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CarajanDB CARAJANDE

* Oracle professionals with more than 25 years of experience
* Located near Cologne
* Specialized in
* Oracle Database Administration
* High Availability (RAC, Data Guard, Failsafe, etc.)
» Oracle Standard Edition
* Oracle Migrations (i.e. Unicode, Standard Edition)
* Replication (Goldengate, SharePlex, Dbvisit)
» Performance Optimization
« Database Cloning (Actifio, Delphix, CloneDB)

* Trainings and Workshops (Oracle, Toad)
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... about me CARAJANDS

Oracle Professional since 1992
« 1992: Presales at Oracle
 1999: Project Manager at Herrmann & Lenz Services
« 2005: Technical Director ADM Presales at Quest Software
« 2011: Managing Director CarajanDB GmbH
2011 - Oracle ACE Award

Author of several well known textbooks (in German):

« “Oracle9i fir den DBA”, “Oracle10g fiir den DBA”, “Oracle 11g Release 2 fiir den DBA”
Responsible for Database Administration related topics at DOAG

Hobbies:

» Kiting and esp. Indoorkiting
» Motorbike
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Contact Information CARAJANDE

* E-Mail: johannes.ahrends@Carajandb.com
* Homepage: www.Carajandb.com

e Address:

« CarajanDB GmbH
Siemensstralle 25
50374 Erftstadt

 Phone:
« +49(2235)17091 84
. +49(170) 4 0569 36
* Twitter: @Carajandb
* Facebook: https://www.facebook.com/johannes.ahrends
* Blogs:
* blog.Carajandb.com
 www.toadworld.com
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Licensing Guide CARAJANDE

Oracle Database Standard Edition 2 may only be licensed on servers that have a
maximum capacity of 2 sockets. When used with Oracle Real Application Clusters,
Oracle Database Standard Edition 2 may only be licensed on a maximum of 2 one-
socket servers. In addition, notwithstanding any provision in Your Oracle license
agreement to the contrary, each Oracle Database Standard Edition 2 database may use
a maximum of 16 CPU threads at any time. When used with Oracle Real Application
Clusters, each Oracle Database Standard Edition 2 database may use a maximum of 8
CPU threads per instance at any time. The minimums when licensing by Named User

Plus (NUP) metric are 10 NUP licenses per server.
(http://www.oracle.com/us/corporate/pricing/databaselicensing-070584.pdf)
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Standard Edition 2

—

Available since September 1st 2015
* Maximum 2 Sockets

CAIRAJAN DS

* The number of sockets in the server must not exceed 2 — no matter if empty or occupied

Maximum 16 CPU Threads

« Hyperthreading counts

Oracle RAC included (but again for a max of only 2 sockets)

www.CarajanDB.com |
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Comparison CAIQAJENE@@

_ Standard Edition Two Standard Edition Standard Edition One

Named User Plus $ 350,00 $ 350,00 $ 180,00
NUPs per Server 10 5 5
Processor Price S 17.500,00 S 17.500,00 S 5.800,00
Max. Number of Sockets 2 4 2

Max. Number Threads 16* unlimited unlimited
Max. RAM unlimited unlimited unlimited
Max. Database size unlimited unlimited unlimited
RAC YES YES NO

RAC One Node NO NO NO
Support until unlimited 31-Aug-2016 31-Aug-2016
Version All <=12.1.0.1 <=12.1.0.1

*Per Database
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What is a processor? CARAJANDE

* In Hardware it might look like this...

* For Oracle:

Processor: shall be defined as all processors where the Oracle programs are installed and/or running. Programs licensed on a
processor basis may be accessed by your internal users (including agents and contractors) and by your third party users. The
number of required licenses shall be determined by multiplying the total number of cores of the processor by a core processor
licensing factor specified on the Oracle Processor Core Factor Table which can be accessed at http://oracle.com/contracts. All
cores on all multicore chips for each licensed program are to be aggregated before multiplying by the appropriate core processor
licensing factor and all fractions of a number are to be rounded up to the next whole number. When licensing Oracle programs
with Standard Edition One or Standard Edition in the product name (with the exception of YESva SE Support, YESva SE
Advanced, and YESva SE Suite), a processor is counted equivalent to an occupied socket; however, in the case of multi-chip
modules, each chip in the multi-chip module is counted as one occupied socket.

—> So for Standard Edition 2: Processor = Socket

OUGN .
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Core Processor Licensing Factomlable CARAJAND

ORACLE
* For Enterprise Edition you need a e o o oy 0

C P
Vendor and Processor .Ofe _rocessor
Licensing Factor
Sun and Fujitsu UltraSPARC T1 processor (1.0 or 1.2 GHz)
° ° . -
[ I I P h I f f Only named servers including:
n e roce Ssor as a IcenSI ng ac or o ’ Sun Fire T1000 Server, SPARC Enterprise T1000 Server*, with 6 or 8-core
1.0 GHz UltraSPARC T1 processor B
Sun Fire T2000 Server, SPARC Enterprizse T2000 Server*, with 4, &, or 8-
core 1.0 GHz, or 8 core 1.2 GHz UltraSPARC T1 processor
Sun Metra T2000, 1.0 or 1.2 GHz UliraSPARC T1 processor 0.35
SPARC T3 processor 0.25
Sun and Fujitsu UltraSPARC T1 1.4 GHz
Only named servers including: 0s
Sun Fire T2000 Server and SPARC Enterprise T2000 Server*, with 8-core, )
1.4 GHz UltraSPARC T1 processor
Sun T6300, 1.4 GHz UltraSPARC T1 processor 0.5
AMD Opteron Models 1330, 23X, 24X0¢, 41X%, 612X, B3X0X, B4XX or 0
earlier Multicore chips :
Intel Xeon Series S6XX, Series 65XX, Series ToXX, Series ET-28XX, Series 05
ET-48XX, Series ET-88XX or earlier Multicore chips :
Intel Itanium Series 93XX or earlier Multicore chips (For servers purchased 05
prior fo Dec 1st, 2010) .
Intel or AMD Desktop, Laptop/Notebook, or Netbook Multicore chips 03
Sun UltraSPARC T2+ 0.5
SPARCE4 Vil+ 0.5
SPARC T4 processor 0.5
Sun and Fujitsu SPARCE4 VI, VIl 0.75 10
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What does 16 Threads mean? CARAJANDE

* Oracle Resource Manager will automatically limit the ,,cpu_count”
 |dentical to Instance caging

* Background processes are not included

e Counts per database

« RAC = 8 Threads per Instance
« Database Consolidation = individual threads for every database
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Was are two Sockets? CARAJANDE

* The server must not have more than two Sockets
« Regardless if they are empty or occupied
* You only have to license the occupied sockets

* Difficult for RAC

* A maximum of two sockets for RAC would imply that you have to by single socket servers
— Hard to find

» Oracle allows a two socket server for RAC if one socket is left empty

* Alternative

* Use a hypervisor which supports hard partitioning

12
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MOS Note 2027072.1 CARAJANDE

e Starting with the release of Oracle Database 12.1.0.2, Oracle Database Standard
Edition 2 (SE2) has been released.

* Beginning with the release of Oracle Database 12.1.0.2, Oracle Database Standard
Edition (SE) and Oracle Database Standard Edition One (SE1) are no longer being
released. 12.1.0.1 was the final edition that we will produce for SE and SE1.
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Support CARAJANDE

 Standard Edition and Standard Edition One

 11.2.0.4: ,Free Extended Support” until May 2017
— Originally YESnuary 2016

« 12.1.0.1: One year after 12.1.0.2 has been released = August 2016
— Originally 6 Month after a new Release
e Standard Edition 2
- 11.2.04
« 12.1.0.1
« 12.1.0.2
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License Migration CARAIANDE

e Oracle Standard Edition
 No additional costs

 Oracle Standard Edition One
« 20% Uplift to the actual support fee (e.g. S 1.276,00 > S 1.531,20)
* All licenses must have be migrated if you want to use 12.1.0.2 or following

15
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Advantages and Disadvantages CARAJAND

* Advantages

» After more than one year of waiting Oracle Version 12.1.0.2 can be used
« Standard Edition One customers can use Oracle RAC with minimum add. costs
* Disadvantages
* No more Standard Edition One licensing
« All servers with more than two sockets may only be licensed with Enterprise Edition

16
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Example DELL PowerEdge CARAJANDE

4 Sockets

Up to 12 Cores

With Standard Edition:

« 4x517.500,00=5 70.000,00

With Enterprise Edition (Example with 8 cores):
« 4*¥8%0,5*S547.500,00=S5 760.000,00
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Hypervisor Licensing CARAJANDE

* DOAG Licensing Center:

* The entire cluster must be licensed! This is the fundamental rule for soft partitioning like
VMware and HyperV. It doesn‘t matter which automatism will be used (e.g. VMware HA). If
any of the servers in the cluster does not exceed the maximum of two sockets, SE1 can be
licensed (and now SE2). But all occupied sockets in the cluster will count.
http://www.doag.org/de/doag/competence-center/lizenz/fragen-und-antworten.html

—
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VMware <= 5.1 CARAJANDE

e VMware HA within one vCenter
 Virtual guests might move within one vCenter
e Qracle = License all Servers within one vCenter

— Example:
— 2 vCenter with 3 Servers each e Rechenzentrum 2
— One Oracle database in DC1 (RZ 1) e YERIiE e
— 3 servers must be licensed as the database . =
might run on any of these VMO“"”( =Tna = LT < >VM°ti°n

19
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VMware <=5.5 CARAJANDE

* VMware HA within one Cluster
 Virtual guests might move between different vCenters in one Cluster

e QOracle = License all Servers within the cluster

— Example: m

— 2 vCenter with 3 Servers each o Rechenzentrum 2
— One Oracle database in DC1 (RZ 1) ¥ESHERRZ: R
— 6 servers must be licensed as the database e c i =
might run on any of these VMO“"”( — e e >VM°ti°n
) : [ i.[c s 1 |

[y

R —-:I 45 -,
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VMware >= 6.0 CARAIANDE

 VMware HA between different Clusters
 Virtual guests might move between different Clusters

Rechenzentrum 1 vMotion Rechenzentrum 2

vCenter RZ 1 '//‘\\‘ vCenter RZ 2
L1

vMotion

« Oracle = License all Servers within the cluster vMotion

— Example:
— 2 Clusters with 2 vCenter with 3 Servers each
— One Oracle database in DC1 (RZ 1)

vMotion
— 12 servers must be licensed as the database vMotion
. Rechenzentrum 1 vMotion Rechenzentrum 2
mlght run On any Of these vCenterRZl//’—\\ vCenter RZ 2
. T =" e, sl
vMotion = cia k= T vMotion

== ||: ll]l P~
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CAIRAJAN DS

* Segmentation by means of vLans for Oracle Databases

 VMware HA only within one vLAN
* Guests can only move around within one vLAN

« Oracle = Licensing of servers within one vLAN

— Exam ple: Rechenzentrum 1 Rechenzentrum 2
vCenter RZ 1 vCenter RZ 2

— 2 vCenter with 3 Servers each
— One Oracle database in DC1 (RZ 1)
— VLAN with two Servers in DC1 (RZ1)

4 N

— JCIEDIS S
=Y = 0 A SN

— Only two Servers must be licensed!

* Currently single approval with Oracle required

22
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VMware 6.0 licensing (DOAGINOVRZOIS)) CARAJANDE

* Presently, depending on the applied Hypervisor version, it is required to license either the

cluster, all hosts within reach of the Management Console, or the complete virtual
infrastructure. For VMware up to version 5.0 this implies the cluster, from version 5.1
the vCenter, and from version 6.0 the complete virtual infrastructure has to be licensed.

According to Mendelsohn there are signs that the segmentation of the Hypervisor or VM
environment by means of VLAN technology is increasingly being accepted.

The advantage of segmenting virtual nets into logical groups is a separation of the
environments without affecting data communication. The VLAN can therefore be taken as a
limitation of the range subject to licensing, which means that only the host server within a
VLAN has to be licensed, since it is not possible with known Hypervisor technologies to shift
virtual machines in operation beyond the edge of a VLAN.

Analogously, the VLAN solution applies to all Hypervisor providers that allow the shifting of
virtual machines in operation beyond cluster boundaries.

e Currently, this has to be approved by Oracle by means of a single approval procedure.

23

L

© 2013 CarajanDB GmbH


https://en.wikipedia.org/wiki/Virtual_LAN

Standard Edition and VVMware CARAJANDE

High Availabilty with VMware HA
Flexibility with vLANs
Maximum two Sockets per Server (occupied or not)

Competitive solution to consolidate databases

24
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Feature Comparison

_ Express Edition Standard Edition Two Enterprise Edition

Data Guard

Active Data Guard NO NO Option
Online Table and Index Rebuild NO NO YES
Parallel DML and DDL NO NO YES
Flashback Query YES YES YES
Flashback Table, Database, Transaction Query NO NO YES
Flashback Data Archive (Total Recall) YES YES YES
Failsafe NO YES YES
Online und Incremental Backup and Recovery YES YES YES
Clusterware NO YES YES
Bitmapped Index and Bitmapped Join Index NO NO YES
Oracle Real Application Clusters NO YES Option
Automatic Workload Management NO YES YES
AWR, ADDM, ASH NO NO Option

http://www.oracle.com/us/products/database/standard-edition/comparisons/index.html
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—

* Heterogeneous Replication
» Additional Costs

Oracle Secure Backup

* Independent Backup Solution for Tape and Disk Backups
* No Encryption for SE2
» Additional Costs

www.CarajanDB.com

Features in Standard Edition'2

Oracle Fail Safe

Oracle Real Application Clusters
Flashback Data Archive
Goldengate

]

CAIRAJAN DS
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Missing Features

—

Oracle DataGuard

* Anternative: dbvisit Standby

Grid Control Tuning and Diagnostic Pack

» Alternative: Toad for Oracle, Spotlight on Oracle, ...
» Statspack
* OraSASH

Backup Performance

» Parallel Backup must be replaced with Tablespace Level Backup
* Incremental Backup without Block Change Tracking

Flashback Database

* Flashback Database through RMAN Restore and Forward Recovery
» Alternative: dbvisit Replicate or Standby

www.CarajanDB.com

]

CAIRAJAN DS
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License Misusage CARAIANDE

* Don‘t change the parameter CONTROL_MANAGEMENT _PACK_ACCESS = NONE
* Partitioning:
« Allowed for internal usage (e.g. Flashback Data Archive)
» User usage: ,ORA-00439: feature not enabled: Partitioning”
* Compression:
 ORA-00439: feature not enabled: Basic Compression
* Flashback Database:
* ORA-00439: feature not enabled: Flashback Database
« RMAN Compression (Basic) — is allowed!
* Parallelism — Not allowed but no error message!

29
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DBA_FEATURE_USAGE_STATISIHES CARAJIANDE

* Table with used features (mainly Enterprise Edition)
* Refresh with auto scheduler job
» Default: every 7 days (604800 Seconds)
* Warning: is not always showing the correct values
* E.g. My Oracle Support ID 1381022.1
,Query against DBA_FEATURE_USAGE_STATISTICS is not a true test for use of SDO”

30
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Multitenant Database

www.CarajanDB.com

CAIRAJAN DS

Shared Pool

Library Cache
Data Dictionary Cache
Result Cache

Parameter

P cB " T He
sysTeM | sysaux | unpo | TEmP | =
¥
o & B B 1
~ SYSTEM | |  SYSTEM |  SYSTEM |  SYSTEM | Redolog Files
~ SYSAUX i svsAux | | ~ SYSAUX | ~ SYSAUX |
TEMP | | APPLL | | APPL2 | | APPL4 |
APPL3 @ TEMP |
PDB1 PDB3 PDB4

j PDBSSEED
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Multitenant Database CARAJANDE

* Costly Option for Enterprise Edition
* Single-Tenant Database allowed in all Editions

"The non-CDB architecture is deprecated in Oracle Database 12c, and may be
desupported and unavailable in a later Oracle Database release. Oracle recommends use
of the CDB architecture.” (Oracle 12c Database Upgrade Guide, Chapter 8.1.1)

32
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Advantages CDB vs. NON=CBDB

CAIRAJAN DS

* Simple Upgrade Process
 Create a new CDB
* Unplug the PDB from the current CDB
* Plugin the PDB into the new CDB

* Not entirely implemented yet
— It’s still required to patch the PDB

* Segregation of Duties

« CDB Administrator vs. PDB Administrator
— E.g. Development - PDB Administrator can manage Users, Tablespaces etc.
— PDB size can be limited

* Template and versioning
« Use a bunch of PDBs for development while opening only one at a time

33
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No more PDBs allowed! CARAJANDE

SQL> create pluggable database JOHNZ admin user pdb admin identified by manager;
create pluggable database JOHNZ admin user pdb admin identified by manager

*

ERROR at line 1:
ORA-65010: maximum number of pluggable databases created

' ) TOAD Script Error =8 N =
/ QORA-65010: Mamimale Anzahl won integrierbaren Datenbanken
{’ 5 erstellt
[ Ignore ] [ Ignore All ] [Ignore This Error ] [ Jump ] [ Cancel ] [ Details =>

34
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Conclusion CARAJANDS

e Standard Edition 2 is still a cheap alternative to Enterprise Edition
* Be careful with empty sockets

* Be careful with features which might require Enterprise Edition

* 16 Threads are most of the time sufficient

* Vmware with vLAN as a cheap HA solution

* Optimal for database consolidation

* Single tenant for development with versioning
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Questions?

Johannes Ahrends
Johannes.ahrends@Carajandb.com
blog.Carajandb.com

Twitter: Carajandb
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