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11gR2 Installation Changes
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Oracle 11gR2 Documentation: =

Techaglogy + Cormeclions - Resulls

« Start with Oracle Support Notes (MOS) updated with the latest information:

1306465.1 - Getting Started 11gR2 on System z Linux

1290644.1 - Installing 11gR2 on SLES 11 on IBM: Linux on System z (s390x)
1308859.1 - Installing 11gR2 on SLES 10 SP3 on IBM: Linux on System z (s390x)
1306889.1 - 11gR2 RHEL 5 on System z Linux Requirements

« Two Types of Installs those Involving Oracle Grid (RAC — Real Application
Clusters and Automated Storage Management) and those involving Oracle
Database Only.

« For Oracle Grid Installs, the Oracle Grid Infrastructure Installation Guide
11g Release 2 (11.2) for Linux document E17212-10 provides detailed
information and has sections for System z Linux.

SHARE
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Oracle Software and Patches: =

Techaglogy « Cormeclinas « Resulls

Link-> (not on E-Delivery)

Oracle Database 11g Release 2 (11.2.0.2.0) for zLinux64
(1,441,455,828 bytes)
(1,009,427,871 bytes)

 For ASM or Oracle Grid (RAC):
Oracle Database 11g Release 2 Grid Infrastructure (11.2.0.2.0) for zLinux64

(756,155,780 bytes)

 11.2.0.2.3 PSU (Database - 12419331)

 11.2.0.2.3 PSU (Grid - 12419353)

SHARE
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Automated Storage Management ( ASM ) Ly
ASM is Oracle’s integrated
— Tbles —— clusterware
) , «  Capacity on demand
- - Tablespace - - pactty . ,
®1000108 “——  Files * Add/drop disks online
__ootoo0010 _ = Automatic I/0 load balancing
II II II FileSystems - Stripes data across disks to balance load
EBEE | «—— |y » Best I/0O throughput
= |« Raw Disk Groups * | =—F— « Automatic mirroring and stripping

Non ASM ASM + Easy to manage

¢ Can only host datafiles, not binaries
> Eliminates need for conventional file system and volume

manager
> ASM extends SAME (Stripe and Mirror Everything)
Improved performance, scalability, and reliability

Comevsimanes
ASM Instance EI
I

Before ASM With ASM
Conventional wisdom Provisioning storage when you
need it...
pisk1 | | pisk1 [ |
piskze [ | oisk: DN
pisk3 [0 | pisks [N ]
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Memory Sizing for 11gR2 S

* 11gR2 Oracle recommends 4.0 GB (4096 MB) of RAM for
all their Linux platforms.

« Testing with System z Linux has shown that 1GB is too
small (particularly if using Oracle grid’'s product), excessive
Linux swapping occurring. 2GB of virtual memory is the
smallest we would recommend for an 11gR2 database.

* |f upgrading from 10gR2 to 11gR2, we have seen an
increase of approximately 200 mb with 11gR2. — Customer
Production Experience

SHARE
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Disk Space: £

Techaslogy - Gomssolions - Resulls

) Approximately 5.5 GB of disk space is required for
Oracle Grid Infrastructure (RAC) or a Single Instance

Grid Cluster ASM Home. (1.8 GB 10gR2 for CRS
before),

ii) Approximately 4.6 GB of disk space is required for the
database software. (2.1GB ASM, 2.5GB DB Home
10gR2)

iii) 1.0 GB of disk space is recommended for the /tmp
directory (or another temporary directory if environment
variables TMP and TEMP are set to this directory) for
Oracle to stage software for the install of executables.

SHARE
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Supported Kernel Versions for 11gR2 sHARE
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* Red Hat 5.4+ -> Linux 2.6.18-238 or greater for Oracle RAC
environments due to an incident of sporadic reboots with a
lower kernel version and 10gR2 CRS

 Red Hat 6.0 is NOT Supported for any Linux Platform at this
time

« SUSE 10 SP3 (or greater), Kernel -2.6.16.60-0.54.5 or newer
is required for an 11gR2 SUSE Installation.

. SUSE 11.0 SP1 (2.6.32.12-0.7) +

Resuft:

# cat fproc/version

Linux version 2.6.32.12-0.7-default {geeko@buildhost) {gcc version 4.3.4 [gcc-4_3-branch revision
152973] (SUSE Linux) ) #1 SMP 2010-05-20 11:14:20 +0200

SHARE
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Use the Linux rpm checker! suARE

Techaglogy « Cormeclinas « Resulls

* Download the “rpom checker” from the bottom of My Oracle
Support (MOS) Note 1306465.1

* The rpm checker checks that the required rpms for Oracle
Grid and Database installs. This prevents problems with the

installation of Oracle.

- Red Hat
-SLES 10
-SLES 11

SHARE
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Running the Linux rpm Checker: =

“E
SHARE

» Download the rpm checker, unzip then run rpm to
install (the rpom checker does not actually install
anything just checks the pre-regs for you)

Result:
#rpm -ivh ora-val-rpm-EL5-DB-11.2.0.2-1.s390x.rpm
Preparing... Y Y Y Y Y Y Y Y Y Yy T I T I EEY
[100%]
1l:ora-val-rpm-EL5-DB FERBRBERFBRB BB B R ERBRRBRBRB R ERBERBRERBERBERIER
[*j;:[i[iczhél**********************************************************************
* Validation complete - please install any missing rpms *
*  The following output should display both (s390) - 31-bit and *
= {5390x) 64-bit rpms - Please provide the output to Oracle =
= Support if you are still encountering problems. *
S ook skok ook shook skok ok ok ook ook skok ok ook okok ook oiok ook okokook okl ook ook okoi shok ckok ook skok sk ook okok sick ook kook ckokoh okook okok ook ook ckook okok ok
Found glibc-dewv (s5390)
Found glibc-dewv (5390x)
Found libaio (s390)
Found libaio (s390x)
Found compat-libstdc++-33 (s5390)
Found compat-libstdc++-33 (5390x)
Found glibc {s390)
Found glibc {5390x)
Found libgce (s390)
Found libgce (5390x)
Found libstdc++ (s390)
Found libstdc++ (s390x)
Found libaio-devel (s390) SHARE
Found libaio-devel (s390x)
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Optional - Oracle Grid — cvudisk-1.0.9-1 rpm

« Oracle Grid install, you will need the cvudisk-1.0.9-1 rpm
package from the Oracle 11gR2 distribution media.

* You can do this as part of a fix-up script or pre-install from
the Oracle distribution.

Package: cvuqdisk-1.0.9-1 - Thiz iz a prerequisite condition to test |
whether the package "cvuqdisk-1.0.9-1" iz available on the system.
Check Failed on Modes: [Inx008, [nx007
Yerification result of failed node: Inx008
Expected Walue : cwvuqdisk-1.0.9-1{ 390}
Actual Value Smiszing
List of errors:
- PRWF-7532: Package "cvuqdizk-1.0.9-1¢ =390x)" iz mizsing on —
nade “lnx005"
- Cause: A required package is either not inztalled ar, if the
package is a kernel module, is not loaded on the specified node.
- Action: Ensure that the required package iz installed and
awvailahle.
EBackto Top |
-
Cloze

|®] Execute Fixup Scripts g

Some of the prerequisites have failed on following nodes. Installer has generated a fixup script
that can be run outside the installerto fix the izsues, The following fixup script needs to be
executed as the "root" user on the given nodes™,

el tmp W11 2. 0.2 .0_grid/runfixup.sh
Modes: ||nx008
Inx007

To execute the fixup scripts:
1. Open aterminal window
2. Login as "root"
2. Bun the scripts
4. Return to this window and click "OK" to cantinue

|E| | Cancel |

SHARE
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Red Hat:

modify /etc/sysconfig/ntpd add the -x flag
OPTIONS="“-x -u ntp:ntp -p /var/run/ntpd.pid*“

Restart the network time protocol daemon
/sbin/service ntpd restart

Ensure that the ntpd daemon is for system restart
chkconfig --level 35 ntpd on

SUSE:

modify /etc/sysconfig/ntp add the -x flag
NTPD_OPTIONS="-x -g -u ntp:ntp"

Restart the network time protocol daemon
/sbin/service ntp restart

Ensure that the ntpd daemon is for system restart
chkconfig --level 35 ntp on

Techaglogy - Goeaeclions - Results

SHARE
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Hardware Clock Synchronization Check £33

Techaslogy - Gorselions - Results

« With SLES 11 systems, you may encounter the following
Warning, when Oracle runs the Oracle Grid System check.

PRVE-0029 : Hardware clock synchronization check could not run on node
XXX’

* Not mandatory to fix, you can add the following lines to the *
/etc/init.d/halt.local ” file (NOTE the # comment)

CLOCKFLAGS="$CLOCKFLAGS --systohc"
#/sbin/hwclock --systohc

SHARE
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Easier to Install

Improved De-Install process

User Equivalency checker
Automatically generated Fix Up scripts

Result:

root@Inx007 CVU_11.2.0.2.0_grid}# frunfixup.sh

fusrfbinfid

Response file being used is ;. [fixup.response

Enable file being used i1s : [fixup.enable

Log file location: forarun.log

Installing Package ftmp/CVU_11.2.0.2.0_gnd//cvuqdisk-1.0.59-1.rpm

Preparing... R A R A R R R R R R A R R AR AR A 1 00%]
1:cvugdisk RER AR AR AR AR AT A AR A nRnan e R e e e e | 100%]

SHARE
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Multipath for FCP/SCSI Luns =

Techaglogy « Cormeclinas « Resulls

multipath {

wwid  3600507630bffc2ce0000000000001112
alias lun40

path_grouping_policy failover

uid 501

gid 501

mode 660

No longer require a disk partition for 11gR2! OS Vendors recommend
this as well.

Required for Device Persistence (tied to WWID)
Required for Oracle grid user file permissions

Use the /dev/mapper/<alias name> as the ASM Diskstring
SHARE
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Linux UDEV Rules for Oracle = )

Techaglogy « Cormeclinas « Resulls

Create a fetc/udev/rules.d/99-udev-oracle.rules file to assign permissions for DASD devices.

vl /etc/udev/rules.d/@9-udev-oracle.rules

Result:

KERNEL=="dasd*1" ,ID=="0.0.0300" ,OWNER="gnd" ,GROUP="oinstall" ,MODE="0660" ,SYMLINK+="ASM0300™
KERNEL=="dasd*1" ID=="0.0.0305" ,OWNER="gnd" ,GROUP="oinstall",MODE="0660" ,SYMLINK+="ASM0305™

Make an entry for each device you plan to use with Oracle ASM.
From Oracle we can then work with the new ASM Disk Device:

ALTER DISKGROUP DG2 add disk '/dev/ASM0305';
ALTER DISKGROUP DG2 rebalance power 2;

SHARE
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Current Hot Topics with Oracle 11gR2 on System z
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Current Hot Topics 5

b
SHARE
Techaslogy - Gorselions - Results

 New 11gR2 Oracle VKTM process (Virtual Time Keeper)

« VKTM is responsible for providing a wall-clock time (updated
every second) and reference-time counter (updated every 20
ms) even when the database is idle for a long time (CPU Idle).
The VKTM timer service centralizes time tracking and offloads
multiple timer calls from other clients.

_disable highres_ticks="true’ # disable high-res tick
_timer_precision=2000 #VKTM timer precision in ms

**** Work with Oracle support to get approval to use in
heavy memory 11gR2 over-commit environments.

VM Q3 (which means it will never be swap out to release all
it's memory). Have observed if we stop the database the Linux
machine goes to Q1 (or Q2) releasing memory. Restarkibgre
database, the machine goes back to Q3. o



Current Hot Topics N
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SHARE
Techaslogy - Gorselions - Results

ORA-600[KFDADD03] WHEN CREATING A DISKGROUP USING
FCP/SCSI STORAGE

Bug 12346221 when creating ASM disk group

See note for long term ASMLIb direction - Oracle ASMLIib Software
Update Policy for Red Hat Enterprise Linux Supported by Red Hat
[ID 1089399.1] — no plans for RH6

Recommendation use UDEV rules opposed to ASMLib.

When NLS LANG and LANG values are set to different character set,
DBCA can't be launched.

In Japan, DBCA related processes can't be terminated normally.
Sending Ctrl-C doesn't work and processes remained as zombie. —
open SR

No problems with French in Quebec or in Latin America — Mexico

Recommendation -> don’t set any Oracle ENVIRONMENT variables
when installing per the release notes. SHARE
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Oracle Automatic Memory — MEMORY_TARGET

Memory management)

¢ Combines ASMM (Automatic Shared Memory Management) parameters
SGA TARGET and PGA_AGGREGATE_TARGET into one parameter.

« If you set MEMORY_TARGET too large ...

ORA-00845: MEMORY_TARGET not supported on this system

The Oracle alert log shows:

WARNING: You are trying to use the MEMORY_TARGET feature. This feature requires the /dev/shm file
system to be mounted for at least 847249408 bytes.

* The error is really that the MEMORY_TARGET needs a larger /dev/shm

Run the following to resize tmpfs:

# umount tmpfs

# mount -t tmpfs shmfs -0 size=1300m /dev/shm

# df -k /dev/shm

Filesystem 1K-blocks Used Available Use% Mounted on
shmfs 1331200 0 1331200 0% /dev/shm

-

“E

New memory management parameter MEMORY_TARGET(AMM — Automafi -

*** make permanent in the /etc/fstab file. SHARE
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Oracle asmcmd Error: g
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ASMCMD is a command line interface that allows the DBA to look at Disk
usage and files on raw disk volumes

Some Systems may see an error when running the Oracle asmcmd
command

$ asmcmd

Can't load '/u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-multi/auto/XML/Parser/Expat/Expat.so’' for
module XML::Parser::Expat: libexpat.s0.0: cannot open shared object file: No such file or directory at
/u01/grid/11.2/perl/lib/5.10.0/s390x-linux-thread-multi/DynalLoader.pm line 203.

at /u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-multi/’XML/Parser.pm line 14

Com?ilation failed in require at /u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-multi/’XML/Parser.pm
BEGIN failed--compilation aborted at /Compilation failed in require at /u01/grid/11.2/lib/asmcmddisk.pm line 133.

BEGIN failed--compilation aborted at /u01/grid/11.2/lib/asmcmddisk.pm line 133.
Compilation failed in require at /u01/grid/11.2/bin/asmcmdcore line 186. grid@cnsiorap:/home/grid> asmcmd

Can't load '/u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-multi/auto/XML/Parser/Expat/Expat.so’ for
module XML::Parser::Expat: libexpat.s0.0: cannot open shared object file: No such file or directory at
/u01/grid/11.2/perl/lib/5.10.0/s390x-linux-thread-multi/DynalLoader.pm line 203.

at /u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-multi/’XML/Parser.pm line 14

Compilation failed in require at /u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-multi/’XML/Parser.pm
BEGIN failed--compilation aborted at /u01/grid/11.2/perl/lib/site_perl/5.10.0/s390x-linux-thread-
multi/XML/Parser.pm line 18.

Compilation failed in require at /u01/grid/11.2/lib/asmcmddisk.pm line 133.
BEGIN failed--compilation aborted at /u01/grid/11.2/lib/asmcmddisk.pm line 133.

SHARE
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ASMCMD Error How to resolve ~y

Techaslogy - Gorselions - Results

« [Cause] ASMCMD command calls libexpat.so0.0 internally.
With SLES 11 SP1(s390x) libexpat.s0.0 is renamed to
libexpat.so.1 (Also occurred with SLES 10 SP3 system)

* [Solution] This problem has been reported in an Oracle
Bug. Workaround is to create a symbolic link:

cd /oracle/app/11.2.0/grid/lib ($GRID_HOME!/lib)
In -s libexpat.so.1 libexpat.so.0

SHARE
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Event Waits
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Disk [/0 - Contral iz 10

Dik 10 - Direct path read
Il Dk 1/0 - Direct path temp

Digk 10 - Direct path write

Disk /0 - Mult-lock read
l Disk /0 -Redo arctival

Disk [/0 - Redo log write

Disk 10 - Single-block read

Latdh -Latch

Network - Netwark

(ther - Other
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DB buffer - Buffer busy

Lodk - Lodk
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Oracle 11gR2 — New Mutex locking s

Techaglogy + Cormeclions - Resulls

1) ORA-00600: internal error code, arguments: [kkspscO: basehd]
applied patch

2) ORA-00600: internal error code, arguments: [kglLockOwnersListAppend-ovf]
applied patch

3) cursor: mutex S and library cache lock
1. Download and apply the 11.2.0.2.2 PSU

2. Enable event 106001 to address Bug 10187168.

To enable the fix "_cursor_features_enabled" needs to be set to a value that depends on
the ﬁatCh level. Please note that the value for _cursor_features_enabled is different for
each version

4) resmgr cpu:quantum wait event when not cpu bound
Advisory DEFAULT_MAINTENANCE_PLAN (Doc ID 786346.1)
- we disabled this and that helped

5) Oracle 11.2.0.2 PSU (Patch Set Update) includes a slew of parmeters that you can tweak
based on workload charcteristics.

Note: 10411618 - Enhancement to add different "Mutex" wait schemes [ID 10411618.8]
SHARE
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Do Not use NOARP for Oracle Grid Installs ©%

 Oracle Grid Install when the network interfaces are set with NOARP you can encounter
BUG - 10173295 when running the root.sh script on the first node.
Error:
Did not succssfully configure and start ASM at /opt/oracle/11gR2/crs/install/crsconfig_lib.pm line 6470.

/opt/oracle/11gR2/perl/bin/perl -l/opt/oracle/11gR2/perl/lib -
I/opt/oracle/11gR2/crs/install/opt/oracle/11gR2/crs/install/rootcrs.pl execution failed

CRS-1013:The OCR location in an ASM disk group is inaccessible. Details in
/opt/oracle/11gR2/crs/log/dhsoral/client/clscfg.log

Oracle Datgbase 11g Clusterware Release 11.2.0.2.0 - Production Copyright 1996, 2010 Oracle. All rights
reserved.

2011-03-16 20:01:53.085: [ CLSCFG][53553008]clscfg_main: Configuration type [4]

ibctx: Failed to read the whole bootblock.

« Update the network interfaces to have ARP enabled (the following is incorrect)
ifconfig —a
ethO Link encap:Ethernet HWaddr 02:00:02:00:00:A2
inet addr:130.35.55.234 Bcast:130.35.55.255 Mask:255.255.252.0
inet6 addr: f€80::200:200:100:a2/64 Scope:Link
UP BROADCAST RUNNING NOARP MULTICAST MTU:1492 Metric:1
RX packets:5749678 errors:0 dropped:0 overruns:0 frame:0
TX packets:2799431 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000
RX bytes:1414260847 (1.3 GiB) TX bytes:2735238017 (2.5 GiB)

SHARE
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New Features To Consider for 11gR2
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Oracle RMAN Backup Compression =5
SHARE

Backup Compression | Backup Time | Compression Size % Compression /
Source DB - 1.29 GB | Input MB/s

‘Basic’ 10gR2 02:48 278.95 MB 78.9 %

(BZIP2) Compression | (168 s) 7.89 MB/s

‘High’ 11gR2 08:41 224.82 MB 83.0 %

(BZIP2) Compression | (521 s) 2.54 MB/s

‘Medium’ 01:08 295.53 MB 77.6 %

(ZLIB) Compression | (68 s) 19.46 MB/s

‘Low’ 00:28 357.03 MB 73.0 %

(LZO) Compression (28 s) 47.26 MB/s

- RMAN Command -> CONFIGURE COMPRESSION ALGORITHM ‘Low*

- Oracle Advanced Compression Feature required for Low, Medium, High

- Very High CPU observed with BZIP2

- Secure File LOBs can utilize this compression Technology SHARE
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Oracle HugePages Configuration: s |

Techaglogy + Cormeclions - Resulls

SLES 10 SP3+ (2mb), Red Hat 5 (2mb), SLES 11 SP 1(1 mb)

Calculate nr_hugepages using script from MOS Note 401749.1
Then set kernel parameter:

# sysctl -w vm.nr_hugepages=<value from above> .... then
# sysctl —p (to load)

Set the oracle memlock limit to be as the size of the Hugepages:

«  Set value (in KB) slightly smaller than Linux Guest size (No harm setting to
greater than Oracle SGA requirements)

cat /etc/security/limits.conf | grep memlock

oracle soft memlock 3436560
oracle hard memlock 3436560

Set Oracle parameter - use_large_pages="only” to ensure instance will
always start with large pages
SHARE
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Oracle HugePages — small 4K Page Example s 3

nnnnnnn ay + Goesselions - Resulls

Starts out fine — 485 TPS and 58ms response time
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swpd free

SO OMNO TS
S~~~ O

=

0 186450688
0 186108944
0 185801168
0 185453048
0 185124276
0 184783848
0 184441684

buff cache
25684 45113972
25684 45346640
25700 45549616
25700 45782904
25700 46000816
25708 46227136
25716 46449348

sl so

COCOoOOOoO0O00

swap-- -----i0---- -system—- ----- CpU

bi bo in csussyi
0 746 68 166 385 1
0 76304 9432 6961 17518
0 67533 10097 6654 16722
0 76757 10541 7208 18075
0 71771 9892 6829 17447
0 74709 10148 6978 17523
0 73587 9983 7009 17791

oracleldcnzioraptshomesoracler cat Jprocs/meminfo

HemTaotal
HemFree:
Buffers:
Cached:
SwapCached?:
Active:
Inactive:
Activelanon):
Inactivelanars ;
Active(filel:
Inactive(filel:
Unevictable:
Mlocked:
SwapTotal :
SwapFree:
Dirty:
Writeback:
AnonPages
Mapped:
Shmem:
Slab:
SReclaimable:
SUnreclaim?
ket 3
gelables:

260203484 LB

16¥1331E3 LE
25952 kB
57855304 kB
0 kB
E0408126 kB
502528 kB
E0393244 kB
0 kB
14832 kB
502528 kB
7808 kB
808 kB
43272816 kB
42272816 KB
104 kB
0 kB
037040 KB
55001156 LB
57360472 kB
275452 LB
153232 kB
222220 LB

28315696 LB

o HRBo
oJ or

NN S
TR

o
—_

SHARE



After an Hour....

SHARE
'&rncs MEMOrY Wap—- io -sgst%m ------- CpU---——- Inactive(file): 357980 kB il
r b oswpd free buff cache si so bi bo in csous sy id wa st Unevictables 8032 kB
0 1 1765724 2643484 10524 199161120 0 0 4133 11971 614315328 & 183 8 0  Mlocked: 032 kB
1 2 17656RE 2605608 10552 159161164 O 0 4473 121396341 16043 8 281 9 0 Swaplotal: 43272816 kB
(0 1760620 2568572 10552 159161248 1 0 4108 11463 G109 15455 8 182 8 §  SwapFree: 41008052 kB
(0 1769580 2523272 10860 159161308 0 0 3979 L1137 B119 15215 B 184 7 0 Dirty B0 kB
10 0 1765540 2488072 10560 159161336 0 0 4149 10480 6047 15375 8 183 7 O  lritebacks 0 kB
B 1 176R492 2405180 10568 199161376 0 0 3952 11601 F1%5 15546 & 183 8 O  AnonPages: 2446452 kB
0 4 1760440 2418208 10568 159161420 0 0 4341 0783 6243 16000 8 282 9 0 Mapped: 2971656 kB
2 2 1765408 2308460 10576 159161452 0 0 3477 11257 G023 14681 7 186 6 O Shmem: 168377004 KB
(0 2 1760360 2303796 10588 109161488 0 0 4087 11757 B139 15953 & 182 § O  Slab EOE532 kB
0 0 1766308 2320204 10588 159161544 0 0 4045 9657 G014 14%08 & 183 8 0  SReclaimable 206040 kB
0 5 1765780 (7784328 1059 159161564 0 0 4235 13674 G359 1265 B 182 8 O  Slnreclain: 207002 kB
0 1 1765240 (2243476| 10596 159161604 O 0 3981 10025 BOO4 15061 8 283 8 0 reemelotack: ol
W0 0 1765144 |2214276| 10596 159161692 0 0 3923 14073 6276 15823 8 184 7 0 PageTables: 91015008 kB u
(0 0 1765108 |2179500( 10596 159161724 O 0 4181 10140 5936 15110 & 182 8§ 0§ NFa-lnstable; LB
0 0 1765064 |2107960( 10604 159161764 1 0 3657 12035 5893 14886 7 185 B 04 Bounce: 0 kB
0 4 1760036 | 2125264 10612 159161796 O 0 4155 11800 6273 15914 & 283 8 0§ lritebackTnp: 0 kB
01 1764980|2089376| 10612 159161844 O 0 4224 11029 6055 15496 8 182 8 4 Conmitlimit: 173377006 kB
0 2 1764932 |2000972| 10612 159161888 0 0 4144 11832 6117 15264 8 183 8 3 Conmitted RSy 214014104 kB
1 1 1764864 |2020340( 10612 159161956 O 0 4480 11331 6178 15666 & 180 10 o3 VmallocTotal: 134217728 kB
0 0 1764804 |1986292| 10620 159162012 O 0 3923 11132 6024 15128 & 184 7 03 ¥mallocUsed: 2629372 kB
0 4 1764764 (1901612 | 10636 153162048 0 0 4333 10600 E100 15463 182 9 i VmallocChunk: 131453736 kB
procs MEMONY Wap— io———- -system—- -—-—- cpf--——- HugePages_Totals 0
r b zwpd | free |buff cache =i =0 bi bo  in o3 ug sy id wa st HugePages_Free: i
{ 1 2 1764708 |1915928| 10636 159162108 O 0 4459 12225 6321 19985 8 281 9 0 HugePages Revd: 0
{0 2 1764664 [1883304) 10636 109162152 0 0 3887 106h9 088G 147687 7 189 7 O HugePages_Surp: 0
] — Hugepagesize: 1024 kB
i ] ‘oraclefcnsiorap:home/oracled (|
SHARE



. Y
4K Page Tables after 70 minutes !

SHARE

Techaslogy - Gorselions - Results

Linux Swap and PageTables using 87.7 GB of Memory!

procs ——————————- memary Wwap—— ————— io———- -system—— CPLU skReclaimable: Soblldd kH
r b zwpd free buff cache =i =0 bi bo in o= us =y id wa =t SUnreclaim: 222484 kB
Z28 B 17BERZ20 1098930 1200 158301132 1 467 11419 721 2140 2724 1 93 0 0 7 ket 1220k
126 12 1767088 1096700 1316 158836348 g 13h 7193 1092 2227 4262 291 0 0 7 PageTables: 91964268 kB
420 4 1767396 1073704 1416 1588917932 17 137 18407 20048 bEVL 11216 B 80 4 & | _nztable? kR
a02 5 176YRE8 1089200 1424 15BE7VEZE0 2 172 12h6 329 1705 1483 093 0 0 B Bounce: 0 kB
227 7 1VEYERZ 10858700 1443 158870652 3 97 4883 3B1 1987 1926 1 32 0 0o 7 WritebackTmp: o kB
165 16 1767796 1093696 1444 1580858216 0 123 3617 BOL 2205 2874 291 0 0 F CommitLimits: 173277006 kB
4b 16 1768330 1074302 1480 158808772 3bh 453 11801 14244 4667 8128 L 8h 2 2 6 Committed_A5: 214527304 kB
207 14 1763204 1096232 1276 158828268 5 84 1320  BOR 206R 26RY 291 0 0 F YmallocTotal: 134217728 k
177 B 17R3172 1098028 1320 1588210932 — 1647 447 1761 1984 291 0 0 7 Wmalloclsed: 26 b
217 16 1769600 1095124 1364 158816144 224 PIEY 1060 2023 2703 291 0 o 7 ¢

144 17 1770068 1088160 12656 1658314220 229 IYE0D BRH 18B4 2285 2891 0 0O 7 it . 1

122 11 1771576 1082412 1276 1]°G810608 BE1 1817 83 1862 2043 232 0 0 7 HugePages_Free: Q

219 10 1772768 1073684 1260 1538807308 408 PEBR BES 2200 23916 291 0 O 7 HugePages_Rswd: Q

216 3 2033292 1076748 1152 15865610241 100 36301 21173 87940 45040 23282 0 893 0 0 HugePages_Surp: Q

| Hugepagesize: 1024 kB

‘oraclelonsiorap Ahomedoracl e

SHARE
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ttle while Later.... s

SHARE

Techaglogy « Cormeclinas « Resulls

74 ms response time and 0 TPS

Owerview Chart

Maximum TPP
32001
Average TPM
29243

TPM

Maximum TP
B64
Average TPS

A -

Maximumn

Response Time 235
miliseconds Average
74

1/0 Wait

Usr
CPU I 0 System

Block Read
Disk IO 0 Block Write
11:15:00PM 11:15:14 PM 11:15:29PM 11:15:44 PM 11:15:58 PM 11:16:13 PM 11:16:28 PM 11:16:42 PM 11:16:56 PM 1

“Order Entry (PLSQL)' Users Logged On : 50(

SHARE
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Configuring HugePages for Oracle &

. - SHARE
Homotal s e 7 0 10915080 G040 305094 0 WO 4300 50 % el § 1@ 70V
Buf fers: G218 kB 002 01089%199 G20 393944 0 0 MI7 2075921493 8 183 7 0
Smapbached: 0 KE 000 010830420 52040 3930044 0 0 4260 299609 15135 § 183 7 0
fctives 335005 kB 10 010968204 52049 3920944 0 0 4039 22495314 14415 8 184 7 0
Activelamon): 3524948 KE 000 010857716 G208 393M4 0 0 4379 2B7SH0 14879 9 193 8 0
Dsctlvelecsals 0 E 000 01050163 G276 334 0 0 M9 MM G474 13579 8 185 6 O
Tnactive(File): 3008640 kB 002 01084093 GIOR4 T9TM4 0 0 47%0 3R GAB4 14668 9 182 B 0
Leateicclzles T L 71 010930715 52264 39994 0 0 3304 2063 GAG4 1443 9 183 7 0
SuwapTotal: 43272816 kB 10108430 ST 3 0 0 3% BISEERLTR 7 LB B0
Suspfree: (G ZBIE [ 2 4 01087870 G090 TG4 0 0 4341 J3T R 14119 9 183 7 0
1 teback s o KB 001 010804155 52790 3939044 0 0 423 2GRS 13330 8 183 7 O
fnonPages: SRRl 001 010795620 G290 392976 0 0 4350 M9 55913912 8 183 7 0
Shmem 293404 kE Procs MEMOrY -ghap-- —--t-io—--- -systen-- - CpU=—===-
R bles | aaadt rboswpd free Duff cache [si o Bi bo in czus sy idwast
Slrrealaims 221636 kB 2 0 0107A%RSS G2704 T9IGE 0 0 |4557 ZZIMGRIT L4475 9 182 8 O
ferneTotact: L 001 0107793 G704 393999 0 0 |3067 2095 G441 13446 8 185 7 0
NS linstable: o ke 001 010774076 52300 332998 0 0 4197 2287 %G0B 14003 9 183 7 0
e Tnp: 0 kB 0 1 0 10770%8 52300 3939988 0, 0040 215 G430 1343 B 184 7 0,
CommitLimitz 03774355 kB
Goml lcTotals 134517758 kB
nalloclsed: 2529972 kb Page Tables are now at 0.365 GB vs
et trea o0 88.1 GB before!!!
HugeFPages_Eswd: 48003
HugeFPages_Surp: 0]
Hugepagezsize: 1024 kB

SHARE
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Same Test with 1TMB Oracle HugePages -ﬁ#

1 MB Huge Pages 576 vs 4K Pages 485 TPS and 45ms vs 58 ms Response

(When running Good)

TPM

Overview Chart

Maximum TPP
30520
Average TPM
26768

Maximum TP

708
TS Average TPS
493

Maximum
Response Time 45 516
milliseconds Average
45
I
Usr
CPU 0 System
IO Wait
[,
by
Block Read
Disk 10 a l Block Write
&1 5:43:26 AM 5:43:48 AM 5:44:12 AM 5:44:36 AM 5:44:58 AM 5:45:22 AM a

"Order Entry (PLSQL)'

Users Logged On : 50C

SHARE
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Two Hours later still Running strong... s
_Loraclelicnsiorap:honesoracle o 1 0 10458952 59956 3942708 0 0 3971 14533 6235 15958 9 1 asu::n l:'Llu::uA u::un .
HENTDta}* 260203484 kB 05 0 10458228 59964 3942700 0 0 4139 11295 6041 15235 9 1 80 10 0
MenFree: 10453276 KB 1 4 0 10458137 59964 3942712 0 0 3765 14725 6246 15765 8 181 3 0
Buffers: ROOSZ2 KE 0 o2 0 10457500 59972 3942704 0 0 3957 10909 5322 15024 9 1 20 10 0
Cached: 7911428 kE 0 3 0 10457416 59972 3942712 0 0 3491 15451 6199 15713 8§ 182 8 0
SwapCached: 0 kR 1 1 0 10457376 59990 3942712 0 0 3931 9919 5842 14763 3 181 9 O
o 2540505 LE 0 3 0 10442640 59990 3942728 0 0 3525 14445 6229 15595 S 1 82 9 0
i 1 2 0 10449476 59980 3942744 0 0 4037 10345 5895 15057 9 1 80 10 0
Inactive: 3016324 kB 0 3 0 10449076 59980 3042736 0 0 00 0 3667 15081 6271 15912 9 181 9 0
Activelanon): 3513552 kB 1 1 0 10451036 59958 3942728 0 0 3715 10472 5935 14777 8 182 8 0
Ihactivel anon): 0 kE 0oz 0 10451892 59956 3942728 0 0 3915 14064 6265 15958 9 1 80 10 O
fctivelfile): 9EETE kR 0 1 0 10450284 E0004 3942720 0 0 3256 12665 5917 14908 S8 184 7 0
Tnactive(File): 3016924 KE 8 1 0 1044941 EOO04 3942724 0 0 4080 11723 6165 16571 9 1 80 10 0
RELLWE LT UEL S 15 0 0 10451084 BO0L2 3942720 0 0 3715 10644 5862 15008 B 182 B O
Unevictable: 7872 kE E 3 0 10450120 E0O12 3942724 0 0 3664 14157 6299 15810 8 1 82 S 0
Mlocked: 7872 kR 1 2 0 10449976 EBOOLZ 3942724 0 0 4152 10243 5355 15021 9 1 80 10 O
SwapTotal 2 4297791 kB 1 5 0 10456095 BOO20 3942724 0 0 3333 13089 6190 15468 8§ 182 8 O
i miie 42579916 KE 2 4 0 10452024 EO020 3942720 0 0 4176 9595 5317 14960 9 1 7911 0O
Jr T 02 0 10457412 BOO28 3942716 0 0 3661 14596 6273 15871 8 181 9 0
DlrtH+ 20 kB procs meEmory Wwap—— ——-— r—io———— —system—— CpL
Writeback: 0 kB r b swpd free buff cache |[=zi =0 0i bo in  c= us sy id wa =t
AnorPages: 3218740 kB 03 0 10458256 BOOZE 394272 0 0 |3965 10697 5980 15029 9 181 8 O
Happed: 129026 LE 0 5 0 10458264 EO0ZS 3942?2§ 0 0 |2704 14120 5231 15743 S 182 9 0
Shien: 539404 L 13 0 10459016 BOO3E 394270 0 0 |3880 10425 5931 14834 9 181 9 0
Slab: 2hdd20 kB
SReclaimable: 31316 kB
SUnreclaim: 223104 kB
RernelStae 260 kB
FageTabl 389768
Bounce: okt Page tables: 0.371 GB and No Swap
WritebackTmp: 0 kB
CommitLimit: a7 743056 kB
Committed_AS: LBE04E0 B
YmallocTotal: 134217728 kB
Y¥malloclsed: 2629972 kB
W¥mallocChunk: 131433316 kB
HugePages_Total: 233600
HugePages_Free: iang
HugePages_Rawd: 47393
HugePages_Surp: 0 SHARE
Huoepagesize: 1024 kB

2011
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1 MB HugePages 510 TPS vs 4K Pages 488 TPS and 37ms vs 74 ms Response

Onvenview Chart
Maximum TP
30961
™ Average TPM
30479
Maimuim TP?
728
s Average TFS
510
Macimun
Response Time 516
miliseconds 7 Average
[-\& 37
Usr
CPU ] System
'O Wait
Block Read
Disk [0 1] Blodk Write
"20:39 AM T-21.03 AM 7.21:26 AM 7:21:49 AM 72212 AM 7.22.35 AM T:22.59 AM
“Order Entry (PLSQL)' Users Logged On : 500

SHARE
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HugePage Considerations N

i
SHARE

nslogy « Corseclions - Results

« Can not use Oracle Automatic Memory Management with Huge Pages.
Set memory regions manually (db_cache_size, shared pool_size)

* Not swappable: Huge Pages are not swappable. Therefore there is no
page-in/page-out mechanism. Huge Pages are universally regarded as
pinned.

» General guideline consider when combined Oracle SGA’s are greater
than 8 GB (particularly if a lots of connections)

« Decreased page table overhead; more memory can be freed up for
other uses. For example more Oracle SGA memory, and less physical
|/O’s (See also Document 361468.1)

« Cat /proc/cpuinfo look for the “edat” feature to see if HW large page
support is enabled as well. SHARE
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Oracle 11gR2 new features s 3

« ASM and clusterware consolidated
Grid infrastructure installation

OCR and Voting disks can be now in ASM
Auto backup of voting disk into OCR

Enhanced Cluster Verification Utility
Simplified installation

Enhanced RAC de-install utility
No more reboot of the nodes

SCAN (Single Client Access Name)
During cluster installation, SCAN is configured which is a domain / host
name and resolves up to three ip addresses
A SCAN listener is created for each of the SCAN ip addresses
SCAN listeners provide the load balancing
client uses SCAN name to connect, no need to specify vip name
when new node is added, no need to edit thsnames.ora SHARE
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Oracle Database Replay =

Techaglogy + Cormeclions - Resulls

« Changes to system environments are a common
occurrence:

- Database upgrades

« OS upgrades /changes

 Platform changes

» Storage changes (ECKD to FCP)

+ Single instance to RAC

 Filesystem to ASM

- DB configuration parameter changes

 In the past, realistic testing of Production workload is time
consuming and rarely simulates production. <HARE

2011



Database Replay s

Techaslogy - Gorselions - Results

» Re-create actual production database workload in a test
environment.

+ |ldentify and analyze potential instabilities before making changes
to production.

« Capture workload in production:
Capture full production workload with real load & concurrency
Move the captured workload to test system

- Replay workload in test:
Make the desired changes in test system
Replay workload with production load & concurrency
Honor commit ordering

* Analyze and report:
Errors
Data divergence
Performance divergence

SHARE
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Viewing Workload Replay Statistics rs

—

SHARE

Techaglogy « Cormeclinas « Resulls

Database Instance: orcdl = Database Replay =

Confirmation

Logged in &5 SYS

The workload replay has started.

View Workload Replay: replay1_jfv

Page Refreshed Jul 10, 2007 9:48:30 PM GMT +07:00 (_Refresh

Status  In Progress | 5top Replay

Yiew Data |Feal Time: 60 Second Refresh j

——

| Ok )

¥ Summary " - -
Replay Name View Workload Replay: replayl_jfv
Directory Ohject
Database Marme
DRID Status  In Progress | Stop Replay

Replay Error Code

¥ Summary
Replay Error Message .
Replay Mame  replayl_jfv

Directory Chject

Workload Profile Cor] Lt DBREPLAY L2
Database Marme ORCL

Metwark Time thhimmiss) N DBID 1155376438
Thirk Time (hhimrmess) N Replay Error Code  N/SA

Replay Error Message  None
Elapsed Time Comparig

Page Refreshed Jul 10, 2007 9:50:42 PM GMT +07:00 | Refresh )

Capture Mame  capturejfvl
Duration hh:mm:ss)  gg.02:30 &
Prepare Time  Jul 10, 2007 9:46:32 PM GMT +07:00
Start Time  Jul 10, 2007 9:48:12 PM GMT +07:00
End Timz N/A

_J Workload Profile [ Connection Mappings Replay Parameters Report

Capture MWetwark Time thh:mm:ss) 00:00:00
Think Time (hh:mm:ss) 00:06:12

Replay Elapsed Time Comparison

0.0 0.5 10

Capture

Divergence
RFeplay

Clients Finished 2

Assessing the Replay

The Elapsed Time Comparison chart shows how
much tirme the replayed workload has taken o
accomplish the same amount of work as
captured,

when the Replay bar is shorter than the Capture
bar then the replay environment is processing
O Replay Elapsed the workload faster than the capture
B Capture Elapsed enviranment.
B Mot Yet Replayed

The divergence table gives information about

0.0 05 1.0 1.5 2.0 2.5 3.0
Elapsed Time (Minutes)

hoth the data and error discrepancies between
the replay and capture environments, which can
be used as a measure of the replay quality.

4.5

SHARE

2011



Customer Experiences 11gR2 with Linux on System z
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Oracle 10gR2 & zEnterprise Performance

Oracle RAC - Comparison z196 versus z10
150%

z10 Z196
Source: SHARE
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Starting a POC with Oracle on System z Linux 5§

-
« System Sizing SHARE
« Sizing Virtual Memory, Number of Virtuals CPs/IFLs to Physicals
* Network requirements (Linux network parameters)

- Disk Options
« HyperPAV, PAV, FCP/SCSI, LVM with striping
» Oracle Orion

* OS requirements
- DASD, Swap, FCP/SCSI
« Use the rpm checker
 ulimits, system timer (no more hang check timer)

* Installing Oracle

* Loading the database
« Transportable Database, Data Pump, Migration Factory

* Generating a test load
- Database Replay

* Monitoring
« Enterprise manager, ADDM, ASH reports for Oracle
« Linux vmstat, sar, nmon (steal, swap, run queue), iostat

« Velocity, Performance Tool Kit SHARE
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