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Safe Harbor Statement
The following is intended to outline our general 
product direction. It is intended for information 
purposes only, and may not be incorporated into any 
contract. It is not a commitment to deliver any 
material, code, or functionality, and should not be 
relied upon in making purchasing decisions. The 
development, release, and timing of any features or 
functionality described for Oracle’s products remains 
at the sole discretion of Oracle.
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Program 
Agenda

� Introduction to 12c Upgrade Process
– Upgrade consideration 
– Upgrade paths 

� Upgrade Approaches
– 10.2.0.5/11.1.0.1 Æ 12.1.0.1 / 12.1.0.2
– 12.1.0.1 Æ 12.1.0.2

� Real World Lesson: Cerner’s 
Production System Upgrade
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Total Cloud Control

Complete Cloud 
Lifecycle Management

Integrated Cloud 
Stack Management

Business-Driven Application 
Management

Self-Service IT Simple and Automated Business Driven| |
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Enterprise Manager Releases 

� EM 12.1.0.2 is full EM release (not similar to BP1) 
� EM (OMS +Agent) binaries for all platform available on same day
� Fresh Install of EM 12.1.0.2
� Upgrade to EM 12.1.0.2

� 10.2.0.5 /11.1.0.1 Æ12.1.0.2

� 12.1.0.1 Æ 12.1.0.2   (bp1 not mandatory )

EM 12.1.0.1
BP1

EM Full Release
Oct 2011 

EM Full Release
Sep 2012

BP1 Patches on EM 12.1.0.1
Feb–July 2012

EM 12.1.0.1 EM 12.1.0.2
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Why Upgrade to EM 12c?

End-to-End 
Engineered Systems 

Management

Next-generation 
Management 
Framework

Complete Management 
for Enterprise Private 

Cloud
• Better Performance and 
Scalability
• Modular, Extensible 
Architecture
• Self Update
• Enhanced Security
• Integration of acquired 
products

•End-to-End Application 
Performance Management
•Fusion Application 
Management
•Application-to-Disk resource 
metering
•Chargeback/Showback
•Oracle Billing and Revenue 
Management (BRM) 
Integration

•Self-service 
Provisioning, Policy 
Based Resource and 
Workload Management, 
Chargeback
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Upgrade Improvements Automation and Guided 
Workflow 

Near zero downtime 

Pre-deployment checks 
and validations

Phased Agent Upgrade 

Improvements

Simple Fallback 
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Upgrade Considerations and Requirements

� New capabilities necessitate that the older version of agents (10.x, 11.x) 
will not work with 12.1.0.x OMS 

� Minimum Infrastructure Requirement for Linux-64 bit

* May vary with plug-in software 

12.1.0.x OMS (per OMS) 12.1.0.x Management Agent (per Agent)

RAM 4GB 512 MB 

Hard 
Disk 

7GB 1GB*
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� Following are the supported upgrade 
paths: 

a) 10.2.0.5 Æ 12.1.0.1 /12.1.0.2
b) 11.1.0.1 Æ 12.1.0.1 / 12.1.0.2
c) 12.1.0.1 Æ 12.1.0.2

� Recommended Upgrade Paths 
a) 10.2.0.5 /11.1.0.1  Æ 12.1.0.2
b) 12.1.0.1 Æ 12.1.0.2

Upgrade Paths 

All Upgrade Paths 

10.1.x.0 10.2.0.1

10.2.0.2

10.2.0.3

10.2.0.4

10.2.0.5

Linux x86-64
HP-UX (Itanium)

AIX, HP-UX
(PA RISC)

Windows 32 bit

Linux x86

11.1.0.1

12.1.0.1

12.1.0.2
Recommended 
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Upgrade Path 

� Upgrade Approaches: 
– 1-system Upgrade 
– 2-system Upgrade 

10.2.0.5/11.1.0.1 Æ 12.1.0.1 /12.1.0.2

10.1.x.0 10.2.0.1

10.2.0.2

10.2.0.3

10.2.0.4

10.2.0.5

Linux x86-64
HP-UX (Itanium)

AIX, HP-UX
(PA RISC)

Windows 32 bit

Linux x86

11.1.0.1

12.1.0.1

12.1.0.2
Recommended 
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� Guided workflow  
� EM Upgrade impact reports 
� Software Management for Agents and 

Plug-in 
� Pre-upgrade repository specific checks
� Single console for mass agent upgrade 
� Agent readiness check 

Pre-Upgrade Console 

Dashboard : Plan your Upgrade 
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Upgrade Approaches
Complete Cutover With Higher Downtime (Using One System)*

• EM 10.2.0.5/11.1.0.1 and 12.1.0.x systems co-exist and only one of them can be 
active at any given point in time

• Entire system (Agents, OMS, Repository) gets upgraded to 12.1.0.x 
simultaneously with some downtime

Phased Cutover With Minimal Downtime (Using Two Systems)*
• EM 10.2.0.5/11.1.0.1 and 12.1.0.x systems co-exist and can be active 

simultaneously until all targets from EM 10.2.0.5/11.1.0.1 are migrated to 
12.1.0.x  system in an orderly fashion.

• Agent Upgrade can be staggered over time

* Henceforward referred to as One-system and Two-system approaches, respectively
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10.2.0.5
Repository

12.1.0.x 
Repository

One System Upgrade
1. Start with existing 10.2.0.5 / 11.1.0.1  system

2. Apply the Pre-upgrade console patch 

3. Deploy 12.1.0.x agents from Pre-upgrade console

4. Run health-check on 12.1.0.x agents 

5. Switchover

• Quiesce 10.2.0.5/11.1.0.1  agent queues

• Shutdown the 10.2.0.5/11.1.0.1 agents

• Start 12.1.0.x agents

6. Backup the repository (Manual, RMAN Recommended )

7. Shutdown the old OMS (10.2.0.5 / 11.1.0.1 )

8. Install 12.1.0.x OMS and upgrade the repository

9. Start the 12.1.0.x OMS

10.Start accepting 12.1.0.x agent connections

One-System Approach

Target 1 Target 2

10.2
Agent

10.2
Agent

12.1.0.x
Agent

12.1.0.x
Agent

TARGETS

OMS

REPOSITORY

10.2.0.5
OMS

12.1.0.x
OMS

10.2.0.5
Backup
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10.2.0.5
Repository

Two System Upgrade 
1. Start with existing 10.2.0.5 / 11.1.0.1 system

2. Apply the Pre-upgrade console patch 

3. Deploy 12.1.0.x agents from Pre-Upgrade console

4. Backup the repository (Manual, RMAN Recommended )

5. Deploy 12.1.0.x OMS

6. Upgrade backed-up repository to 12.1.0.x 

7. Start the 12.1.0.x OMS

8. Switchover : shutdown the 10.2.0.5 / 11.1.0.1 agents 
incrementally and activate 12.1.0.x agents

9. Verify Data Migration from Post Upgrade console

10. When all agents are successfully switched, 
decommission the 10.2.0.5 / 11.1 OMS

Two-Systems Approach

Target 1 Target 2

10.2
Agent

10.2
Agent

12.1.0.x
Agent

12.1.0.x
Agent

TARGETS

OMS10.2.0.5
OMS

12.1.0.x
OMS

10.2.0.5
Backup
12.1.0.x

Repository

REPOSITORY
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� Job to perform lazy migration of 
historical data

� By default jobs will runs 
automatically at the end of the 
upgrade 

� User can choose to turn-off 
automatic DDMP jobs and run 
manually based on system load 

Deferred Data Migration

Post Upgrade Features
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� Applicable for two-system approach only
� Targets continue to accrue data on EM 

10.2.0.5/11.1.0.1 even after backup of 
repository, until they are migrated to 
12.1.0.x system. As a result, on 12.1.0.x  
repository, we will not be able to see this 
accrued target data, until it got migrated.

� View/Retry status of accrued data 
migration jobs for all the targets

Accrued Target Data Migration

Post Upgrade Features
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� Diff reports
– Configuration, setup-related changes 

that were made to the old system while 
2-system upgrade was happening 

� Uninstall old Agents (Sign off)

Post Upgrade Features
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Upgrade Path 
12.1.0.1 Æ 12.1.0.2

10.2.0.1

10.2.0.2

10.2.0.3

10.2.0.4

10.2.0.5

11.1

12.1.0.1

12.1.0.2

� Upgrade options supported : 1-System (with 
downtime)

� High level steps: 
Step 1: Bring down your 12.1.0.1 OMS and invoke  EM 12.1.0.2 run- Installer 

Step 2: Upgrade your OMS and repository  (Use1-system option in Installer) 

Step 3: EM 12.1.0.2 console will have Agent upgrade console ( AUC) by 
default 

Step 4: Use AUC to upgrade your 12.1.0.1 agents to 12.1.0.2 

� Plug-ins installed in 12.1.0.1 EM will be 
upgraded to newer version of plug-in
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� Mass Agent upgrade across platforms 
� Agent upgrade from 12.1.0.1 to 

12.1.0.2
� All plug-ins deployed on 12.1.0.1 

Agent will be upgraded if newer 
version of plug-in is available on 
12.1.0.2 OMS

Agent Upgrade Console (AUC)



Upgrading to Oracle Enterprise Manager 12c: 
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Agenda

Cerner at a Glance
Why We Choose Enterprise Manager 12c
Big Decision: Install Vs Upgrade 
How Long it Took
Step by Step Enterprise Manager Upgrade 
Overall Upgrade Experience 
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Cerner at a Glance
Largest Strategic Global Health Care IT Company

Founded in 1979, headquartered in Kansas City, MO
Supports:

9,000+ Facilities Worldwide
2,600+ Hospitals
3,500+ Physician Practices (30,000+ Physicians)
500+ Ambulatory Facilities
800+ Home-Health Facilities
1,600+ Retail Pharmacies

R&D Commitment and Clinical Culture
Comprehensive Suite of Health Care Solutions & Services
Over 1,000 Clinicians
Over $2.5B of Cumulative R&D
Contemporary, Scalable Solution Architecture

9,000+ Associates Worldwide
3,000+ Employed in Professional & Managed Services
2,000+ Employed in Intellectual Property (IP) Organization

Company Mission:
Contribute to the systemic improvement of health delivery and the health of communities
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Healthe Record
Health Info 
Exchange

Healthe Transaction/
Exchange

Claims Processing
Third Party Administration

Physician Services
PowerWorks

Healthe Connections
Condition Mgmt

Public Health Record

850 Physician offices
(9800+ Users)

CernerWorks 
Remote Hosting

CernerWorks 
Client Hosted Mgmt

CernerWorks
Disaster Recovery

ITWorks
Full IT Service

Consumer Institution

350 Hospitals/Clinics
(147K+ beds = 16% US)

Cerner’s Healthcare 
Technology Infrastructure
� 23,301 Systems
� 17.85 Petabytes of Storage
� 133,489 Concurrent Users
� HIPAA/HITECH Compliant
� Redundant optical SONET rings
� 840 Network Circuits

2011 YTD Infrastructure Availability:  
99.999%

Cerner’s Hosting Experience

Voted “Best in KLAS” for Hosting in Each of the Last 3 Years

10+ Years of Experience Hosting Critical Clinical Systems
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OEM as a Service

Enterprise
Customization
Value-based
Outcomes

Integrated central repository for enriched 
database management:

Automated toolkit
Custom compliance policies
Self-healing actions capabilities

Improved Stability & Performance
50% decrease in database incidents as a 
result of preventative actions
17% of problems are now identified without 
DBA intervention

Reduced Capital Expense
Reduced hardware capital by $9.5M

Increased DBA Efficiency
12% client base growth with no additional 
staff
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Why Oracle Enterprise Manager 12c?

Increased functionality
Compliance Library
Metric Extensions
Latch free investigation
Control over agents (start/stop remotely)
Integrated Configuration Manager
Automatically applying metrics/standards
Additional security features

We sell EM-as-a-Service : We want latest and greatest!!!!!
Since we sell this, you don’t want to sell old code.
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Cerner’s 11g System Overview

EM Agents: 855 
Agents platform break up AIX (13%), HP-
UX(6%), Redhat Linux (80%), Windows(1%) 

Application Server
3 RHEL 4.8 32 bit Physicals
2p Quad Core 8gb

Repository
3 Node RHEL 4.8 64 bit
Oracle Enterprise 10gR4
2p Quad Core 16gb
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Big Decision: Install Vs Upgrade?

1-System Upgrade ruled out due to downtime
Few factors that helped with the decision 
Fresh Install 2-System Upgrade 
Will loose historical data 
• Start from scratch
• Export/import available to carry over templates/reports
• Jobs/Users/Roles not carried over

Keep all historical data
• Projected growth 
• Custom jobs and reports
• Cloud user requirements to maintain data

Need to push agents on all the target hosts 
where you have old agents running , need to 
open new ports 

Need to upgrade all agents , no need to open 
any ports 

Perform post install tasks: Setup software 
library, create users, new policies

Perform post install tasks:  Re-configure 
software library

Need new hardware for EM 12c OMS Need new hardware for EM 12c OMS



© 2011 Cerner Corporation. All rights reserved. This document contains Cerner confidential and/or proprietary information which may not be reproduced or transmitted without the express written consent of Cerner. 29

How Long it Took

One DBA (this guy) to do the entire EM Upgrade ☺
High Level Steps DBA Operational Time

a) Apply Pre-Upgrade console , Read documentation 
b) Get the right binaries from OTN
c) Go through the Upgrade reports 
d) Agent issue resolution (800+ agents)

2 weeks

Upgrade Agents –in batches
• Each batch consist of ~20 agents 
• 8 weeks waiting time for BP1 HP-UX/AIX Agent binaries 

3 weeks ( excluding 8 weeks 
of waiting time) 

Back up and restore Repository  (used RMAN) 2 days 

OMS Install and Repository Upgrade (Repository 800GB) 2 days

Verifying Post upgrade task (Accrued Target Data Migration, Deferred Data 
Migration ..etc ) 

7 days

Agent Switch Over
• Each batch consist of ~20 agents 
•Takes more time in verifying health check reports, ping test ..etc 

4 weeks

Total EM Upgrade time 11 weeks
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Other Delays to be Aware of!

We also had some additional hardware presented that kept 
me away….

Henry (Hank) Aaron
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Our Upgrade Use Case 

Yeah, we wanted a 11.1.0.1 to 12.1.0.1 upgrade with near 
zero downtime but what else can I squeeze in?!!

Application Server Migration
• OS upgrade (RHEL 4.8 32bit to RHEL 5.5 64 bit)
• Convert non-admin servers to VMs

DB hardware migration, OS upgrade, DB upgrade
• OS upgrade (RHEL 4.8 64bit to RHEL 5.5 64 bit)
• Hardware Migration
• DB Upgrade (10gR4 to 11gR2)

Created new network within Datacenter
• ACL port changes within datacenter, and remote datacenters
• Blue coat changes

2-system approach 
allowed stack upgrades 
possible with out 
incurring downtime 
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Upgrade Strategy 

Upgrade Operating System 
Setup a new box with newer version of OS 

Upgrade Repository DB from 10gR4 to 11gR2 
Backup and restore the production DB
Perform DB upgrade 

EM Upgrade using 2-system approach 
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Step 1: Get the right software and patch from OTN
Step 2: Go through Manage Software reports 
Step 3: Deploy 12.1.0.1 Agents 
Step 4: 12.1.0.1 host/port details, Rep backup
Step 5: OMS and Repository Upgrade 
Step 6: Agent Health Check and Switch Over 
Step 7: Post Upgrade Verification 
Done !!!

Enterprise Manager Upgrade: Step by Step

EM 12.1.0.1 
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Step 1: Get the Right Software and Patch from 
OTN
Installing Pre-Upgrade Console Patch

11g OMS bounce required 

Downloading and Staging Software
Plug-in opar files and Agent zip files 

a) Make sure you download right plug-in and agent 
binaries else you can run into plug-in mismatch 
warning later on

b) Every time you add new agents/plug-ins binaries  
to software location, click revalidate 
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Step 2: Go Through Manage Software Reports 

Make sure all your agents are “Upgradable”
2 missing agent binaries ( Windows )  targets were to be retired, and 
thus not migrated.

a) Software location should be accessible 
from all the OMSes

b) If you have any custom plug-in make sure 
you have equivalent EM 12c plug-in before 
you move ahead

c) Provide only needed plug-ins which are 
mentioned in Manage Software section 

d) Make sure there are no problematic agents 

e) Check on unsupported agents and their 
platforms, if their platform is certified to 
upgrade
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Step 3: 12.1.0.1 Host/Port Details, Repository Backup
Ensure DNS is configured for all hosts
SLB is configured and available
Ensure ACL/Firewall ports between new and old systems are open
Ensure EM Key has been stored from existing OMS to existing repository, prior to backup 

Provide Backup Details
We used RMAN for backup

emctl config emkey –copy_to_repos –sysman_pwd <password>

a) Make sure you verify that emkey is copied 
properly else you will run into warning while doing 
the OMS/rep upgrade and have to redo the backup 
after copying the key again

b)  Plan ahead and make sure that Host and Port 
details for EM12c system are correct 
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Step 4: Deploy 12.1.0.1 Agents

Each batch had approx 20 agents across platforms 
Q: Why just 20 agents in a batch, with total of 866 agents?
ANS: Migrated agents by DBA responsible, in an effort to keep a DBA in one system at a time for 

production targets. Plus don't want to create excessive load on EM 11g when customers are 
using it 

Ensure all target hosts have sufficient space available
a) Try to avoid configuration changes ( like targets additions, 

deletions, metric setting ..etc) on 10.2.0.5/11.1 agents  
after you have deployed 12.1.0.1 agents on the host else 
you have to reconfigure these agents at the time of agent 
switch over 
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Step 5: OMS and Repository Upgrade

Good news: No Repository/OMS upgrade failures 
Meet all Hardware/Software requirement on new server 
Repository Upgrade took 26+ hours: With 800+GB data

THIS WAS ALL UPTIME!!! 
a) Always do a mock em upgrade

a) Make sure that your repository is settings are tuned properly, Refer Install/Upgrade guide 
Don't ignore any warnings . Below are reference for large repository configuration    

Set SHARED_POOL_SIZE to 600MB or greater
PGA_AGGREGATE_TARGET should be at least 1536 MB
SGA_TARGET should be at 6GB
Increase your redo log size (each file) to at least 1000MB
TEMP tablespace should be 40 GB

http://docs.oracle.com/cd/E24628_01/install.121/e24089/sizing.htm
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Step 6: Agent Health Check and Switch Over 
Few ping test failure in Heath check report 
Performance of switchover – patch # (fixed in EM 12.1.0.2)

a) 11g agent not secured and 12.1.0.1 OMS is secured by default and 12.1.0.1 agents 
gets deployed secured so they can't communicate. Either make sure that 

i) 11g agents are secured before backup is taken OR
ii) resucre these agents against  12c OMS after switch over OR
iii) follow the Upgrade guide to unlock the EM 12c OMS, and open the ports allowing unsecure agents to 

communicate
b) Recommended to start agent switch over after DDMP jobs are successful
c) DDMP jobs can take time to finish based on data in your repository  
d) Verify that your DB links is working fine : 

select count(*) from mgmt_targets@PREUPG_EMREPO_LINK
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Step 7: Post Upgrade Verification

Log into your EM 12.1.0.1, make sure everything is UP

Verify you DDMP/ADMP jobs are successful 
Targets are up and running
Validate users/notifications.. etc
Remove old Agents when satisfied 
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Overall Upgrade Experience

No downtime – 11g was available to users entire time
OS/DB Upgrades without additional downtimes

Would have added weeks of downtime 

Life made easy with Agent migration in phases:
Development first
Allows users to become familiar with 12c UI



Thank You
Q & A 

Aaron Rimel
Must Read Upgrade guide:
http://docs.oracle.com/cd/E24628_01/index.htm

Installation and Upgrade collateral page on OTN:
http://www.oracle.com/technetwork/oem/install-
upgrade-496677.html

EM 12.1.0.2 Upgrade Checklist
1494890.1 Checklist for Upgrade from EM 12.1.0.1 to EM 12.1.0.2 

http://docs.oracle.com/cd/E24628_01/index.htm
http://www.oracle.com/technetwork/oem/install-upgrade-496677.html
http://www.oracle.com/technetwork/oem/install-upgrade-496677.html
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Oracle Enterprise Manager 12c
Customers & Partners at OpenWorld 2012
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