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State Government Customer upgrade RHEL 7 to RHEL 9- Oracle RAC

@ Oracle Database 19.0.0.0.0 is certified on Linux on IBM Z Red Hat Enterprise Linux 9 Update 2+

/= Notes
Oracle Database 19.0.0.0.0 with Linux on IBM Z Red Hat Enterprise Linux 9

¢ Red Hat Enterprise Linux 9.2: 5.14.0-284.30.1.el9_2.s390x or later |— bt L it Ll
« Minimum RU: 19.23 B Checks
=3 [Packages]
Package: libstdc++-devel<4.8.2 (s390x) Warning No
Package: libaio-devel-0.3.109 (s390x) Warning No
User Mask Failed No
resolv.conf Integrity Failed No
RPM Package Manager database Info No
J LNecKs J STatus J Fixanpie
[ Checks
Swap Size No
=% [Packages]
Package: compat-libcapl-1.10 (s390x) Warning No

Oracle 19c released 6 years ago (no SLES 15/RHEL 9 back then)

Minimum Oracle RU 19.23 — recommend 19.27 (or the latest RU)

Requirements for Installing Oracle Database 19c on RHEL9 64-bit (IBM Linux on System z) (Doc ID
3068629.1)

Requirements for Installing Oracle Database 19c 64-bit IBM Linux on System Z on SLES 15 (Doc ID 2813961.1)

* Get latest RPM Checker Installing Oracle Database 19c¢ on IBM Linux on System z (Doc ID 2553465.1)

e gridSetup.sh -applyRU $STAGE/37641958 -applyOneOffs $STAGE/37641958/37654975,$STAGE/37499406



Using a Test Environment to Investigate Oracle RAC VNIC Issue

Customer’s RHEL 9 install was creating network inte rface names based on default VNIC definition
Oracle RAC requires the Linux network Interface nam  es to be the same

* Recreated customer challenge in personal z/VM environment (JHVM)

* Issue: Oracle RAC interconnect interface not coming online on customer

guest

« Used test system to test VNIC definitions, persistence, and network files
 Goal: Determine root cause and confirm proper setup process before

applying in production



z/VM: VNIC Definition and Static MAC Setup

@: CP QUERY VIRTUAL NIC

° Deflned new VNIC P0: Adapter O600.PEO Type: QDIO Name: HYDIG1 Dewvi
0O : MAC: 02-15-23-00-00-67 VSWITCH: SYSTEM ¥SW

. . OO : Idap @ . PE : QDIO Name: HYD1G1 Dewvic
USIng NICDEF In OO : AC: @2-15-23-00-00-5B VSWITCH: SYSTEM YSW
D@ : POE® Type: QDIO Name: HYD1G1 Dewvic
DA : MAC: ©@2-15-23-00-00-66 VEWITCH: SYSTEM VEW

directory entry

o Attached to SYSTEM
VSWITCH

* Validated interface with
CP QVNIC

RUNNING JHYM
42/001




RHEL: Enablement and Device Visibility

[root@rhel92vm ~]# nmcli con show

« Removed NIC from ignore list:
cio_ignore -R ‘ _ -s95c-a79234500516
 Verified with Iszdev; enabled S o ARSI ORI G =

[root@rhel?2vm ~]# lszdev

device: chzdev -e e D, ou s waes

TYPE DEVICE

dasd-eckd .0. no no

. . dasd-eckd .0.0 no no
* Made persistent: chzdev -e -p e 1o da
- - dasd-eckd : : yes no dasdc
« Confirmed interface appears dusd-eckd  0.0. ves no  dasi
dasd-eckd 8. yes no dasdg
as enc/700 denmaiit o g

yes no encé0e

no no

yes no encleee
generic-ccw 0.0. yes no
generic-ccw 0.0. no no
generic-ccw 0.0. no no
generic-ccw ©.0.0 no no
[root@rhel92vm ~]# chzdev -e 700
QETH device ©.0.0700:0.0.0701:0.8.07082 configured
[root@rhel92vm ~]# chzdev -e -p 700
Configuring devices in the persistent configuration only
QETH device ©.0.0700:0.0.0701:0.0.0702 already configured
[root@rhel92vm ~]# nmcli con show

WID DEVICE

[root@rhel92vm ~1# ||



NetworkManager: Creating and Verifying Interface Pr  ofile

» Created profile via nmcli connection add ...
« Verified status using nmcli con show

* Rebooted guest: confirmed profile and VNIC remained active



State Government Customer upgrade RHEL 7 to RHEL 9- Oracle RAC

 OK great it works in the Lab, let’s try this with the customer....

—_ s Tegm m e — - —_—

[root@Prhel92vm ~]# ip link show

1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 gdisc noqueue state UNKNOWN mode DEFAULT group default glen 1000
link/loopback ©0:00:00:00:00:80 brd 00:00:00:00:00:00

2: encb6@@: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 gdisc mq state UP mode DEFAULT group default glen 1000
link/ether ©2:15:23:00:00:65 brd ff:ff:ff:ff:ff:ff

3: encl@0@: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP mode DEFAULT group default glen 1000
link/ether ©2:15:23:00:00:64 brd ff:ff:ff:ff:ff:ff

4: privl: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP mode DEFAULT group default glen 1000
link/ether ©2:15:23:00:00:5b brd ff:ff:ff:ff:ff:ff

[root@rhel92vm ~]# znetconf -c

Device IDs Card Type CHPID Drv. Name

0.0.0700,0.0.0701,0.0.(302 1731/01 Virt.NIC QDIO 82 geth privi online

0.0.0600,0.0.0601,0.0.0602 1731/01 Virt.NIC QDIO 01 geth encé@e@ online

0.0.1000,0.0.1001,0.0.1002 1731/01 Virt.NIC QDIO 0@ geth encleee online

[root@Prhel92vm ~]# ip link show

1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 gdisc noqueue state UNKNOWN mode DEFAULT group default glen 10800
link/loopback 00:00:00:00:00:80 brd 00:00:00:00:00:00

2: enc6@@: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP mode DEFAULT group default glen 1000
link/ether ©2:15:23:00:00:65 brd ff:ff:ff:ff:ff:ff

3: encl000: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP mode DEFAULT group default glen 1000
link/ether 02:15:23:00:00:64 brd ff:ff:ff:ff:ff:ff

4: privl: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP mode DEFAULT group default glen 1000
link/ether ©2:15:23:00:00:5b brd ff:ff:ff:ff:ff:ff

[root@rhel92vm ~1# B

Oracle RAC, we need exact same network interface name on all hosts,
..... Linux reboot was fine, logoff a guest did not maintain device persistence...



Interface MAC Address Alignment for Oracle RAC

 RAC Interconnect requires persistent MAC addresses
* Resolved by setting MAC address in directory entry
* Ensures interconnect recognizes the interface upon boot

IMPORTANT

Use a file name with a 70- prefix to keep the file names consistent with the udev
rules-based solution.

For example, create the /etc/systemd/network/70-provider0.link file with the following
content to rename the interface with MAC address 00:00:5e:00:53:1a to providerO0:

[Match]
MACAddress=00:00:5e:00:53:1a

[Link]
Name=providerQ



Summary and Impact

Used lab system to test z/VM VNIC setup

Validated persistence across reboots, profile creation, MAC settings

Shared working steps and syntax with customer to replicate successfully

Persistent interface across reboots



State Government Customer upgrade RHEL 7 to RHEL 9- Oracle RAC

» Thanks Justice! Let’s get back to the Oracle RAC install

Oracle RAC does not restart on reboot automatically without chkconfig being installed!
What happened to chkconfig in RHEL 977??

7 Ohasd Process Does Not Start After Rebooting OS On RHEL 9 Due To Missing Chkconfig Package (Doc ID 3000775.1)

This is because the chkconfig package is not installed.

It is not installed by default on RHEL 9.
There is a Unpublished document defect that requires the chkconfig package to be described in the manual requirements.

Bug 36161566 : ADD 'CKCONFIG' PACKAGE AS A REQUIRED PACKﬁEE FOR RED HAT LINUX 9 RELEASES

chkconfig package is not present in RHEL 9 by default

© SOLUTION VERIFIED - Updated June 13 2024 at 5:36 PM - English ~

Environment

e RHEL S

Issue

e chkconfig package is not presentin RHEL 9 by default.



State Government Customer upgrade RHEL 7 to RHEL 9- Oracle RAC

 OK let’s try this one more time!
* Migration successful by creating new RHEL 9 cluster and “swinging” DB disk to new cluster
 Why not “in-place upgrade?” — criticality of their system if something went wrong

Old RHEL 7 Cluster New RHEL 9 Cluster

Interconnect

Interconnect

Shared Storage Shared Storage




State Government Customer upgrade RHEL 7 to RHEL 9- Oracle RAC

« Let’s plan for Production... 12 Ips available on the subnet
8 are in use for Prod
we needed 7 new IPs for a new cluster...
Oh snap — we need another migration methodology!

Guest 9 No. vCPU ~|RAM ~] IP ~]VLAN ID -] Hostname | Network Mask [~

134.187 1387 **Network IP 255.255.255.240

134.187. 1387 *GATEWAY 255.255.255.240
RESERVEI 134.187. 1387  [**SWITCH 255.255.255.240
PDPHORO01 3 32GB  134.187. 1387 PDPHORO1 255.255.255.240
PDPHORR1 5 32GB  134.187. 1387 PDPHORR1 255.255.255.240
01 VIP 134.187 1387 255.255.255.240
R1VIP 134.187. 1387 255.255.255.240
SCAN IP 134.187. 1387 255.255.255.240
SCAN IP 134.187. 1387 255.255.255.240
SCAN IP 134.187. 1387 255.255.255.240
PDPHORO02 134.187. 1387 255.255.255.240
FREE 134.187. 1387 255.255.255.240
FREE 134.187. 1387 255.255.255.240
FREE 134.187. 1387 255.255.255.240

134.187. 1387 255.255.255.240

134.187. 1387 _ 255.255.255.240



State Government Customer upgrade RHEL 7 to RHEL 9- Oracle RAC

* Let's try another migration technique!

[ Oracle Grid Infrastructure 19c Installer - Step 1 of 7@ M
Oracle’s Add Node procedure : o oocion 19¢ ORACLE
] Grid Infrastructure
 Add a new node, then remove the old (rolling) r— y
«, Configuration Option | Configure Oracle Grid Infrastructure for a New Cluster
[ Only need 4 neW IpS (2 for eaCh RAC nOde) “:' Cluster Configuration ") Configure Oracle Grid Infrastructure for a Standalone Server (Oracle Restart)

Uparade Oracle Grid Infrastructure

* One benefit migration could be done “rolling”

« Itis supported to have RHEL 7 and RHEL 9 for P
. . . ) Remove nodes from the cluster
a short period of time in a cluster.

Finally this worked!!!! For real this time!

N,

Help ‘ J N;cti;i\ Cance]i\




Ansible Automation

» Oracle Installation (using Golden Image files or ap

o Spectrum Scale backup configurations

« QOracle RMAN backup configurations

plyRU, no xterm methodology)

« Automated server build (one node RAC) for Spectrum

restore

@ install_oracle_z (Public

¥ main ~ ¥ 3 branches © 0 tags

9 jacobemery Delete 99_db_delete_instance.yaml

handlers
library
roles
tasks

templates

.gitattributes

0_connect_hosts.yaml
1_oracle_prep.yaml
2_asm_install.yaml|

3 orac install.vaml

Go to file

update with WIP changes @

bulk commit work-in-progress changes for testing
change to regexp instead of search_string

bulk commit work-in-progress changes for testing
bulk commit work-in-progress changes for testing
add .gitattributes

Merge pull request #14 from jacobemery/l1bm
remove reboot, moving to 2_asm_install

add reboot after udev rules changes

create variable for hosts

® Unwatch 1 ~

005794b last week ) 100 commits

last month

3 weeks ago
3 weeks ago
3 weeks ago
3 weeks ago
2 months ago
3 weeks ago
last week

last week

3 weeks aqo

Scale immutable backup

% Fork 0 - Y Star 0 -

About e

Ansible-automated install of Oracle
Database and Oracle Automatic Storage
Management (ASM) on Red Hat

Enterprise Linux (RHEL) for IBM Q
zSystems.

ansible redhat playbook oracle

rhel ) ( ibm oracle-database

oracle-asm ibmz ) ( ibmzsystems )

Readme
GPL-3.0 license
Activity

[(ESEIS

1 watching

0 forks
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MongoDB Memory Sizing Testing on LinuxONE

Memory Scaling with
MongoDB and YCSB -
Throughput

- Database setups require careful planning of memory-
to-database size ratio

- Typically Ranges from 1:1 (in-memory) to 1:10 V5B thioUENpUtin ops/see

90,000

- Varying memory from 12 GB to 2048 GB per instance 80,000

while keeping the database size constant at 800 GB 70,000
60,000
— 2048 GB scenario: Entire database fits in memory with

50,000
room for internal data structures. —
: . , 30,000

- 12 GB scenario: Constant loading of database entries
from storage =000
10,000
i 0

- Goal is to observe MongoDB performance and make
recommendations for sizing Memory on IBM Z B e
Memory In bB

ops/sec




#$%&
" (




MongoDB Metrics on the Same Grafana Dashboard

Connections

3K

Queues

Cache Usage

2.79GB

Document Metrics

100K /S

Tickets Available

Cache Activity

57MB/S

38MB/S

19MB/S

Operation Execution Times
20Ms

Page Faults

2/S




= Home > Dashboards > LPAR Overview Yy 3

System ~ WSCVMLO1 v UserlD = All v node

v z/VM Hipervisor Statistics

WSCVMLO1
LPAR

Version

6.33%

Service Level

i |

Uptime

4

v MongoDB Statistics

Connections

No data
v z/VM User Details

Logical Core Usage by User Type

VCPU Usage (CPU%)

0.00 _——A__I—I.‘

09:00 12:00 15:00 18:00
e SVM e= Servers == TheUsrs == Velocity

21:00

All v

Aggregate Processor Utilization

00:00

03:00

Memory Utilization

j 26.683%

06:00

Paging Subsystem

0.00%

Linux Guest VCPU Usage

1000 +

VCPU Usage (CPU%)

[y Iva— |
08:00  12:00  16:00  20:00 00:00  04:00
== | XNRO102 e= LXNRO103 e= LXOCPBO1 == UNKNOWN

zIVM & LPAR — Memory and CPU Data from Grafana Dashbo ard

i+ Add v

Spooling Subsystem

1.01%

SVM CPU Usage

CPU Usage (CPU%)

12:00 18:00
@= RACFVM e= RSCS == TCPIP

® {S} ® Last 24 hours

00:00

v

Q




zIVM & LPAR — Memory and CPU Data from Grafana Dashbo ardx

v z/[VM User Details

Logical Core Usage by User Type
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v z/VM Details

Uptime
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Spool Space

15:00 18:00 21:00
e SVM == Servers == TheUsrs == Velocity

WSCVMLO1

LPAR

NORMAO1

1.01%

Serial

O1ESAS8
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Abend

O«
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IBM Z

LinuxONE 5/ z17 a Balanced system by design*

wz17-9175
mz16-3931
uz15-8561
wz14-3906
€z13
uzEC12
Hz196
@z10EC
Wz9EC

2477

* PCI (Processor Computing Index) Tables are NOT adequate for
making comparisons of IBM Z processors. Additional capacity planning
required

/ 1 2*3 ** Number of PU cores characterizable for customer,use.« ; o
*** Theoretical max. /0O Bandwidth (GB/s)
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TCO test results over 5 years:






PCI DSS (Payment Card Industry Data Security Standa rd) Compliance

KMIP (key management) -support



IBM WSC Sizing Tools:

zSCON Tool Exasizer: Input: Local AWR Database report
Input:

Existing workloads:
- source make/model/GHz of Server

Output uses 3 " party QPI

Also recommend working with IBM IT economics team for TCO analysis



z/VM Large Guest Memory Support Considerations (Ear ly

Adopters)
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Source: z/VM Limits https://www.vim.ibm.com/memman/atlouest.html




Large Bank Oracle Experiences: Tuning CPU Requireme  nts:
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Separating Backup Traffic from User Network
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