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Introduction
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The objective of this presentation is to provide the tips and
techniques we learned to implement Oracle in a Linux for
zSeries Environment. The inputs came from;

— The porting and testing work performed at Oracle

— Early Adopter customers

— Tests run at IBM sites

This information can be found in the Redbooks;

— Experiences with Oracle9i on Linux for S/390 SG24-6552

— Experiences with Oracle Database 10g on zSeries SG24-6482
(June)

— Linux on IBM eServer zSeries Performance Mgmt and Tuning
SG24-6926

And information on how to setup a Linux guest in z/\VM can be
found in Redbook;

— -z/VM and Linux on zSeries: From LPAR to Virtual Servers in Two
Days SG24-6659
Or in the Redpaper

— Linux on IBM zSeries and S/390: Building SUSE SLES8 Systems
Under z/VM to install a Linux guest



CPU

= Performance on zSeries CPUs comparable to CPUs on other
platforms of similar speed.
— CPU speed is not entire story
» zSeries has definite advantage with applications with mixed CPU and I/O

— z/VM provides unique abilities to virtualize resources and simplify management
of guests

— Good planning is a must. IBM can do sizings and assist with planning and initial
installation needs.

= On benchmarks
— Benchmarks against other platforms are not a good thing
» This will only test processor speeds
— Best to test workloads selected for Linux on zSeries

= Allocation virtual CPUs
— Virtual CPUs assigned to a guest should not exceed real CPUs

— Assign all the real CPUs to a guest that is needed to obtained the
necessary performance
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Memory

= Sizing memory is critical
— A Linux guest running Oracle should have memory for
* Oracle SGA and PGA (if needed)
e Linux
— Oracle Systems Global Area (SGA)

* 750 MBytes is max for Oracle9i on either 31bit or 64bit Linux (can be larger if
necessary)

« Databases with very large SGAs in Oracle 10g may perform better in a LPAR rather
than under z/VM

= Not enough memory

— KILLMEM process shuts down process if there is not enough memory for the
Linux kernel to run

— Linux will continue to shut down processes in an effort to stay alive, it won't
commit suicide

= Paging happens

— But paging to memory helps




Paging

= VM Paging Space is critical
— Configure expanded storage as the first paging device for z/VM
« Configure at least 25% of physical memory for xStore
— Paging Space
* Provide enough disk to keep 50% free
« Separate swap space from
— guest data
— sysres
= Linux Swap
— Linux swaps (pages) to manage memory
* Insure enough swap space configured
— Configure VDISKS for Linux Swap Space
¢ Swaps are done to memory with VDISK
« No memory utilized until swap occurs
» Use judiciously
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/O Contention Caused by the 2GB Line

= z/VM supports 64bit guests but, I/O is still 31bit

— Pages that require certain CP processing must reside below 2GB in
z/VM's central storage (host real memory). This includes things
such as I/O channel programs and data (both traditional SSCH and
the newer QDIO), simulation of instructions, and locked pages (e.g.
QDIO structures for real devices).

— See http://www.vm.ibm.com/perf/tips/2GSTORAG.HTML
= Some configuration hints and tips

— Virtual Machines that do not drop from the queue can hold pages
below the 2GB line.

— Use Guest Lan or VSwitch

— MDC vs SSCH

— Use VDISKS

— Insure guest memory sized correctly
— ldle guests should be idle

— Consider multiple LPARS

Chart 9



http://www.vm.ibm.com/perf/tips/2GSTORAG.HTML

2GB Contention as It Relates to Oracle in SLESS

" You may experience bottlenecks if the cumulative size of the
Oracle DB_CACHE_SI ZE and LOG_BUFFER for all virtual

machines exceeds about 2GB and there is substantial I/O
= Alternatives for Oracle implementations for SLES8

— Use filesystemio_options=setall (asyncio and directio) parameter
in the init.ora (10g only and SLES9)

— Use multiple z/VM LPARs
— Run Linux in a native LPAR
= Also Turn off Timer (hz_timer)
— sysct|l —w kernel.hz _timer=0
— Timer pops cause guest to stay on queue and hold pages

= SRM Tuning for constrained systems (or constrained time
periods) to over commit resources

= Use QUI CKDI SP( at ch) judicious|y!!
— Immediate dispatching from eligible to dispatch queue
— Turning it on for all guests will not help
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Example of 1/O contention

= This example demonstrates the problem
— Note the high paging rates to xStor
— Varied memory sizes and compared results

= Configuration

8 GB Guest

1 GB SGA
|/O stress test

= ESAMON used to display indications

08/ 10/ 04
13:16: 00
13:17: 00
13:18: 00
13:19: 00
13: 20: 00

<---Users----> Transactions <Processor> Storage (M) <-Paging--> <
<-avg nunber->

----> <M ni Di sk> Spool Communi cati ons Captur

Per Avg. Utilization Fixed Active <pages/sec> <-DASD--> Ot her <-Cache--> Page <-per second-> Ratio

On Actv In QMnute Resp Total Virt.

35
35
35
35
35

11
11
11
11
11

71.0 1.756
68.0 0.221
68.0 1.404
56.0 1.597
57.0 1.496

37
98
101
100
96

35
96
98
76
59

User Resid. XStore DASD Rate Resp Rate Rate %t

56.9 3662.8
56.2 4130.3
57.4 4541.5
56.1 4595.3
55.9 4575.7

325
287
195
606
659

Rat e

I ucv VMCF (pct)

0 100. 00
0 100.01
0 100.00
0 100.00
0 99.99



Reconfigured Memory

= This example demonstrates better Performance
— No paging to xStore
— Same tests as previous chart
= Configuration
— 1 GB Guest
— 768 SGA

= ESAMON used to display indications

<---Users----> Transactions <Processor> Storage (MB) <-Paging--> <----- I/O----> <M ni Di sk> Spool Conmuni cati ons Captur

<-avg nunber-> Per Avg. Utilization Fixed Active <pages/sec> <-DASD--> Ot her <-Cache--> Page <-per second-> Ratio
Ti me On Actv In QMnute Resp Total Virt. User Resid. XStore DASD Rate Resp Rate Rate %t Rate I ucv VMCF (pct)
08/ 10/ 04
12:06:00 35 11 6.0 84.0 0.517 2 2 57.4 2634.1 0 0 132 0.5 0 2.059.5 0 1 0 100.00
12:07:00 35 11 6.0 101.0 0.368 2 1 56.0 2634.1 0 0 133 0.4 0 0.290.9 0 1 0 100.00
12:08:00 35 11 6.0 107.0 2.676 1 1 56.8 2634.1 0 0 130 0.5 0 0.454.5 0 2 0 100.00
12:09:00 35 11 6.0 109.0 1.596 1 1 57.5 2634.2 0 0 127 0.4 0O 0.281.8 0 1 0 100.00
12:10:00 35 11 4.0 98.0 0.848 p T |56.2 2635.4 9] U ]129 0.4 0 1.3238.3 0 1 0 100.00
12:11:00 35 11 6.0 113.0 1.306 1 1 |56.1 2635.4 0 0 |128 0.4 0 0.2 100 0 2 0 100.00
12:12:00 35 11 7.0 100.0 0.432 19 18 | 56. 4 3046. 2 0 0 |185 1.1 0 122.3 59.1 0 1 0 100.01
12:13:00 35 11 6.0 65.0 1.757 87 84 |56.0 4011.4 0 0 |422 1.4 0 471.0 76.2 0 2 0 100.01
12:14:00 35 11 7.0 72.0 2.586 | 100 98 |56.3 4412.3 0 0 |398 0.9 0 65.2 89.3 0 4 0 99.99
12:15:00 35 11 7.0 64.0 0.055 96 94 156.5 4808.9 0 0 1420 0.9 0 41.8 89.5 0 5) 0 100.00




Oracle Iinit.ora options

= No async I/O (aio) for Oracle9i

= The following init.ora parameters can affect I/O performance with
Oracle 10g
— filesystemio_options =
« directio (dio)
* asyncio (aio)

e setall




Init.ora Parameter dowr_io_slaves

= Qracle9i for s/390 was not built with support for Asynchronous 1/O
— Use dbwr_io_slaves=4 in the init.ora
— Use more slaves as needed to handle I/O

= Changes for Oracle Database 10g
— SUuSE SLESS is built with async 1/0
— Oracle database server kernel built with Async I/O
* Run make after install to enable Async I/O
« Set options in init.ora

Chart 14




Use of filesystemio_options=setall

= filesystemio_options=setall
— Enables asyncio and directio for filesystems
— These are unrelated options, but set through one parameter
« setall
e asyncio
 directio
= Qur experiences
— SLESO9 initial testing shows that setall works well
— SLESS8 use directio alone for best results
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Measurements with directlO

= QOracle DatabaselOg
= SuSE SLESS

Oracle 10g Measurements

» 150
c
© 100
50‘ .
O‘ ! T T

None 1GB Directl/0 1GB None 8GB Direct I/0O 8GB
Options/size of guest

Transact
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Oracle init.ora options

= Oracle Database 10g
= SuSE SLESS8

File systems 10O options

190
185
180
175
170

165
160
155

None Setall Direct 1/0 Async 1/O
Options

Transactions/CPU

%0

WpssSE———— 0 ()




Other Considerations

= Please be aware if you are using SLESS
— And you run 10g, you may not experience problems.

— Or if you run 9i, even though it is 31bit, you may still exhibit
symptoms.

= Fixed Buffer Patch
— Applies to ECKD DASD
* Tunable
— Available in SUSE SLES9 SP1 and RHEL4
* Oracle Database certification for these distro’s projected
= z/VM
— New releases on the horizon

Chart 20
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DASD Considerations

= Distribute data across arrays
— Not doing this can cause BIG performance issues
= LVM Striping
— ESCON one stripe per channel
— FICON one stripe per volume
— FCP one stripe per volume or LUN
— Optimal strip sizes
* 16K or 32K (but may vary depending on your workload)

= Consider use of Parallel Access Volumes (PAV) for
concurrent I/0 to same volume

— OI/S still issues single 1/0Os to devices

— SCU can do I/Os in parallel for reads and writes to different domains
— Only valid with LVM and ESS




Recommendations for Running 10g

= z/VM

— Make sure all current patches applied

— Use Best practices for using functions such as VSwitch in z/VM
= zSeries

— SCSI/FCP is a good choice but

» Fixed Buffer patch is only ECKD DASD

= Linux

— Use the 251 (or higher) kernel on SLESS8 (Oracle developed on 112)
= QOracle

— Insure that async I/O is enabled (run make after installing)

— Use
« filesystemio_options=setall on SLES9 (when certified)
 filesystemio_options=directio on SLES8




What Do | Run in a Linux Guest?

=  Production - Recommendation

— Only a database

— Only one database

— Put app servers in separate guest

— If you chose to configure other, monitor paging
= Test/Dev/etc

— Single database is better

— Multiple DBs can be OK

— You may experience performance issues with multiple DBs
» |If all are doing queries you should be OK
* If one starts doing loads or imports — problem!

= Why
— Linux does not differentiate between instances
— If Linux needs memory (i.e. import or load)
* It will page other SGAs
= |sthere a fix?
— Init.ora parameter lock_sga in Oracle9i — but Oracle needs to run as root
— Investigating Oracle Database 10g

40

o Linux @,




Monitoring Performance

z/VM has the only accurate view of what resources each guest
IS consuming. Any investigation needs to start in z/VM.

The goal of z/VM is convince each guest that it is running alone
on the machine and has all of its own resources.

— Therefore, no guest can possible tell what is really happening on
the system.

— Don’t under estimate the value of sar or vmstat
Consider either
— z/VM Toolkit
— EASMON from Velocity Software
e http://www.velocity-software.com/

— You can also use CP commands when you suspect problems
Use Oracle Statspack to monitor your instances



http://www.velocity-software.com/

Key Success Factors

= Memory is critical
— Small virtual guest size — less is better
— Let z/VM manage memory not Linux
* Use VDISK for Linux swap

= Monitor resource
— Understand limits
— Make changes (i.e.tuning) that may be necessary

= Paging and swap space necessary
— Both should use memory devices
— Use Best Practices for setting up paging space

= Avoid I/O bottlenecks
— Distribute data in the ESS across arrays
— Consider striping with LVM
— Faster is better

Chart 26




Information Sources

http://www.ibm.com/redbooks

— SG24-6552 Experiences with Oracle9i for Linux on zSeries
— REDP-3859 Experience Installing Oracle Database 10g on Linux for zSeries
— SG24-7023 Linux on IBM eServer zAeries and S/390; Best Security Practices

http://www.oracle.com/ibm

— IBM platform information
http://otn.oracle.com

— (Select “download code”)
http://www.vm.ibm.com/perf/tips

— General z/VM Tuning Tips
http://www.vm.ibm.com/perf/tips/2GSTORAG.HTML

— 2GB I/O information
http://www-124.ibm.com/developerworks/oss/linux390/index.shtml

— Lot’s of information on Linux for zSeries
http://awlinux1.alphaworks.ibm.com/developerworks/linux390/perf/tuning re

c_dasd.shiml

— Hints and Tips for Selecting and Tuning I/O options



http://www.ibm.com/redbooks
http://www.oracle.com/ibm
http://otn.oracle.com/
http://www.vm.ibm.com/perf/tips
http://www.vm.ibm.com/perf/tips/2GSTORAG.HTML
http://www-124.ibm.com/developerworks/oss/linux390/index.shtml
http://awlinux1.alphaworks.ibm.com/developerworks/linux390/perf/tuning_rec_dasd.shtml
http://awlinux1.alphaworks.ibm.com/developerworks/linux390/perf/tuning_rec_dasd.shtml
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