panel, clmgr)

Input Values 
that cluster will 
need to add



ROHA Demonstration



Node 1 - NMON Outputs
#1

Node 2 - NMON Outputs
#2

#3Node1 - Command Window #4Node2 - Command Window

#5Node1 - hacmp.out log tail #6Node2 – hacmp.out log tail





orapha-2

orapha-1

DB Start

DB Start

DB Start
DB down

ROHA ROHA

ROHA ROHA

ROHA

Cluster Services Start
# clmgr start cluster

RG1 move to node 2
# clmgr mv rg RG1 node=orapha-2

RG1 move to node 1
# clmgr mv rg RG1 node=orapha-1

DB down

DB up

DB up

DB up



DB Start

DB Start

DB Start

RG mv -> node 2

DB down

RG mv -> node 1

DB down

orapha-1

orapha-2

DB up

DB up

DB up

ROHA ROHA

ROHA ROHA

ROHA



EVENT START:  start_server  oradb  test_app2

clcloudroha -o acquire -m 12.0000 -p 1.2500

………………………………………………………………………………………………………………….

/v
ar

/h
ac

m
p/

lo
g/

ha
cm

p.
ou

t

Example Acquiring 
(2) Application controllers

oradb + 1CPU
 + 5GB Mem

test_app2  + 4GB MemRO
H

A 
Va

lu
es

Result:   12GB Memory & 1.25 CPU

AIX   .25 CPU
Instance 3GB Mem

ROHA Command 
PowerHA invokes to 

PowerVS Service broker



Instance #1

Instance #2 CPU & Memory 
ROHA Resources 
Requested



Instance #1

Instance #2

Currently 
neither 

Instance is 
expanded

Available 
Resources 
on Backend 
Servers



Instance #1

Instance #2

Oracle DB 
currently 

hosted on this 
Instance

Backend 
Server 

Resources 
Reduced 



Observation: Resource Allocation



orapha-1:/usr/local/hascripts# cat jfs2db_start.ksh

#!/bin/ksh

ORA_HOME=/u01/app/oracle/product/19c
ORA_OWNER=oracle

wall 'STARTING application oradb'

# Start the Oracle databases:
# This also starts the listener!
# The following command assumes that the oracle login
# will not prompt the user for any values
# Will start any DB listed in /etc/oratab with "Y" as last entry in line

su - $ORA_OWNER -c "$ORA_HOME/bin/dbstart $ORA_HOME”

wall ‘Oracle database started’
exit 0 

ORACLE Database
Start Logic

orapha-1:/usr/local/hascripts# cat jfs2db_stop.ksh

#!/bin/ksh

ORA_HOME=/u01/app/oracle/product/19c
ORA_OWNER=oracle

wall 'STOPPING application oradb'

# Stop the Oracle databases:
# This also stops the listener!
# The following command assumes that the oracle login
# will not prompt the user for any values
# /etc/oratab line with "Y" for DB instances to be started!

su - $ORA_OWNER -c "$ORA_HOME/bin/dbshut $ORA_HOME”

wall ‘Oracle DB stopped’
exit 0

ORACLE Database
Stop Logic





orapha-1:/usr/local/hascripts# cat jfs2db_start.ksh

#!/bin/ksh
# set -x
ORA_HOME=/u01/app/oracle/product/19c
ORA_OWNER=oracle

echo "`date`: Entered jfs2db_start.ksh ..." > /tmp/DBstartLog.txt

minmem=`/usr/es/sbin/cluster/utilities/clcloudroha -o query -a minmem | sed '/minmem/d'`
meminc=`clmgr q roha oradb|awk -F\" '/OPTIMAL_MEM/ {print $2;}'`
let reqmem=${minmem}+${meminc}
currmem=`lparstat -i |awk '/^Online Memory/ { print $4/1024;}'`
let count=60

echo "`date`: Starting wait for memory ..." >> /tmp/DBstartLog.txt

while [ $count -gt 0 -a $currmem -lt $reqmem ]
do
        sleep 1
        currmem=`lparstat -i |awk '/^Online Memory/ { print $4/1024;}'`
        echo "`date`: $count seconds left : Memory not active yet - need: $reqmem and have: $currmem." >> 
/tmp/DBstartLog.txt
        let count=count-1
done

if [ $count -eq 0 ]
then
        echo "`date` : Did not get sufficient memory within 60 seconds - aborting DB start!" >> /tmp/DBstartLog.txt
        exit 1
fi

wall 'STARTING application oradb'
# This also starts the listener!
# Will start any DB listed in /etc/oratab with "Y" as last entry in line

su - $ORA_OWNER -c "$ORA_HOME/bin/dbstart $ORA_HOME"
echo "`date` : DBs started if marked in /etc/oratab with 'Y'." >> /tmp/DBstartLog.txt
wall ‘Oracle database started’
exit 0

ORACLE Database
Start Logic

with Validation of 
Memory expansion

LOG File

Memory check every second up to 60s

60 second wait

Abort after 60s if memory is not there





Observation: I/O Throttling



hdisk1 in each node

ORACLE Binary VG

Cluster Operation Total Time

1) Start of Custer Services 10 min (stabilized cluster)

• Oracle DB available 8 minutes

2) RG move operation 6 minutes (stabilized cluster)

• CPU & Memory release on node 1 within 3 minutes

• CPU & Memory allocation on node 2 within 5 minutes

Original 
LUN sizesORACLE Redo VG

ORACLE Data VG



hdisk1 in each node

ORACLE Binary VG

Cluster Operation Total Time

1) Start of Custer Services 10 min (stabilized cluster)

• Oracle DB available 8 minutes

2) RG move operation 6 minutes (stabilized cluster)

• CPU & Memory release on node 1 within 3 minutes

• CPU & Memory allocation on node 2 within 5 minutes

Original LUN sizes Times:

Cluster Operation Total Time

1) Start of Custer Services 5 min (stabilized cluster)

• Oracle DB available 4 minutes

2) RG move operation ~3 to 4 minutes (stabilized cluster)

• CPU & Memory release on node 1 within 1 minutes

• CPU & Memory allocation on node 2 within 2 minutes

After LUN Resize (Increased 1st disk in each volume group):
75GB

75GB

ORACLE Redo VG

ORACLE Data VG





Default PowerVS Instance Minimum sizes [ .25 CPU & 2GB Memory ]
    è support ticket to change | Instance needs to be offline. (Ideally PHA deploy should have gone with 4GB of mem)

Use PowerHA SystemMirror V727 SP1

ROHA Tunable to “Always Start Resource 
Groups” needs update (doesn’t guarantee resources)
  (Fallover works, but Implemented script work around)
  5 min default timeout (operations occur within a min+)

Implication of using Large Pages (16MB) for Oracle SGA

PowerVS IOPs Storage Limitations (Slower Start / Takeover)

Expectations with multiple Application Controllers using ROHA



KEY TAKEAWAYS
New Easy way for clustered AIX instances on IBM Power Virtual 
Server infrastructure to integrate Automatic Resource 
Adjustments of CPU & Memory 

Feature enables OPEX reduction & minimizes resource utilization 
    ( Note that it is NOT limited to ORACLE )

Consider resource availability in a Multi-tenant environment
     ( Option to reserve capacity with Shared Processor Pools )
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