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Solution Overview 

Introduction 

Database administrators and their IT departments face many challenges that demand a simplified Oracle 
deployment and operation model providing high performance, availability and lower TCO. The current industry 
trend in data center design is towards shared infrastructures featuring multitenant workload deployments. Cisco® 
and Pure Storage have partnered to deliver FlashStack, which uses best-in-class storage, server, and network 
components to serve as the foundation for a variety of workloads, enabling efficient architectural designs that can 
be quickly and confidently deployed. 

FlashStack solution provides the advantage of having the compute, storage, and network stack integrated with the 
programmability of the Cisco Unified Computing System (Cisco UCS). This Cisco Validated Design (CVD) 
describes how Cisco UCS System can be used in conjunction with Pure Storage FlashArray//X System to 
implement an Oracle Real Application Clusters (RAC) 12c R2 Database solution. 

Audience 

The target audience for this document includes but is not limited to storage administrators, data center architects, 
database administrators, field consultants, IT managers, Oracle solution architects and customers who want to 
implement Oracle RAC database solutions with Linux on a FlashStack Converged Infrastructure solution. A 
working knowledge of Oracle RAC Database, Linux, Storage technology, and Network is assumed but is not a 
prerequisite to read this document. 

Purpose of this Document 

Oracle RAC databases deployments are extremely complicated in nature and customers face enormous 
challenges in maintaining these landscapes in terms of time, efforts and cost.  Oracle RAC databases often 
manage the mission critical components of a customer’s IT department, ensuring availability while also lowering 
the IT TCO is always their top priority. 

The goal of this CVD is to highlight the performance, scalability, manageability, and simplicity of the FlashStack 
Converged Infrastructure solution for deploying mission critical applications such as Oracle RAC databases.   

The following are the objectives of this reference architecture document: 

1. Provide reference architecture design guidelines for the FlashStack based Oracle RAC Databases. 

2. Build, validate, and predict performance of Server, Network, and Storage platform on a per workload basis. 

3. Seamless scalability of performance and capacity to meet growth needs of Oracle Database. 

4. High availability of DB instances without performance compromise through software and hardware upgrades. 

We will demonstrate the scalability and performance of this solution by running SwingBench and SLOB (Silly Little 
Oracle Benchmark) on OLTP (On-line Transaction Processing) and DSS (Decision Support System), such as 
benchmarking with varying users, nodes and read/write workload characteristics.  

FlashStack System Overview 

The FlashStack platform, developed by Cisco and Pure Storage, is a flexible, integrated infrastructure solution that 
delivers pre-validated storage, networking, and server technologies. Cisco and Pure Storage have carefully 
validated and verified the FlashStack solution architecture and its many use cases while creating a portfolio of 
detailed documentation, information, and references to assist customers in transforming their data centers to this 
shared infrastructure model.  
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Solution Components 

This section provides a list of all the components used in this solution. 

Cisco UCS 6332-16UP Fabric Interconnect 

The 6332-16UP Fabric Interconnect is the management and communication backbone for Cisco UCS B-Series 
Blade Servers, C-Series Rack Servers, and 5100 Series Blade Server Chassis. It implements 20x40 Gigabit 
Ethernet and Fibre Channel over Ethernet ports, with additional support for 16 unified ports that can be configured 
to 1 or 10 Gbps Ethernet, or 4/8/16 Gbps Fibre Channel.  

 

The Fabric Interconnect provides high-speed upstream connectivity to the network, or converged traffic to servers 
through its 40 Gbps ports, but also allows for Fibre Channel connectivity to SAN switches like the MDS, or 
alternately directly attached Fibre Channel to storage arrays like the Pure Storage FlashArray through its unified 
ports. 

Cisco UCS MDS 9148S Fabric Switch 

The Cisco
®
 MDS 9148S 16G Multilayer Fabric Switch is the next generation of highly reliable, flexible and low-cost 

Cisco MDS 9100 Series Switches. It provides up to 48 auto-sensing Fibre Channel ports, which are capable of 
speeds of 2, 4, 8, and 16 Gbps, with 16 Gbps of dedicated bandwidth for each port. 

 

In all, the Cisco MDS 9148S is a powerful and flexible switch that delivers high performance and comprehensive 
Enterprise-class features at an affordable price. 

Cisco Nexus 9372PX-E Switch 

The Cisco Nexus 9372PX-E Switches are 1RU switches that support 1.44 Tbps of bandwidth and over 1150 mpps 
across 48 fixed 10-Gbps SFP+ ports and 6 fixed 40-Gbps QSFP+ ports. 
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Cisco UCS B200 M5 Blade Servers 

The Cisco UCS B200 M5 Blade Server delivers performance, flexibility, and optimization for deployments in data 
centers, in the cloud, and at remote sites. This enterprise-class server offers market-leading performance, 
versatility, and density without compromise for workloads including Virtual Desktop Infrastructure (VDI), web 
infrastructure, distributed databases, converged infrastructure, and enterprise applications such as Oracle and 
SAP HANA.  

 

The Cisco UCS B200 M5 server can quickly deploy stateless physical and virtual workloads through 
programmable, easy-to-use Cisco UCS Manager Software and simplified server access through Cisco Single-
Connect technology. 

Cisco UCS 5108 Blade Server Chassis 

Cisco UCS 5108 Blade Server Chassis, is six rack units (6RU) high, can mount in an industry-standard 19-inch 
rack, and uses standard front-to-back cooling. A chassis can accommodate up to eight half-width or four full-
width Cisco UCS B-Series Blade Servers form factors within the same chassis. 

 

By incorporating unified fabric and fabric-extender technology, the Cisco Unified Computing System eliminates the 
need for dedicated chassis management and blade switches, reduces cabling, and allowing scalability to 20 
chassis without adding complexity. The Cisco UCS 5108 Blade Server Chassis is a critical component in delivering 
the simplicity and IT responsiveness for the data center as part of the Cisco Unified Computing System. 
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Cisco UCS 2304 Fabric Extender 

Cisco UCS 2304 Fabric Extender brings the unified fabric into the blade server enclosure, providing multiple 40 
Gigabit Ethernet connections between blade servers and the fabric interconnect, simplifying diagnostics, cabling, 
and management. 

 

The Cisco UCS 2304 connects the I/O fabric between the Cisco UCS 6300 Series Fabric Interconnects and the 
Cisco UCS 5100 Series Blade Server Chassis, enabling a lossless and deterministic Fibre Channel over Ethernet 
(FCoE) fabric to connect all blades and chassis together. 

Cisco UCS Virtual Interface Card (VIC) 1340 

The Cisco UCS Virtual Interface Card (VIC) 1340 is a 2-port, 40 Gigabit Ethernet, Fibre Channel over Ethernet 
(FCoE)-capable modular LAN on motherboard (mLOM) mezzanine adapter.  

 

Cisco UCS 1340 VIC delivers 80 Gbps throughput to the Server and helps reduce TCO by consolidating the 
overall number of NICs, HBAs, cables, and switches; LAN and SAN traffic runs over the same mezzanine card and 
fabric.  

Pure Storage FlashArray //X70 

The Pure Storage FlashArray family delivers purpose-built, software-defined all-flash power and reliability for 
businesses of every size. FlashArray is all-flash enterprise storage that is up to 10X faster, more space and power 
efficient, more reliable, and far simpler than other available solutions. Critically, FlashArray also costs less, with a 
TCO that's typically 50% lower than traditional performance disk arrays. 

At the top of the FlashArray line is FlashArray//X – the first mainstream, 100 percent NVMe, enterprise-class all-
flash array. //X represents a higher performance tier for mission-critical databases, top-of-rack flash deployments, 
and Tier 1 application consolidation. It is optimized for the lowest-latency workloads and delivers an 
unprecedented level of performance density that makes possible previously unattainable levels of consolidation.  

FlashArray//X provides microsecond latency, 1PB in 3U, and GBs of bandwidth, with rich data services, proven 
99.9999 percent availability (inclusive of maintenance and generational upgrades), 2X better data reduction versus 
alternative all-flash solutions, and DirectFlash™ global flash management. Further, //X is self-managing and plug-
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n-play, thanks to unrivalled Pure1® Support and the cloud-based, machine-learning predictive analytics of Pure1 
Meta. Finally, FlashArray//X, like the rest of the FlashArray line, has revolutionized the 3-5 year storage refresh 
cycle by eliminating it: Pure's Evergreen™ Storage model provides a subscription to hardware and software 
innovation that enables organizations to expand and enhance their storage for 10 years or more. 
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Solution Architecture 

The FlashStack architecture brings together the proven data center strengths of the Cisco UCS and Cisco Nexus 
network switches with the Fibre Channel delivered storage of the leading visionary in all flash arrays.  This 
collaboration creates a simple, yet powerful and resilient data center footprint for the modern enterprise. The 
FlashStack Data Center with Oracle RAC database on Oracle Linux solution provides an end-to-end architecture 
with Cisco, Oracle, and Pure Storage technologies and demonstrates the FlashStack configuration benefits for 
running highly available Oracle RAC Database 12c R2 with Cisco VICs (Virtual Interface Cards). 

Design Topology 

This section describes the design considerations for the Oracle RAC Database 12c Release 2 on FlashStack 
deployment. In this solution design, we used two Cisco UCS Blade Server Chassis with 8 identical Intel Xeon CPU 
based Cisco UCS B-Series B200 M5 Blade Servers for hosting the 8-Node Oracle RAC Databases. The Cisco 
UCS B200 M5 Server has Virtual Interface Card (VIC) 1340 with port expander and they were connected four 
ports from each Cisco Fabric extender of the Cisco UCS Chassis to the Cisco Fabric Interconnects, which were in 
turn connected to the Cisco MDS Switches for upstream connectivity to access the Pure Storage FlashArray//X70. 

The following table list the inventory of the components used in the FlashStack solution. 

Table 1   Inventory and Bill of Material  

Vendor Name Model Description Qty 

Cisco Cisco Nexus 9372PX-E 
Switch 

N9K-C9372PX-E Cisco Nexus 9300 Series Switches 2 

Cisco Cisco MDS 9148S 16G Fab-
ric Switch 

DS-C9148S-12PK9 Cisco MDS 9100 Series Multilayer 
Fabric Switches 

2 

Cisco Cisco UCS 6332-16UP Fab-
ric Interconnect 

UCS-FI-6332-16UP Cisco 6300 Series Fabric Intercon-
nects 

2 

Cisco Cisco UCS Fabric Extender UCS-IOM-2304 Cisco UCS 2304XP I/O Module (4 
External, 8 Internal 40Gb Ports) 

4 

Cisco Cisco UCS 5108 Blade 
Server Chassis 

UCSB-5108-AC2 Cisco UCS 5100 Series Blade Server 
AC2 Chassis 

2 

Cisco Cisco UCS B200 M5 Blade 
Servers 

UCSB-B200-M5 Cisco UCS B-Series Blade Servers 8 

Cisco Cisco UCS VIC 1340 UCSB-MLOM-40G-03 Cisco UCS Virtual Interface Card 
1340 

8 

Cisco Cisco UCS Port Expander 
Card 

UCSB-MLOM-PT-01 Port Expander Card for Cisco UCS 
MLOM 

8 

Pure 
Storage 

Pure FlashArray //X70 Con-
troller 

Purity 4.10.6 Pure Storage FlashArray (FA //X70) 1 

 

The following table list the server configuration used in the FlashStack solution. 

Table 2   Cisco UCS B200 M5 Blade Server Configuration 

Server Configuration 

Processor 2 x Intel® Xeon® Gold 6152 Processor (2.10 GHz, 140W, 22C, 30.25MB 
Cache, DDR4 2666MHz 768GB) 

Memory 16 x 32GB DDR4-2666-MHz RDIMM/dual rank/x4/1.2v 

Cisco UCS VIC 1340 Cisco UCS VIC 1340 Blade MLOM 

Cisco UCS Port Expander 
Card 

Port Expander Card for Cisco UCS MLOM 
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Figure 4 Physical Topology 

 

Figure 4 is a typical network configuration that can be deployed in a customer's environment. The best practices 
and setup recommendations are described later in this document. 

As shown in Figure 4, a pair of Cisco UCS 6332-16UP fabric interconnects carries both storage and network traffic 
from the server blades with the help of Cisco Nexus 9372PX-E and Cisco MDS 9148S switches. Both the fabric 
interconnect and the Cisco Nexus switch are clustered with the peer link between them to provide high availability. 
Two virtual Port-Channels (vPCs) are configured to provide public network and private network paths for the server 
blades to northbound switches. Each vPC has VLANs created for application network data and management data 
paths. 

As illustrated in Figure 4, eight (4 x 40G link per chassis) links go to Fabric Interconnect "A". Similarly, eight links 
go to Fabric Interconnect B. Fabric Interconnect-A links are used for Oracle Public network traffic shown as green 
lines. Fabric Interconnect-B links are used for Oracle private interconnect traffic shown as red lines. FC Storage 
access from Fabric Interconnect-A and Fabric Interconnect-B show as an orange line. 

 For Oracle RAC configuration on Cisco Unified Computing System, we recommend to keep all private inter-
connects local on a single Fabric interconnect. In this case, the private traffic stays local to that fabric intercon-
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nect and will not be routed via northbound network switch. All inter-server blade (or RAC node private) com-
munication will be resolved locally at the fabric interconnect and this significantly reduces latency for Oracle 
Cache Fusion traffic. 
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Solution Configuration 

Cisco UCS Configuration Overview  

This section details the Cisco UCS configuration that was done as part of the infrastructure build out. The racking, 
power, and installation of the chassis are described in the install guide, see 
www.cisco.com/c/en/us/support/servers-unified-computing/ucs-manager/products-installation-guides-list.html). It is 
beyond the scope of this document to cover detailed information about UCS infrastructure setup and connectivity. 
The documentation guides and examples are available at 
http://www.cisco.com/en/US/products/ps10281/products_installation_and_configuration_guides_list.html 

 All of the tasks to configure Cisco UCS are detailed in this document, but only some of the screenshots are 
included. 

Cisco UCS Manager Software Version 3.2 (2c) 

This document assumes the use of Cisco UCS Manager Software version 3.2(2c). To upgrade the Cisco UCS 
Manager software and the Cisco UCS 6332-16UP Fabric Interconnect software to a higher version of the firmware, 
refer to Cisco UCS Manager Install and Upgrade Guides. 

Configure Base Cisco Unified Computing System 

The following are the high-level steps involved for a Cisco UCS configuration: 

1. Configure Fabric Interconnects for a Cluster Setup. 

2. Set Fabric Interconnects to Fibre Channel End Host Mode. 

3. Synchronize Cisco UCS to NTP. 

4. Configure Fabric Interconnects for Chassis and Blade Discovery: 

a. Configure Global Policies 

b. Configure Server Ports 

5. Configure LAN and SAN on Cisco UCS Manager: 

a. Configure Ethernet LAN Uplink Ports 

b. Create Uplink Port Channels to Cisco Nexus Switches 

c. Configure FC SAN Uplink Ports 

d. Configure VLAN 

e. Configure VSAN 

6. Configure IP, UUID, Server, MAC, WWNN and WWPN Pools: 

a. IP Pool Creation 

b. UUID Suffix Pool Creation 

c. Server Pool Creation 

d. MAC Pool Creation 

e. WWNN and WWPN Pool Creation 

http://www.cisco.com/c/en/us/support/servers-unified-computing/ucs-manager/products-installation-guides-list.html
http://www.cisco.com/en/US/products/ps10281/products_installation_and_configuration_guides_list.html
https://www.cisco.com/c/en/us/support/servers-unified-computing/ucs-manager/products-installation-and-configuration-guides-list.html
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7. Set Jumbo Frames in both the Cisco Fabric Interconnect. 

8. Configure Server BIOS Policy. 

9. Create Adapter Policy. 

10. Configure Update Default Maintenance Policy. 

11. Configure vNIC and vHBA Template: 

a. Create Public vNIC Template 

b. Create Private vNIC Template 

c. Create Storage vHBA Template 

12. Create Server Boot Policy for SAN Boot 

Details for each step are discussed in the following sections. 

Configure Fabric Interconnects for a Cluster Setup 

To configure the Cisco UCS Fabric Interconnects, complete the following steps: 

1. Verify the following physical connections on the fabric interconnect: 

a. The management Ethernet port (mgmt0) is connected to an external hub, switch, or router 

b. The L1 ports on both fabric interconnects are directly connected to each other 

c. The L2 ports on both fabric interconnects are directly connected to each other 

 For more information, refer to the Cisco UCS Hardware Installation Guide for your fabric interconnect. 

2. Connect to the console port on the first Fabric Interconnect. 
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3. Review the settings on the console. Answer yes to Apply and Save the configuration. 

4. Wait for the login prompt to make sure the configuration has been saved to Fabric Interconnect A. 

5. Connect the console port on the second Fabric Interconnect and do as follows: 

 

6. Review the settings on the console. Answer yes to Apply and Save the configuration. 

7. Wait for the login prompt to make sure the configuration has been saved to Fabric Interconnect B. 
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To log into the Cisco Unified Computing System (Cisco UCS) environment, complete the following steps: 

1. Open a web browser and navigate to the Cisco UCS Fabric Interconnect cluster address configured above. 

2. Click the Launch UCS Manager link to download the Cisco UCS Manager software. 

3. If prompted, accept the security certificates. 

 

4. When prompted, enter the user name and password enter the password. 

5. Click “Log In” to login to Cisco UCS Manager. 
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Set Fabric Interconnects to Fibre Channel End Host Mode 

To set the Fabric Interconnects to the Fibre Channel End Host Mode, complete the following steps: 

1. On the Equipment tab, expand the Fabric Interconnects node and click Fabric Interconnect A. 

2. On the General tab in the Actions pane, click Set FC End Host mode. 

3. Follow the dialogs to complete the change. 

 Both Fabric Interconnects automatically reboot sequentially when you confirm you want to operate in this 
mode. 

Synchronize Cisco UCS to NTP 

To synchronize the Cisco UCS environment to the NTP server, complete the following steps: 

1. In Cisco UCS Manager, in the navigation pane, click the Admin tab. 

2. Select All > Time zone Management. 

3. In the Properties pane, select the appropriate time zone in the Time zone menu. 

4. Click Save Changes and then click OK. 

5. Click Add NTP Server. 

6. Enter the NTP server IP address and click OK. 

7. Click OK to finish. 

Configure Fabric Interconnects for Chassis and Blade Discovery 

Cisco UCS 6332-16UP Fabric Interconnects are configured for redundancy. It provides resiliency in case of 
failures. The first step is to establish connectivity between blades and Fabric Interconnects.  

Configure Global Policies 

The chassis discovery policy determines how the system reacts when you add a new chassis. We recommend 
using the platform max value as shown. Using platform max helps ensure that Cisco UCS Manager uses the 
maximum number of IOM uplinks available.  

To configure global policies, complete the following steps: 

1. Go to Equipment > Policies (right pane) > Global Policies > Chassis/FEX Discovery Policies. As shown in the 
screenshot below, select Action as “Platform Max” from the drop-down list and set Link Grouping to Port 
Channel.  

2. Click Save Changes. 

3. Click OK. 
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Figure 5 illustrates the advantage of having Discrete mode versus Port Channel mode. 

Figure 5 Fabric Ports: Discrete vs. Port Channel Mode 
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Configure Server Ports 

Configure Server Ports to initiate Chassis and Blade discovery. To configure server ports, complete the following 
steps: 

1. Go to Equipment > Fabric Interconnects > Fabric Interconnect A > Fixed Module > Ethernet Ports. 

2. Select the ports (for this solution ports are 17-24) which are connected to the Cisco IO Modules of the two B-
Series 5108 Chassis. 

3. Right-click and select “Configure as Server Port”. 

4. Click Yes to confirm and click OK. 
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5. Repeat the steps above for Fabric Interconnect B. 

6. After configuring Server Ports, acknowledge both the Chassis. Go to Equipment >Chassis > Chassis 1 > Gen-
eral > Actions > select “Acknowledge Chassis”. Similarly, acknowledge the chassis 2. 

7. After acknowledging both the chassis, re-acknowledge all the servers placed in the chassis. Go to Equipment 
> Chassis 1 > Servers > Server 1 > General > Actions > select Server Maintenance > select option “Re-
acknowledge” and click OK. Repeat this process to re-acknowledge all eight Servers. 

8. When the acknowledgement of the Servers is completed, verify the Port-channel of Internal LAN. Go to the 
LAN tab > Internal LAN > Internal Fabric A > Port Channels as shown in the screenshot below.  

 

9. Repeat these steps for Internal Fabric B. 

Configure LAN and SAN on Cisco UCS Manager 

Configure Ethernet Uplink Ports and Fibre Channel (FC) Storage ports as explained in the following section. 
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Configure Ethernet LAN Uplink Ports 

To configure network ports used to uplink the Fabric Interconnects to the Cisco Nexus switches, complete the 
following steps: 

1. In Cisco UCS Manager, in the navigation pane, click the Equipment tab. 

2. Select Equipment > Fabric Interconnects > Fabric Interconnect A > Fixed Module. 

3. Expand Ethernet Ports. 

4. Select ports (for this solution ports are 11-14) that are connected to the Nexus switches, right-click them, and 
select Configure as Network Port. 

5. Click Yes to confirm ports and click OK. 

6. Verify the Ports connected to Cisco Nexus upstream switches are now configured as network ports. 

7. Repeat the above steps for Fabric Interconnect B. The screenshot below shows the network uplink ports for 
Fabric A. 

 

You have now created four uplink ports on each Fabric Interconnect as shown above. These ports will be used to 
create Virtual Port Channel in the next section. 

Create Uplink Port Channels to Cisco Nexus Switches 

In this procedure, two port channels were created; one from Fabric A to both Cisco Nexus 9372PX-E switches and 
one from Fabric B to both Cisco Nexus 9372PX-E switches. To configure the necessary port channels in the Cisco 
UCS environment, complete the following steps: 

1. In Cisco UCS Manager, click the LAN tab in the navigation pane. 

2. Under LAN > LAN Cloud, expand node Fabric A tree: 

a. Right-click Port Channels. 

b. Select Create Port Channel. 

c. Enter 21 as the unique ID of the port channel. 
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d. Enter Oracle-Public as the name of the port channel. 

e. Click Next. 

f. Select Ethernet ports 11-14 for the port channel. 

3. Click Finish. 

 

4. Repeat steps 1-3 for Fabric Interconnect B, substituting 22 for the port channel number and Oracle-Private for 
the name. Your resulting configuration should look like the screenshot above. 

Configure FC SAN Uplink Ports 

To configure Fibre Channel Uplink ports, complete the following steps: 

1. Go to Equipment > Fabric Interconnects > Fabric Interconnect A > General tab > Actions pane, click Configure 
Unified ports. 
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2. Click Yes to confirm in the pop-up window. 

3. Move the slider to the right. 

 

 Ports to the right of the slider will become FC ports. For our study, we configured the first six ports on the FI as 
FC Uplink ports. 

4. Click OK.  

5. Click Yes to apply the changes.  

 Applying this configuration will cause the immediate reboot of Fabric Interconnect and/or Expansion Module(s) 

6. After the FI reboot, your FC Ports configuration should look like the screenshot below: 
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Configure VLAN 

To configure the necessary virtual local area networks (VLANs) for the Cisco UCS environment, complete the 
following steps: 

1. In Cisco UCS Manager, click the LAN tab in the navigation pane. 

 In this solution, we created two VLANs: one for private network (VLAN 10) traffic and one for public network 
(VLAN 134) traffic. These two VLANs will be used in the vNIC templates that are discussed later. 

 

 It is very important to create both VLANs as global across both fabric interconnects. This way, VLAN identity is 
maintained across the fabric interconnects in case of NIC failover. 

2. Select LAN > LAN Cloud. 

3. Right-click VLANs. 

4. Select Create VLANs. 

 

5. Enter Public_Traffic as the name of the VLAN to be used for Public Network Traffic. 

6. Keep the Common/Global option selected for the scope of the VLAN. 

7. Enter 134 as the ID of the VLAN ID. 

8. Keep the Sharing Type as None. 
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9. Click OK and then click OK again. 

 Similarly, we also created the second VLAN: for private network (VLAN 10) traffic.  

 

 These two VLANs will be used in the vNIC templates that are discussed later. 

Configure VSAN 

To configure the necessary virtual storage area networks (VSANs) for the Cisco UCS environment, complete the 
following steps: 

1. In Cisco UCS Manager, click the SAN tab in the navigation pane. 

 In this solution, we have created two VSANs. VSAN-A 101 and VSAN-B 102 for SAN Boot and Storage Ac-
cess. 

2. Select SAN > SAN Cloud. 

3. Under VSANs, right-click VSANs. 

4. Select Create VSANs. 

5. Enter VSAN 201 as the name of the VSAN. 
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6. Select Fabric A for the scope of the VSAN. 

7. Enter 20 as the ID of the VSAN. 

8. Click OK and then click OK again. 

9. Repeat the above steps to create the VSANs necessary for this solution. VSAN 201 and 202 are configured as 
shown below: 
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Configure IP, UUID, Server, MAC, WWNN, and WWPN Pools 

IP Pool Creation 

An IP address pool on the out of band management network must be created to facilitate KVM access to each 
compute node in the Cisco UCS domain. To create a block of IP addresses for server KVM access in the Cisco 
UCS environment, complete the following steps: 

1. In Cisco UCS Manager, in the navigation pane, click the LAN tab. 

2. Select Pools > root > IP Pools > click Create IP Pool. 

 We named the IP Pool as ORA-IP-Pool for this solution. 

3. Select option Sequential to assign IP in sequential order then click Next. 

4. Click Add IPv4 Block. 

5. Enter the starting IP address of the block and the number of IP addresses required, and the subnet and gate-
way information as shown in the screenshot. 
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6. Click Next and then click Finish to create the IP block. 

UUID Suffix Pool Creation 

To configure the necessary universally unique identifier (UUID) suffix pool for the Cisco UCS environment, 
complete the following steps: 

1. In Cisco UCS Manager, click the Servers tab in the navigation pane. 

2. Select Pools > root. 

3. Right-click UUID Suffix Pools and then select Create UUID Suffix Pool. 
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4. Enter ORA-UUID-Pool as the name of the UUID name. 

5. Optional: Enter a description for the UUID pool. 

6. Keep the prefix at the derived option and select Sequential in as Assignment Order then click Next. 

7. Click Add to add a block of UUIDs. 

8. Create a starting point UUID as per your environment. 

 

9. Specify a size for the UUID block that is sufficient to support the available blade or server resources.  
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Server Pool Creation 

To configure the necessary server pool for the Cisco UCS environment, complete the following steps: 

 Consider creating unique server pools to achieve the granularity that is required in your environment. 

1. In Cisco UCS Manager, click the Servers tab in the navigation pane. 

2. Select Pools > root > right-click Server Pools > Select Create Server Pool. 

3. Enter ORA-Pool as the name of the server pool. 

4. Optional: Enter a description for the server pool then click Next 

5. Select all the eight servers to be used for the Oracle RAC management and click > to add them to the server 
pool. 

6. Click Finish and then click OK. 

MAC Pool Creation 

To configure the necessary MAC address pools for the Cisco UCS environment, complete the following steps: 

1. In Cisco UCS Manager, click the LAN tab in the navigation pane. 

2. Select Pools > root > right-click MAC Pools under the root organization. 

3. Select Create MAC Pool to create the MAC address pool. 

4. Enter ORA-MAC-A as the name for MAC pool. 
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5. Enter the seed MAC address and provide the number of MAC addresses to be provisioned. 

6. Click OK and then click Finish. 

7. In the confirmation message, click OK. 

8. Create MAC Pool B and assign unique MAC Addresses as shown below. 

 We created Oracle-MAC-A and Oracle-MAC-B as shown below for all the vNIC MAC Addresses. 

 

WWNN and WWPN Pool Creation 

To configure the necessary WWNN pools for the Cisco UCS environment, complete the following steps: 

1. In Cisco UCS Manager, click the SAN tab in the navigation pane. 

2. Select Pools > Root > WWNN Pools > right-click WWNN Pools > select Create WWNN Pool. 

3. Assign name and Assignment Order as sequential, as shown below. 
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4. Click Next and then click Add to add block of Ports. 

5. Enter Block for WWN and size of WWNN Pool as shown below. 

 

6. Click OK and then click Finish. 

To configure the necessary WWPN pools for the Cisco UCS environment, complete the following steps: 

 We created two WWPN as ORA-WWPN-A Pool and ORA-WWPN-B as World Wide Port Name as shown be-
low. These WWNN and WWPN entries will be used to access storage through SAN configuration. 
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1. In Cisco UCS Manager, click the SAN tab in the navigation pane. 

2. Select Pools > Root > WWPN Pools > right-click WWPN Pools > select Create WWPN Pool. 

3. Assign name as ORA-WWPN-A and Assignment Order as sequential. 

 

4. Click Next and then click Add to add block of Ports. 

5. Enter Block for WWN and size. 

6. Click OK and then click Finish. 

7. Configure ORA-WWPN-Bs Pool as well and assign the unique block IDs as shown below. 

 

Set Jumbo Frames in both the Cisco Fabric Interconnect 

To configure jumbo frames and enable quality of service in the Cisco UCS fabric, complete the following steps: 

1. In Cisco UCS Manager, click the LAN tab in the navigation pane. 
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3. Change the Reboot Policy to User Ack. 

4. Click Save Changes. 

5. Click OK to accept the changes. 

Configure vNIC and vHBA Template 

 We created two vNIC template for Public Network and Private Network Traffic. We will use these vNIC Tem-
plates during the creation of the Service Profile later in this section. 

Create Public vNIC Template 

To create vNIC (virtual network interface card) template for the Cisco UCS environment, complete the following 
steps: 

1. In Cisco UCS Manager, click the LAN tab in the navigation pane. 

2. Select Policies > root > vNIC Templates > right-click to vNIC Template and Select "Create vNIC Template" 

3. Enter ORA-vNIC-A as the vNIC template name and keep Fabric A selected. 

4. Select the Enable Failover checkbox for high availability of the vNIC. 

5. Select Template Type  as Updating Template. 

6. Under VLANs, select the checkboxes default and Public_Traffic and set Native-VLAN as the Public_Traffic. 

7. Keep MTU value 1500 for Public Network Traffic. 

8. In the MAC Pool list, select ORA-MAC-A. 

9. Click OK to create the vNIC template as shown below: 
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10. Click OK to finish. 

11. Create another vNIC template for Private Network Traffic. 

12. Enter ORA-vNIC-B as the vNIC template name for Private Network Traffic. 

13. Select the Fabric B and Enable Failover for Fabric ID options. 

14. Select Template Type  as Updating Template. 

15. Under VLANs, select the checkboxes default and Private_Traffic and set Native-VLAN as the Private_Traffic. 

16. Set MTU value to 9000 and MAC Pool as ORA-MAC-B. 

17. Click OK to create the vNIC template as shown below: 
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Create Storage vHBA Template 

To create multiple virtual host bus adapter (vHBA) templates for the Cisco UCS environment, complete the 
following steps: 

1. In Cisco UCS Manager, click the SAN tab in the navigation pane. 

2. Select Policies > root > right-click vHBA Templates > Select “Create vHBA Template” to create vHBAs.  

3. Enter name as ORA-HBA-A and keep Fabric A selected. 

4. Select VSAN as ORA-VSAN-A and template type to Updating Template. 

5. Select WWPN Pool as Oracle-WWPN-A from the drop-down list as shown below. 
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 For this solution, we created two vHBA as Oracle-HBA-A and Oracle-HBA-B. 

6. Enter name as ORA-HBA-B and select Fabric B. Select WWPN Pool for Oracle-HBA-B as “Oracle-WWPN-B” 
as shown below: 
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Create Server Boot Policy for SAN Boot 

All Oracle nodes were set to boot from SAN for this Cisco Validated Design as part of the Service Profile template. 
The benefits of booting from SAN are numerous; disaster recovery, lower cooling and power requirements for each 
server since a local drive is not required, and better performance, to name just a few.  

 We strongly recommend to use “Boot from SAN” to realize the full benefits of Cisco UCS stateless computing 
feature, such as service profile mobility. 

This process applies to a Cisco UCS environment in which the storage SAN ports are configured in the following 
section. 

 A Local disk configuration for the Cisco UCS is necessary if the servers in the environments have a local disk.  
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To configure Local disk policy, complete the following steps: 

1. Go to tab Servers > Policies > root > right-click Local Disk Configuration Policy > Enter “SAN-Boot” as the lo-
cal disk configuration policy name and change the mode to “No Local Storage.”  

2. Click OK to create the policy as shown in the screenshot below: 

 

As shown in the screenshot below, the Pure Storage FlashArray have eight active FC connections that go to the 
Cisco MDS switches. Four FC ports are connected to Cisco MDS-A and the other four FC ports are connected to 
Cisco MDS-B Switches. All FC ports are 16 Gb/s. The SAN Ports CT0.FC0, CT0.FC6, of Pure Storage FlashArray 
Controller 0 are connected to Cisco MDS Switch A and CT0.FC1, CT0.FC7 are connected to Cisco MDS Switch B. 
Similarly, the SAN Ports CT1.FC0, CT1.FC6, of Pure Storage FlashArray Controller 1 are connected to Cisco MDS 
Switch A and CT1.FC1, CT1.FC7 are connected to Cisco MDS Switch B. 

Figure 6 Pure Storage FC Ports 
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Create SAN Policy A 

The SAN-A boot policy configures the SAN Primary's primary-target to be port CT0.FC0 on the Pure Storage 
cluster and SAN Primary's secondary-target to be port CT1.FC0 on the Pure Storage cluster. Similarly, the SAN 
Secondary’s primary-target should be port CT1.FC1 on the Pure Storage cluster and SAN Secondary's secondary-
target should be port CT0.FC1 on the Pure Storage cluster.  

Log into the storage controller and verify all the port information is correct. This information can be found in the 
Pure Storage GUI under System > Connections > Target Ports. 

You have to create SAN Primary (hba0) and SAN Secondary (hba1) in SAN-A Boot Policy by entering WWPN of 
Pure Storage FC Ports as detailed in the following section. 

To create Boot Policies for the Cisco UCS environments, complete the following steps: 

1. Go to Cisco UCS Manager and then go to Servers > Policies > root > Boot Policies.  

2. Right-click and select Create Boot Policy. Enter SAN-A as the name of the boot policy as shown below: 
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3. Expand the Local Devices drop-down menu and Choose Add CD/DVD. Expand the vHBAs drop-down list and 
Choose Add SAN Boot. 

 The SAN boot paths and targets will include primary and secondary options in order to maximize resiliency 
and number of paths. 

4. In the Add SAN Boot dialog box, select Type as “Primary” and name vHBA as “hba0”. Click OK to add SAN 
Boot. 
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5. Select add SAN Boot Target to enter WWPN address of storage port. Keep 1 as the value for Boot Target 
LUN. Enter the WWPN for FC port CT0.FC0 of Pure Storage and add SAN Boot Primary Target. 

 

6. Add secondary SAN Boot target into same hba0, enter the boot target LUN as 1 and WWPN for FC port 
CT1.FC0 of Pure Storage, and add SAN Boot Secondary Target. 
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7. From the vHBA drop-down menu and choose Add SAN Boot. In the Add SAN Boot dialog box, enter "hba1" in 
the vHBA field. Click OK to SAN Boot, then choose Add SAN Boot Target. 

 

8. Keep 1 as the value for the Boot Target LUN. Enter the WWPN for FC port CT1.FC1 of Pure Storage and add 
SAN Boot Primary Target. 
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9. Add a secondary SAN Boot target into same hba1 and enter the boot target LUN as 1 and WWPN for FC port 
CT0.FC1 of Pure Storage and add SAN Boot Secondary Target. 

 

10. After creating the FC boot policies, you can view the boot order in the Cisco UCS Manager GUI. To view the 
boot order, navigate to Servers > Policies > Boot Policies. Click Boot Policy SAN-Boot-A to view the boot order 
in the right pane of the Cisco UCS Manager as shown below: 
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Create SAN Policy B 

The SAN-B boot policy configures the SAN Primary's primary-target to be port CT0.FC6 on the Pure Storage 
cluster and SAN Primary's secondary-target to be port CT1.FC6 on the Pure Storage cluster. Similarly, the SAN 
Secondary’s primary-target should be port CT1.FC7 on the Pure Storage cluster and SAN Secondary's secondary-
target should be port CT0.FC7 on the Pure Storage cluster.  

Log into the storage controller and verify all the port information is correct. This information can be found in the 
Pure Storage GUI under System > Connections > Target Ports. 

You have to create SAN Primary (hba0) and SAN Secondary (hba1) in SAN-B Boot Policy by entering WWPN of 
Pure Storage FC Ports as explained in the following section. 

To create boot policies for the Cisco UCS environments, complete the following steps: 

1. Go to UCS Manager and then go to tab Servers > Policies > root > Boot Policies.  

2. Right-click and select Create Boot Policy. Enter SAN-B as the name of the boot policy as shown in the figure 
below: 
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3. Expand the Local Devices drop-down list and Choose Add CD/DVD. Expand the vHBAs drop-down list and 
choose Add SAN Boot. 

 The SAN boot paths and targets will include primary and secondary options in order to maximize resiliency 
and number of paths. 

4. In the Add SAN Boot dialog box, select Type as “Primary” and name vHBA as “hba0”. Click OK to add SAN 
Boot. 
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5. Select add SAN Boot Target to enter WWPN address of storage port. Keep 1 as the value for Boot Target 
LUN. Enter the WWPN for FC port CT0.FC6 of Pure Storage and add SAN Boot Primary Target. 

 

6. Add the secondary SAN Boot target into the same hba0; enter boot target LUN as 1 and WWPN for FC port 
CT1.FC6 of Pure Storage, and add SAN Boot Secondary Target. 



Solution Configuration                                                                                                                                                                                                                                                                                                                               
 
 
 
 

57 
 

 

7. From the vHBA drop-down list, choose Add SAN Boot. In the Add SAN Boot dialog box, enter "hba1" in the 
vHBA field. Click OK to SAN Boot, then choose Add SAN Boot Target. 

 

8. Keep 1 as the value for Boot Target LUN. Enter the WWPN for FC port CT1.FC7 of Pure Storage and Add 
SAN Boot Primary Target. 
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9. Add secondary SAN Boot target into same hba1 and enter boot target LUN as 1 and WWPN for FC port 
CT0.FC7 of Pure Storage and add SAN Boot Secondary Target. 

 

10. After creating the FC boot policies, you can view the boot order in the Cisco UCS Manager GUI. To view the 
boot order, navigate to Servers > Policies > Boot Policies. Click Boot Policy SAN-Boot-A to view the boot order 
in the right pane of the Cisco UCS Manager as shown below: 
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For this solution, we created two Boot Policy as “SAN-A” and “SAN-B”. For 8 Oracle RAC Nodes, you will assign 
first 4 Service Profiles with SAN-A to first 4 RAC nodes (oraracx1, oraracx2, oraracx3 and oraracx4) and remaining 
4 Service Profiles with SAN-B to remaining 4 Oracle RAC nodes (oraracx5, oraracx6, oraracx7 and oraracx8) as 
explained in the following section. 

Configure and Create a Service Profile Template 

Service profile templates enable policy based server management that helps ensure consistent server resource 
provisioning suitable to meet predefined workload needs. 

You will create two Service Profile Template. First Service profile template “ORAX-1” using boot policy as “SAN-A” 
and second Service profile template “ORAX-2” using boot policy as “SAN-B” to utilize all the FC ports from Pure 
Storage for high-availability in case of any FC links go down.  

You will create the first ORAX-1 as explained in the following section.  

Create Service Profile Template 

To create a service profile template, complete the following steps: 

1. In the Cisco UCS Manager, go to Servers > Service Profile Templates > root and right-click to “Create Service 
Profile Template” as shown below. 

2. Enter the Service Profile Template name, select the UUID Pool that was created earlier, and click Next. 
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3. Select Local Disk Configuration Policy to SAN-Boot as No Local Storage. 
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4. In the networking window, select “Expert” and click “Add” to create vNICs. Add one or more vNICs that the 
server should use to connect to the LAN.  

5. Now there are two vNIC in the create vNIC menu. You have given name to first vNIC as “eth0” and second 
vNIC as “eth1.”  

6. As shown below, select vNIC Template as Oracle-vNIC-A and Adapter Policy as ORA_Linux_Tuning which 
was created earlier for vNIC “eth0”. 
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7. Similarly, as shown below, select vNIC Template as Oracle-vNIC-B and Adapter Policy as ORA_Linux_Tuning 
for vNIC “eth1”. 
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 As shown above, eth0 and eth1 vNICs are created so that Servers can connect to the LAN. 
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Figure 7 vHBA0 

 

Figure 8 vHBA1 
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Figure 9 All vHBAs 

 

 Skip zoning; for this Oracle RAC Configuration, the Cisco MDS 9148S is used for zoning. 

10. Select default option as Let System Perform Placement in the Placement Selection menu. 

11. For the Server Boot Policy, select “SAN-A” as Boot Policy which you created earlier. 
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12. The remaining maintenance and assignment policies were left as default in the configuration. However, they 
may vary from site-to-site depending on workloads, best practices, and policies. 

13. Click Next and then click Finish to create service profile template as “ORAX-1.” This service profile template is 
be used to create first 4 service profiles for oracle RAC node 1 to 4. 

14. Create another service profile template as “ORAX-2”. This ORAX-2 service profile template will be used to 
create remaining 4 service profiles for oracle RAC node 5 to 8. 

 You can achieve this quickly by cloning the template. For this solution, we have cloned service profile template 
ORAX-1 to ORAX-2. 

 

 

15. In this service profile template ORAX-2, you have modified Boot Policy as “SAN-B” to use all the remaining FC 
paths of storage for high availability. 
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You have now created Service profile template as “ORAX-1” and “ORAX-2” with each having four vHBAs and two 
vNICs. 

Create Service Profiles from Template and Associate to Servers 

Create Service Profiles from Template 

You will create eight Service profiles for eight Oracle RAC nodes as explained in the following sections.  

For the first four Oracle RAC Nodes (oraracx1, oraracx2, oraracx3 and oraracx4), you will create four Service 
Profiles from Template “ORAX-1.” The remaining four Oracle RAC Nodes (oraracx5, oraracx6, oraracx7 and 
oraracx8), will require creating another four Service Profiles from Template “ORAX-2”.  

To create first four Service Profiles from Template, complete the following steps: 

1. Go to tab Servers > Service Profiles > root > and right-click “Create Service Profiles from Template.”  

2. Select the Service profile template as “ORAX-1” which you created earlier and name the service profile as 
“ORARACX.”  

3. To create four service profiles, enter “Number of Instances” as 4 as shown below. This process will create ser-
vice profiles as “ORARACX1”, “ORARACX2”, “ORARACX3” and “ORARACX4.” 
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4. Create remaining four Service Profiles “ORARACX5”, “ORARACX6”, “ORARACX7” and “ORARACX8” from 
Template “ORAX-2.” 

 When the service profiles are created, associate them to the servers as described in the following section. 

Associate Service Profiles to the Servers 

To associate service profiles to the servers, complete the following steps. 

1. Under the servers tab, select the desired service profile, and select Change Service Profile Association.  

2. Right-click the name of service profile you want to associate with the server and select the option "Change 
Service Profile Association." 

3. In the Change Service Profile Association page, from the Server Assignment drop-down list, select existing 
server that you would like to assign and click OK. 
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4. You will assign service profiles ORARAXC1 to ORARACX4 to Chassis 1 Servers and ORARACX5 to 
ORARACX8 to Chassis 2 Servers. 

5. Repeat the same steps to associate remaining seven service profiles for the blade servers. 

You have assigned “ORARACX1” to Chassis 1 Server 1, Service Profile “ORARACX2” to Chassis 1 Server 
2, Service Profile “ORARACX3” to Chassis 1 Server 3 and, Service Profile “ORARACX4” to Chassis 1 
Server 4.  

You have assigned Service Profile “ORARACX5” to Chassis 2 Server 1, Service Profile “ORARACX6” to 
Chassis 2 Server 2, Service Profile “ORARACX7” to Chassis 2 Server 3 and Service Profile “ORARACX8” 
to Chassis 2 Server 4. 

6. Make sure all the service profiles are associated as shown below: 

 

7. As shown above, make sure all the server nodes has no major or critical fault and all are in operable state. 

This completes the configuration required for Cisco UCS Manager Setup. 
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Configure Cisco Nexus 9372PX-E Switches 

The following sections detail the steps for the Nexus 9372PX-E switch configuration. The details of “show run” 
output is listed in the Appendix. 

Configure Global Settings for Cisco Nexus A and Cisco Nexus B 

To set global configuration, complete the following steps on both the Nexus switches 

1. Login as admin user into the Nexus Switch A and run the following commands to set global configurations and 
jumbo frames in QoS: 

conf terminal 

spanning-tree port type network default 

spanning-tree port type edge bpduguard default 

port-channel load-balance ethernet source-dest-port 

policy-map type network-qos jumbo 

class type network-qos class-default 

mtu 9216 

exit 

class type network-qos class-fcoe 

pause no-drop 

mtu 2158 

exit 

exit 

system qos 

service-policy type network-qos jumbo 

exit 

copy run start 

2. Login as admin user into the Nexus Switch B and run the same above commands to set global configurations 
and jumbo frames in QoS. 

Configure VLANs for Cisco Nexus A and Cisco Nexus B Switches 

To create the necessary virtual local area networks (VLANs), complete the following steps on both Nexus 
switches. 

1. Login as admin user into the Nexus Switch A.  

2. Create VLAN 134 for Public Network Traffic: 

PURESTG-NEXUS-A# config terminal 

PURESTG-NEXUS-A(config)# VLAN 134 

PURESTG-NEXUS-A(config-VLAN)# name Oracle_Public_Traffic 
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PURESTG-NEXUS-A(config-VLAN)# no shutdown 

PURESTG-NEXUS-A(config-VLAN)# exit 

PURESTG-NEXUS-A(config)# copy running-config startup-config 

PURESTG-NEXUS-A(config)# exit 

3. Create VLAN 10 for Private Network Traffic: 

PURESTG-NEXUS-A# config terminal 

PURESTG-NEXUS-A(config)# VLAN 10 

PURESTG-NEXUS-A(config-VLAN)# name Oracle_Private_Traffic 

PURESTG-NEXUS-A(config-VLAN)# no shutdown 

PURESTG-NEXUS-A(config-VLAN)# exit 

PURESTG-NEXUS-A(config)# copy running-config startup-config 

PURESTG-NEXUS-A(config)# exit 

4. Login as admin user into the Nexus Switch B and create VLAN 134 for Public Network Traffic and VLAN 10 for 
Private Network Traffic. 

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

In the Cisco Nexus 9372PX-E switch topology, a single vPC feature is enabled to provide HA, faster convergence 
in the event of a failure, and greater throughput. Cisco Nexus 9372PX-E vPC configurations with the vPC domains 
and corresponding vPC names and IDs for Oracle Database Servers is shown below: 

Table 6   vPC Summary 

vPC Domain vPC Name vPC ID 

1 Peer-Link 1 

1 vPC Public 21 

1 vPC Private 22 

 

As listed in the table above, a single vPC domain with Domain ID 1 is created across two Cisco Nexus 9372PX-E 
member switches to define vPC members to carry specific VLAN network traffic. In this topology, we defined a 
total number of 3 vPCs.  

vPC ID 1 is defined as Peer link communication between two Nexus switches in Fabric A and B.  

vPC IDs 21 and 22 are defined for public and private network traffic from Cisco UCS fabric interconnects.  

Create vPC Peer-Link Between the Two Nexus Switches 

To create the vPC Peer-Link, complete the following steps: 

Figure 10 Nexus Switch Peer-Link 
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1. Login as “admin” user into the Nexus Switch A. 

 For vPC 1 as Peer-link, we used interfaces 1-2 for Peer-Link. You may choose the appropriate number of 
ports for your needs.  

To create the necessary port channels between devices, complete the following on both the Nexus Switches: 

PURESTG-NEXUS-A# config terminal 

PURESTG-NEXUS-A(config)#feature vpc 

PURESTG-NEXUS-A(config)#feature lacp 

PURESTG-NEXUS-A(config)#vpc domain 1 

PURESTG-NEXUS-A(config-vpc-domain)# peer-keepalive destination 10.29.134.154 source 10.29.134.153 

PURESTG-NEXUS-A(config-vpc-domain)# exit 

 

PURESTG-NEXUS-A(config)# interface port-channel 1 

PURESTG-NEXUS-A(config-if)# description VPC peer-link 

PURESTG-NEXUS-A(config-if)# switchport mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type network 

PURESTG-NEXUS-A(config-if)# vpc peer-link 

PURESTG-NEXUS-A(config-if)# exit 

 

PURESTG-NEXUS-A(config)# interface Ethernet1/1 

PURESTG-NEXUS-A(config-if)# description Nexus5k-B-Cluster-Interconnect 

PURESTG-NEXUS-A(config-if)# switchport mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-A(config-if)# channel-group 1 mode active 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

 

PURESTG-NEXUS-A(config)# interface Ethernet1/2 

PURESTG-NEXUS-A(config-if)# description Nexus5k-B-Cluster-Interconnect 

PURESTG-NEXUS-A(config-if)# switchport mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-A(config-if)# channel-group 1 mode active 



Solution Configuration                                                                                                                                                                                                                                                                                                                               
 
 
 
 

74 
 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

 

PURESTG-NEXUS-A(config)# interface Ethernet1/15 

PURESTG-NEXUS-A(config-if)# description connect to uplink switch 

PURESTG-NEXUS-A(config-if)# switchport access vlan 134 

PURESTG-NEXUS-A(config-if)# speed 1000 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

PURESTG-NEXUS-A(config)# copy running-config startup-config 

2. Login as admin user into the Nexus Switch B and repeat the above steps to configure second nexus switch. 
(Note: Make sure to change peer-keepalive destination and source IP address appropriately for Nexus Switch 
B) 

Create vPC Configuration Between Nexus 9372PX-E and Fabric Interconnects 

Create and configure vPC 21 and 22 for Data network between Nexus switches and Fabric Interconnects. 
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Figure 11 vPC Configuration Between Nexus Switches and Fabric Interconnects 

 

The table below lists the vPC IDs, allowed VLAN IDs, and Ethernet uplink ports. 

Table 7   vPC IDs & VLAN IDs 

vPC Description vPC ID Fabric Interconnects 
Ports 

Nexus Ports Allowed VLANs 

 
Port Channel FI-
A 

 
21 

FI-A Port 1/11 N9K-A Port 11  
134,10 
 
Note: VLAN 10 need-
ed for failover 

FI-A Port 1/12 N9K-A Port 12 

FI-A Port 1/13 N9K-B Port 11 

FI-A Port 1/14 N9K-B Port 12 

 
Port-Channel FI-
B 

 
22 

FI-B Port 1/11 N9K-A Port 13  
10,134 
 
Note: VLAN 134 
needed for failover 

FI-B Port 1/12 N9K-A Port 14 

FI-B Port 1/13 N9K-B Port 13 

FI-B Port 1/14 N9K-B Port 14 

 

To create the necessary port channels between devices, complete the following steps on both Nexus Switches: 

1. Login as admin user into Nexus Switch A and perform the following: 

PURESTG-NEXUS-A# config Terminal 

PURESTG-NEXUS-A(config)# interface port-channel21 

PURESTG-NEXUS-A(config-if)# description connect to Fabric Interconnect A 

PURESTG-NEXUS-A(config-if)# switchport mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-A(config-if)# vpc 21 
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PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

PURESTG-NEXUS-A(config)# interface port-channel22 

PURESTG-NEXUS-A(config-if)# description connect to Fabric Interconnect B 

PURESTG-NEXUS-A(config-if)# switchport mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-A(config-if)# vpc 22 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

 

PURESTG-NEXUS-A(config)# interface Ethernet1/11 

PURESTG-NEXUS-A(config-if)# description Fabric-Interconnect-A:1/11 

PURESTG-NEXUS-A(config-if)# switch mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-A(config-if)# mtu 9216 

PURESTG-NEXUS-A(config-if)# channel-group 21 mode active 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

PURESTG-NEXUS-A(config)# interface Ethernet1/12 

PURESTG-NEXUS-A(config-if)# description Fabric-Interconnect-A:1/12 

PURESTG-NEXUS-A(config-if)# switch mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-A(config-if)# mtu 9216 

PURESTG-NEXUS-A(config-if)# channel-group 21 mode active 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

PURESTG-NEXUS-A(config)# interface Ethernet1/13 

PURESTG-NEXUS-A(config-if)# description Fabric-Interconnect-B:1/11 

PURESTG-NEXUS-A(config-if)# switch mode trunk 
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PURESTG-NEXUS-A(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-A(config-if)# mtu 9216 

PURESTG-NEXUS-A(config-if)# channel-group 22 mode active 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

PURESTG-NEXUS-A(config)# interface Ethernet1/14 

PURESTG-NEXUS-A(config-if)# description Fabric-Interconnect-B:1/12 

PURESTG-NEXUS-A(config-if)# switch mode trunk 

PURESTG-NEXUS-A(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-A(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-A(config-if)# mtu 9216 

PURESTG-NEXUS-A(config-if)# channel-group 22 mode active 

PURESTG-NEXUS-A(config-if)# no shutdown 

PURESTG-NEXUS-A(config-if)# exit 

PURESTG-NEXUS-A(config)# copy running-config startup-config 

2. Login as admin user into the Nexus Switch B and complete the following for the second switch configuration: 

PURESTG-NEXUS-B# config Terminal 

PURESTG-NEXUS-B(config)# interface port-channel21 

PURESTG-NEXUS-B(config-if)# description connect to Fabric Interconnect A 

PURESTG-NEXUS-B(config-if)# switchport mode trunk 

PURESTG-NEXUS-B(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-B(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-B(config-if)# vpc 21 

PURESTG-NEXUS-B(config-if)# no shutdown 

PURESTG-NEXUS-B(config-if)# exit 

PURESTG-NEXUS-B(config)# interface port-channel22 

PURESTG-NEXUS-B(config-if)# description connect to Fabric Interconnect B 

PURESTG-NEXUS-B(config-if)# switchport mode trunk 

PURESTG-NEXUS-B(config-if)# switchport trunk allowed VLAN 1,10,134 

PURESTG-NEXUS-B(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-B(config-if)# vpc 22 
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PURESTG-NEXUS-B(config-if)# no shutdown 

PURESTG-NEXUS-B(config-if)# exit 

 

PURESTG-NEXUS-B(config)# interface Ethernet1/11 

PURESTG-NEXUS-B(config-if)# description Fabric-Interconnect-A:1/13 

PURESTG-NEXUS-B(config-if)# switch mode trunk 

PURESTG-NEXUS-B(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-B(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-B(config-if)# mtu 9216 

PURESTG-NEXUS-B(config-if)# channel-group 21 mode active 

PURESTG-NEXUS-B(config-if)# no shutdown 

PURESTG-NEXUS-B(config-if)# exit 

PURESTG-NEXUS-B(config)# interface Ethernet1/12 

PURESTG-NEXUS-B(config-if)# description Fabric-Interconnect-A:1/14 

PURESTG-NEXUS-B(config-if)# switch mode trunk 

PURESTG-NEXUS-B(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-B(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-B(config-if)# mtu 9216 

PURESTG-NEXUS-B(config-if)# channel-group 21 mode active 

PURESTG-NEXUS-B(config-if)# no shutdown 

PURESTG-NEXUS-B(config-if)# exit 

PURESTG-NEXUS-B(config)# interface Ethernet1/13 

PURESTG-NEXUS-B(config-if)# description Fabric-Interconnect-B:1/13 

PURESTG-NEXUS-B(config-if)# switch mode trunk 

PURESTG-NEXUS-B(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-B(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-B(config-if)# mtu 9216 

PURESTG-NEXUS-B(config-if)# channel-group 22 mode active 

PURESTG-NEXUS-B(config-if)# no shutdown 

PURESTG-NEXUS-B(config-if)# exit 

PURESTG-NEXUS-B(config)# interface Ethernet1/14 

PURESTG-NEXUS-B(config-if)# description Fabric-Interconnect-B:1/14 



Solution Configuration                                                                                                                                                                                                                                                                                                                               
 
 
 
 

79 
 

PURESTG-NEXUS-B(config-if)# switch mode trunk 

PURESTG-NEXUS-B(config-if)# switchport trunk allowed vlan 1,10,134 

PURESTG-NEXUS-B(config-if)# spanning-tree port type edge trunk 

PURESTG-NEXUS-B(config-if)# mtu 9216 

PURESTG-NEXUS-B(config-if)# channel-group 22 mode active 

PURESTG-NEXUS-B(config-if)# no shutdown 

PURESTG-NEXUS-B(config-if)# exit 

PURESTG-NEXUS-B(config)# copy running-config startup-config 
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Verify All vPC Status Is Up on Both Cisco Nexus Switches 

Figure 12 Cisco Nexus Switch A Port-Channel Summary 

 

Figure 13 Cisco Nexus Switch B Port-Channel Summary 
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Figure 14 vPC Description for Cisco Nexus Switch A 
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Figure 15 vPC Description for Cisco Nexus Switch B 

 

Configure Cisco MDS 9148S Switches 

Connect MDS Switches to Fabric Interconnects and Pure Storage System as shown in the figure below:  
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Figure 16 MDS, FI, and Pure Storage Layout 

 

For this solution, we have connected four ports (ports 33 to 36) of MDS Switch A to Fabric Interconnect A (ports 1-
4). Similarly, we have connected four ports (ports 33 to 36) of MDS Switch B to Fabric Interconnect B (ports 1-4) 
as shown in the table below. All ports carry 16 Gb/s FC Traffic. 

Table 8   MDS 9148S Port Connection to Fabric Interconnects 

MDS Switch MDS Switch Port FI Ports Fabric Interconnects 

 
MDS Switch A 

FC Port 1/33 FI-A Port 1/1  
Fabric Interconnect A (FI-A) FC Port 1/34 FI-A Port 1/2 

FC Port 1/35 FI-A Port 1/3 

FC Port 1/36 FI-A Port 1/4 

 
MDS Switch B 

FC Port 1/33 FI-B Port 1/1  
Fabric Interconnect B (FI-B) FC Port 1/34 FI-B Port 1/2 

FC Port 1/35 FI-B Port 1/3 

FC Port 1/36 FI-B Port 1/4 

 

For this solution, we connected four ports (ports 25 to 28) of MDS Switch A to Pure Storage System. Similarly, we 
connected four ports (ports 25 to 28) of MDS Switch B to Pure Storage System as shown in the table below. All 
ports carry 16 Gb/s FC Traffic. 

Table 9   MDS 9148S Port Connection to Pure Storage System  

MDS Switch MDS Switch Port Pure Storage Storage Port 

 
MDS Switch A 

FC Port 1/25 Storage Controller-0 CT0-FC0 

FC Port 1/26 Storage Controller-0 CT0-FC6 

FC Port 1/27 Storage Controller-1 CT1-FC0 

FC Port 1/28 Storage Controller-1 CT1-FC6 

 
MDS Switch B 

FC Port 1/25 Storage Controller-0 CT0-FC1 

FC Port 1/26 Storage Controller-0 CT0-FC7 

FC Port 1/27 Storage Controller-1 CT1-FC1 

FC Port 1/28 Storage Controller-1 CT1-FC7 
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Configure Feature for MDS Switch A and MDS Switch B  

To set feature on MDS Switches, complete the following steps on both MDS switches: 

1. Login as admin user into MDS Switch A.  

PURESTG-MDS-A# config terminal 

PURESTG-MDS-A(config)# feature npiv 

PURESTG-MDS-A(config)# feature telnet 

PURESTG-MDS-A(config)# switchname PURESTG-MDS-A 

PURESTG-MDS-A(config)# copy running-config startup-config 

(1) Login as admin user into MDS Switch B.  

PURESTG-MDS-B# config terminal 

PURESTG-MDS-B(config)# feature npiv 

PURESTG-MDS-B(config)# feature telnet 

PURESTG-MDS-B(config)# switchname PURESTG-MDS-B 

PURESTG-MDS-B(config)# copy running-config startup-config 

Configure VSANs for MDS Switch A and MDS Switch B 

To create VSANs, complete the following steps on both MDS switches: 

1. Login as admin user into MDS Switch A.  

2. Create VSAN 201 for Storage Traffic: 

PURESTG-MDS-A # config terminal 

PURESTG-MDS-A(config)# VSAN database 

PURESTG-MDS-A(config-vsan-db)# vsan 201 

PURESTG-MDS-A(config-vsan-db)# vsan 201 interface fc 1/25-36 

PURESTG-MDS-A(config-vsan-db)# exit 

 

PURESTG-MDS-A(config)# interface fc 1/25-36 

PURESTG-MDS-A(config-if)# switchport trunk allowed vsan 201 

PURESTG-MDS-A(config-if)# switchport trunk mode off 

PURESTG-MDS-A(config-if)# port-license acquire 

PURESTG-MDS-A(config-if)# no shutdown 

PURESTG-MDS-A(config-if)# exit 

PURESTG-MDS-A(config)# copy running-config startup-config 

3. Login as admin user into MDS Switch B.  
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4. Create VSAN 202 for Storage Traffic: 

PURESTG-MDS-B # config terminal 

PURESTG-MDS-B(config)# VSAN database 

PURESTG-MDS-B(config-vsan-db)# vsan 202 

PURESTG-MDS-B(config-vsan-db)# vsan 202 interface fc 1/25-36 

PURESTG-MDS-B(config-vsan-db)# exit 

 

PURESTG-MDS-B(config)# interface fc 1/25-36 

PURESTG-MDS-B(config-if)# switchport trunk allowed vsan 202 

PURESTG-MDS-B(config-if)# switchport trunk mode off 

PURESTG-MDS-B(config-if)# port-license acquire 

PURESTG-MDS-B(config-if)# no shutdown 

PURESTG-MDS-B(config-if)# exit 

PURESTG-MDS-B(config)# copy running-config startup-config 

Create and Configure Fiber Channel Zoning 

This procedure sets up the Fibre Channel connections between the Cisco MDS 9148S switches, the Cisco UCS 
Fabric Interconnects, and the Pure Storage FlashArray systems. 

Before you configure the zoning details, decide how many paths are needed for each LUN and extract the WWPN 
numbers for each of the HBAs from each server. We used 4 HBAs for each Server. Two HBAs (HBA0 and HBA2) 
are connected to MDS Switch-A and other two HBAs (HBA1 and HBA3) are connected to MDS Switch-B. 

To create and configure the fiber channel zoning, complete the following steps: 

1. Log in to the Cisco UCS Manager > Equipment > Chassis > Servers and select the desired server. On the 
right hand menu, click the Inventory tab and HBA's sub-tab to get the WWPN of HBA's as shown in the 
screenshot below: 
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2. Connect to the Pure Storage System and extract the WWPN of FC Ports connected to the Cisco MDS Switch-
es. We have connected 8 FC ports from Pure Storage System to Cisco MDS Switches. FC ports CT0.FC0, 
CT1.FC0, CT0.FC6, CT1.FC6 are connected to MDS Switch-A and similarly FC ports CT0.FC1, CT1.FC1, 
CT0.FC7, CT1.FC7 are connected to MDS Switch-B. 

 

Create Device Aliases for Fiber Channel Zoning 

Cisco MDS Switch A 

To configure device aliases and zones for the SAN boot paths as well as datapaths of MDS switch A, complete the 
following steps: 

1. Login as admin user and run the following commands: 

conf t 

device-alias database 

device-alias name oraracx1-hba0 pwwn 20:00:00:25:b5:6a:00:00 

device-alias name oraracx1-hba2 pwwn 20:00:00:25:b5:6a:00:01 
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device-alias name oraracx2-hba0 pwwn 20:00:00:25:b5:6a:00:02 

device-alias name oraracx2-hba2 pwwn 20:00:00:25:b5:6a:00:03 

device-alias name oraracx3-hba0 pwwn 20:00:00:25:b5:6a:00:04 

device-alias name oraracx3-hba2 pwwn 20:00:00:25:b5:6a:00:05 

device-alias name oraracx4-hba0 pwwn 20:00:00:25:b5:6a:00:06 

device-alias name oraracx4-hba2 pwwn 20:00:00:25:b5:6a:00:07 

device-alias name oraracx5-hba0 pwwn 20:00:00:25:b5:6a:00:08 

device-alias name oraracx5-hba2 pwwn 20:00:00:25:b5:6a:00:09 

device-alias name oraracx6-hba0 pwwn 20:00:00:25:b5:6a:00:0a 

device-alias name oraracx6-hba2 pwwn 20:00:00:25:b5:6a:00:0b 

device-alias name oraracx7-hba0 pwwn 20:00:00:25:b5:6a:00:0c 

device-alias name oraracx7-hba2 pwwn 20:00:00:25:b5:6a:00:0d 

device-alias name oraracx8-hba0 pwwn 20:00:00:25:b5:6a:00:0e 

device-alias name oraracx8-hba2 pwwn 20:00:00:25:b5:6a:00:0f 

device-alias name FLASHSTACK-X-CT0-FC0 pwwn 52:4a:93:7b:25:8b:4d:00 

device-alias name FLASHSTACK-X-CT0-FC6 pwwn 52:4a:93:7b:25:8b:4d:06 

device-alias name FLASHSTACK-X-CT1-FC0 pwwn 52:4a:93:7b:25:8b:4d:10 

device-alias name FLASHSTACK-X-CT1-FC6 pwwn 52:4a:93:7b:25:8b:4d:16 

device-alias commit 

Cisco MDS Switch B 

To configure device aliases and zones for the SAN boot paths as well as datapaths of MDS switch B, complete the 
following steps: 

1. Login as admin user and run the following commands: 

conf t 

device-alias database 

device-alias name oraracx1-hba1 pwwn 20:00:00:25:b5:6b:00:00 

device-alias name oraracx1-hba3 pwwn 20:00:00:25:b5:6b:00:01 

device-alias name oraracx2-hba1 pwwn 20:00:00:25:b5:6b:00:02 

device-alias name oraracx2-hba3 pwwn 20:00:00:25:b5:6b:00:03 

device-alias name oraracx3-hba1 pwwn 20:00:00:25:b5:6b:00:04 

device-alias name oraracx3-hba3 pwwn 20:00:00:25:b5:6b:00:05 

device-alias name oraracx4-hba1 pwwn 20:00:00:25:b5:6b:00:06 

device-alias name oraracx4-hba3 pwwn 20:00:00:25:b5:6b:00:07 
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device-alias name oraracx5-hba1 pwwn 20:00:00:25:b5:6b:00:08 

device-alias name oraracx5-hba3 pwwn 20:00:00:25:b5:6b:00:09 

device-alias name oraracx6-hba1 pwwn 20:00:00:25:b5:6b:00:0a 

device-alias name oraracx6-hba3 pwwn 20:00:00:25:b5:6b:00:0b 

device-alias name oraracx7-hba1 pwwn 20:00:00:25:b5:6b:00:0c 

device-alias name oraracx7-hba3 pwwn 20:00:00:25:b5:6b:00:0d 

device-alias name oraracx8-hba1 pwwn 20:00:00:25:b5:6b:00:0e 

device-alias name oraracx8-hba3 pwwn 20:00:00:25:b5:6b:00:0f 

device-alias name FLASHSTACK-X-CT0-FC1 pwwn 52:4a:93:7b:25:8b:4d:01 

device-alias name FLASHSTACK-X-CT0-FC7 pwwn 52:4a:93:7b:25:8b:4d:07 

device-alias name FLASHSTACK-X-CT1-FC1 pwwn 52:4a:93:7b:25:8b:4d:11 

device-alias name FLASHSTACK-X-CT1-FC7 pwwn 52:4a:93:7b:25:8b:4d:17 

device-alias commit 

Create Zoning 

Cisco MDS Switch A 

To configure zones for the MDS switch A, complete the following steps: 

1. Create a zone for each service profile. 

2. Login as admin user and create the zone as shown below: 

conf t 

zone name oraracx1 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:00 

    member pwwn 20:00:00:25:b5:6a:00:01 

zone name oraracx2 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:02 
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    member pwwn 20:00:00:25:b5:6a:00:03 

zone name oraracx3 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:04 

    member pwwn 20:00:00:25:b5:6a:00:05 

zone name oraracx4 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:06 

    member pwwn 20:00:00:25:b5:6a:00:07 

zone name oraracx5 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:08 

    member pwwn 20:00:00:25:b5:6a:00:09 

zone name oraracx6 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:0a 

    member pwwn 20:00:00:25:b5:6a:00:0b 

zone name oraracx7 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 
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    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:0c 

    member pwwn 20:00:00:25:b5:6a:00:0d 

zone name oraracx8 vsan 201 

    member pwwn 52:4a:93:7b:25:8b:4d:00 

    member pwwn 52:4a:93:7b:25:8b:4d:06 

    member pwwn 52:4a:93:7b:25:8b:4d:10 

    member pwwn 52:4a:93:7b:25:8b:4d:16 

    member pwwn 20:00:00:25:b5:6a:00:0e 

    member pwwn 20:00:00:25:b5:6a:00:0f 

exit 

 

3. After the zone for the Cisco UCS service profile has been created, create the zone set and add the necessary 
members. 

 

conf t 

zoneset name oraracx vsan 201 

    member oraracx1 

    member oraracx2 

    member oraracx3 

    member oraracx4 

    member oraracx5 

    member oraracx6 

    member oraracx7 

    member oraracx8 

exit 

 

4. Activate the zone set by running following commands. 

 

zoneset activate name oraracx vsan 201 

exit 
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copy run start 

Cisco MDS Switch B 

To configure zones for the MDS switch B, complete the following steps: 

1. Create a zone for each service profile. 

2. Login as admin user and run the following commands:  

conf t 

zone name oraracx1 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:00 

    member pwwn 20:00:00:25:b5:6b:00:01 

zone name oraracx2 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:02 

    member pwwn 20:00:00:25:b5:6b:00:03 

zone name oraracx3 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:04 

    member pwwn 20:00:00:25:b5:6b:00:05 

zone name oraracx4 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 
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    member pwwn 20:00:00:25:b5:6b:00:06 

    member pwwn 20:00:00:25:b5:6b:00:07 

zone name oraracx5 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:08 

    member pwwn 20:00:00:25:b5:6b:00:09 

zone name oraracx6 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:0a 

    member pwwn 20:00:00:25:b5:6b:00:0b 

zone name oraracx7 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:0c 

    member pwwn 20:00:00:25:b5:6b:00:0d 

zone name oraracx8 vsan 202 

    member pwwn 52:4a:93:7b:25:8b:4d:01 

    member pwwn 52:4a:93:7b:25:8b:4d:07 

    member pwwn 52:4a:93:7b:25:8b:4d:11 

    member pwwn 52:4a:93:7b:25:8b:4d:17 

    member pwwn 20:00:00:25:b5:6b:00:0e 

    member pwwn 20:00:00:25:b5:6b:00:0f 

exit 
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3. After the zone for the Cisco UCS service profile has been created, create the zone set and add the necessary 
members: 

conf t 

zoneset name oraracx vsan 202 

    member oraracx1 

    member oraracx2 

    member oraracx3 

    member oraracx4 

    member oraracx5 

    member oraracx6 

    member oraracx7 

    member oraracx8 

exit 

 

4. Activate the zone set by running following commands: 

zoneset activate name oraracx vsan 202 

exit 

copy run start 

Configure Pure Storage 

The design goal of the reference architecture was to best represent a real-world environment as closely as 
possible. The approach included features of Cisco UCS to rapidly deploy stateless servers and use Pure Storage 
FlashArray’s boot LUNs to provision the O.S on top it. Zoning was performed on the Cisco MDS 9148S switches to 
enable the initiators discover the targets during boot process. 

A Service Profile was created within Cisco UCS Manager to deploy the 8 servers quickly with a standard 
configuration. SAN boot volumes for these servers were hosted on the same Pure Storage FlashArray //X70. Once 
the stateless servers were provisioned, following process was performed to enable Rapid deployment of 8 RAC 
nodes. 

Each Server node has dedicated single LUN to install operating system and all the eight server node was booted 
off SAN. For this solution, we have installed Oracle Linux 7.4 on this LUNs and performed all the pre-requisite 
packages for Oracle Database 12cR2 to create eight node Oracle RAC database solution. 

Using logical servers that are disassociated from the physical hardware removes many limiting constraints around 
how servers are provisioned. Cisco UCS Service Profiles contain values for a server's property settings, including 
virtual network interface cards (vNICs), MAC addresses, boot policies, firmware policies, fabric connectivity, 
external management, and HA information. The service profiles represent all the attributes of a logical server in 
Cisco UCS model. By abstracting these settings from the physical server into a Cisco Service Profile, the Service 
Profile can then be deployed to any physical compute hardware within the Cisco UCS domain. Furthermore, 
Service Profiles can, at any time, be migrated from one physical server to another. Furthermore, Cisco is the only 
hardware provider to offer a truly unified management platform, with Cisco UCS Service Profiles and hardware 
abstraction capabilities extending to both blade and rack servers. 
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 WWNs will appear only if the appropriate FC connections were made and the zones were setup on the under-
lying FC switch. 

7. Select the list of WWNs that belongs to the host in the next window and click “Confirm.”  

 

 Make sure the zoning has been setup to include the WWNs details of the initiators along with the target, with-
out which the SAN boot will not work. 

Configure Volume 

To configure a volume, complete the following steps: 

1. Go to tab Storage > Volumes > and click on + sign to “Create Volume.” 



Solution Configuration                                                                                                                                                                                                                                                                                                                               
 
 
 
 

96 
 

 

2. Provide the name of the volume, size, choose the size type (KB, MB, GB, TB, PB) and click Create to create 
the volume. 

 

3. Attach the volume to a host by going to the “Connected Hosts and Host Groups” tab under the volume context 
menu. 

 

4. Click the Settings icon and select “Connect Hosts.” Select the host where the volume should be attached and 
click Confirm. 
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This completes the connectivity of Storage LUN to the Server Node. You created one boot LUN (ORARACX1-OS) 
of 200GB and assigned this LUN to the first oracle RAC node “ORARACX-1”. You will install OS and perform all 
prerequisites for Oracle RAC Database to this LUN. Similarly, repeat the steps to create 7 more Hosts and LUNs 
to get ready 8 nodes for OS installation in the next steps. 
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OS and Database Deployment 

Operating System Configuration 

 Step-by-step OS installation details are not detailed in this document, but the following section describes the 
key steps for OS install. 

1. Download Oracle Linux 7.4 OS image from https://edelivery.oracle.com/linux. 

2. Launch KVM console on desired server by going to tab Equipment > Chassis > Chassis 1 > Servers > Server 
1 > from right side windows General > and select KVM Console to open KVM. 

 

3. Click Accept security and open KVM. Enable virtual media, map the Oracle Linux ISO image and reset the 
server.  

 


































































































































































