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Solution Overview 

Introduction 
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FlexPod System Overview 

 

 

 

 



 

 



Solution Summary 

Oracle Database 12c R1 RAC on FlexPod with Oracle Direct NFS Client 

 

 

 

 

 

 

FlexPod Oracle RAC Solution Design Principles 

 

 

 

 

 



Technology Overview 

Cisco Unified Computing System  

 

 

 

 

 

 



 

Cisco UCS B-Series Blade Servers  

Cisco UCS C-Series Rack-Mount Server  

Cisco UCS Adapters   

Cisco UCS Manager  

Cisco Unified Fabric  

http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-b-series-blade-servers/index.html
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-b-series-blade-servers/index.html
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-c-series-rack-servers/index.html
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-c-series-rack-servers/index.html
http://www.cisco.com/c/en/us/products/interfaces-modules/unified-computing-system-adapters/index.html.
http://www.cisco.com/c/en/us/products/interfaces-modules/unified-computing-system-adapters/index.html.
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-manager/index.html
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-manager/index.html


Cisco UCS 6200 Series Fabric Interconnects  

 

 

 

http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-6200-series-fabric-interconnects/index.html
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-6200-series-fabric-interconnects/index.html


Cisco UCS 5108 Blade Server Chassis 

 

Cisco UCS 5100 Series Blade Server Chassis  

Cisco UCS 2208XP Fabric Extenders 

 

http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-5100-series-blade-server-chassis/index.html
http://www.cisco.com/c/en/us/products/servers-unified-computing/ucs-5100-series-blade-server-chassis/index.html


Cisco UCS Blade Servers 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Cisco Virtual Interface Card 1340 



 

Cisco Wire-Once Model 

 

 

 



 

 

 

 

Cisco UCS Manager 



 

 

 

 

 

 

Cisco UCS Service Profile 
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http://www.cisco.com/en/US/products/ps10281/index.html
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Cisco Nexus 9396PX Switches  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

NetApp FAS8080EX Hybrid Storage 

NetApp FAS8000 

 



 

 

 

NetApp Storage Controllers 

 

 

http://www.cisco.com/c/dam/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_openstack_osp6_design.docx/_jcr_content/renditions/flexpod_openstack_osp6_design_14.jpg


 

 

NetApp Clustered Data ONTAP 8.3 Fundamentals 

 Clustered Data ONTAP 8.3 is the first Data ONTAP release that supports clustered operation only.  The 

previous version of Data ONTAP, 7-Mode, is not available as a mode of operation in version 8.3 



 

 

 

 

Scale-Out 

 

 

 

 



 

Non-disruptive Operations 

 

 

 

 

 



 

Availability 

 

 

NetApp Advanced Data Management Capabilities 

Storage Efficiencies 

 

 

 



 

Advanced Storage Features 

 

 

 

Unified Storage Architecture and Multiprotocol Support 



 

 

 

 

 

 

 

 

 

 

Storage Virtual Machines 



 

 

 

Oracle 12c (12.1.0.1) Database 



Oracle Direct NFS 

 



Solution Design  

Design Topology 

Inventory and Bill of Materials 

Table 1   

Table 2   

 

 

 

 



Table 3   

 

 

 

Table 4   

Physical Topology 

 



 

UCS 6248 UP Fab-B

NetApp FAS 8080 – Controller 

Cluster 
Link

vPC Domain 1

N9K-Flexpod-SwitchB

Chassis02: UCS Chassis 5108

Chassis01: UCS Chassis 5108

N9K-Flexpod-SwitchA

UCS 6248 UP Fab-A

Oracle RAC Node 1

Oracle RAC Node 2

Oracle RAC Node 3

Oracle RAC Node 4

Chassis01: UCS Chassis 5108

UCS B460 Servers

vPC Public & Storage
Allowed VLAN 135,20,10,30

vPC Private & Storage
Allowed VLAN 10,30,135,20

vPC Storage A
VLAN 20, 30

vPC Storage B
VLAN 30,20

vPC Peer Link 1

VLAN 10,30 for failover VLAN 135,20 for failover



Deployment Hardware and Software 

Configuring Cisco Unified Computing System 

 All the tasks to configure Cisco Unified Computing System are detailed in this document, however, only 

some of the screenshots are included. The following sections detail the high-level steps involved for a 

Cisco UCS configuration. 

Configure/Verify Global Chassis Discovery Policy 

 

 

http://www.cisco.com/en/US/products/ps10281/products_installation_and_configuration_guides_list.html


 

Configuring Fabric Interconnects for Chassis and Blade Discovery 

 

 

 

Configure LAN Specific Tasks  

 



 

Create Port-Channels for Both Fabric Interconnect A and B  

 

 



 

Configure and Create VLANs for Public, Private and Storage Traffic  

Table 5   



 

Enable Jumbo Frames (MTU 9000) on “Best Effort” Class on Fabric Interconnect 

 

  



Configure UUID and MAC Pools 

 

 

Create Server Boot Policy 

 



 

  



Configure and Create a Service Profile Template 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



Create Service Profiles from Template and Associate to Servers 

 

 



Configure Cisco Nexus 9396PX Switches 

VLAN Configuration 

 

N9k-Flexpod-SwitchA# config terminal 

N9k-Flexpod-SwitchA(config)# VLAN 135 

N9k-Flexpod-SwitchA(config-VLAN)# name Oracle_RAC_Public_Traffic 

N9k-Flexpod-SwitchA(config-VLAN)# no shutdown 

N9k-Flexpod-SwitchA(config-VLAN)# exit

 

N9k-Flexpod-SwitchA(config)# VLAN 10 

N9k-Flexpod-SwitchA(config-VLAN)# name Oracle_RAC_Private_Traffic 

N9k-Flexpod-SwitchA(config-VLAN)# no ip igmp snooping 

N9k-Flexpod-SwitchA(config-VLAN)# no shutdown 

N9k-Flexpod-SwitchA(config-VLAN)# exit 

 

N9k-Flexpod-SwitchA(config)# VLAN 20 

N9k-Flexpod-SwitchA(config-VLAN)# name Storage_Traffic for ControllerA 

N9k-Flexpod-SwitchA(config-VLAN)# no shutdown 

N9k-Flexpod-SwitchA(config-VLAN)# exit

 

N9k-Flexpod-SwitchA(config)# VLAN 30 

N9k-Flexpod-SwitchA(config-VLAN)# name Storage_Traffic for ControllerB 

N9k-Flexpod-SwitchA(config-VLAN)# no shutdown 

N9k-Flexpod-SwitchA(config-VLAN)# exit 

N9k-Flexpod-SwitchA(config)# copy running-config startup-config

Virtual Port Channel (vPC) Summary for Data and Storage Network 



Table 6   

Create vPC Peer-Link Between Two Cisco Nexus Switches 

 

 

 

N9k-Flexpod-SwitchA# config terminal 

N9k-Flexpod-SwitchA(config)#feature vpc 

N9k-Flexpod-SwitchA(config)#vpc domain 1 

N9k-Flexpod-SwitchA(config-vpc-domain)# peer-keepalive destination <Mgmt. IP 

Address of peer-N9K-Flexpod-SwitchB> 

N9k-Flexpod-SwitchA(config-vpc-domain)# exit 

 

vPC Domain 1

N9K-Flexpod-SwitchBN9K-Flexpod-SwitchA

vPC Peer Link 1



N9k-Flexpod-SwitchA(config)# interface port-channel 1 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# vpc peer-link 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 1,10,135,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type network 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface Ethernet1/1 

N9k-Flexpod-SwitchA(config-if)# description Peer link connected to N9KB-Eth1/1 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 1,10,20,30,135 

N9k-Flexpod-SwitchA(config-if)# channel-group 1 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface Ethernet1/2 

N9k-Flexpod-SwitchA(config-if)# description Peer link connected to N9KB-Eth1/2 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 1,10,20,30,135 

N9k-Flexpod-SwitchA(config-if)# channel-group 1 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface Ethernet1/3 

N9k-Flexpod-SwitchA(config-if)# description Peer link connected to N9KB-Eth1/3 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 1,10,20,30,135 

N9k-Flexpod-SwitchA(config-if)# channel-group 1 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface Ethernet1/4 



N9k-Flexpod-SwitchA(config-if)# description Peer link connected to N9KB-Eth1/4 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 1,10,20,30,135 

N9k-Flexpod-SwitchA(config-if)# channel-group 1 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# copy running-config startup-config

 

 

Create vPC Configuration Between Cisco Nexus 9396PX and Fabric Interconnects 

 

Table 7   

UCS 6248 UP Fab-B

Cluster 
Link

vPC Domain 1

N9K-Flexpod-SwitchBN9K-Flexpod-SwitchA

UCS 6248 UP Fab-A
vPC Public & Storage

Allowed VLAN 135,20,10,30
vPC Private & Storage

Allowed VLAN 10,30,135,20

vPC Peer Link 1

VLAN 10,30 for failover VLAN 135,20 for failover



 

N9k-Flexpod-SwitchA# config Terminal 

N9k-Flexpod-SwitchA(config)# interface Port-channel 17 

N9k-Flexpod-SwitchA(config-if)# description Port-Channel FI-A 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 135,10,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# vPC 17 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface Port-channel 19 

N9k-Flexpod-SwitchA(config-if)# description Port-Channel FI-B 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 135,10,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# vPC 19 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA# config Terminal 

N9k-Flexpod-SwitchA(config)# interface eth 1/17 

N9k-Flexpod-SwitchA(config-if)# description Connection FI-A P17 to N9KA P17 

N9k-Flexpod-SwitchA(config-if)# switch mode trunk 



N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed vlan 135,10,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# channel-group 17 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface eth 1/18 

N9k-Flexpod-SwitchA(config-if)# description Connection FI-A P18 to N9KA P18 

N9k-Flexpod-SwitchA(config-if)# switch mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed vlan 135,10,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# channel-group 17 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface eth 1/19 

N9k-Flexpod-SwitchA(config-if)# description Connection FI-B P17 to N9KA P19 

N9k-Flexpod-SwitchA(config-if)# switch mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed vlan 135,10,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# channel-group 19 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA(config)# interface eth 1/20 

N9k-Flexpod-SwitchA(config-if)# description Connection FI-B P18 to N9KA P20 

N9k-Flexpod-SwitchA(config-if)# switch mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed vlan 135,10,20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 



N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# channel-group 19 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

This completes Switch A side configuration.

 

Create vPC Configuration Between Cisco Nexus 9396PX and NetApp NFS Storage 

 

 

Table 8   

NetApp FAS 8080 – Controller 

vPC Domain 1

N9K-Flexpod-SwitchBN9K-Flexpod-SwitchA

vPC Storage A
VLAN 20, 30

vPC Storage B
VLAN 30,20

vPC Peer Link 1



 

N9k-Flexpod-SwitchA# configure terminal 

N9k-Flexpod-SwitchA(config)# interface Port-channel20 

N9k-Flexpod-SwitchA(config-if)# description Port-channel multimode VIF from 

FAS8080-CNTRL-A-10G 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# vPC 20 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA# configure terminal 

N9k-Flexpod-SwitchA(config)# interface Port-channel30 

N9k-Flexpod-SwitchA(config-if)# description Port-channel multimode VIF from 

FAS8080-CNTRL-B-10G 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed VLAN 20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# vPC 30 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA# configure terminal 

N9k-Flexpod-SwitchA(config)# interface Ethernet1/31 

N9k-Flexpod-SwitchA(config-if)# description Connection to NetApp CTRL-A e0e 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed vlan 20,30 



N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# channel-group 20 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit 

 

N9k-Flexpod-SwitchA# configure terminal 

N9k-Flexpod-SwitchA(config)# interface Ethernet1/32 

N9k-Flexpod-SwitchA(config-if)# description Connection to NetApp CTRL-B e0e 

N9k-Flexpod-SwitchA(config-if)# switchport mode trunk 

N9k-Flexpod-SwitchA(config-if)# switchport trunk allowed vlan 20,30 

N9k-Flexpod-SwitchA(config-if)# spanning-tree port type edge trunk 

N9k-Flexpod-SwitchA(config-if)# mtu 9216 

N9k-Flexpod-SwitchA(config-if)# channel-group 30 mode active 

N9k-Flexpod-SwitchA(config-if)# no shutdown 

N9k-Flexpod-SwitchA(config-if)# exit

 

Setup Jumbo Frames of Cisco Nexus 9396PX Switches 

N9k-Flexpod-SwitchA# config terminal 

N9k-Flexpod-SwitchA(config)# policy-map type network-qos jumbo 

N9k-Flexpod-SwitchA(config-pmap-nq)# class type network-qos class-default 

N9k-Flexpod-SwitchA(config-pmap-nq-c)# mtu 9216 

N9k-Flexpod-SwitchA(config-pmap-nq-c)# exit 

N9k-Flexpod-SwitchA(config-pmap-nq)# system qos 

N9k-Flexpod-SwitchA(config-sys-qos)# service-policy type network-qos jumbo 



N9k-Flexpod-SwitchA(config-sys-qos)# exit 

N9k-Flexpod-SwitchA(config)# copy running-config startup-config 

[########################################] 100% 

N9k-Flexpod-SwitchA(config)#

Verify All vPC Status is up on Both Cisco Nexus 9396PX Switches 

 

 

 



 

 



 

Configuring NetApp Storage 

 

http://www.cisco.com/c/en/us/solutions/enterprise/design-zone-data-centers/index.html


 

 



 

 



 

 



 

  



OS and Database Deployment 

OS Configuration 

Table 9   

 

 

 

https://edelivery.oracle.com/linux


 

 Please verify the Device MAC Address and desired MTU settings as you configure the interfaces. 

 

 

 

Miscellaneous Post-Install Steps  

Disable selinux 

SELINUX=disabled 

#SELINUXTYPE=targeted 

Modify/Create the DBA Group if Needed 

groupmod -g 500 dba 

Disable Firewalls 

service iptables stop 

service ip6tables stop 

chkconfig iptables off 

chkconfig ip6tables off 

Install oracle-rdbms-server-12cR1-preinstall-1.0-11.el6.x86_64 



 

 

 

 

 

 The oracle-rdbms-server-12cR1-preinstall and oracle-rdbms-server-11gR2-preinstall parses the exist-

ing /etc/sysctl.conf and /etc/security/limits.conf files and updates values only as needed for database 

installation. Any pre-customized settings not related to database installation are left as is. 

Update Sysctl.conf Settings 

net.core.rmem_default = 134217728 

net.core.rmem_max = 134217728 

net.core.wmem_default = 134217728 

net.core.wmem_max = 134217728 

##########  Additional NFS settings ###### 

net.ipv4.tcp_rmem = 4096 87380 134217728 

net.ipv4.tcp_wmem = 4096 65536 134217728 

net.ipv4.tcp_window_scaling = 1 

net.ipv4.tcp_syncookies = 0 

net.ipv4.tcp_timestamps = 0 

net.ipv4.tcp_sack = 0 

net.ipv4.tcp_no_metrics_save = 1 

#net.ipv4.tcp_moderate_rcvbuf = 0 

net.core.netdev_max_backlog = 300000 

net.ipv4.tcp_moderate_rcvbuf = 1 

sunrpc.tcp_slot_table_entries = 128



Update Recommended Cisco VIC Drivers Per Firmware  

Oracle Database 12c GRID Infrastructure Deployment 

Configure Private and Storage NICs  

Establish SSH Connectivity 

Run Cluster Verification Utility 

Create Local Directory Structures on Each Node 

Create NFS Mount Points for Each Volume in /etc/fstab 

 The Oracle Direct NFS (dNFS) configuration is completed at a later stage. 

http://software.cisco.com/download/navigator.html


  [root@orarac1 ~]# mount 

… 

… 

n1_lif_20:/n1_orarac1bin on /u01 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.24) 

n1_lif_20:/n1_ocrvote1 on /ocrvote type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.24) 

n1_lif_30:/n1_data_sh on /sh1_data1 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.30.30.25) 

n2_lif_20:/n2_data_sh on /sh1_data2 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.25) 

n1_lif_30:/n1_log_sh on /sh1_log1 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.30.30.25) 

n2_lif_20:/n2_log_sh on /sh1_log2 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.25) 

n1_lif_20:/n1_log_fin on /fin_log1 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.24) 

n1_lif_20:/n1_data_fin on /fin_data1 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.24) 

n2_lif_30:/n2_data_fin on /fin_data2 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.30.30.24) 

n2_lif_30:/n2_log_fin on /fin_log2 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.30.30.24) 

n1_lif_20:/n1_log_soe on /log1 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.24) 

n1_lif_20:/n1_data_soe on /data1 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.20.20.24) 

n2_lif_30:/n2_data_soe on /data2 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.30.30.24) 



n2_lif_30:/n2_log_soe on /log2 type nfs 

(rw,bg,hard,rsize=65536,wsize=65536,nfsvers=3,actimeo=0,nointr,timeo=600,tcp,addr

=10.30.30.24) 

Create OCR and Voting Disk Files  

dd if=/dev/zero of=/ocrvote/ocr1 bs=1024k count=5120 

dd if=/dev/zero of=/ocrvote/ocr2 bs=1024k count=5120 

dd if=/dev/zero of=/ocrvote/ocr3 bs=1024k count=5120 

dd if=/dev/zero of=/ocrvote/vote1 bs=1024k count=5120 

dd if=/dev/zero of=/ocrvote/vote2 bs=1024k count=5120 

dd if=/dev/zero of=/ocrvote/vote3 bs=1024k count=5120 

Configure HugePages 

 

 

 

 

 

Install and Configure Oracle GRID

 



 

 

 

 

 

 

 

Install Database Software 



Validation 

Test Plan 

Infrastructure Tests 

8KB Random Read IOPs Tests 

 

  



Bandwidth Tests 

 

Database Creation with DBCA 

Direct NFS Configuration 

 Some NFS file servers require NFS clients to connect using reserved ports. If your storage system is run-

ning with reserved port checking, then you must disable it for Direct NFS to operate. To disable reserved 

port checking, consult your NetApp documentation. 



 

 

 

server: <NFS Server/Storage name or IP> 

path:  <First path to NFS server or IP of NFS server NIC>  

local: <First client-side or RAC node storage NIC IP>   

path:  <Second path to NFS server or IP of NFS server NIC> 

local: <Second client-side or RAC node storage NIC IP>   

export: <local server mount directory> mount: <NFS storage mount point> 

[oracle@orarac1 dbs]$ cat /etc/oranfstab 

server:10.20.20.24    

path:10.20.20.24 

local:10.20.20.51 

local:10.30.30.51 

server:10.30.30.24 

path:10.30.30.24 

local:10.30.30.51 

local:10.20.20.51 

server:10.20.20.25 

path:10.20.20.25 

local:10.20.20.51 

local:10.30.30.51 

server:10.30.30.25 

path:10.30.30.25 



local:10.30.30.51 

local:10.20.20.51 

export:/log1 mount:/n1_log_soe 

export:/log2 mount:/n2_log_soe 

export:/data1 mount:/n1_data_soe 

export:/data2 mount:/n2_data_soe 

export:/log1 mount:/n1_log_fin 

export:/log2 mount:/n2_log_fin 

export:/data1 mount:/n1_data_fin 

export:/data2 mount:/n2_data_fin 

export:/sh1_data1 mount:/n1_data_sh 

export:/sh1_data2 mount:/n2_data_sh 

export:/sh1_log1 mount:/n1_log_sh 

export:/sh1_log2 mount:/n2_log_sh

cd $ORACLE_HOME/lib 

mv libodm12.so libodm12.so_stub 

ln -s libnfsodm12.so libodm12.so 

 

 

 

 

SVRNAME    DIRNAME 

------------   ----------------- 

n1_lif_20    /n1_data_soe 



n1_lif_20    /n1_log_soe 

n2_lif_30    /n2_data_soe 

n2_lif_30    /n2_log_soe 

 n1_lif_20 has IP address 10.20.20.24 and n2_lif_30 has IP address 10.30.30.24. 

Database Workload Configuration 

 

 

 

Database Performance 

OLTP Performance 
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Test 1 – Cisco UCS 6248 Fabric-B Failure Test 
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Test 2 – Cisco UCS 6248 Fabric-A Failure Test 
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Test 3 – Nexus 9396PX Switch Failure Test  

 We conducted the hardware failure test on Nexus Switch A and Nexus Switch B. 
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Appendix 

Cisco Nexus 9396PX Running Configuration 

 Only relevant fragments are shown. 

N9k-Flexpod-SwitchA# show run 

 

!Command: show running-config 

!Time: Thu Sep  3 23:38:45 2015 

 

version 7.0(3)I1(2) 

switchname N9k-Flexpod-SwitchA 

policy-map type network-qos jumbo 

  class type network-qos class-default 

    mtu 9216 

vdc N9k-Flexpod-SwitchA id 1 

  limit-resource vlan minimum 16 maximum 4094 

  limit-resource vrf minimum 2 maximum 4096 

  limit-resource port-channel minimum 0 maximum 511 

  limit-resource u4route-mem minimum 248 maximum 248 

  limit-resource u6route-mem minimum 96 maximum 96 

  limit-resource m4route-mem minimum 58 maximum 58 

  limit-resource m6route-mem minimum 8 maximum 8 

 

cfs eth distribute 

feature interface-vlan 

feature hsrp 

feature lacp 

feature vpc 

feature lldp 

… 



… 

ip domain-lookup 

system qos 

  service-policy type network-qos jumbo 

… 

… 

vlan 1,10,20,30,135 

vlan 10 

  name ORACLE_RAC_PRIVATE_TRAFFIC 

vlan 20 

  name Storage-A-vNIC3 

vlan 30 

  name Storage-B-vNIC4 

vlan 135 

  name ORACLE_RAC_PUBLIC_TRAFFIC 

 

spanning-tree port type network default 

vrf context management 

  ip route 0.0.0.0/0 10.29.135.1 

vpc domain 1 

  role priority 10 

  peer-keepalive destination 10.29.135.4 

  auto-recovery 

 

interface Vlan1 

  no shutdown 

 

interface Vlan20 

  description Storage-A-Subnet 

  no shutdown 

  no ip redirects 

  ip address 10.20.20.2/24 



  hsrp version 2 

  hsrp 20 

    preempt 

    ip 10.20.20.1 

 

interface Vlan30 

  description Storage-B-Subnet 

  no shutdown 

  no ip redirects 

  ip address 10.30.30.2/24 

  hsrp version 2 

  hsrp 30 

    preempt 

    ip 10.30.30.1 

 

interface Vlan135 

  no shutdown 

  ip address 10.29.135.2/24 

  hsrp version 2 

  hsrp 135 

 

interface port-channel1 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  spanning-tree port type network 

  vpc peer-link 

 

interface port-channel17 

  description Port-Channel FI-A 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  spanning-tree port type edge trunk 



  mtu 9216 

  vpc 17 

 

interface port-channel19 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  spanning-tree port type edge trunk 

  mtu 9216 

  vpc 19 

 

interface port-channel20 

  description Port-channel multimode VIF from FAS8080-CNTRL-A-10G 

  switchport mode trunk 

  switchport trunk allowed vlan 20,30 

  spanning-tree port type edge trunk 

  mtu 9216 

  vpc 20 

 

interface port-channel30 

  description Port-channel multimode VIF from FAS8080-CNTRL-B-10G 

  switchport mode trunk 

  switchport trunk allowed vlan 20,30 

  spanning-tree port type edge trunk 

  mtu 9216 

  vpc 30 

 

interface Ethernet1/1 

  description Peer Link connected to N9KB-Eth1/1 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  channel-group 1 mode active 

 



interface Ethernet1/2 

  description Peer Link connected to N9KB-Eth1/2 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  channel-group 1 mode active 

 

interface Ethernet1/3 

  description Peer Link connected to N9KB Eth1/3 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  channel-group 1 mode active 

 

interface Ethernet1/4 

  description Peer Link connected to N9KB Eth1/4 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  channel-group 1 mode active 

… 

… 

interface Ethernet1/17 

  description Connection FI-A P17 to N9KA P17 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  spanning-tree port type edge trunk 

  mtu 9216 

  channel-group 17 mode active 

 

interface Ethernet1/18 

  description Connection FI-A P18 to N9KA P18 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  spanning-tree port type edge trunk 



  mtu 9216 

  channel-group 17 mode active 

 

interface Ethernet1/19 

  description Connection FI-B P17 to N9KA P19 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  mtu 9216 

  channel-group 19 mode active 

 

interface Ethernet1/20 

  description Connection FI-B P18 to N9KA P20 

  switchport mode trunk 

  switchport trunk allowed vlan 1,10,20,30,135 

  mtu 9216 

  channel-group 19 mode active 

… 

… 

interface Ethernet1/31 

  description Connection to NetApp CTRL-A e0e 

  switchport mode trunk 

  switchport trunk allowed vlan 20,30 

  spanning-tree port type edge trunk 

  mtu 9216 

  channel-group 20 mode active 

 

interface Ethernet1/32 

  description Connection to NetApp CTRL-B e0e 

  switchport mode trunk 

  switchport trunk allowed vlan 20,30 

  spanning-tree port type edge trunk 

  mtu 9216 



  channel-group 30 mode active 

… 

… 

interface mgmt0 

  vrf member management 

  ip address 10.29.135.3/24 

line console 

line vty 

boot nxos bootflash:/n9000-dk9.7.0.3.I1.2.bin 

Sysctl.conf settings 

# Kernel sysctl configuration file for Red Hat Linux 

# 

# For binary values, 0 is disabled, 1 is enabled.  See sysctl(8) and 

# sysctl.conf(5) for more details. 

 

# Controls IP packet forwarding 

net.ipv4.ip_forward = 0 

 

# Controls source route verification 

net.ipv4.conf.default.rp_filter = 1 

 

# Do not accept source routing 

net.ipv4.conf.default.accept_source_route = 0 

 

# Controls the System Request debugging functionality of the kernel 

kernel.sysrq = 0 

 

# Controls whether core dumps will append the PID to the core filename. 

# Useful for debugging multi-threaded applications. 

kernel.core_uses_pid = 1 

 



# Controls the use of TCP syncookies 

net.ipv4.tcp_syncookies = 1 

 

# Disable netfilter on bridges. 

#net.bridge.bridge-nf-call-ip6tables = 0 

#net.bridge.bridge-nf-call-iptables = 0 

#net.bridge.bridge-nf-call-arptables = 0 

 

# Controls the default maxmimum size of a message queue 

kernel.msgmnb = 65536 

 

# Controls the maximum size of a message, in bytes 

kernel.msgmax = 65536 

 

# Controls the maximum shared segment size, in bytes 

 

# Controls the maximum number of shared memory segments, in pages 

##########  Oracle 12C settings and NFS parameters  Metalink note 1519875.1 ######## 

#net.core.rmem_default = 4194304 

net.core.rmem_default = 134217728 

net.core.rmem_max = 134217728 

net.core.wmem_default = 134217728 

#net.core.wmem_default = 4194304 

net.core.wmem_max = 134217728 

##########  Additional NFS settings ###### 

net.ipv4.tcp_rmem = 4096 87380 134217728 

net.ipv4.tcp_wmem = 4096 65536 134217728 

net.ipv4.tcp_window_scaling = 1 

net.ipv4.tcp_syncookies = 0 

net.ipv4.tcp_timestamps = 0 

net.ipv4.tcp_sack = 0 

net.ipv4.tcp_no_metrics_save = 1 



#net.ipv4.tcp_moderate_rcvbuf = 0 

net.core.netdev_max_backlog = 300000 

net.ipv4.tcp_moderate_rcvbuf = 1 

 

# oracle-rdbms-server-12cR1-preinstall setting for fs.file-max is 6815744 

fs.file-max = 6815744 

 

# oracle-rdbms-server-12cR1-preinstall setting for kernel.sem is '250 32000 100 128' 

kernel.sem = 250 32000 100 128 

 

# oracle-rdbms-server-12cR1-preinstall setting for kernel.shmmni is 4096 

kernel.shmmni = 4096 

 

# oracle-rdbms-server-12cR1-preinstall setting for kernel.shmall is 1073741824 on 

x86_64 

kernel.shmall = 1073741824 

 

# oracle-rdbms-server-12cR1-preinstall setting for kernel.shmmax is 4398046511104 on 

x86_64 

kernel.shmmax = 4398046511104 

 

# oracle-rdbms-server-12cR1-preinstall setting for net.core.rmem_default is 262144 

 

# oracle-rdbms-server-12cR1-preinstall setting for net.core.rmem_max is 4194304 

 

 

# oracle-rdbms-server-12cR1-preinstall setting for net.core.wmem_default is 262144 

 

# oracle-rdbms-server-12cR1-preinstall setting for net.core.wmem_max is 1048576 

 

# oracle-rdbms-server-12cR1-preinstall setting for fs.aio-max-nr is 1048576 

fs.aio-max-nr = 1048576 

 



# oracle-rdbms-server-12cR1-preinstall setting for net.ipv4.ip_local_port_range is 

9000 65500 

 

kernel.panic_on_oops = 1 

vm.nr_hugepages=105000
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