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Executive Summary
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Cisco UCS and SAP HANA Vora Deliver a New Dimension to Big Data Analytics

This Cisco Validated Design describes architecture and deployment procedures for creating a SAP HANA
Vora cluster on Cisco UCS Integrated Infrastructure for Big Data and Cisco Application Centric Infrastructure
(ACI). The deployment creates a simple and linearly scalable architecture, that is centrally managed. Now
contextual awareness can be added to big data deployments and run all big data and analytics operations on
Cisco UCS Integrated Infrastructure for Big Data. This solution provides access to more precise decision
making, democratized data access, and simplified big data ownership.

Cisco UCS Integrated Infrastructure for Big Data with SAP HANA Vora can help your business gain a new
level of insight by bringing big data query results into the more static business data stored in SAP HANA. The
following are just a few of the ways that the solution can help your staff get the information it needs:

Optimize your supply chain and increase visibility
e Detect fraud.
e Conduct targeted marketing campaigns.
e Improve IT capacity planning activities.

e Improve patient care.

Proactively maintenance and improved visibility.

e Manage adverse events and product recall activities.
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Solution Overview

Introduction

Information is most powerful when it is turned into real-time insight. That’s why many organizations use
Hadoop and Apache Spark to mine big data stores to identify trends and empower decision makers. Now
you can add contextual awareness to your big data deployments and run all of your big data and analytics
operations on Cisco UCS Integrated Infrastructure for Big Data. This solution gives you access to more
precise decision making, democratized data access, and simplified big data ownership.

While Hadoop can store and access vast amounts of detailed data at lower costs, it is not as well suited to
the fast, drill-down nature of today’s business questions. Through data hierarchies that enable online
analytical processing (OLAP) analysis of Hadoop data, enhancements in Spark SQL, and compiled queries
for accelerated processing across nodes, SAP HANA Vora enables precision decision making across all the
data in enterprise applications, data warehouses, data lakes, and edge sensors. SAP HANA Vora works with
all major Hadoop distributions and applies the power of in-memory processing to massively distributed data
stores. By helping to overcome the limitations of batch-oriented processing, it enables real-time, iterative
access to data on Hadoop clusters. Companies can now discover new insights by combining traditional
sources of data with valuable data arriving continually from outside the organization, using enterprise-grade
data management practices.

Although your enterprise data and big data have value separately, the capability to bring them together
presents new opportunities for your data scientists and analysts. Running on the Apache Spark framework,
SAP HANA Vora is an in-memory query engine that enables you to easily bring new insights into your SAP
landscape. By combining your business information with data from other sources— including streaming,
interactive queries, and machine learning—you can accelerate and add context to your decision-making
processes for better business outcomes.

Solution

The Cisco UCS Integrated Infrastructure for Big Data and Cisco ACI with SAP HANA Vora brings together
Enterprise Applications and Big Data technologies to provide better business coherence for precise decision
making with contextual awareness by combining business data with Hadoop data with an in-memory
processing engine.

Process enterprise and Hadoop data simply and cost-effectively for real-time business applications and
analytics: The components of the solution include:

e Cisco UCS Integrated Infrastructure for Big Data
e Cisco ACI

e Hadoop

e SAP HANA Vora

Cisco UCS Integrated Infrastructure for Big Data includes computing, storage, connectivity, and unified
management capabilities to help companies manage the immense amount of data they collect today. It is
built on the Cisco Unified Computing System™ (Cisco UCS) infrastructure, using Cisco UCS 6200 Series
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Fabric Interconnects, and Cisco UCS C-Series Rack Servers. This architecture is specifically designed for
performance and linear scalability for big data workloads.

Cisco Application Centric Infrastructure (ACI) Cisco ACI is a comprehensive SDN architecture. One of the
core design principles behind ACI was to provide complete visibility into the infrastructure - physical and
virtual. ACl is software-defined networking (SDN) and more. Most SDN models stop at the network. ACI
extends the promise of SDN—namely agility and automation—to the applications themselves. Through a
policy-driven model, the network can cater to the needs of each application, with security, network
segmentation, and automation at scale. And it can do so across physical and virtual environments, with a
single pane of management.

Figure 1  Solution Overview

* Single point of management for Network
* Scale-Out Penalty-Free Overlay Network

UCS Domains i

R L VN

Audience

The intended audience of this document includes, but is not limited to, sales engineers, field consultants,
professional services, IT managers, partner engineering and customers who want to deploy SAP HANA Vora
on Cisco UCS Integrated Infrastructure for Big Data alongside their existing SAP HANA Enterprise
Application landscape interconnected by Cisco ACI.

Solution Summary

This CVD describes the architecture and deployment procedures for setting up Cisco UCS C240 M4 servers,
based on Cisco UCS Integrated Infrastructure for Big Data and Cisco ACI, bringing together a highly scalable
architecture designed to meet a variety of scale-out application demands with seamless data integration and
management integration capabilities.
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This CVD describes in detail the process of creating the Application Network Profile in the ACI for Big Data
application. Application Network Profile is a collection of EPGs, their connections, and the policies that
define those connections described in detail later. Application Network Profiles are the logical representation
of an application (here Big Data) and its interdependencies in the network fabric. Application Network
Profiles are designed to be modeled in a logical way that matches the way that applications are designed
and deployed. The configuration and enforcement of policies and connectivity is handled by the system
rather than manually by an administrator.

The architecture and deployment procedures for deploying Hortonworks Hadoop, Apache Spark platforms
and SAP HANA Vora on Cisco UCS Integrated Infrastructure for Big Data.

# This document talks about setting up SAP HANA Vora cluster in a single UCS domain. The System Architec-
ture and Scaling sections below describe 3 Fabric Interconnect domains under a pair of Nexus 9396. This CVD
describes the implementation of two Fabric-Interconnect domains under a pair of Nexus 9396. The third domain
can be added without adding any additional network over-subscription, as there are enough ports on Nexus 9396
to support this additional domain.

The current version of Cisco UCS Integrated Infrastructure for Big Data offers the following configuration
depending on the compute and storage requirements:

Table 1 Reference Architecture
| SAP HANA Infrastructure | Performance Optimized Scaling with ACI

12
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Refer to SAP Hana Design Zone

Connectivity

2 Cisco UCS 6296UP 96 Port
Fabric Interconnect

Scaling:

Up to 80 servers per
domain

Up to 160 servers per
domain with Cisco Nexus
2232PP 10GE Fabric
Extender

32 Cisco UCS C240 M4 Rack
Servers (SFF), each with:

2 Intel Xeon processors E5-
2680 v3 CPUs

256 GB of memory

Cisco 12-Gbps SAS Modular
Raid Controller with 2GB
flash-based write cache
(FBWC)

24 1.2TB 10K SFF SAS
drives (460TB total)

2 120GB (or 480GB) 6Gbps
2.5inch Enterprise Value
SATA SSDs for Boot

Cisco UCS VIC 1227 (with 2
10GE SFP+ ports)

Spine

Two Cisco Nexus 9508 spine
switches with 8 line cards

Line card

e  Eight N9k-X9736PQ line
cards with 36 non-
blocking ports in each line
card.

e Total of 288 ports
available to fully scale the
architecture.

Leaf
Twenty four Cisco Nexus
9396PX leaf switches

Management

Three Cisco Application Policy
Infrastructure Controller
(Cisco APIC) for management
and automation of ACI

Scaling

Up to 5760 servers in a fully
populated pair of spines. No
over-subscription within a
Fabric Interconnect domain
and 5.7:1 over-subscription
between domains.

Further Scaling

Can be further expanded to a
12-spine design, allowing for
tens of thousands of servers
to be part of this infrastructure
interconnected by a non-
blocking fabric and managed
through a single pane of
glass.

# This CVD describes the installation process of a 32 node SAP HANA Vora cluster. It is highly recommended

that the size of the SSD’s for the boot drive to be 480 Gig.

& For more details on Connecting Application Centric Infrastructure (ACI) to outside Layer 2 and 3 networks can
be found at: http://www.cisco.com/c/en/us/solutions/collateral/data-center-virtualization/application-centric-

infrastructure/white-paper-c07-732033.html
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Solution Overview

# This CVD describes the install process of SAP HANA Vora with Hortonworks HDP 2.2 and Apache Spark
1.4.1 for a 32 node (2 Master node + 30 Data nodes) of Performance Optimized Cluster configuration
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_________________________________________________________________________________________________________________________________|

This Cisco validated design brings together three main technologies:

1. Cisco UCS Integrated Infrastructure for Big Data
2. Cisco UCS Datacenter Solution for SAP HANA (refer to Cisco Datacenter solutions for SAP HANA)

3. Cisco Application Centric Infrastructure (ACI)

Cisco Application Centric Infrastructure (ACl)

Cisco UCS Datacenter Solution Cisco UCS Integrated In-
for SAP HANA frastructure for Big Data

This CVD covers only the #1 and #3 of the technology components, and it can be integrated with any of
existing Cisco UCS Datacenter solutions for SAP HANA.

Cisco UCS Integrated Infrastructure for Big Data

The Cisco UCS solution for Hadoop is based on Cisco UCS Integrated Infrastructure for Big Data, a highly
scalable architecture designed to meet a variety of scale-out application demands with seamless data
integration and management integration capabilities built using the following components:

Cisco UCS 6200 Series Fabric Interconnects

Cisco UCS 6200 Series Fabric Interconnects provide high-bandwidth, low-latency connectivity for servers,
with integrated, unified management provided for all connected devices by Cisco UCS Manager. Deployed in
redundant pairs, Cisco fabric interconnects offer the full active-active redundancy, performance, and
exceptional scalability needed to support the large number of nodes that are typical in clusters serving big
data applications. Cisco UCS Manager enables rapid and consistent server configuration using service
profiles, automating ongoing system maintenance activities, such as firmware updates, across the entire
cluster as a single operation. Cisco UCS Manager also offers advanced monitoring with options to raise
alarms and send natifications about the health of the entire cluster.
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Figure 2  Cisco UCS 6296UP 96-Port Fabric Interconnect
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Cisco UCS C-Series Rack Mount Servers

Cisco UCS C-Series Rack Mount C220 M4 High-Density Rack servers (Small Form Factor Disk Drive Model)
and Cisco UCS C240 M4 High-Density Rack servers (Small Form Factor Disk Drive Model) are enterprise-
class systems that support a wide range of computing, I/0, and storage-capacity demands in compact
designs. Cisco UCS C-Series Rack-Mount Servers are based on Intel Xeon E5-2600 v3 product family and
12-Gbps SAS throughput, delivering significant performance and efficiency gains over the previous
generation of servers. The servers use dual Intel Xeon processor E5-2600 v3 series CPUs and support up to
768 GB of main memory (128 or 256 GB is typical for big data applications) and a range of disk drive and
SSD options. 24 Small Form Factor (SFF) disk drives are supported in performance-optimized option and 12
Large Form Factor (LFF) disk drives are supported in capacity-optimized option, along with 2x1 Gigabit
Ethernet embedded LAN-on-motherboard (LOM) ports. Cisco UCS virtual interface cards 1227 (VICs)
designed for the M4 generation of Cisco UCS C-Series Rack Servers are optimized for high-bandwidth and
low-latency cluster connectivity, with support for up to 256 virtual devices that are configured on demand
through Cisco UCS Manager.

Figure 3  Cisco UCS C240 M4 Rack Server
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Cisco UCS Virtual Interface Cards (VICs)

Cisco UCS Virtual Interface Cards (VICs), unique to Cisco, incorporate next-generation converged network
adapter (CNA) technology from Cisco, and offer dual 10-Gbps ports designed for use with Cisco UCS C-
Series Rack-Mount Servers. Optimized for virtualized networking, these cards deliver high performance and
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bandwidth utilization and support up to 256 virtual devices. The Cisco UCS Virtual Interface Card (VIC) 1227
is a dual-port, Enhanced Small Form-Factor Pluggable (SFP+), 10 Gigabit Ethernet and Fiber Channel over
Ethernet (FCoE)-capable, PCI Express (PCle) modular LAN on motherboard (mLOM) adapter. It is designed
exclusively for the M4 generation of Cisco UCS C-Series Rack Servers and the C3160 dense storage
servers.

Figure 4  Cisco UCS VIC 1227
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Cisco UCS Manager

Cisco UCS Manager resides within the Cisco UCS 6200 Series Fabric Interconnect. It makes the system
self-aware and self-integrating, managing all of the system components as a single logical entity. Cisco UCS
Manager can be accessed through an intuitive graphical user interface (GUI), a command-line interface
(CLI), or an XML application-programming interface (API). Cisco UCS Manager uses service profiles to
define the personality, configuration, and connectivity of all resources within Cisco UCS, radically simplifying
provisioning of resources so that the process takes minutes instead of days. This simplification allows IT
departments to shift their focus from constant maintenance to strategic business initiatives.
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Figure 5

Cisco UCS Manager
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Cisco Application Centric Infrastructure (ACI) Overview

Cisco ACI provides the network the ability to deploy and respond to the needs of applications, both in the
data center and in the cloud. The network must be able to deliver the right levels of connectivity, security,
compliance, firewalls, and load balancing, and it must be able to do this dynamically and on-demand.

This is accomplished through centrally defined policies and application profiles.

The profiles are managed by the new Application Policy Infrastructure Controller [APIC] and distributed to
switches, like the Cisco Nexus 9000 Series. Cisco Nexus 9000 Series Switches, and the Cisco Application
Policy Infrastructure Controller (APIC) are the building blocks for Cisco ACI.

Cisco ACI is software-defined networking (SDN) plus a whole lot more. Most SDN models stop at the
network. Cisco ACI extends the promise of SDN—namely agility and automation—to the applications
themselves. Through a policy-driven model, the network can cater to the needs of each application, with
security, network segmentation, and automation at scale. And it can do so across physical and virtual
environments, with a single pane of management.

The Cisco ACI fabric supports more than 64,000 dedicated tenant networks. A single fabric can support
more than one million IPv4/IPv6 endpoints, more than 64,000 tenants, and more than 200,000 10G ports.
The Cisco ACI fabric enables any service (physical or virtual) anywhere, with no need for additional software
or hardware gateways, to connect between the physical and virtual services, and normalizes encapsulations
for Virtual Extensible Local Area Network (VXLAN) / VLAN / Network Virtualization using Generic Routing
Encapsulation (NVGRE).
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The Cisco ACI fabric decouples the endpoint identity and associated policy from the underlying forwarding
graph. It provides a distributed Layer 3 gateway that ensures optimal Layer 3 and Layer 2 forwarding. The
fabric supports standard bridging and routing semantics without standard location constraints (any IP
address anywhere), and removes flooding requirements for the IP control plane Address Resolution Protocol
(ARP) / Generic Attribute Registration Protocol (GARP). All traffic within the fabric is encapsulated within
VXLAN.

Architectural Benefits of Using Fabric Interconnect with Cisco ACI

The Cisco ACI fabric consists of discrete components that operate as routers and switches, but is
provisioned and monitored as a single entity. The operation is like a single switch and router that provides
advanced traffic optimization, security, and telemetry functions, stitching together virtual and physical
workloads.

Dynamic Load Balancing

Dynamic Packet Prioritization

Congestion Management

ssEEEEESn
ssEEsEEn

Network Utilization

Cisco Application Centric Infrastructure (ACI) and Cisco Unified Computing System (Cisco UCS), working
together, can cost-effectively scale capacity, and deliver exceptional performance for the growing demands
of big data processing, analytics, and storage workflows. For larger clusters and mixed workloads, Cisco
ACI uses intelligent, policy-based flowlet switching and packet prioritization to deliver:
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e Centralized Management for the entire Network
e Dynamic load balancing

e Dynamic Packet Prioritization

e Multi-Tenant and Mixed Workload Support

e Deep Telemetry

Centralized Management for the Entire Network

Cisco ACI treats the network as a single entity rather than a collection of switches. It uses a central controller
to implicitly automate common practices such as Cisco ACI fabric startup, upgrades, and individual element
configuration. The Cisco Application Policy Infrastructure Controller (Cisco APIC) is the unifying point of
automation and management for the Cisco Application Centric Infrastructure (ACI) fabric. This architectural
approach dramatically increases the operational efficiency of networks, by reducing the time and effort
needed to make modifications to the network and, also, for root cause analysis and issue resolution

Dynamic Load Balancing

Cisco’s Application Centric Infrastructure is not only aware of the congestion points but is able to make
dynamic decisions on how the traffic is switched/routed. This could be new flows that are about to start or
existing long flows which could benefit from moving to a less congested route. Dynamic load balancing
takes care of these decisions at run time automatically and helps utilize the links optimally - both the healthy
and the congested links. This is useful in both congested link scenarios and scenarios where there are link
failures. Even when there is no congestion this will maintain close to optimal distribution of traffic across the
spines.

Dynamic Packet Prioritization (DPP), prioritizes short flows higher than long flows; a short flow is less than
approximately 15 packets. Short flows are more sensitive to latency than long ones. Small and urgent data
workloads, such as database queries, may suffer processing latency delays because larger data sets are
being sent across the fabric ahead of them. This approach presents a challenge for instances in which
database queries require near-real-time results.

Dynamic Packet Prioritization can improve overall application performance. Together these technologies
enable performance enhancements to applications, including Big Data workloads.

Multi-Tenant and Mixed Workload Support

Cisco ACl is built to incorporate secure multi-tenancy capabilities. The fabric enables customers to host
multiple concurrent Big Data clusters on a shared infrastructure. Cisco ACI provides the capability to enforce
proper isolation and SLA’s for workloads of different tenants. These benefits extend beyond multiple Big
Data workloads - Cisco ACI allows the same cluster to run a variety of different application workloads, not
just Big Data, with the right level of security and SLA for each workload.

Deep Telemetry of Tenant and Application Network

One of the core design principles behind Cisco ACI is to provide complete visibility into the infrastructure -
physical and virtual. Cisco APIC is designed to provide application and tenant health at a system level by
using real-time metrics, latency details, atomic counters, and detailed resource consumption statistics

If your application is experiencing performance issues, you can drill down easily into the lowest possible
granularity - be it at a switch level, line card level, or port level.
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The holistic approach to correlate virtual and physical and tie that intelligence to an application or tenant
level ensures that troubleshooting becomes extremely simple across your infrastructure, through a single
pane of glass.
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Easy Migration to 40 Gbps in the Network

Cisco QSFP BiDi technology removes 40-Gbps cabling cost barriers for migration from 10-Gbps to 40-Gbps
connectivity in data center networks. Cisco QSFP BiDi transceivers provide 40-Gbps connectivity with
immense savings and simplicity compared to other 40-Gbps QSFP transceivers. The Cisco QSFP BiDi
transceiver allows organizations to migrate the existing 10-Gbps cabling infrastructure to 40 Gbps at no cost
and to expand the infrastructure with low capital investment. Together with Cisco Nexus 9000 Series
Switches, which introduce attractive pricing for networking devices, Cisco QSFP BiDi technology provides a
cost-effective solution for migration from 10-Gbps to 40-Gbps infrastructure.

Cisco ACI Building blocks

Cisco ACI consists of:

e Cisco Nexus 9000 Series Switches

e Centralized policy management and Cisco Application Policy Infrastructure Controller (APIC)

Nexus 9000 Series Switches

The Nexus 9000 Series Switches offer both modular (9500 switches) and fixed (9300 switches),
1/10/40/100 Gigabit Ethernet switch configurations designed to operate in one of two modes:

e Cisco NX-0OS mode for traditional architectures and consistency across the Cisco Nexus portfolio.

e Cisco ACI mode to take full advantage of the policy-driven services and infrastructure automation
features of ACI.

The ACI-Ready Cisco Nexus 9000 Series provides:

e Accelerated migration to 40G: zero cabling upgrade cost with Cisco QSFP+ BiDi Transceiver Module
innovation.

e Switching platform integration: Nexus 9000 Series enables a highly scalable architecture and is
software upgradable to ACI.

e Streamlined application management: drastically reduce application deployment time and get end-
to-end application visibility.

This architecture consists of Nexus 9500 series switches acting as the spine, and Nexus 9300 series
switches as leaves.
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Cisco Nexus 9508 Spine Switch

The Cisco Nexus 9508 Switch offers a comprehensive feature set, high resiliency, and a broad range of
1/10/40 Gigabit Ethernet line cards to meet the most demanding requirements of enterprise, service
provider, and cloud data centers. The Cisco Nexus 9508 Switch is an ACI modular spine device enabled by a
non-blocking 40 Gigabit Ethernet line card, supervisors, system controllers, and power supplies.

The Cisco Nexus 9500 platform internally uses a Clos fabric design that interconnects the line cards with
rear-mounted fabric modules. The Cisco Nexus 9500 platform supports up to six fabric modules, each of
which provides up to 10.24-Tbps line-rate packet forwarding capacity. All fabric cards are directly
connected to all line cards. With load balancing across fabric cards, the architecture achieves optimal
bandwidth distribution within the chassis.

Figure 6 Cisco Nexus 9508 Switch

seesceee =

ACI Spine Line Card for Nexus 9508

There are multiple spine line cards supported on Nexus 9508. This architecture uses the N9K-X9736PQ: 40
Gigabit Ethernet ACI Spine Line Card.

e 36-port 40 Gigabit Ethernet QSFP+ line card
¢ Non-blocking

e Designed for use in an ACI spine switch role
e Works only in ACI mode

e Cannot mix with non-spine line cards

e Supported in 8-slot chassis

Figure 7 N9K-X9736PQ Line card
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Cisco Nexus 9396 Leaf Switch

The Cisco Nexus 9396X Switch delivers comprehensive line-rate layer 2 and layer 3 features in a two-rack-
unit (2RU) form factor. It supports line rate 1/10/40 GE with 960 Gbps of switching capacity. It is ideal for
top-of-rack and middle-of-row deployments in both traditional and Cisco Application Centric Infrastructure
(ACI)-enabled enterprise, service provider, and cloud environments.

Figure 8  Cisco Nexus 9396PX Switch

Tenant: A tenant is a logical container or a folder for application policies. This container can represent an
actual tenant, an organization, an application or can just be used for the convenience of organizing
information. A tenant represents a unit of isolation from a policy perspective. All application configurations in
Cisco ACI are part of a tenant. Within a tenant, you define one or more Layer 3 networks (VRF instances),
one or more bridge domains per network, and EPGs to divide the bridge domains.

Application Profile: Modern applications contain multiple components. For example, an e-commerce
application could require a web server, a database server, data located in a storage area network, and
access to outside resources that enable financial transactions. An application profile models application
requirements and contains as many (or as few) End Point Groups (EPGs) as necessary that are logically
related to providing the capabilities of an application.

Bridge Domain: A bridge domain represents a L2 forwarding construct within the fabric. One or more EPG
can be associated with one bridge domain or subnet. A bridge domain can have one or more subnets
associated with it. One or more bridge domains together form a tenant network.

End Point Group (EPG): An End Point Group (EPG) is a collection of physical and/or virtual end points that
require common services and policies. An End Point Group example is a set of servers or storage LIFs on a
common VLAN providing a common application function or service. While the scope of an EPG definition is
much wider, in the simplest terms an EPG can be defined on a per VLAN segment basis where all the
servers or VMs on a common LAN segment become part of the same EPG.

Contracts: A service contract can exist between two or more participating peer entities, such as two
applications running and communicating with each other behind different endpoint groups, or between
providers and consumers, such as a DNS contract between a provider entity and a consumer entity.
Contracts utilize filters to limit the traffic between the applications to certain ports and protocols.

Figure 10 below covers the relationship between the ACI elements defined above. As shown in the figure, a
Tenant can contain one or more application profiles and an application profile can contain one or more end
point groups. The devices in the same EPG can talk to each other without any special configuration. Devices
in different EPGs can talk to each other using contracts and associated filters. A tenant can also contain one
or more bridge domains and multiple application profiles and end point groups can utilize the same bridge
domain.
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Application Policy Infrastructure Controller (APIC)

The APIC is the unified point of automation, management, monitoring, and programmability for the Cisco
Application Centric Infrastructure. The APIC supports the deployment, management, and monitoring of any
application anywhere, with a unified operations model for physical and virtual components of the
infrastructure. The APIC programmatically automates network provisioning and Control that is based on the
application requirements and policies. It is the central control engine for the broader cloud network; it
simplifies management and allows flexibility in how application networks are defined and automated. It also
provides northbound REST APIs. The APIC is a distributed system that is implemented as a cluster of many
controller instances.

Figure 9  APIC Appliance

Front View

Cisco ACI Topology

Cisco ACI topology is spine-leaf architecture. Each leaf is connected to each spine. It uses internal routing
protocol; Intermediate System to Intermediate System (IS-IS) to establish IP connectivity throughout the
fabric among all the nodes including spine and leaf. To transport tenant traffic across the IP fabric, integrated
VXLAN overlay is used. The broadcast ARP traffic coming from the end point or hosts to the leaf are
translated to unicast ARP in the fabric.

The forwarding is done as a host based forwarding. In the leaf layer the user information such as username,
IP address, locations, policy groups etc., are decoupled from the actual forwarding path and encode them
into the fabric VXLAN header and is forwarded to the desired destination.

Each spine has the complete forwarding information about the end hosts that are connected to the fabric
and on every leaf have the cached forwarding information. The leaf only needs to know the hosts it needs to
talk to. For example if Server Rack-1 has to send some information to Server Rack-2, When packet comes in
the ingress leaf (LEAF_1) it will encapsulate the information into the VXLAN header and forward that
information to LEAF_2. If the LEAF_1 does not have information about the LEAF_2, it uses Spine as a proxy
and since Spine has all the complete information about the entire end host connected to the fabric, it will
resolve the egress leaf and forward the packet to the destination.

To the outside world, routing protocols can be used to learn outside prefixes or static routing can be used
instead. The outside learned routes will be populated into the fabric or to the other leafs with Multiprotocol
BGP (M-BGP). In M-BGP topology the spine nodes acts as route reflectors.

The Network topology of ACI is as depicted below:
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Figure 10 Network Topology Based on Cisco ACI

The Cisco ACI infrastructure incorporates the following components:

1. Two Cisco Nexus 9508 Spine Switch

2. Cisco ACI Spine Line Card for Nexus 9508

3. Cisco Nexus 9396 Leaf Switch for Data Traffic

4. Cisco APIC-L1-Cluster with three APIC-L1 appliances

Once the configuration is completed, the APIC will Boot its APIC 10S Image and will ask for the login
information. The default username is “admin” and the password is the one that was set during the initial
configuration.

Cisco UCS Datacenter Solution for SAP HANA

Cisco and SAP have partnered to deliver an optimized UCS architecture for running SAP HANA, which
provides fast transaction processing with real-time insights. Cisco UCS provides high-bandwidth
connectivity between SAP HANA nodes and the persistency layer; this also allows SAP HANA deployments
to scale more easily and transparently. Further, the Cisco UCS technology allows customers to scale
dynamically as requirements and demand change.
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Running SAP HANA on the Cisco UCS server platform offers the opportunity to reduce the hardware and
maintenance costs associated with running multiple data warehouses, operational systems, and analytical
systems. A principal design element of UCS is to break away from old static IT datacenter models and
deliver on a new IT model that pools server, storage, and networking resources into a flexible physical
and/or virtualized environment that can be provisioned (or reprovisioned) as workloads and business
demands require.

This design guide provides an opportunity to integrate with any of the existing Cisco Datacenter Solution for
SAP HANA CVD). The following are the Cisco UCS based designs guides that can be used in conjunction
with this CVD.

SAP Solutions on Cisco UCS

1. Elexpod Datacenter for SAP solution with Cisco Nexus 9K

2. ElexPod Datacenter for SAP Solution with Cisco ACI

(Used in this CVD for reference)

3. Cisco UCS Integrated Infrastructure for SAP Applications with EMC VNX

Architecture referenced in this guide (Flexpod Datacenter for SAP Solution with Cisco ACI)

The FlexPod Datacenter solution for SAP HANA with NetApp FAS storage provides an end-to-end
architecture with Cisco, NetApp and VMware technologies that demonstrate support for multiple SAP HANA
workloads with high availability and server redundancy. The architecture uses UCS Manager with combined
Cisco UCS B-Series and C-Series Servers with NetApp FAS 8000 series storage attached to the Nexus
9396PX switches for NFS access and iSCSI. The C-Series Rack Servers are connected directly to Cisco
UCS Fabric Interconnect with single-wire management feature. This infrastructure is deployed to provide
PXE and iSCSI boot options for hosts with file-level and block-level access to shared storage. VMware
vSphere 5.5 is used as server virtualization architecture.

The figure below shows the ElexPod Datacenter for SAP Solution with ACI. It highlights the FlexPod
hardware components and the network connections for a configuration with IP- based storage.
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Figure 11 FlexPod Datacenter for SAP Solution with ACI

Cisco UCS

5108 B-Series Blade Chassis
2208XP Chassis FEX Modules
B460 M4 B-Series Blades

Cisco UCS

5108 B-Series Blade Chassis
2208XP Chassis FEX Modules
B260 M4 and B200 M4 Blades

Cisco UCS
C460 M4 C-Series Server(s)

Cisco UCS
C240 M4 C-Series Server(s)

Cisco UCS
C220 M4 C-Series Server(s)

Cisco UCS
6248UP Fabric Interconnects

Cisco Nexus
9336 Spine Switches

Cisco ACI

APIC Controllers T

Cisco Nexus
9396 Leaf Switches

Cisco APIC
Contollers(x3)

NetApp FAS8040 c

Storage Controllers ——

w/ HA Backplane c

Cisco Nexus 5596
Cluster Interconnects

NetApp
DS2246 Disk Shelves

Legend SAS only

10GbE Only

40GbE Only

27




Technology Overview

The reference hardware configuration includes:

Cisco Unified Computing System

2 x Cisco UCS 6248UP 48-Port or 6296UP 96-Port Fabric Interconnects

2 x Cisco UCS 5108 Blade Chassis with 2 x Cisco UCS 2204 Fabric Extenders with 4x 10 Gigabit
Ethernet interfaces

2 x Cisco UCS B460 M4 High-Performance Blade Servers with 2x Cisco UCS Virtual Interface Card
(VIC) 1280 and 2x Cisco UCS Virtual Interface Card (VIC) 1240

2 x Cisco UCS B260 M4 High-Performance Blade Servers with 1x Cisco UCS Virtual Interface Card
(VIC) 1280 and 1x Cisco UCS Virtual Interface Card (VIC) 1240

1 x Cisco UCS C460 M4 High-Performance Rack-Mount Servers with 2x Cisco UCS Virtual Interface
Card (VIC) 1225.

4 x Cisco UCS B200 M4 High-Performance Blade Servers with Cisco UCS Virtual Interface Card
(VIC) 1340

1 x Cisco UCS C220 M4 High-Performance Blade Servers with Cisco UCS Virtual Interface Card
(VIC) 1225

1 x Cisco UCS C240 M4 High-Performance Blade Servers with Cisco UCS Virtual Interface Card
(VIC) 1225

2 x Cisco UCS C220 M3 for Management Servers with Cisco UCS Virtual Interface Card (VIC) 1225
and RAID controller with Internal Disks

2 x Cisco UCS 5108 Blade Chassis with 2 x Cisco UCS 2204 Fabric Extenders with 4x 10 Gigabit
Ethernet interfaces

2 x Cisco UCS B460 M4 High-Performance Blade Servers with 2x Cisco UCS Virtual Interface Card
(VIC) 1280 and 2x Cisco UCS Virtual Interface Card (VIC) 1240

2 x Cisco UCS B260 M4 High-Performance Blade Servers with 1x Cisco UCS Virtual Interface Card
(VIC) 1280 and 1x Cisco UCS Virtual Interface Card (VIC) 1240

1 x Cisco UCS C460 M4 High-Performance Rack-Mount Servers with 2x Cisco UCS Virtual Interface
Card (VIC) 1225.

4 x Cisco UCS B200 M4 High-Performance Blade Servers with Cisco UCS Virtual Interface Card
(VIC) 1340

1 x Cisco UCS C220 M4 High-Performance Blade Servers with Cisco UCS Virtual Interface Card
(VIC) 1225

1 x Cisco UCS C240 M4 High-Performance Blade Servers with Cisco UCS Virtual Interface Card
(VIC) 1225

2 x Cisco UCS C220 M3 for Management Servers with Cisco UCS Virtual Interface Card (VIC) 1225
and RAID controller with Internal Disks
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Cisco ACI

e 2 x Cisco Nexus 9396 Leaf Switch for 10 Gigabit Ethernet connectivity between the two UCS Fabric
Interconnects

e 2 x Cisco Nexus 9336 Spine Switch for 40 Gigabit Ethernet connectivity for ACI fabric
e 3 x Cisco APIC Controllers for centralized management of ACI fabric
NetApp FAS8040 Storage
e NetApp FAS8040HA Storage Clustered Data ONTAP
e 4 x NetApp Disk Shelf DS2246 with 24x 600GB 10k 2,5” SAS Disks
e 2 x Cisco Nexus 5596 Switch for FAS 8000 Cluster Interconnect
e Server virtualization is achieved by VMware vSphere 5.5.

Although this is the base design, each of the components can be scaled easily to support specific business
requirements. Additional servers or even blade chassis can be deployed to increase compute capacity
without additional Network components. Two Cisco UCS 6248UP, 48 port Fabric interconnect can support
up to:

e 20 Cisco UCS B-Series B460 M4 or 40 B260 M4 Server with 10 Blade Server Chassis
e 20 Cisco UCS C460 M4 Sever
e 40 Cisco UCS C220 M4/C240 M4 Server

For every eight Cisco UCS Server, One NetApp FAS8040 HA pair with Clustered Data ONTAP is required to
meet the SAP HANA storage performance. While adding compute and storage for scaling, it is required to
increase the network bandwidth between Cisco UCS Fabric Interconnet and Cisco Nexus 9000 switch.
Addition of each NetApp Storage requires additional four 10 GbE connectivity from each Cisco UCS Fabric
Interconnect to Cisco Nexus 9000 switches.

# The number of Cisco UCS C-Series or Cisco UCS B-Series Servers and the NetApp FAS storage type de-
pends on the number of SAP HANA instances. SAP specifies the storage performance for SAP HANA, based on a
per server rule independent of the server size. In other words, the maximum number of servers per storage will
remain the same if you want to use Cisco UCS B200 M4 with 192GB physical memory or Cisco UCS B460 M4
with 2TB physical memory.

Figure 12 shows a block diagram of a complete SAP Landscape built using the FlexPod architecture. It
composed of multiple SAP HANA systems and SAP applications with shared infrastructure as illustrated in
the figure. The FlexPod Datacenter reference architecture for SAP solutions supports SAP HANA system in
both Scale-Up mode (bare metal/ virtualization) and Scale-Out mode with multiple servers with the shared
infrastructures.

Virtualized SAP application servers with VMware vSphere 5.5 allows application servers to run on the same
infrastructure as the SAP HANA database. The FlexPod datacenter solution manages the communication
between the application server and the SAP HANA database. This approach enhances system performance
by improving bandwidth and latency. It also improves system reliability by including the application server in
the disaster-tolerance solution with the SAP HANA database.
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Figure 12 Shared Infrastructure Block Diagram
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Flexpod Datacenter for SAP Solution with Cisco ACI describes detailed procedures for the reference design
and outlines the network, compute and storage configurations and deployment process for running SAP
HANA on FlexPod platform.

Hortonworks Data Platform (HDP 2.2)

The Hortonworks Data Platform 2.2 (HDP 2.2) is an enterprise-grade, hardened Apache Hadoop distribution
that enables you to store, process, and manage large data sets.

Apache Hadoop is an open-source software framework that allows for the distributed processing of large
data sets across clusters of computers using simple programming models. It is designed for high-availability
and fault-tolerance, and can scale from a single server up to thousands of machines.

The Hortonworks Data Platform combines the most useful and stable versions of Apache Hadoop and its
related projects into a single tested and certified package. Hortonworks offers the latest innovations from the
open source community, along with the testing and quality you expect from enterprise-quality software.
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The Hortonworks Data Platform is designed to integrate with and extend the capabilities of existing
investments in data applications, tools, and processes. With Hortonworks, one can refine, analyze, and gain
business insights from both structured and unstructured data - quickly, easily, and economically.

Key Features of HDP 2.2

Hortonworks Data Platform enables Enterprise Hadoop: the full suite of essential Hadoop capabilities that
are required by the enterprise and that serve as the functional definition of any data platform technology.
This comprehensive set of capabilities is aligned to the following functional areas: Data Management, Data
Access, Data Governance and Integration, Security, and Operations.

covemes o sccs
INTEGRATION
Script sQL NoSQL Stream Search In-Mem Others...
Pig Hive HBase Storm Solr Spark YARN Ready
" Data Workflow, HCatalog Accumulo Apps Authentication, Provision, Manage &
Lifecycle & Governance Authorization, Audit & Monitor
g Data Protection
Falcon Ambari
YARN: Data Operatin stem Storage: HDFS Zookeeper
WebHDFS i g Sy Resources: YARN
NFS Access: Hive Schedul
Flume Pipeline: Falcon ukng
Sqoop HDFS Cluster: Knox Oozie

Hadoop Distributed File System

DATA MANAGEMENT

HDP 2.2 incorporates many new innovations that have happened in Hadoop and its supporting ecosystem
of projects. Some of the key projects are listed below

Enterprise SQL at Scale in Hadoop

While YARN has allowed new engines to emerge for Hadoop, one of the popular integration point with
Hadoop continues to be SQL and Apache Hive is still the defacto standard.

New capabilities in HDP 2.2 include:

e Updated SQL Semantics for Hive Transactions for Update and Delete: ACID transactions provide
atomicity, consistency, isolation, and durability. This helps with streaming and baseline update
scenarios for Hive such as modifying dimension tables or other fact tables.

e Improved Performance of Hive with a Cost Based Optimizer: The cost based optimizer for Hive,
uses statistics to generate several execution plans and then chooses the most efficient path as it
relates system resources required to complete the operation. This presents a major performance
increase for Hive.

Apache Hive

Apache Hive is a data warehouse infrastructure built on top of Hadoop for providing data summarization,
query, and analysis. Apache Hive supports analysis of large datasets stored in Hadoop’s HDFS and
compatible file systems. It provides an SQL-like language called HiveQL(Hive Query Language) while
maintaining full support for map/reduce.
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Apache Tez

Apache Tez is an extensible framework for building high performance batch and interactive data processing
applications, coordinated by YARN in Apache Hadoop. Tez improves the MapReduce paradigm by
dramatically improving its speed, while maintaining MapReduce’s ability to scale to petabytes of data.
Important Hadoop ecosystem projects like Apache Hive and Apache Pig use Apache Tez, as do a growing
number of third party data access applications developed for the broader Hadoop ecosystem.

Kafka for Processing the Internet of Things

Apache Kafka has quickly become the standard for high-scale, fault-tolerant, publish-subscribe messaging
system for Hadoop. It is often used with Storm and Spark so as to stream events in to Hadoop in real time
and its application within the “internet of things” uses cases is tremendous.

Apache Flume

Flume is a distributed, reliable, and available service for efficiently collecting, aggregating, and moving large
amounts of streaming data into the Hadoop Distributed File System (HDFS). It has a simple and flexible
architecture based on streaming data flows; and is robust and fault tolerant with tunable reliability
mechanisms for failover and recovery.

Apache Sqoop

Sqoop is a tool designed for efficiently transferring bulk data between Apache Hadoop and structured
datastores such as relational databases. Sqoop imports data from external structured datastores into HDFS
or related systems like Hive and HBase. Sqoop can also be used to extract data from Hadoop and export it
to external structured datastores such as relational databases and enterprise data warehouses. Sqoop works
with relational databases such as: Teradata, Netezza, Oracle, MySQL, Postgres, and HSQLDB.

Apache Knox

Knox provides perimeter security so that the enterprise can confidently extend Hadoop access to more of
those new users while also maintaining compliance with enterprise security policies. Knox also simplifies
Hadoop security for users who access the cluster data and execute jobs. It integrates with prevalent identity
management and SSO systems and allows identities from those enterprise systems to be used for seamless,
secure access to Hadoop clusters.

The Hortonworks Data Platform is the foundation for the next-generation enterprise data architecture - one
that addresses both the volume and complexity of today’s data.

Apache Spark 1.4.1

Apache Spark is a fast, in-memory data processing engine with elegant and expressive development APIs
in Scala, Java, and Python that allow data workers to efficiently execute machine learning algorithms that
require fast iterative access to datasets. Spark on Apache Hadoop YARN enables deep integration with
Hadoop and other YARN enabled workloads in the enterprise.

With YARN, Hadoop can now support many types of data and application workloads; Spark on YARN
becomes yet another workload running against the same set of hardware resources.

HDP’s YARN-based architecture enables multiple applications to share a common cluster and dataset while
ensuring consistent levels of service and response. Now Spark is one of the many data access engines that
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works with YARN and that is supported in an HDP enterprise data lake. Spark on YARN provides a very
powerful way to derive value from any data, any application, anywhere.

Spark MLIib
Streamingll (machine

[=1gllgle)

Apache Spark

L Note: For more information visit http://spark.apache.org/

SAP HANA Vora

SAP HANA Vora™ is an in-memory query engine that plugs into the Apache Spark execution framework to
provide enriched interactive analytics on Hadoop. SAP HANA Vora extends the HANA-like analytics
experience to ALL data. SAP HANA Vora plugs into the Apache SPARK framework which is part of Apache
Hadoop, and allows us to bring OLAP-like analytics and business semantics of the data in and around the
Hadoop ecosystem. This is important- to reach meaningful contextual information when new unstructured
data such as data from I0T sensors, machine telemetry or from social media, comes together with business
data such as financial records, business goals, maintenance records, and employment data. It is only
when these two different data sets meet, that business meaning is made. Meaningful business results
require that we embrace ALL data, in a contextual way, to drive analytics driven outcomes.

SAP HANA Vora provides the following features:
e In-memory query engine running on Apache Spark execution framework
e Compiled queries for accelerated processing across nodes
e Enhanced Spark SQL semantics with hierarchies for analytical processing

e Enhanced mashup application programming interface (API) for easier access to enterprise
application data for machine learning workloads

SAP HANA Vora can benefit customers in industries where highly interactive big data analytics in business

process context is paramount, such as financial services, telecommunications, healthcare and
manufacturing. Examples include:
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e Mitigate risk and fraud by detecting new anomalies in financial transactions and customer history
data.

e Optimize telecommunication bandwidth by analyzing traffic patterns to help avoid network
bottlenecks and improve network quality of service (QoS).

e Deliver preventive maintenance and improve product re-call process by analyzing bill-of-material,
services records and sensor data together.
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Solution Design

_________________________________________________________________________________________________________________________________|
Requirements

Physical Layout for the Solution

The physical layout for the solution is shown in Table 2 below. Each rack consists of two vertical PDUs. The
solution consists of 3 Cisco R42610 racks. The Nexus 9396 leaf switch and the Fabric Interconnect s are
mounted on rack2, the APIC appliances are distributed across rackl to rack3. Similarly, nexus 9508 spine
switch is mounted in rack2 for easier cabling between the spine and leaf switches. All the Switches and UCS
Servers are dual connected to vertical PDUs for redundancy; thereby, ensuring availability during power
source failure.

Table 2 Racks 1 through 3

Rack 1 Rack 2 Rack 3

1.  N9K-C9396PX FI-A N9K-C9396PX

3. FI- B

9.  APIC-L1 APIC-L1 APIC-L1

10.

11. UCS C240M4 UCS C240M4
12.

13.  UCS C240M4 UCS C240M4
14.

15. UCS C240M4 UCS C240M4
16.

17. UCS C240M4 N9k-C9508 UCS C240M4
18.

19. UCS C240M4 UCS C240M4

20.
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Rack 1 Rack 2 Rack 3

21. UCS Cc240M4 UCS C240M4
22.

23. UCS Cc240M4 UCS C240M4
24,

25. UCS C240M4 UCS C240M4
26.

27. UCS C240M4 UCS C240M4
28.

29. UCs Cc240M4 UCS C240M4
30. N9k-C9508

31. UCS Cc240M4 UCS C240M4
32.

33. UCS Cc240M4 UCS C240M4
34.

35. | UCS Cc240M4 UCS C240M4
36.

37. UCS Cc240M4 UCS C240M4
38.

39. UCS Cc240M4 UCS C240M4
40.

41. UCS C240M4 UCS C240M4
42.

Software Distributions and Versions

The required versions of software distributions are listed below.

Red Hat Enterprise Linux (RHEL)

The operating system supported is Red Hat Enterprise Linux 6.6. For more information visit
http://www.redhat.com

Hortonworks Data Platform (HDP 2.2)

The Hortonworks Data Platform supported is HDP 2.0. For more information visit http://www.hortonworks.com.
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Software Versions

The software versions tested and validated in this document are shown in Table 3 below.

Table 3 Software Versions

Layer Component Version or Release
Cisco ACI OS 11.1(3f)
Network
APIC OS 1.1 (3f)
Cisco UCS 6296UP UCS 2.2(5b)
Compute Cisco UCS VIC1227 Firmware 4.0(1d)
Cisco UCS VIC1227 Driver 2.1.1.66
Storage LSI SAS 3108 24.5.0-0020

Red Hat Enterprise Linux Server | 6.6 (x86_64)

Cisco UCS Manager 2.2(5b)
Software

HDP 2.2

Ambari 1.7

Spark 1.4.1 (preview)

SAP HANA Vora 1.1

# The latest drivers can be downloaded from the link:
https://software.cisco.com/download/release.html?mdfid=283862063&flowid=25886&softwareid=283853158&relea
se=1.5.7d&relind=AVAILABLE&rellifecycle=&reltype=latest

# The Latest Supported RAID controller Driver is already included with the RHEL 6.6 operating system.

# Cisco UCS C240/C220 M4 Rack Servers are supported from Cisco UCS firmware 2.2(3d) onward.
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System Architecture

The system architecture includes Cisco UCS C240 M4 servers, based on Cisco UCS Integrated Infrastructure
for Big Data.

The ACI fabric consists of three major components: The Application Policy Infrastructure Controller (APIC),
spine switches, and leaf switches. These three components handle both the application of network policy
and the delivery of packets.

The system architecture consists of a pair of FIs connecting to ACI having two N9508 switches acting as a
Spine and two Nexus 9396 as the leaf switches and three APIC-L1 as an APIC appliance.

The following explains the system architecture:

e The 32 server are rack mounted and are connected to a pair of FI representing a domain through
10GE link (dual 10GE link to a pair of Fl)

e This UCS domain is connected to a pair of Nexus 9396 which is the ACI Fabric leaf nodes. Here
10GEx16 links from each Fl are connected to Nexus 9396. This is done through a port-channel of 8
links connected to each of the Nexus 9396

e Nexus 9396 receives the 16x10GE from each pair of Fl as a vPC (Virtual Port-Channel), i.e., 8 ports
coming from each single Fl as an uplink to the leaf. There are 2 vPC for this UCS domain in each of
9396 connecting to the pair of Fls.

e Each leaf is connected to Spines via 12 x 40 Gig connectivity cables.
e The three APIC’s are connected to two leaves (Nexus 9396) via 10 gig SFP cable.

Figure 13 below shows the overall system architecture and physical layout of the solution.
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Figure 13 System Architecture
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Figure 14 below show the connectivity between the leaf switches and fabric interconnect, where port
channeling has been configured on Fabric Interconnect. This port channeling helps to aggregate the
bandwidth towards the uplink leaf switches.
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Figure 14 Fabric Interconnect Connectivity
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Figure 15 below shows the connectivity between the leaf switches and fabric interconnect, where vPC has
been configured on leaf switches through the APIC. These vPC ports are the same ports that were
configured as port-channels in the fabric interconnect.

Figure 15 vPC Connectivity
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Figure 16 below shows the connectivity between the one C240 M4 servers and two Fabric.
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Figure 16 Cisco UCS C240 M4 Server Connectivity
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Scaling the Architecture
The UCS Servers are directly connected to the Fabric Interconnect (FI) which connects to the Nexus 9K

switches. This mode allows using the UCS Manager capabilities in FI for provisioning the servers.

Scaling the Architecture Further with Additional Spine Switches

The physical network of the Cisco Application Centric Infrastructure is built around leaf-spine architecture. It
is possible to scale this infrastructure, immensely, by adding additional spine switches. The ACI
infrastructure supports up to 12 spine switches.

Figure 17 Cisco ACI Fabric with Multiple Spine Switches

With a 12-spine design, each leaf switch can be connected to up to 12 spine switches. Allowing for tens of
thousands of servers to be part of this infrastructure - being interconnected by a non-blocking fabric.
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SAP HANA and SAP HANA VORA scalability

The Base configuration 4 HANA Appliances (B460 M4/C460 M4 servers) + 32 C240 M4 (Cisco UCS
Integrated Infrastructure for Big Data).

Recommended building block is made up of a set of 16 C240 M4 servers for every two HANA servers.

# The VORA tier can scale-out independent of the HANA tier if necessary.

SAP HANA Tier (B460/C460) SAP HANA Vora Tier (C240 M4)
4 servers 32 servers

8 servers 64 servers

16 servers 128 servers

Network Configuration

The network configuration includes configuring the APIC, leaf, spine switches and Fabric Interconnect and
deploying various application profiles and policies. In order to achieve this we first need to register the
connected Nexus 9K switches to the APIC so that these switches become the part of the ACI fabric. Once
the switch is registered the communication between the spine and leaf are completed.

The admin is the only account enabled by default after the APIC is configured and it is always a good
practice to create other user accounts with different privilege levels to make the APIC and the network
secure. For this purpose we create a local or remote user depending on requirement.

Adding a management access is required in the ACI to let ACI know about any physical or virtual domain that
is connected to it. By adding management access, APIC will control the physical interface and assign the
policies to this interface. This is achieved by configuring Attachable Access Entity Profile (AEP). AEP requires
having the domain and VLAN pool that the ACI fabric will be using to communicate with various devices
attached to it.

# For more detail on AEP please refer “Adding Management Access” section.
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AEP: Represents a group of external entities with
similar infrastructure policy requirements
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the infrastructure.

In this CVD, two pair of Fls representing two domains are connected to the pair of leaf switch. The uplink in
the Fls is connected to the leaf via the port channeling (created in FI) and vPC is created at the leaf switches.
The vPC allows single device to use a PortChannel across two upstream devices, eliminating Spanning Tree
Protocol blocked ports which in turns provides a loop-free topology. With the use of vPC provides high
availability and link-level resiliency.

Depending on the number of VLANSs created in the FI, to trunk these vlans across the ACI fabric an
Attachable Entity Profile (AEP) is required. An AEP provisions the VLAN pool (and associated VLANS) on the
leaf, these VLAN pools are defined under the domain created within the AEP. A domain could be various
external entities such as bare metal servers, hypervisors, VM management, Layer 2 or Layer 3 domains. The
VLANS are not actually enabled on the port. No traffic flows unless an EPG is deployed on the port. An EPG
acts as a separate entity which is analogous to VLAN. A tenant needs to be created before an EPG is
defined.

A tenant contains policies that enable qualified users domain-based access control. Application profile,
security policies and network are the elements of Tenants. An EPG for each VLAN is created under the
application profile. Since EPG represent VLANS, a switch virtual interface (SVI) is needed to provide the
Layer 3 processing for packets from all switch ports associated with the VLAN. A bridge domain needs to be
created which acts as switch virtual interface (SVI) for this purpose. Now, for the inter-Vlan communication,
contracts need to be created to achieve communication among each EPG. Contracts are policies that enable
inter-End Point Group (inter-EPG) communication. These policies are the rules that specify communication
between application tiers.

# For more details on Tenant please refer to the “Adding Tenant” section.

The relationship between the AEP, Tenants and its elements is shown in Figure 18 below.
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Figure 18 AEP, Tenants, and Elements

AEP: Represents a group of external entities with similar
infrastructure policy requirements

v
Domain: VM
_, Management, Physical Or v
External Associated To VLAN: Define VLANs for
Interfaces. the infrastructure.
‘ TENANTS ‘
‘ APPLICATION ‘ NETWORKING ‘ ‘ SECURITY POLICIES ‘
PROFILE - -
APPLICATION | BRIDGE | PRIVATE ‘ CONTRACTS
> EPG DOMAIN NETWORK

T

IP Address Assignment

The IP address of UCS and ACI management are configured as out of band management access through the
management switch.

APIC-1 10.0.141.8/24 (Primary)
APIC-2 10.0.141.9/24
APIC-3 10.0.141.10/24

Pod -1

UCSM 10.0.141.20/24

FI-A 10.0.141.21/24

FI-B 10.0.141.22/24

KVM 10.0.141.11/24 - 10.0.141.90/24

Table 8 VLan ID and IP Address

Vlan ID Tenant Production

10 (Mgmt) | 172.16.10.0/24

11 (Datal) 172.16.11.0/24
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Vlan ID Tenant Production

12 (Data2) | 172.16.12.0/24

Configuration Parameters for the Tenants

Tenant: Production
Private Network: Production
Bridge Domain: Prod_Mgmt <«-----

Prod_Datal<---, i

Prod_Data2 «--+--+-;
App. Profile: Production i i i
App. EPG: Prod_Mgmt «--+--- |

Prod_Datal <«---

Prod_Data2 <------- ’

Configuration of APIC

This section describes loading and configuring the APIC.

Once the APIC appliance is booted for the first time, the APIC console presents a series of initial setup
options. For many options, you can press Enter to choose the default setting that is displayed in brackets. At
any point in the setup dialog, you can restart the dialog from the beginning by pressing Ctrl-C.

The initial configuration of the APIC is shown below.

1. Enter the fabric name [ACI Fabricl]:

2. Enter the number of controllers in the fabric (1-9) [3]:3

3. Enter the controller ID (1-3) [1]:1

4. Enter the controller name [apicl]:APIC_1

5. Enter address pool for TEP addresses [10.0.0.0/16]: 155.155.0.0/16
6. Enter the VLAN ID for infra network (1-4094) [4]: 2000

7. Out-of-band management configuration

8. Enter the IP address for out-of-band management: 10.0.141.8/24

9. Enter the IP address of the default gateway [None]: 10.0.141.1

10. Administrator user configuration.
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11. Enable strong passwords? [Y]
12. Enter the password for admin

A screenshot of the configuration is shown below.

Cluster Configuration
name: BIG DATA
Number of controllers:
Controller name: APIC 1
Controller ID: 1
TEP address pool:
Infra VLAN ID: .
Multicast address pool: 225.0.0.0/15

Out-of-band management configuration
Management IP address: 10.0.141.8,

. 141.3
Interface speed/duplex mode: auto

admin user configuration
Strong Password: Y
User name: admin
Password: ***¥*xaxxsxxs
The above configuration will be applied
Would you like to edit the configuration? (y/n) [n]:
ication Policy Infrastructure Controller

ion 1.1(3f)

APIC login: admin
Password:

13. Repeat steps 1 through 12 for the additional 2 APICs with unique IP addresses for each of them.

Once the configuration is completed, the APIC will Boot its APIC 10S Image and will ask for the login
information. The default username is “admin” and the password is the one that was set during the initial
configuration.

Application Policy Infrastructure Controller
Version 1.1(3f)

APIC login: admin
Password:

Switch Discovery with the APIC

The APIC is a central point of automated provisioning and management for all the switches that are part of
the ACI fabric. A single data center might include multiple ACI fabrics, each with their own APIC cluster and
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Cisco Nexus 9000 Series switches that are part of the fabric. To ensure that a switch is managed only by a
single APIC cluster, each switch must be registered with that specific APIC cluster that manages the fabric.
The APIC discovers new switches that are directly connected to any switch it currently manages. Each APIC
instance in the cluster first discovers only the leaf switch to which it is directly connected. After the leaf
switch is registered with the APIC, the APIC discovers all spine switches that are directly connected to the
leaf switch. As each spine switch is registered, that APIC discovers all the leaf switches that are connected
to that spine switch. This cascaded discovery allows the APIC to discover the entire fabric topology in a few
simple steps.

Switch Registration with the APIC Cluster

Once the switch is discovered by the APIC cluster it needs to be registered in the APIC to make it as a part
of the fabric.

Prerequisite: All switches must be physically connected and booted with the correct ACI Image.

Using a web browser connect to the out-of-band management ip address [10.0.141.8] configured in the
initial configuration.

1. On the menu bar, choose FABRIC > INVENTORY. In the Navigation pane, choose the appropriate
pod.

2. In the Navigation pane, expand the pod, and click Fabric Membership.

In the Work pane, in the Fabric Membership table, a single leaf switch is displayed with an ID of O. It is the
leaf switch that is connected to APIC.

TENANTS VM NETWORKING L4-L7 SERVICES

INVENTORY | FABRICPOLICIES | ACCESSPOLICIES

(O] ¥]

SERIAL NUMBER NODEID NODENAME RACK NAME MODEL ROLE P DECOMISSIONED SUPPORTED MODEL

I Unreachable hodes
I Disabled Interfaces and Decommissioned Switches

SALIBL9S0RY. (i) NOK-CIBIEPK leaf 0.0.0.0 False True

To configure the ID, double-click the leaf switch row, and perform the following actions:

3. Inthe ID field, add the appropriate ID (leafl is ID 101, leaf2 is ID 102 and leaf3 is ID103).

The ID must be a number that is greater than 100 because the first 100 IDs are for APIC appliance nodes.

4. In the Switch Name field, add the name of the switch, and click Update.

After an ID is assigned, it cannot be updated. The switch name can be updated by double-clicking the name
and updating the Switch Name field.

ﬁ The Success dialog box is displayed. An IP address gets assigned to the switch, and in the Navigation pane,
the switch is displayed under the pod.
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TENANTS FABRIC VM NETWORKING L4-LT SERVICES walcome, admmin w
INVENTORY | FABRIC POLICIES | ACCESSPOLICIES
Fabric Membership i
IQII;I ACTIONS ~
SERIAL NUMBER NODEID NODE NAME RACK NAME MODEL ROLE P DECOMISSIONED SUPPORTED MODEL
SAL1819S0RY 101 LEAF_1 BIG_DATA MNIK-CI396P % leaf 10.0.47.255/32 False True

5. Monitor the Work pane until one or more spine switches appear.
6. To configure the ID, double-click the spine switch row and perform the following actions:

a. Inthe ID field, add the appropriate ID (spinel is ID 201 and spine 2 is ID 202).
The ID must be a number that is greater than 100.
7. In the Switch Name field, add the name of the switch, and click Update.
The Success dialog box is displayed. An IP address gets assigned to the switch, and in the Navigation

pane, the switch is displayed under the pod. Wait until all remaining switches appear in the Node
Configurations table.

8. For each switch listed in the Fabric Membership table, perform the following steps:

b. Double-click the switch, enter an ID and a Name, and click Update.

c. Repeat for the next switch in the list.

Validating the Switches

1. On the menu bar, choose FABRIC > INVENTORY, and in the Navigation pane, under Pod 1, expand
Fabric Membership.

2. The switches in the fabric are displayed with their node IDs. In the Work pane, all the registered
switches are displayed with the IP addresses that are assigned to them.

Fabric Membership ﬁ i
CE]
SERIAL NUMEBER MODE ID NODE NAME RACK NAME MODEL DECOMISSIONED SUPPORTED MOCEL
FGE1S2004MW0 201 SPIME_1 BIG_DATA MoK -C2508 spine 10.0.165.94/32 False True
FGE152004ML 202 SPINE_2 BIG_DATA MIK-C3505 spine 10.0.168.65/32 False True
SALLS16GWRA 103 LEAF 3 BIG_DATA NIK-C93128T% leaf 10.0.1658.64/32 False True
SAL1S1950MS 102 LEAF 2 BIG_DATA MNOK-CI396PE leaf 10.0.168.93/32 False True
SALLS19S0RY 101 LEAF_1 BIG_DATA MNOK -CI396PE leaf 10.0.188.95/32 False True

Validating the Fabric Topology
1. On the menu bar, choose FABRIC > INVENTORY.
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2. In the Navigation pane, choose the pod that you want to view.
3. In the Work pane, click the TOPOLOGY tab.
The displayed diagram shows all attached switches, APIC instances, and links.

4. (Optional) To view the port-level connectivity of a leaf switch or spine switch, double-click its icon
in the topology diagram.

5. To return to the topology diagram, in the upper left corner of the Work pane click the Previous View
icon.

6. (Optional) To refresh the topology diagram, in the upper left corner of the Work pane, click the Re-
fresh icon.

[l M€ -]

SPINE_1 SFINE_2

Creating User Accounts

The admin is the only user when the system starts. The APIC supports a granular, role-based access control
system where user accounts can be created with various roles including non-admin users with fewer
privileges.

1. On the menu bar, choose ADMIN > AAA
2. In the Navigation pane, click AAA Authentication.
3. Inthe Work pane, the AAA Authentication dialog box is displayed.

4. Verify that in the default Authentication field, the Realm field displays as Local.
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AAA Authentication

PROPERTIES

Remote user login policy: | Mo Login ki

DEFAULT AUTHENTICATION
Realm: | Lacal b

CONSOLE AUTHENTICATION
Realmn: |Local v

In the Navigation pane, right-click Create Local User.

1. Inthe Navigation pane, expand Security Management > Local Users.

The admin user is present by default.
The Create Local User dialog box opens.

2. Under the Security dialog box, choose the desired security domain for the user, and click next.

CREATE LOCAL USER i/%

STEP 1 > SECURITY 1. SECURITY 2. ROLES 3. USER IDENTITY

Enter the Security Information for this User

Select Marne Description
= Big_Data
"= al
= mgmt:
Mame Certificate

S5H Keys: 20

Marme Key
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The Roles dialog box opens.

3. In the Roles dialog box, click the radio buttons to choose the roles for your user, and click next. You
can provide read-only or read/write privileges.

In the User Identity dialog box, perform the following actions:
4. Inthe Login ID field, add an ID.
In the Password field, type the password.

a.
b. In the Confirm Password field, confirm the password.

Click Finish.

o

d. Type other parameters if desired.

STEP 3 > USER IDENTITY 3. USER IDENTITY

Specify the User [dentity
Login ID: | guest
Passwrd: |seeseers

Confirmn Password: | sesesess

First Marme:
Last Marme:
Phiare:
Ernail:
Description:
Account Status: ) Inactive @ Active
Account Expires: () Yes @ Mo

5. In the Navigation pane, click the name of the user that you created. In the Work pane, expand the +
sign next to the user in the Security Domains area.

The access privileges for the user are displayed.

Adding Management Access

Attach Entity Profiles (AEP)

The ACI fabric provides multiple attachment points that connect through leaf ports to various external entities
such as bare metal servers, hypervisors, Layer 2 switches (for example, the Cisco UCS Fabric Interconnect),
and Layer 3 routers (for example Cisco Nexus 7000 Series switches). These attachment points can be
physical ports, port channels, or a virtual port channel (vPC) on the leaf switches.

An attachable entity profile (AEP) represents a group of external entities with similar infrastructure policy
requirements. The infrastructure policies consist of physical interface policies, for example, Cisco Discovery
Protocol (CDP), Link Layer Discovery Protocol (LLDP), maximum transmission unit (MTU), and Link
Aggregation Control Protocol (LACP).
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An AEP is required to deploy any VLAN pools on the leaf switches. It is possible to reuse the encapsulation
pools (for example, VLAN) across different leaf switches. An AEP implicitly provides the scope of the VLAN
pool (associated to the VMM domain) to the physical infrastructure.

# An AEP provisions the VLAN pool (and associated VLANS) on the leaf. The VLANSs are not actually enabled
on the port. No traffic flows unless an EPG is deployed on the port. Without VLAN pool deployment using an AEP,
a VLAN is not enabled on the leaf port even if an EPG is provisioned.

# A particular VLAN is provisioned or enabled on the leaf port based on EPG events either statically binding on a
leaf port or based on VM events from external controllers such as VMware vCenter.

# A leaf switch does not support overlapping VLAN pools. Different overlapping VLAN pools must not be associ-
ated with the same AEP.

Configuring the VPC Ports for the Fabric Interconnect

In order to configure vPC we need to create a CDP Policy, an LLDP Policy and a LACP Policy that can be
applied to the vPC ports.

e The APIC does not manage fabric interconnects and the rack servers, so these services must be
configured from UCSM.

e Create VLAN pools that are associated on the fabric interconnect uplink to the leaf switch on the
fabric interconnect.

e Cisco UCS C-series server when used along with ACI, Link Layer Discovery Protocol (LLDP) is not
supported and must be disabled.

e Cisco Discovery Protocol (CDP) is disabled by default in the Cisco UCS Manager Fabric
interconnects. In the Cisco UCS Manager, you must enable CDP by creating a policy under Network
Control Policies > CDP.

e The above steps are explained in further detail below.

Creating CDP Policy group
1. On the menu bar, choose FABRIC > ACCESS POLICIES.

2. In the Navigation pane, expand the Interface Policies and expand the Policies again.

3. Right Click on CDP Interface and select “Create CDP Interface Policy.”
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Policies ]
Il Quick Start

BN B 5vitch Policies
BNl Module Policies
B B Interface Policies
=- Policies
- Link Level
—[ " Tevadi
Elr Create CDP Interface Policy

@default

FS @ 1 0P Interface

4. In the Create CDP Interface Policy dialogue box, enter Hadoop_CDP as the policy name, set Admin

State to Enabled and click Submit.

Create CDP Interface Policy

Specify the COP Interface Policy ldentity

Mame:; |Hadoop_CDP

Description: |optionsl

&dmin State: () Disabled
@ Enabled

SUBMIT CAMCEL

Creating LLDP Policy group
5. On the menu bar, choose FABRIC > ACCESS POLICIES.

6. In the Navigation pane, expand the Interface Policies and expand the Policies again.

7. Right Click on LLDP Interface and select “Create LLDP Interface Policy.”
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Policies HE

B Quick Start
2 I Switch Policies
S Module Policies
Il Interface Policies
BB Folicies
o B Link Level
- COP Interface
- LLDP Interface
FY g Licr Create LLDP Interface Policy
- LACP Member
- Spanning Tree Interface

8. In the Create LLDP Interface Policy dialogue box, enter “Hadoop_LLDP” as the policy name, set
both the Receive and Transmit State “Disabled” and click submit.

9. This will create the LLDP policy group.

Create LLDP Interface Policy

Specify the LLDP Interface Policy Froperties

Marne: |Had|:n:|r:|_LLDP

Diescription: | optional

Receive State: Disabled
) Enabled

Transmit State: @ Disabled
) Enabled

SUBMIT CAMCEL

Creating LACP Policy
10. On the menu bar, choose FABRIC > ACCESS POLICIES.
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11. In the Navigation pane, expand the Interface Policies and expand the Policies again.

12. Right click on Port Channel Policies and select “Create Port Channel Policy.”

Policies E

I uick Start
B 5vitch Policies
Il Madule Palicies
B M Interface Policies
B i Folicies
B Link Level
I COF Inkerface
B LLCF Interface
B B Fort Chan icies
T2l defaul Create Port Channel Policy
= I Fort ChanrEl FMEmber Policies
I 5panning Tree Inkerface
I =torm Control
I P Inkerface
Bl L: Interface
B Fircvall
Il Folicy Groups
B Fricfiles
ERM Interface Overrides
I Global Policies
I Monitoring Policies
I Troubleshoot Policies

Blrocls
- Phevsical and External Damains

13. In the Create Port Channel Policy window, enter the name Hadoop_LACP. In the mode select the
Active radio button and click Submit.
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Create Port Channel Policy

Specify the Port Channel Policy

Marme: | Hadoop_LACP

Description; | optional

Mode: (D Static Channel - Mode On
LACP Active
) LACP Passive
() MAC Pinning
Contral: [V] Fast Select Hot Standby Ports
Graceful Convergence
Load Defer Member Ports
Suspend Individual Port
Mirirnunm Nurnber of Links: |1
Mot applicable for FEX PCMWPC
Maximum Nurmber of Links: ||;L6 l%{
Het applicable For FEX PCMWRC

Litd

SUBMIT CAMCEL

14. Make sure all the policies are created.

TEMANTS FABRIC Y NETWORKING
CISCO

IMVENTORY | FAERIC POLICIES | ACCESSPOLICIES

Quick Start

ici

B uick Skart

EX B 5witch Policies

X B rodule Policies

=- Interface Policies
= B Folicies

X B Link Level HELP

B O Interface

@ Hadoop_CDP

Access policies govern the operation of interfaces
protocals. Administrators who hawve fabric adminis

12 default switches, and interfaces to which they will apply a
B B LLOF Interface o o
E:H 4 DR Access policies canfigure external-facing interface
3000
E;d ; lp_ hwperisars, hosts, radters, ar fahric extenders (FB
eFault

rmuonitaring or diagnostics.
B M ot Channel Policies

E, Hadoop_LACP IJsing the Configure an interface, PC, and WPC wi

{E] default a5 COP or LLDP policies, before launching the wi
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Create a Physical Domain and vlan Pool
1. On the menu bar, choose FABRIC > ACCESS POLICIES.

2. In the Navigation pane, expand the Physical and External Domain and expand the Physical Domain
again.

3. Right Click on Physical Domain and select “Create Physical Domain.”

Il Quick Start
BN B switch Policies
BN B Module Policies
BN B Interface Policies
BN B Glicbal Folicies
B B Monitoring Policies
BN B Troubleshost Policies
B Fools
VLN
BN LN
EHM Multicast Address
=- Physical and External Domains
= Physical
@ phys Create Physical Domain
BN M Ext=rnal Bridged Domains
BN Ext=rnal Routed Domains

4. In the Create Physical Domain windows, in the Name field enter “Hadoop”
5. In the VLAN Pool drop down list choose Create VLAN Pool.

6. In the Create VLAN Pool windows, in the name field enter Hadoop.
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Create VLAN Pool o 4

Specify the Pool identity

Namea: | Hadoop

Description: |optional

Allacation Mode: (D) Dynamic Allocation
Static Allocation
Encap Blocks: +

WLAN Range | Allocation Mode

SUBMIT CANCEL

7. In the allocation mode choose Static Allocation.

8. Click “+” in the Encap Blocks area to create a Range of Vlans.

Create Ranges

Specify the Encap Block Range

Type: VLAN
Rang=: |1E| | - | 20
From To

Allocation Made: &) Dynamic Allocation

) Inherit allocMode from parent
Static Allocation

9. In the create Range window, enter vian id 10 to 20.

10. In the Allocation mode select Static Allocation and click OK
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11. Click Submit in the Create VLAN Pool window.

12. Click Submit in Create Physical Domain window.

Create Physical Domain om

Specify the domain name and the VLAN Pool

Name: |Hadoo|:| |
Associzted Attachable -
Entity Profile: Hadoop_AEP @
VLAN Pool: | Hadoop(static) = @
Select Name Description

SUBMIT CANCEL

13. This will create a vlan pool, AEP and a Physical Domain.

Creating vPC
1. On the menu bar, choose FABRIC > ACCESS POLICIES.

2. In the quick start windows, click Configure an interface, PC, and VPC to open the configuration wiz-
ard.

3. Click the Green “+” button to select the switches to configure the VPCs and perform the following
actions:

4. In the Switches drop-down list, check the check boxes for the switches that you want to connect to
the Fabric Interconnect. (LEAF_1 & LEAF_2).

5. In the Switch Profile Name field, enter a name for the profile FI_Connected_Leaves and click SAVE.
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Y ] ¢

Select Switches To Configurs Interfaces: @ Quick ©) Advancad

Switches: | 101-102 hd Switch Profile Name: | FI_Connacted_Leaves

c—a Click +' to configure switch
o ! interfaces

e | e e | ol |l
CACACACAC]

T

6. Click the + icon to configure the ports.

7. In the Interface Type area, verify the VPC radio button is selected.

8. In the Interfaces field, enter the ports where FI’s are connected (1/1-8)

9. In the Interface Selector Name field, enter the name of the port profile (VPC_1).

10. In the Interface Policy Group field, choose a) Hadoop LACP as a Port Channel Policy b) Ha-
doop_CDP as a CDP Policy and c) Hadoop_LLDP as a LLDP Policy.

11. In the attached Device Type drop down list choose Bare Metal.

12. In the Domain select the Choose One radio button and in the Physical Domain drop-down list
choose Hadoop and click SAVE.
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Select Switches To Configure Interfaces: @ Quick D Advanced
Switches: Switch Profile Name:
Interface Type: © Individual © PC @ VPC
Interfaces: |1/1-8 Interface Selector Name: |VPC_1
Select interfaces by typing, e.g. 1/17-18.

Interface Policy Group: @ Cragte One @) Choose One

Link Level Policy: | select or type to pre-provision v CDP Policy: | Hadoop_CDP v

MCP Palicy: | == Or type to pre-provision v LLDP Policy: | Hadoop_LLDP v @

STP Interface Policy: |select or type to pre-provision v Monitoring Policy: | select or type to pre-provision v

Storm Control Policy: | select or type to pre-provision ¥ L2 Interface Policy: | select or type to pre-provision hd
Part Channel Policy: | Hadoop_LACP v @
Attached Device Type: | Bare Metal v

Domain: ) Create Ons @ Choose One Physical Domain:  Hadoop v i@

s |

13. Repeat the steps to create VPC ports for all the Fabric Interconnects connected to the ACI fabric.
Once all the FI vPC ports are configured, the configured switch interface window should look like
the figure below.

Configuring vPC Leaf Pairing
1. Inthe Configure Interface, PC, and VPC dialog box, click on the “+” on VPC DOMAIN ID.

VPC SWITCH PAIRS
+

VPC DOMAIN ID — SWITCH 1 SWITCH 2

2. Inthe VPC Domain ID field, enter “110.”
3. Inthe “Switch A” drop down box, select node “101.”

4. In the “Switch B” drop down box, select node “102” and click Save and Submit.
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vo switches to be paired for VPC.

nly switthes with interfaces in the same VPC palicy group can be paired together.

VPC Domain 1D | 11| &
Switch 1: | 101 4
Switch 2: | 102 hd

Interfaces in VPC: Can not find the interfaces to form a VPC.

s [ ona

# The vPC created here will not come up until the port-channel in Fabric Interconnect is created.

Configuring the Switch Interface for UCSDE
1. On the menu bar, choose FABRIC > ACCESS POLICIES.

2. In the quick start windows, click Configure an interface, PC, and VPC to open the configuration wiz-
ard.

3. In the CONFIGURED SWITCH INTERFACE window click 101,102. In the right side click the Green “+”
button to configure the interface.

4. Follow the figure below for the configuration parameters.

Select Switches To Configure Interfaces: @ Quick ) Advanced
Switches: Switch Profile Name:
Interface Type: @ Individuzl © PC @ vpPC
Interfaces: | 1/45 Interface Selector Name: | ESXi_Connectad
Selact interfaces by typing, =.9. 1/17-18.
Interface Policy Group: @ Create One (0 Choose Ona
Link Lavel Policy: v COP Policy: |Hadoop_CDP v |
MCP Policy: v LLDP Policy: |Hadoop_LLDP v i3
STP Interface Policy: » Manitoring Policy: »
Storm Control Policy: v L2 Interface Policy: v
Attached Device Type:  Bare Matal w7
Domain: (© Creats One @ Choose One Physical Domain: | |~ @
Hadoop
pre —

5. In the physical domain choose Hadoop.
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6. Click save and click Submit.

Creating Tenants, Private Network, and Bridge Domains

Tenants Overview

¢ A tenant contains policies that enable qualified users domain-based access control. Qualified users
can access privileges such as tenant administration and networking administration.

e A user requires read/write privileges for accessing and configuring policies in a domain. A tenant
user can have specific privileges into one or more domains.

¢ In a multi-tenancy environment, a tenant provides group user access privileges so that resources are
isolated from one another (such as for endpoint groups and networking). These privileges also
enable different users to manage different tenants.

Creating a Tenant, Private Network, and Bridge Domain Using the GUI

Create and specify a network and a bridge domain for the tenant. The defined bridge domain element
subnets reference a corresponding Layer 3 context.

1. On the menu bar, choose TENANTS, and perform the following actions:
a. Click Add Tenant.

b. The Create Tenant dialog box opens.

c. Inthe Name field, add the tenant name (Production), and click next and click Finish.

Create Tenant o X

STEP 1> TENANT 1. TENANT 2. NETWORK

Tenant Identity

Specify tenant detads

Name: 'Produttion

Description:
Tags: w
= sep i
Monitoring Policy: >

Security Domains: [EgE

Select Name Description

2. Go to TENANTS - Production

3. Expand Tenant Production = Networking, right click on the Private Network and click on Create Pri-
vate Network.

63



Deployment Hardware and Software

4. In the Private Network window, in the name field enter Production and click Next.

STEP 1> NETWORK 1. NETWORK 2. BRIDGE DOMAIN

Specify Tenant Network

Name: Production|

Policy Enforcement: @ Enforced

© Unenforced
Description:
BGP Timers: y ! "
OSPF Timers: v v
End Point Retention Policy: v v
This policy only apphes to remote L tries
Monitoring Policy: v v
DNS Labels:
enter names separated by comma

Create A Bridge Domain: V]

5. In the Specify Bridge Domain for the Network window, in the name field enter Prod_Mgmt.
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STEP 2 > BRIDGE DOMAIN 1. NETWORK 2. BRIDGE DOMAIN

Specify Bridge Domain for the Network

Name: | Prod_Mmgmt]

Description: |optiona
Forwarding: | Optimiza b
IGMP Snoop Policy: |select or type to pre-provision g

Config BD MAC Address: [

Gateway Address Scope Preferred Subnet Control

MName Scope DHCP Option Policy

ND policy: | select or type to pre-provision ~

< PREVIOUS FANISH CANCEL

6. Click + in the Subnets and enter 172.16.10.1/24 in the Gateway IP field.

7. In the Scope field, Check the Public Subnet check box and click ok. Only the Mgmt subnet is con-
figured as public, which ACI will advertise to the outside layer 3 network. More details in the section
“Configuring outside layer3 network.”
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Create Subnet o X

Specify the Subnet Identity

Gateway IP: |172.16.10.1/24
address/mask
Preferrad: [C]
Scope: [ Private Subnet

Public Subnet
[T] Shared Subnet

Description: |optiona

Subnet Contral: ND R& Prefix
[T] Querier 1P

Route Profile: | select value =

MD Prefix policy: |select or type to pre-provision w

8. Go to TENANTS- Production and right click on Bridge Domain to create 2 more Bridge Domains
named Prod_Datal & Prod_Data2.

9. In the name field enter Prod_Datal.

10. Click + in the Subnets pane and enter 172.16.11.1/24 in the Gateway IP field. Click OK and click
Finish.
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STEP 1 > BRIDGE DOMAIN 1. BRIDGE DOMAIN

Specify Bridge Domain for the Network

Name: | Prod_Datal

Description: |optional

Link-local TPv6 Address:
Network: |select or type to pre-provision >
Forwarding: w
IGMP Snoop Policy: |select or type to pre-provision >
Monitoring Policy: |select or type to pre-provision >
ND policy: |select or type to pre-provision v

Config BD MAC Address:

Gateway Address Scope Freferred Subnet Control

Name Scope DHCP Option Policy

Configure L3 Out Palicies:

11. Repeat step 9 to create another Bridge Domain.
12. In the name field enter Prod_Data2.

13. Click + in the Subnets and enter 172.16.12.1/24 in the Gateway IP field, click OK and click Finish.
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Specify Bridge Domain for the Netwaork

MName: | Prod_Data2

Jescription: | optiona

Link-ocal IPve Address:

Network: | select or type to pre-provision v
Forwarding: v
IGMP Snoop Policy: |select or type to pre-provision ¥
Monitoring Policy: | select or type to pre-provision ¥
ND policy: | select or type to pre-provision w
Config BD MAC Address: [[]
Subnets: + E
Gateway Address Scope Preferred Subnet Control
172.16.12.1/24 Private Subnet False MD RA Prefix
DHCP Labels: +
MName Scope DHCP Option Policy

Configure L3 Out Policies: [[]

14. Associate all the created Bridge Domains with the private network “Production” created earlier.
15. Select the individual Bridge Domain and in the private network drop down list select Production.
16. In the L2 Unknown Unicast select the Flood radio button and click SUBMIT.

17. Repeat steps 14 to 16 for all the Bridge Domains.



Deployment Hardware and Software

I Quick Start
Il A& Tenant Production
ER M #pplication Profiles
=- Metworking
=- Bridge Domains
EH &= Prod_Datat
ER == pProd_Data2
Bl prod_Mgmt
R Frivate Networks
ﬁ Production
- External Bridged Networks
S External Routed Networks
I Router Configuration
BRI Frotocol Policies
I L4-L7 Service Parameters
3 s=curity Policies
B3 Troubleshoot Policies
38 Monitoring Policies
BB 1417 Services

Bridge Domain - Prod_Datal

[Oll¥]

PROPERTIES
MName: Prod_Datal
Description: | optiona

Legacy Mods: No
Unknown Unicast Traffic Class ID: 32770
Segment: 14876648
Multicast Address: 225.1.37.0
Link-local IPv6 Address: |
A Private Network: | Production/ Production ¥ @ A
Resolved Private Network: Production
Custom MAC Address: | 00:22:BD:F8:19:FF
L2 Unknown Unicast: Flood ——
(2 Hardware Proxy
L3 Unknown Multicast Flooding: Flood
(@) Optimized Flood
Multi Destination Flooding: Flood in BD
© Drop
@) Flood in Encapsulation
Unicast Routing:

EP Move Detection Mode: [7] GARP based detection

18. Confirm that the private network is created and is associated with all the bridge domain.

19. Go to Tenants = Production. Expand the Tenant Production - Networking.

Production

yr 1 r
BO-Prod_Dataz2

y
BD-Prod_Datal

BO-Prod_Mgmt
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Creating an Application Profile Using the GUI

20. On the menu bar, choose TENANTS - Production. In the Navigation pane, expand the tenant, right-

click Application Profiles, and click Create Application Profile.

21. In the Create Application Profile dialog box, in the Name field, add the application profile name

(Prod_AP) and click SUBMIT.

Create Application Profile

Specify Tenant Application Profile

Name: | Prod_ap

Description: | optiona
Tags: b
enter tzgs separated by comma
Menitoring Policy: | select or type to pre-provision B2
EPGs Contracts

Name Description

Great £PGs on e etabe o a6 contacts

Creating EPGs Using the GUI

1. Expand Tenant Production -> Application Profiles -> Prod_AP, right click on the Application EPGs
and select Create Application EPG. In the Create Application EPG dialog box, perform the following

actions:

a. Inthe Name field, add the EPG name (Prod_mgmt).
2. In the Bridge Domain field, choose the bridge domain from the drop-down list (Prod_Mgmt).
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Create Application EPG om

STEP 1 = IDENTITY 1. IDENTITY

Specify the EPG Identity

Name: | Prod_Mgmt

Description: |optional

Tags: w
enter tags separated by comma
Qo5 class: | Unspecified hd

Custom QoS: |sslect or type to pre-provisior |

Bridge Domain: |Production/Prod_Mamd || (5

Monitoring Policy: |select or type to pre-provisior |
Associate to VM Domain Profiles:
Statically Link with Leaves/Paths:

B  Anist l cance

3. Repeat step 1 to create two more EPGs named Prod_Datal and Prod_Data2. Once all the EPG’s are
created it should show similar to the figure below.

Prod_Data1 Prod_Data2 Prod_Mgmt
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Configuring EPGs

1. Expand Tenant Production - Application Profiles - Prod_AP - Application EPGs > EPG
Prod_Mgmt ->Domains (VMs and Bare-Metals).

Tenant Production El

Il Quick start
B & Tenant Production
B M ~pplication Profiles
& rrod_ap
B M ~pplication EPGs
ER(® ErG PE
BR (%) EPG Prod_Datal
BN (%) EPG Prod_Data2
B (%) EPG Prod_Mgmt
Il Contracts
Il Static Bindings (Paths)
Il Gtatic Bindings (Leaves)
i Static EndPoint
Il Subnets
Il Comains (WMs and Bare-Metals)
@ M Attributes
Il Management IP Address Pools
Il L3-L7 Service Parameters
Il L3-17 Service Parameters

2. Click Actions and click “Add Physical Domain Association.”

Add Physical Domain Association
Add 12 External Domain fssociation
Add L3 External Domain Assocciation
Add VMM Domain Asscciation

XBORORORO

3. In the Add Physical Domain Association dialogue box, in the physical Domain profile droop down list
choose Hadoop, select the Deployment Immediacy and Resolution Immediacy as Immediate and
click submit.
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Add Physical Domain Association om

Choose the Physical domain to associate

Physical Domain Profile: |Hadoop v i3
Deploy Immeadizcy: @ Immeadiate
© On Demand
Resolution Immedizcy: @ Immediate
© On Demand

(@) Pre-pravision

SUBMIT CAMNCEL

4. Repeat steps 1 through 3 for all the EPG’s.

Creating the Static Bindings for the Leaves and Paths
The static bindings for the leaves are required to associate the physical interfaces with the EPGs.
No traffic flows unless an EPG is deployed on the port. Without VLAN pool deployment using an AEP, a VLAN

is not enabled on the leaf port even if an EPG is provisioned. A particular VLAN is provisioned or enabled on
the leaf port based on EPG events by statically binding on a leaf port.

1. On the menu bar, choose TENANTS ->Production. In the Navigation pane, expand the tenant > Ap-
plication Profiles >Prod_AP > Application EPGs > EPG Prod_Mgmt and select Static Bindings
(Paths).

73



Deployment Hardware and Software

Tenant Production B
@ Quick Start
B &t Tenant Production
= I 2 pplication Profiles
B & rrod_ap

B M ~pplication EPGs
ER (% EPG Prod_Data1
BN (%) EPG Prod_Data2
B (%) EPG Prod_Mgmt
Il Contracts
Il Static Bindings (Paths) <
Il Static Bindings (Leaves)
{8 Static EndPoint
Il Subnets
Il Comains (WMs and Bare-Metals)
@ VM Attributes
Il Management IP Address Pools
Il L3-L7 Service Parameters
Il L3-17 Service Parameters
Il M=twiorking
Il L4-17 Service Parameters
BN B security Policies
Il Troubleshoot Policies
B I Monitoring Policies
B L4-17 Services

2. Right click on Static Bindings (paths) and select Deploy Static EPG on PC, VPC, or Interface.
3. In the Path Type: select the Virtual Port Channel radio button.

4. From the Path: drop down list select the VPC_1_PolGrp. On Encap field use vlan-10, on Deployment
Immediacy select the Immediate radio button, and on Mode select Tagged and click Submit.
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Deploy Static EPG On PC, VPC, Or Interface om

Select PC, VPC, or Interface

Path Type: ) Part
(@) Direct Port Channel
i@ Virtual Port Channel

Path: |topology/pod-1/protpaths-101-102/pathep | ¥ | (3

Encap: | vlzn-10 |

For excample, vian-1

Deployment Immeadiacy: @ Immediate
) On Demand

Mode: @ Tagged

(@ Untagged
) 802.1P Tag

SUBMIT CAMCEL

5. Repeat steps 2, 3 & 4 for all the VPC.

6. Similarly, statically bind the ports in other EPGs created using the appropriate VLAN numbers (11 for
Prod_Datal and 12 for Prod_Data2).

7. Once the Static binding for all the EPG is configured properly, verify that the VPC ports created ear-
lier are trunking the appropriate VLANS. This can be verified by the following steps:

a. On the menu bar, choose FABRIC > Access Policies.

8. Expand Pod 1 > LEAF_1 (Node-101) > Interfaces > VPC Interfaces > 1 (This number might be dif-
ferent in different setups). Select any of the Interfaces to view the properties.

Configuring QOS policy for EPG

1. On the menu bar, choose TENANTS ->Production. In the Navigation pane, expand the tenant > Ap-
plication Profiles >Prod_AP > Application EPGs > EPG Prod_Datal.

2. In the QOS class drop down list select level3

3. Similarly select level2 for EPG Prod_Data2 and levell for Prod_Mgmt.
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Tanant Production MO} Application EPG - EPG Prod_Datal

I uick Start
e A Terant Production

B B ~pplication Profiles

— =
B B ~pplication ERGs
EB® Era Prod_patat PROPERTIES

ER (S ERG Prod_Dataz

Marme: Prod_Datal
BB EPG Prod_Mant

Description:
Il L4-L7 Service Parameters B
I Metworking
Bl L4-L7 Service Parameters Tags: =
- Security Policies enter tags separated by comma
e B Troubleshiook Policies
Label:
X B onitoring Policies
EN 417 Services QoS dlass: |Leveld hd
) Customn Qos: | Levell

Configuration Status; | Level2

Configuration Issues; Level3
Label Match Criteria; | Unspecified
Bridge Domain: | ProductionyProd_Datal v |

Resolved Bridge Domain: Production/ Prod_Datal
Monitoring Policy: v

Creating Contracts

Contracts are policies that enable inter-End Point Group (inter-EPG) communication. These policies are the
rules that specify communication between application tiers. If no contract is attached to the EPG, inter-EPG
communication is disabled by default. No contract is required for intra-EPG communication because intra-
EPG communication is always allowed.

1. On the menu bar, choose TENANTS and the tenant name on which you want to operate. In the Navi-
gation pane, expand the Tenant > Security Policies.

a. Right-click Contracts > Create Contract.
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Tenant Production B
Il Quick Start

B &* Tenant Production
- Application Profiles
- Metworking

Il 4.7 Senvice Parameters

B B s<curity Policies
Il Contracts

- Taboo Cor Create Contract

B2 1mported Export Contract

Bl Filters
BN B Troubleshoot Policies
EX M Monitoring Policies
R 1417 senices

2. In the Create Contract dialog box, in the Name field, enter the contract name Prod_Mgmt.

Create Contract o b 4

Specify Identity Of Contract

Name: | Prod_Mgmt

Scope: | Private Network w7
QoS Class: | Unspacifiad w7
Description: | optiona

Name Description

SUBMIT CANCEL

3. Click “+” on the subjects to create a subject for the contract.

4. In the Create Contract Subject window, in the Name filed enter Prod_Mgmt. Click “+” in the Filter
Chain, from the drop down list choose Default. Click update and click ok. Click submit on Create
Contract window.
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Create Contract Subject

re

Specify Identity Of Subject

Name: | Prod_Mgmt

Description: |optional
Apply Both Directions:
Reverse Filter Ports:

Filter Chain

Name

+ [X] FILTERS

common/default

= Tenant: common
© arp
=1 default

@ est

O icmp

common

common

COMmImon

L4-L7 SERVICE GRAPH
Service Graph: |select an option

PRIORITY
Qos:

OK

CANCEL

5. On the menu bar, choose TENANTS and the tenant name on which you want to operate. In the Navi-
gation pane, expand the tenant > Application Profiles >Prod_Mgmt > Application EPGs > EPG

Prod_Mgmt.

6. Right click on the contract and select Add Provided Contract.
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Tenant Production B
Il Cuick Start
B A& Tenant Production
B ~pplication Profiles
—F e

B M ~pplication EPGs
BN (S EPG Prod_Datal
BER (S EPG Prod_Data2
B () PG Prod_Mgmt

I Contr2
I static
@ static Add Provided Contract

Add Taboo Contract

i Static Add Consumed Contract

I Subne
r— Add Consumed Contract Interface

Il VM Attributes
Il Management IP Address Pocls
[l .4-L7 Senvice Parameters

Il 417 Service Parameters

7. In add provided contract dialogue box, from the contract drop-down list choose Produc-
tion/Prod_Mgmt and click submit.

Add Provided Contract om

Select a contract

Contract: | Production/Prod_Mgmt RS @
QoS! |Unspecified 4
Contract Label: |
Subject Label:

SUBMIT CAMNCEL
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—
Prod_Mgmt Prod_Datal Prod_Data?
¥
Prod_Mgmt

‘ﬁ The contract created above will be used to establish communication with the SAP HANA pod.

Fabric Configuration

This section provides details for configuring a fully redundant, highly available Cisco UCS 6296 fabric
configuration.

1. Initial setup of the Fabric Interconnect A and B.

2. Connect to UCS Manager using virtual IP address of using the web browser.
3. Launch UCS Manager.

4. Enable server and uplink ports.

5. Start discovery process.

6. Create pools and polices for service profile template.

7. Create Service Profile template and 64 Service profiles.

8. Associate Service Profiles to servers.

Enabling Uplink Ports
1. Select the Equipment tab on the top left of the window.
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2. Select Equipment > Fabric Interconnects > Fabric Interconnect A (primary) > Fixed Module > Ethernet

Ports.

| Equipment | servers | Lan| sam | it | Admin|

= |

EIE% Equipment
~&=) Chassis
=} Rack-Mournts

: [+]-® Servers
E}_ Fabric Interconnects
=] Fabric Interconnect A (primary)
. E}- Fixed Module
: —. Ethernet Ports
=il FC Parts
-- Fans
- [P PsUs
= [EEE Fabric Interconnect B (subordinake)
E}- Fixed Module
- @-=ifl Ethernet Ports

----- =l FC Ports

-- Fans
[ PSLs

3. On the Right window select all the ports that are connected to the Nexus 9396 leaf switch (16 per

FI), right-click them, and select > Configure as uplink Port.

NP S| ] S | W | | e

> E‘E Equipment * B Fabric Interconnects * B Fabric Interconnect A (primary) » EE1 Expansion Module 2

€Isco)

EEl Expansion Module 2|

Slot PortID MAC If Role

Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured
Unconfigured

Unconfigured

Unconfigured
Unconfigured
Unconfigured

TS

Unconfigured

If Type
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical

Physical

Overall Status Administrative State

> (4]

Enable

Disable

Configure as Server Part
Configure as Uplink Part
Configure as FCoE Uplink Part
Configure as FCoE Storage Port
Configure as Appliance Port
Uncenfigure

Uncanfigure FCoE Uplink Port
Uncenfigure Uplink Port
Uncanfigure FCoE Storage Port
Unconfigure Appliance Port

Uncanfigure both

Copy Ctrl+C
Copy XML Ctrl+L

4. Select Equipment > Fabric Interconnects > Fabric Interconnect B (subordinate) > Fixed Module.

5. Expand the Unconfigured Ethernet Ports section.
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6. Select all the ports that are connected to the Nexus 9396 leaf switch (16 per Fl), right-click them,
and select > Configure as uplink Port.

# The ports that are configured as uplink port should appear as Network under IF role.

Enabling Server ports
1. Select the Equipment tab on the top left of the window.

2. Select Equipment > Fabric Interconnects > Fabric Interconnect A (primary) > Fixed Module > Ether-
net Ports.

Equipment | servers | Lant | San | vm | admin

Filter: All -

[+ =]

Elgé Equipment

;—----“itLJ Zhassis
E}-'!.F Rack-Maunts

. - Servers

= Fabric Interconnects
=B Fahbric Interconnect 4 (primary)
: E}= Fized Module

=B JEthernet Porks

=l FC Ports

Fans

; PSls

=B Fahric Interconnect B (subordinate)

E} B8 Fived Module

- [@-=ifll Ethernet Ports

L=l FC Ports

Fans

Fsls

3. On the Right window select all the ports that are connected to the UCS C240 server (1 per Server),
right-click them, and select > Configure as Server Port.

Enablz |
Disable

Configure as Server Port
Configure as Uplink Port
Configure as FCoE Uplink Port
Configure as FCoE Storage Port
Configure as Appliance Port

Unconfigure

Uncenfigure FCoE Uplink Port

Uncenfigure Uplink Port

Unconfigure both

Copy Chri+C

Conv XML Chrl+L
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Configuring Port-Channels
1. Select the LAN tab on top left window.

2. Expand the LAN Cloud > Fabric A.

3. On the right window select Create Port Channel.

G Uniied Compiina Sser Warnoe: -2

Fault Summary A
e v A S[Eex | New'||}g:hms|ﬂ ﬂl.PendingAcﬁ\dﬁes|@§ﬁt
i & 11 10 5> S| LAN + () LAN Cloud » IEEE Fabric A
[ Equipment | servers [IAN]] san | it | Acmin| VLAl | Uik Eth nterfoces | port chamels [Events|
= |
=-=] LaN
=h¢_) LAN Cloud
=8 = | Erzplz All Unlirks Intzriaczs
--% Port Channels : _ : -
i Uplink Eth Interfaces Jizablz All Usliris Intzrfaces
g VLAN Optimization Sets Erizilz All Part Crizrinzls
[+~ Fabric B

i [ Traffic Monitoring Sessions
H-5ss Netflow Monitoring

.—..—..—..—..—..—.
TEE
%

4. On Set Port Channel Name window, perform the following actions:

a. Inthe ID field, specify the ID “01” as the first port channel
5. In Name field, type PO1 for Port-channelO1 and click Next.
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Unified Computing System Manager
Craate Port Channel Set Port Channel Name

1. v set Port Channel Name
2. Daggpors

= Prey | Mext = I Finish | Cancel |

6. Inthe Add Ports window select all the ports that are connected to the Nexus 9396 Leaf Switch and
click >>. This will add all the ports to the port channel created earlier.

Unified Computing System Manager

Add Ports

Create Port Channel

1.+ set Port Channel Name
2. v add Ports

Ports in the port channel

]

e

]
- ST R S TR T R

e

(]

[x]

[ERE]

]

< Prev H Next > ] [Fnd'l ][ Cancel

84




Deployment Hardware and Software

Unified Computing System Manager

Create Port Channel

L. v set Port Channel Mame
2 v

Add Ports

Add Ports

Ports in the port channel

MAC
54 7FEE:03:03:30

54:7F:EE:03:03:31

54 7FEE:03:03:32

54:7F:EE:03:03:33

54 7FEE:03:03:34

S4:7F:EE:03:03:35

54 7F:EE:03:03:36

54 7F:EE:03:03:37

54.7F:EE:03:03:38

54 7F:EE:03:03:39

54 7TFEE:03:03:3A

54 7F.EE:03:03:38

54 7FEE:03:03:3C

Emmﬁsmﬂﬂmm-&wml—‘

54 7F:EE:03:03:3D

=
o

S4TREE03:03:3E

&

54 7F.EE:03:03:3F

C<prev || Next> | [ Fnish | [ cancel

Adding Ports to the Port Channel

1. The configured port channels and vPC can be verified by logging in to the APIC.

Aggregated Interfaces

[Ol¥]
INTERFACE
po3
po5S
poé

po8

PROTOCOL
lacp-active
lacp-active
lacp-active

lacp-active

NATIVE VLAN

vian-29

vlan-29

vlan-29

vian-29

SPEED

10 Ghps
10 Ghps
10 Ghps

10 Gbps

LAYER

switched

switched

switched

switched

trunk

trunk

trunk

trunk

OPER STATE

up

up

up

up

OPER STATE
REASON

none

none

none

none

Server Configuration and Cabling for C240M4

The C240 M4 rack server is equipped with Intel Xeon E5-2680 v3 processors, 256 GB of memory, Cisco
UCS Virtual Interface Card 1227, Cisco 12-Gbps SAS Modular Raid Controller with 2-GB FBWC, 24 1.2-TB

10K SFF SAS drives, 2 120-GB SATA SSD for Boot.

Figure 1 illustrates the port connectivity between the Fabric Interconnect and Cisco UCS C240 M4 server.

ACCESSVLAN \[;S\NNHG (e
vian-31 vian-31
vian-31 vian-31
vian-31 vlan-31
vian-31 vian-31

Sixteen Cisco UCS C240 M4 servers are used in Master rack configurations.
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Figure 19 Fabric Topology for C240 M4
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UCS Fabric Configuration

This section provides details for configuring a fully redundant, highly available Cisco UCS 6296 fabric
configuration.

Initial setup of the Fabric Interconnect A and B.

This section describes the steps to perform initial setup of the Cisco UCS 6296 Fabric Interconnects A and
B.

1. Connect to UCS Manager using virtual IP address of using the web browser.
2. Launch UCS Manager.

3. Enable server, uplink and appliance ports.

4. Start discovery process.

5. Create pools and polices for service profile template.

6. Create Service Profile template and 64 Service profiles.

7. Associate Service Profiles to servers.
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Configure Fabric Interconnect A

1. Connect to the console port on the first Cisco UCS 6296 Fabric Interconnect.
2. At the prompt to enter the configuration method, enter console to continue.

3. If asked to either perform a new setup or restore from backup, enter setup to continue.
4. Entery to continue to set up a new Fabric Interconnect.

5. Entery to enforce strong passwords.

6. Enter the password for the admin user.

7. Enter the same password again to confirm the password for the admin user.

8. When asked if this fabric interconnect is part of a cluster, answer y to continue.
9. Enter A for the switch fabric.

10. Enter the cluster name for the system name.

11. Enter the MgmtO IPv4 address.

12. Enter the MgmtO IPv4 netmask.

13. Enter the IPv4 address of the default gateway.

14. Enter the cluster IPv4 address.

15. To configure DNS, answer y.

16. Enter the DNS IPv4 address.

17. Answer y to set up the default domain name.

18. Enter the default domain name.

19. Review the settings that were printed to the console, and if they are correct, answer yes to save the
configuration.

20. Wait for the login prompt to make sure the configuration has been saved.

Configure Fabric Interconnect B

1. Connect to the console port on the second Cisco UCS 6296 Fabric Interconnect.
2. When prompted to enter the configuration method, enter console to continue.

3. The installer detects the presence of the partner Fabric Interconnect and adds this fabric intercon-
nect to the cluster. Enter y to continue the installation.

4. Enter the admin password that was configured for the first Fabric Interconnect.
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5. Enter the MgmtO IPv4 address.
6. Answer yes to save the configuration.

7. Wait for the login prompt to confirm that the configuration has been saved.

# For more information on configuring Cisco UCS 6200 Series Fabric Interconnect, see:
http://www.cisco.com/c/en/us/td/docs/unified computing/ucs/sw/qui/config/quide/2-
2/b_UCSM_GUI Configuration Guide 2 2/configuring the fabric interconnects.html

Logging Into Cisco UCS Manager

Follow these steps to login to Cisco UCS Manager.

1. Open a Web browser and navigate to the Cisco UCS 6296 Fabric Interconnect cluster address.
2. Click the Launch link to download the Cisco UCS Manager software.

3. If prompted to accept security certificates, accept as necessary.

4. When prompted, enter admin for the username and enter the administrative password.

5. Click Login to log in to the Cisco UCS Manager.

Upgrading UCSM Software to Version 2.2(5b)

This document assumes the use of UCS 2.2(5b). Refer to Upgrading between Cisco UCS 2.0 Releases to
upgrade the Cisco UCS Manager software and UCS 6296 Fabric Interconnect software to version 2.2(5b).
Also, make sure the UCS C-Series version 2.2(3d) software bundles is installed on the Fabric Interconnects.

Adding Block of IP Addresses for KVM Access

These steps provide details for creating a block of KVM IP addresses for server access in the Cisco UCS
environment.

1. Select the LAN tab at the top of the left window.
2. Select Pools > IpPools > Ip Pool ext-mgmt.
3. Right-click IP Pool ext-mgmt

4. Select Create Block of IPv4 Addresses.
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Figure 20 Adding Block of IPv4 Addresses for KVM Access Part 1
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5. Enter the starting IP address of the block and number of IPs needed, as well as the subnet and
gateway information.

Figure 21 Adding Block of IPv4 Addresses for KVM Access Part 2

Create a Block of IPv4d Addresses

295.255.255.0

0.0.0.0

[ oK H Cancel

6. Click OK to create the IP block.

7. Click OK in the message box.
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Figure 22 Adding Block of IPv4 Addresses for KVM Access Part 3

A Create Block of IPv4 Addresses

From:  10.0.141.11
i

Subnet Mask: 255.255.255.0

Primary DMs: 0.0.0.0

Create a Block of IPv4 Addresses

Default Gateway: ®10-0-141-1

Secondary DNs: | 0.0.0.0

Size: BEI| =

QK | Cancel

Configuring VLANSs

VLANSs are configured as in shown in Table 4.

Table 4 VLAN Configurations

VLAN Fabric NIC Port Function Failover

default(VLAN1) A ethO Management, Fabric Failover to B
User connectivity

vlanll_DATA1l B ethl Hadoop Fabric Failover to A

vlanl2_ DATAZ2 A eth2 SAP HANA DB Fabric Failover to B
connectivity

All of the VLANSs created need to be trunked to the upstream distribution switch connecting the fabric
interconnects. For this deployment default VLAN1 is configured for management access (Installing and
configuring OS, clustershell commands, setup NTP, user connectivity, etc) and vlan11l_ DATAL is configured
for Hadoop Data traffic. vlan12_DATAZ is reserved for the connectivity with SAP HANA system.

# All applications talking to Hadoop should be able to reach Hadoop VLAN i.e., access all Hadoop nodes.

& We are using default VLAN1 for management traffic.

Follow these steps to configure VLANSs in the Cisco UCS Manager GUI:

1. Select the LAN tab in the left pane in the UCSM GUI.
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2. Select LAN > VLANS.

3. Right-click the VLANs under the root organization.

4. Select Create VLANSs to create the VLAN.

r
| Equipmentl Servers - SAN | W | Adm\n‘ 1 Filterl - Expnrt‘ & Print

All e
Name jin] Transport MNative YLAN Sharing Primary WLAN Name
= T =
efault (1) 1 Mone
[=E= Y]
) LAN Cloud =
(-1 Fabric A Details
E E‘zbsnéfsnem cass [General | org Fermissions | vLaN Group Membership | Fauls | Events |
~=] L&N Pin Groups

& Threshold Palicies
~=] YLAN Groups

==
=N Show Navigator

- Applian
(3= Internal e Create VLANs
i S Palicies
(-6 Poals
e g Traffic Monitoring Sessions
- Metflow Monitoring

5. Entervlanll DATAZI for the VLAN Name.
6. Select Common/Global for the vlan11l DATAZI.

7. Enter 11 on VLAN IDs of the Create VLAN IDs.
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wlanl1l_DATAlL
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Check Cverlap Ok Cancel

8. Select the LAN tab in the left pane again

9. Select LAN > VLANS.

10. Right-click the VLANs under the root organization.
11. Select Create VLANS to create the VLAN.

12. Enter vlan12_DATA2 for the VLAN Name.

13. Select Common/Global for the vlan12_DATAZ2.
14. Enter 12 on VLAN IDs of the Create VLAN IDs.

15. Click Ok and then, click Finish.

16. Click Ok and then, click Finish.

17. Click Ok in the success message box.
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Creating Pools for Service Profile Templates

Creating an Organization

Organizations are used as a means to arrange and restrict access to various groups within the IT
organization, thereby enabling multi-tenancy of the compute resources. This document does not assume the
use of Organizations; however, the necessary steps are provided for future reference.
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Follow these steps to configure an organization within the Cisco UCS Manager GUI:

1. Click New on the top left corner in the right pane in the UCS Manager GUI.
2. Select Create Organization from the options

3. Enter a name for the organization.

4. (Optional) Enter a description for the organization.

5. Click Ok.

6. Click Ok in the success message box.

Creating MAC Address Pools

Follow these steps to create MAC address pools:

1. Select the LAN tab on the left of the window.

2. Select Pools > root.

3. Right-click MAC Pools under the root organization.

4. Select Create MAC Pool to create the MAC address pool. Enter ucs for the name of the MAC pool.
5. (Optional) Enter a description of the MAC pool.

6. Select Assignment Order Sequential.

7. Click Next.

8. Click Add.

9. Specify a starting MAC address.

10. Specify a size of the MAC address pool, which is sufficient to support the available server re-
sources.

11. Click OK.
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a Create a Block of MAC Addresses

Create a Block of MAC Addresses ?

First MAC Address; [00:25:85:00:00:00

To ensure uniqueness of MACs in the LAN Fabric, you are strongly
encouraged to use the Following MAC prefix:
00:25:B5:RRIRKIRK

é oK I Cancel

12. Click Finish.

# Create MAC Pool Ed

Create MAC Pool Add MAC Addresses ?
1. pefine Mame and
Descripkion
2. ' add MAC Addresses e | From I Ta ®

ﬁ [00:25:B5:00:00:00 - 00:25:85:00:000:25:85:00:00... 00:25:85:00:00.., = |

=

B3 add Delete

< Prey ”ﬁ Finish | Cancel |

13. When the message box displays, click OK.

Create MAL Pool |

@ successfully created MAC POOL ucs.

[~ Show Mavigatar For MAC POOL ucs

Creating Server Pool

A server pool contains a set of servers. These servers typically share the same characteristics. Those
characteristics can be their location in the chassis, or an attribute such as server type, amount of memory,
local storage, type of CPU, or local drive configuration. You can manually assign a server to a server pool, or
use server pool policies and server pool policy qualifications to automate the assignment

95



Deployment Hardware and Software

Follow these steps to configure the server pool within the Cisco UCS Manager GUI:

1. Select the Servers tab in the left pane in the UCS Manager GUI.

2. Select Pools > root.

3. Right-click the Server Pools.

4. Select Create Server Pool.

5. Enter your required name (ucs) for the Server Pool in the name text box.
6. (Optional) enter a description for the organization

7. Click Next > to add the servers.

Unified Computing System Manager

Create Server Pool Set Name and Description

L. /Set Name and
Description
2. | add Servers

< Frey | Mext > I Finish | Cancel |

8. Select all the Cisco UCS C240M4SX servers to be added to the server pool you previously created
(ucs), then Click >> to add them to the pool.

9. Click Finish.

10. Click Ok and then click Finish.
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i Create Server Poo

Unified Computing System Manager

Create Server Pool Add Servers

L. 'Set Name and

Description
2. v Add Servers

Model: |UCSC-C240-Masx Model: |

Serial Number |FCH1852\-‘DPU Sarial Murber: |

Yendaor: |CiscoSystemsInc Vendar: |

< Prev H Mext = ] [ Finish H Cancel ]
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Creating Policies for Service Profile Templates
_________________________________________________________________________________________________________________________________|

Creating Host Firmware Package Policy

Firmware management policies allow the administrator to select the corresponding packages for a given
server configuration. These include adapters, BIOS, board controllers, FC adapters, HBA options, ROM and
storage controller properties as applicable.

Follow these steps to create a firmware management policy for a given server configuration using the Cisco
UCS Manager GUI:

1. Select the Servers tab in the left pane in the UCS Manager GUI.

2. Select Policies > root.

3. Right-click Host Firmware Packages.

4. Select Create Host Firmware Package.

5. Enter your required Host Firmware package name (ucs).

6. Select Simple radio button to configure the Host Firmware package.
7. Select the appropriate Rack package that you have.

8. Click OK to complete creating the management firmware package.
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Create Host Firmware Package [ |

Create Host Firmware Package L2

I

> 2(5h)C

Creating QoS Policies

Follow these steps to create the QoS policy for a given server configuration using the Cisco UCS Manager
GUI:

Best Effort Policy
1. Select the LAN tab in the left pane in the UCS Manager GUI.

2. Select Policies > root.
3. Right-click QoS Policies.

4. Select Create QoS Policy.
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5. Enter BestEffort as the name of the policy.

6. Select BestEffort from the drop down menu.

7. Keep the Burst(Bytes) field as default (10240).

8. Keep the Rate(Kbps) field as default (line-rate).

9. Keep Host Control radio button as default (none).

10. Once the pop-up window appears, click OK to complete the creation of the Policy.

+ Create Qos Policy x|

Create QoS Policy

EieskEFfort

Best EFfort
10240

line-rate

EEEr T

o

Create QoS Policy [ x|

Cancel
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Platinum Policy
1. Select the LAN tab in the left pane in the UCSM GUI.

2. Select Policies > root.

3. Right-click QoS Policies.

4. Select Create QoS Policy.

5. Enter Platinum as the name of the policy.

6. Select Platinum from the drop down menu.

7. Keep the Burst(Bytes) field as default (10240).

8. Keep the Rate(Kbps) field as default (line-rate).
9. Keep Host Control radio button as default (none).

10. Once the pop-up window appears, click OK to complete the creation of the Policy.

Create QoS Policy ©

Create QoS Policy

Setting Jumbo Frames

Follow these steps for setting Jumbo frames and enabling QoS:

1. Select the LAN tab in the left pane in the UCSM GUI.
2. Select LAN Cloud > QoS System Class.

3. In the right pane, select the General tab

4. In the Platinum row, enter 9000 for MTU.

5. Check the Enabled Check box next to Platinum.
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6. In the Best Effort row, select best-effort for weight.
7. In the Fiber Channel row, select none for weight.
8. Click Save Changes.

9. Click OK.
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Creating Local Disk Configuration Policy

1. Follow these steps to create local disk configuration in the Cisco UCS Manager GUI:
2. Select the Servers tab on the left pane in the UCS Manager GUI.

3. Go to Policies > root.

4. Right-click Local Disk Config Policies.

5. Select Create Local Disk Configuration Policy.

6. Enter ucs as the local disk configuration policy name.

7. Change the Mode to Any Configuration. check the Protect Configuration box.

8. Keep the FlexFlash State field as default (Disable).

9. Keep the FlexFlash RAID Reporting State field as default (Disable).

10. Click OK to complete the creation of the Local Disk Configuration Policy.
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A Create Local Disk Configuration Policy @
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Creating Server BIOS Policy

The BIOS policy feature in Cisco UCS automates the BIOS configuration process. The traditional method of
setting the BIOS is done manually and is often error-prone. By creating a BIOS policy and assigning the
policy to a server or group of servers, you can enable transparency within the BIOS settings configuration.

A BIOS settings can have a significant performance impact, depending on the workload and the applications.
The BIOS settings listed in this section is for configurations optimized for best performance which can be adjusted
based on the application, performance and energy efficiency requirements.

Follow these steps to create a server BIOS policy using the Cisco UCS Manager GUI:

1. Select the Servers tab in the left pane in the UCS Manager GUI.
2. Select Policies > root.
3. Right-click BIOS Policies.
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4. Select Create BIOS Policy.

5. Enter your preferred BIOS policy name (ucs).

6. Change the BIOS settings as per the following figures:
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Unlfled Computing System Manager
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7. Click Finish to complete creating the BIOS policy.

8. Click OK.
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Creating Boot Policy

Follow these steps to create boot policies within the Cisco UCS Manager GUI:

1. Select the Servers tab in the left pane in the UCS Manager GUI.
2. Select Policies > root.
3. Right-click the Boot Policies.

4. Select Create Boot Policy
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5. Enter ucs as the boot policy name.

6. (Optional) enter a description for the boot policy.

7. Keep the Reboot on Boot Order Change check box unchecked.

8. Keep Enforce vNIC/vHBA/iSCSI Name check box checked.

9. Keep Boot Mode Default (Legacy).

10. Expand Local Devices > Add CD/DVD and select Add Local CD/DVD.

11. Expand Local Devices and select Add Local Disk.

12. Expand vNICs and select Add LAN Boot and enter ethO.

13. Click OK to add the Boot Policy.

14. Click OK.
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Create Boot Policy
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Creating Power Control Policy

Follow these steps to create Power Control policies within the Cisco UCS Manager GUI:

=

Select the Servers tab in the left pane in the UCS Manager GUI.

2. Select Policies > root.

w

Right-click the Power Control Policies.

4. Select Create Power Control Policy
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5. Enter ucs as the Power Control policy name.

6. (Optional) enter a description for the boot policy.
7. Select No cap for Power Capping selection.

8. Click OK to the Power Control Policy.

9. Click OK.
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A Create Power Control Policy

Create Power Control Policy o
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Creating Service Profile Template
_________________________________________________________________________________________________________________________________|

To create a service profile template, follow these steps:

1. Select the Servers tab in the left pane in the UCSM GUI.
2. Right-click Service Profile Templates.

3. Select Create Service Profile Template.

I =1
Equinment  SEIVErS | [ AN | SAN | WM | Admin -
quip I = |&Fi\her|wExport|Gg,Pr\nt
Filter: All -
Marme Address
= ‘ 5, root
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. -, root
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=]
" B, root Service Profile Templates
Palicies Create Service Profile Template
[+-683 Poals
[ (8] Schedules

4. The Create Service Profile Template window appears.

These steps below provide a detailed configuration procedure to identify the service profile template:

5. Name the service profile template as ucs. Select the Updating Template radio button.
6. In the UUID section, select Hardware Default as the UUID pool.

7. Click Next to continue to the next section.
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Configuring Network Settings for the Template
1. Keep the Dynamic vNIC Connection Policy field at the default.

2. Select Expert radio button for the option how would you like to configure LAN connectivity?

3. Click Add to add a vNIC to the template.
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4. The Create vNIC window displays. Name the vNIC as ethO.

5. Select ucs in the Mac Address Assignment pool.

6. Select the Fabric A radio button and check the Enable failover check box for the Fabric ID.
7. Check the default check box for VLANs and select the Native VLAN radio button.

8. Select MTU size as 1500

9. Select adapter policy as Linux

10. Select QoS Policy as BestEffort.

11. Keep the Network Control Policy as Default.

12. Keep the Connection Policies as Dynamic vNIC.

13. Keep the Dynamic vNIC Connection Policy as <not set>.

14. Click Ok.
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Create vNIC
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15. Click Add to add a vNIC to the template

16. The Create vNIC window appears. Name the vNIC ethl.

17. Select ucs in the Mac Address Assignment pool.

18. Select Fabric B radio button and check the Enable failover check box for the Fabric ID.
19. Check the vlan11_DATAL check box for VLANs and select the Native VLAN radio button

20. Select MTU size as 9000
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21. Select adapter policy as Linux

22. Select QoS Policy as Platinum.

23. Keep the Network Control Policy as Default.

24. Keep the Connection Policies as Dynamic vNIC.

25. Keep the Dynamic vNIC Connection Policy as <not set>.

26. Click Ok.

& Filter | = Export iz Print

Select  Marme Mative VLAN
default
vlan1l_sppliance
vlanll_DATal
vlanlz_DaTaz

Operational Parameters
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27. Click Add to add a vNIC to the template

28. The Create vNIC window appears. Name the vNIC eth2.

29. Select ucs in the Mac Address Assignment pool.

30. Select Fabric A radio button and check the Enable failover check box for the Fabric ID.
31. Check the vlan12_DATAZ2 check box for VLANs and select the Native VLAN radio button
32. Select MTU size as 9000

33. Select adapter policy as Linux

34. Select QoS Policy as Platinum.

35. Keep the Network Control Policy as Default.

36. Keep the Connection Policies as Dynamic vNIC.

37. Keep the Dynamic vNIC Connection Policy as <not set>.

38. Click Ok.
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Configuring Storage Policy for the Template

Follow these steps to configure storage policies:

1. Select ucs for the local disk configuration policy.

2. Select the No vHBASs radio button for the option for How would you like to configure SAN connec-
tivity?

3. Click Next to continue to the next section.
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4. Click Next once the zoning window appears to go to the next section.
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Configuring vNIC/VHBA Placement for the Template

Follow these steps to configure vNIC/vHBA placement policy:

1. Select the Default Placement Policy option for the Select Placement field.
2. Select eth0, ethl and eth2 assign the vNICs in the following order:

1) ethO
2) ethl
3) eth2

3. Review to make sure that all of the vNICs were assigned in the appropriate order.

4. Click Next to continue to the next section.
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A Create Service Profile Template lij

Unified Computing System Manager

Create Service Profile Termplate

o W/Identiﬁ Service Profile
Template

0 v"Networking

. ¥'Storage

Y Zoning

 wNIC/wHBA

Placement

- Dyptedia Paolicy

Server Boot Order

D maintenance Policy

0 Server Assignment

10, U operational Policies

-

LR

0|

vNIC/vHBA Placement L2

Specify how ¥MICs and vHEAS are placed on physical network adapters

>

:Let System Perform Placem... -

Name Address
=i§ wNIC eth0 Derived
~i3 wNIC eth1 Derived
~1§ wNIC eth? Derived

A [Vave Up W Move Down [ Delete ™ Reorder By Modify

4

[ < Prey H et > } l Finish H Cancel

Configuring vMedia Policy for the Template

1. Click Next once the vMedia Policy window appears to go to the next section.
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A Create Service Profile Template [AJ

=

SwmNpms WD

=

Unified Computing System Manager

Create Service Profile Termplate viMedia POIicy

\fIdemtiﬂ[ Service Profile
Template

 Metworking
Select vivedia Policy to use -

' Storage

¥ Zoning

 yMIC AvHES Flacement

. ¥'yMedia Policy
Server Boot Crder

Q Maintenance Policy

Q Server Assignment

Q Operational Policies

Optionally specify the Scriptable vMedia policy for this service profile template

< Prey H MNext > ] [ Finish H Cancel

Configuring Server Boot Order for the Template

Follow these steps to set the boot order for servers:

1.

2.

Select ucs in the Boot Policy name field.

Review to make sure that all of the boot devices were created and identified.
Verify that the boot devices are in the correct boot sequence.

Click OK.

Click Next to continue to the next section.
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lA CreatsSemce Profile

Unified Computing System Manager

Create Service Profile Termplate Server Boot Order
Optionally specify the boot policy for this sewice profile template

-

. Tdenti
Template
. ¥ Metworking
' Storage
‘/Zonimg
 yMIC AHEA Placemment
' yMedia Policy
'Server Boot Order
A Maintenance Policy
a Server Assignment
B Operational Policies

Service Profile

00 MmN

=

Boot Order I
1 (=) |, Filter | = Export| g Print

MName Qrder WMNICAHBAASCST WNIC Type Lun ID WA
@ CO/OVD 1
B Local Disk 2
=== X1 3
=] LaN etha ethd Primary
-
< 11 | 3

[ < Prey I[ MNext > ] [ Finish H Cancel ]

In the Maintenance Policy window, follow these steps to apply the maintenance policy:

6. Keep the Maintenance policy at no policy used by default.

7. Click Next to continue to the next section.

Configuring Server Assignment for the Template

In the Server Assignment window, follow these steps to assign the servers to the pool:

1. Select ucs for the Pool Assignment field.
2. Keep the Server Pool Qualification field at default.

3. Select ucs in Host Firmware Package.
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Create Service Profile Termplate Server ASSIgnment
Optionally specify & server poal for this service profile ternplate

 Identi
Template

 Networking

v Storage

\/ZDning

. Y NICAHBA Placerment
. yedia Palicy

+ Gierver Boot Order

. ¥ Maintenance Folicy

. ¥ Gerver Assignment
B Operational Policies

=

Service Profile

SwmNomewn

=

Firmware Management (BIOS, Disk Controller, Adapter)

server that it is associated with.

If vou select a host firmware policy for this service profile, the profile will update the firrmware on the

COtherwise the system uses the firmware already installed on the associated server,

Host Firmware: Ucs e Create Host Firmware Package

< Prew H Mext = ] [ Finish H Cancel

Configuring Operational Policies for the Template

In the Operational Policies Window, follow these steps:

1. Select ucs in the BIOS Policy field.

2. Select ucs in the Power Control Policy field.

3. Click Finish to create the Service Profile template.

4. Click OK in the pop-up window to proceed.
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Installing Red Hat Enterprise Linux 6.6 using software RAID on Cisco
C240 M4 Systems

The following section provides detailed procedures for installing Red Hat Enterprise Linux 6.5 using Software
RAID (OS based Mirroring) on Cisco UCS C240 M4 servers.

There are multiple methods to install Red Hat Linux operating system. The installation procedure described
in this deployment guide uses KVM console and virtual media from Cisco UCS Manager.

& Note: This requires RHEL 6.5 DVD/ISO for the installation

1. Log in to the Cisco UCS 6296 Fabric Interconnect and launch the Cisco UCS Manager application.
2. Select the Equipment tab.
3. In the navigation pane expand Rack-Mounts and then Servers.

4. Right click on the server and select KVM Console.

Inventory | virtual Machines | Hybrid Display | Installed Firmware | SEL Logs | CIMC Sessians | VIF Paths | Power Control Manitor | Faults | Ev

Servers | LAM | SAM | vM | Admin
Al -

i+ =
[ EE Equipment
&) Chassis
) =% Rack-Mounts

T Fex
=% Servers
-~ F—
Show Navigator

{H

Create Service Profile for Server
Associate Service Profile

Boot Server

Shutdown Server

Reset

Recover Server

Server Maintenance
KVM Console

SSH to CIMC for Sol
View Health LED Alarms
Turn on Locator LED
POST Results

Start Fault Suppression
Stop Fault Suppression

(E-GE-o - GeG - B G

N T T - A

[

iy :|
LIES

-

o

Copy Ctrl+C | part Details
Copy XML Ctri+L
Delete Crl+D @

EHHEE

Connection Details

Boot Order Details

5. In the KVM window, select the Virtual Media tab.

6. Click the Activate Virtual Devices found in Virtual Media tab
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A C240M4 / ucs1 (Rack -1} - KVM Console(Launched By: admin;
P T
File View Macros Tools Virtual Media Help

=L Boot Server «k Shutdown Se Create Image

Ky Console | Properties Activate Virtual Devices

10.29.160.89 || admin || 1.4 fps || 0.251 KB/s
@ Connected to IP: 10.29,160.29

7. In the KVM window, select the Virtual Media tab and Click the Map CD/DVD.
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A C240M4 / ucsl (Rack -1) - KVM Console(Launched By: admin) ““ S

File View Macros Tools Mirtual Media Help
L Shutdown Se Create [mage
K¥M Console IPererties v/ Activate Virtual Devices
Map CO/DVD
Map Removable Disk

Map Floppy

atfran],
CISCO

10.29.160.89 | admin || 0.8 fps || 0.002 KB/s || S |2

System T

[ Connected to IP: 10.29,160.89

8. Browse to the Red Hat Enterprise Linux Server 6.6 installer ISO image file.

# Note: The Red Hat Enterprise Linux 6.6 DVD is assumed to be on the client machine.

9. Click Open to add the image to the list of virtual media.

10. Click on Map Device button to complete.
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Laak in: RHEL IS0 »  F 7 [

=

A, File narne: rhel-server-6,6-x86_64-dvd.iso Qpen

Files of bype:  pisk isa file (*.isa) - Cancel

o ¥Yirtual Media - Map CD/DYD

DriveImage File: rhel-server-6.6-x86_64-dvd.iso - Browse |

¥ Bead only

Zancel |

11. In the KVM window, select the KVM tab to monitor during boot.
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12. In the KVM window, select the Macros > Static Macros > Ctrl-Alt-Del button in the upper left corner.
13. Click OK.
14. Click OK to reboot the system.

15. On reboot, the machine detects the presence of the Red Hat Enterprise Linux Server 6.6 install me-
dia.

16. Select the Install or Upgrade an Existing System.

Welcome to Red Hat Enterprize Linux 6.6!

[nstall or upgrade an existing system
Install system with basic video driver
Rescue installed suystem

Boot from local drive

Memory test

Press [Tabl to edit options

Automatic boot in 31 seconds. ..

RED HAT
ENTERPRISE LINUX" 6

Copyright © 2003-2000 Red Hat, Inc. and others. All Aghts reserved.

17. Skip the Media test and start the installation.
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Welcome to Red Hat Enterprise Linux for x86_64

Disc Found

To begin testing the media before
installation press OK.

Choose Skip to skip the media test
and start the installation.

{Tab>/<Alt-Tab> between elements i <Space> selects | <F12> next screen

18. Click Next
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RED HAT’

ENTERPRISE LINUX" 6

Copyrignt © 2003-2010 Red Hat, Inc. and others. ANl fights reserved,

=) Next

19. Select language of installation and Click Next.
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k

What language would you like to use during the
installation process?

Arabic (au )

Assamese (5HT)

Bengali (a72=m)

Bengali(India) (F1¢=1 (©1shs )
Bulgarian (Bwnrapcku)

Catalan (Catala)
Chinese(Simplified) (37 (7E4) )
Chinese(Traditional) (32 (E&) )
Croatian (Hrvatski)

Czech (Cetina)

Danish (Dansk)

Dutch (Nederlands)

Estonian (eesti keel)
Finnish (suomi)
French (Frangais)
German (Deutsch)
Greek (EAAnuika)
Gujarati (aprdl)
Hebrew (nay)
Hindi (&=
Hungarian (Magyar)
Icelandic (Icelandic)
lioko (lloko)
Indonesian (Indonesia)

PP P 1

-

[ 4mBack l [ *Next]
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Select the appropriate keyboard for
the system.

"Ttalan
Italian (IBM)
Italian (it2)
Japanese
Korean

Latin American
Macedonian
Norwegian
Polish
Portuguese

[2)

Romanian

Russian

Serbian

Serbian (latin)
Slovak (gwerty)
Slovenian

Spanish

Swedish

Swiss French

Swiss French (latinl)

Swiss German

Swiss German (latinl)
Turkish

U.S. International
Ukrainian

United Kingdom

[ 4mBack ] [ *Next]

20. Select Basic Storage Devices and Click Next.
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whatkype of devices will your installation involve?

Basic Storage Devices
@ |nstalls or upgrades to typical types of storage devices. If you're not sure which option is right for you,
this is probably it

Specialized Storage Devices
'/ Installs or upgrades to enterprise devices such as Storage Area Networks (SANs). This option will allow
you to add FCoE / iSCSI / zFCP disks and to filter out devices the installer should ignore.

[ 4mBack ] [ »Nextl
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Storage Device Warning

& The storage device below may contain data.

ATA INTEL SSDSC2BB12
e 114473.460938 MB pci-0000:00: 1f.2-scsi-4:0:0:0

We could not detect partitions or filesystems on this device.

This could be because the device is blank, unpartitioned, or virtual. If
not, there may be data on the device that can not be recovered if you use it
in this installation. We can remove the device from this installation to
protect the data.

Are you sure this device does not contain valuable data?

1 Apply my choice to all devices with undetected partitions or filesystems

[ Yes, discard any data No, keep any data

‘- 4 Back ‘ \  Next ‘

21. Provide Hostname and configure Networking for the Host
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h‘ . Please name this computer. The
g Lp!j hostname identifies the computer on a
— == network.

Hostname: lrhell

Configure Network

| qmBack | | mpNext |
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Editing System etho

Connection name: |System eth0 |

&~ Connect automatically
) Available to all users

‘Wired 802.1x Security IPv4 Settings | IPv6 Settings

Method: | Manual

<>

Addresses

Address Netmask Gateway | Add

172.16.10.101 255.255.255.0 172.16.10.1
| Delete

DNS servers: I |

Search domains: | |

¥ Require IPv4 addressing for this connection to complete

| Routes...

Cancel [ Apply...
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Editing System ethl

Connection name: |System ethl |

) Connect automatically
¥ Available to all users

‘Wired 802.1x Security IPv4 Settings | IPv6 Settings

Method: ‘ Manual

<

Addresses

Netmask Gateway | Add

172.16.11.101 255.255.255.0 0.0.0.0
| Delete

DNS servers: | |

search domains: | |

¥ Require IPv4 addressing for this connection to complete

| Routes...

Cancel Apply... |
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Editing System eth2

Connection name: |System eth2

+ Connect automatically
¥ Available to all users

Wired 802.1x Security IPv4 Settings | IPv6 Settings

Method: ‘ Manual

<>

Addresses

Address Netmask Gateway |  Add
172.16.12.101 255.255.255.0 0.0.0.0

‘ Delete

DNS servers: | ‘

Search domains: | |

¥ Require IPv4 addressing for this connection to complete

| Routes...

Cancel [ Apply... J

139



Installing Red Hat Enterprise Linux 6.6 using software RAID on Cisco C240 M4 Systems

Please select the nearest city in your time zone:

< m >
Selected city: Los Angeles, America (Pacific Time)

America/Los Angeles b+t

| System clock uses UTC

4 Back B Next |
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the system. Enter a password for the root

E The root account is used for administering
user.

Root Password:

Confirm:

|. 4mBack | | B Next |

22. Choose Create custom layout for Installation type
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Which type of installation would you like?

Use All Space
* _ . Removes all partitions on the selected device(s). This includes partitions created by other operating

) - systems.

Tip: This option will remove data from the selected device(s). Make sure you have backups.

Replace Existing Linux System(s)
0 Removes only Linux partitions (created from a previous Linux installation). This does not remove other
) - partitions you may have on your storage device(s) (such as VFAT or FAT32).

Tip: This option will remove data from the selected device(s). Make sure you have backups.

- Shrink Current System
- u Shrinks existing partitions to create free space for the default layout.

Use Free Space
A - Retalns your current data and partitions and uses only the unpartitioned space on the selected device
(s). assuming you have enough free space available.

= Create Custom Layout
n Manually create your own custom layout on the selected device(s) using our partitioning tool.

| 4mBack | | »Next|

The following steps can be used to create two software RAID 1 partitions for boot and / (root) partitions.

1. Choose free volume and click on Create and choose RAID Partition
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Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)

Free
114471 MB

Size  Mount Point/

e (MB)  RAID/Volume

Type Format

v Hard Drives

v sdd
Free 114470
v sde
Create Storage
Free 114470

Create Partition
() Standard Partition

Create Software RAID Information
@ [RAID Partition

ey

Create LVM Information

i Vol
(o]e}

) LVM Physical Volume

Cancel || Create

Reset |

| Create || Edit

{ 4aBack ’ I QNextJ

2. Choose “Software RAID” for File system Type and set size for Boot volume
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Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)

Free
114471 MB
. Y Size  Mount Point/
DEMcEm (MB) RAID/Volume S Ecret
= Hard Drives
- sdd
Free 114470 Add Partition
d .
v sde Mount Point: <Not Applica v
Free 114470

File System Type: | software RAID

.O Drive Size Model

) Fill to maximum allowable size

] Force to be a primary partition
] Encrypt

sdd 114473 MB ATA INTEL SSDSC2BB12
Allowable Drives: [ | sde 114473 MB ATA INTEL SSDSC2BB12
size (MB): [204¢] &
Additional Size Options
@ Fixed size
O Fill all space up to (MB): 2048 |’_

Create | | Edit

Reset ‘

| Ceete |

| dmBack | | wpNext |

3. Similarly do for the other free volume
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Device

iv Hard Drives

v sdd
sddl
Free

v sde

Size
(MB)

2048
112424

Drive /dev/sde (114473 MB) (Model: ATA INTEL SSDSC2BB12)

Free

114473 MB

Mount Point/
RAID/Volume

Format

Type

software RAID

Create Partition
() Standard Partition

Create Storage

Create Software RAID Information
@ [RAID Partition
Create LVM Information
) LVM Physical Volume
Cancel || Create
| create || [| D | Reset J
’ 4mBack ’ ’ ’Nextl
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Drive /dev/sde (114473 MB) (Model: ATA INTEL SSDSC2BB12)

Free
k 114473 MB

Size  Mount Point/

e (MB) RAID/Volume

Type Format

= Hard Drives

S=cc Add Partition
sddl 2048 - \
I - Mount Point: [ <Not Applicable [
v sde File System Type: [software RAID ¢ l
Free 114473

O Drive | Size Model
[ sdd 114473 MB ATA INTEL SSDSC2BB12
Allowable Drives: sde 114473 MB  ATA INTEL SSDSC2BB12

Size (MB): 2048 B
Additional Size Options
(@ Fixed size

) Fill all space up to (MB):

) Fill to maximum allowable size

[} Force to be a primary partition
[ Encrypt
Cancel OK

Create Edit || Delete || Reset ‘

[ 4 Back l [ »Nextl

4. Now similarly create RAID partitions for root (/) partition on both the devices and use rest of the
available space.
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[ Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)

/{Free
112424 MB

Size  Mount Point/

DEdce (MB) RAID/Volume P  Fomat
< Hard Drives
v sdd
sddl 2048 software RAID
Free 112424
Create Storage
v sde
Create Partition
sdel 2048 SoftW] ~ standard Partition
Free 112424
Create Software RAID Information
© [RAID partition
) RAID Device

Create LVM Information

) LVM Physical Volume

Cancel || Create

| create || Edit || Delete |[ Reset l

| 4mBack | l ’Next]
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L
Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)
/{Free
‘2’1112424 MB
. Size  Mount Point/
2= (MB) RAID/Volume Type PR

v Hard Drives
- sdd

sddl 2048
112424

Add Partition
Mount Point: | Not Applicable> v |

v sde File System Type: [suftware RAID

|
sdel 2048 = : .
Free 112424 O Drive Size Maodel
sdd 114473 MB ATA INTEL SSDSC2BB12

Allowable Drives: | [] sde 114473 MB  ATA INTEL SSDSC2BB12

size (MB): 200 5]
Additional Size Options
() Fixed size

O Fill all space up to (MB): 1 B

@ [Fill to maximum allowable size

[} Force to be a primary partition
[ Encrypt

Cancel | oK ‘

Create | Edit || Delete || Reset ‘

[ 4mBack l [ *Nextl
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k_ Drive /dev/sde (114473 MB) (Model: ATA INTEL SSDSC2BB12)
/{Free
Huuzt MB
2 Size  Mount Point/
DEdce (MB) RADDNolume  YPe  Format
v Hard Drives
< sdd
sddl 2048 software RAID
sdd2 112424 softw i
Create Storage
v sde :
" - Create Partition
soel 2048 SOTtW| - standard Partition

112424

Create Software RAID Information
@ |RAID Partition|
O RAID Device
Create LVM Information
) LVM Physical Volume
Cancel | Create
 Create | || Delete || Reset |
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k Drive /dev/sde (114473 MB) (Model: ATA INTEL SSDSC2BB12)

/{Free
2112424 MB

Size  Mount Point/

(MB) RAID/Volume Type PR

Device

& Hard Drives

2048

sddl . :
sdd2 112424 Mount Point: lot

v sde File System Type: [software RAID 5 l
sdel 2048 — :
Free 112424 0| Drive | size Model

[ sdd 114473 MB  ATA INTEL SSDSC2BB12
Allowable Drives: sde 114473 MB  ATA INTEL 55DSC2BB12

Size (MB): 200 5]
Additional Size Options
O Fixed size

O Fill all space up to (MB):

@ [Fill to maximum allowable size|

[ Force to be a primary partition
[ Encrypt
Cancel 0K

Create edit || Delete Reset |

[ 4 Back l I ’Nextl

5. The above steps created 2 boot and 2 root (/) partitions. Following steps will RAID1 Devices
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Please Select A Device

Size  Mount Point/

DEVICE (MB) RAID/Volume

Type Format

- Hard Drives

< sdd
sddl 2048 software RAID
sdd2 112424 software RAD
v sde
sdel 2048 software RAID
sde2 112424 software RAID

Create ‘ Reset
T =T
‘ € Back ‘ ‘ = Next ‘

6. Choose one of the boot partitions and click on Create > RAID Device
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k Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)
/¢/dev/sdd2
|21112424 MB
e Size  Mount Point/ Type Format

(MB) RAID/Volume
|~ Hard Drives

< sdd
sddl 2048 software RAID
sdd2 112424 softw gl
Create Storage
v sde o
Create Partition
sdel 2048 softw| Standard Partit
sde2 112424 softw
Create Software RAID Information
@ [RAID Device|

Create LVM Information

Cancel Create |

Create | Edit H Delete [ Reset ‘

‘ 4 Back ’ ‘ »Next‘

7. Choose this as /boot (boot device) and in RAID members, choose all the boot partitions created
above in order to create a software RAID 1 for boot
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Y
w
Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)
{/dev/sdd2
2112424 MB
. Size  Mount Point/
= (MB) RAID/Volume Type e

< Hard Drives
= sdd

sddl 2048 software RAID

sdd2 112424 aftware RAID
< sde Make RAID Device
sdel 2048 Mount Point: /boot w

l
sde2 112424 1
File System Type: | extd b ‘
RAID Device: | mdo b ‘
RAID Level: | RaID1 =

)

sddl 2048 MB
RAID Members: [] sdd2 112424 MB

sdel 2048 MB

1 _redan 1194794 MDD

Number of spares: |0 |
] Encrypt

-

Cancel oK |

Create | Edit H Delete || Reset I

[ 4 Back l [ QNext]

8. Similarly repeat for / partitions created above choosing both members with mount point as “/”.
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Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)

/4/dev/sdd2
2|112424 MB

Size  Mount Point/

‘ Device (MB) | RAID/Volume Type Format
< RAID Devices
mdo 2045 /boot ext4 v
| Hard Drives
< sdd
Create Storage
sddl 2048 mdo

Create Partition

112424 ZRRE
v sde
sdel 2048 mdo soft] Create Software RAID Information
sde2 112424 sof] &y RAID Partitior
® |RAID Device|
Create LVM Information
Cancel || Create

Create | Edit

|| Delete || Reset |

| dmBack | | mpext |
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. Drive /dev/sdd (114473 MB) (Model: ATA INTEL SSDSC2BB12)

Tdev!sdd}

/¢
‘2 112424 MB

Size | Mount Point/

Device (MB) | RAID/Volume

Type Format

= RAID Devices

mdo 2045 /boat ext4 v
< Hard Drives
= sdd
sdd1 2048 mdo Make RAID Device
sdd2 112424 Mount Point: / “ ‘
< sde r 2
== T File System Type: | extd Z ‘
sde2 112424 RAID Device: ' md1 :|
RAID Level: | RAID1 8 ‘

sdd2 112424 MB

RAID Members: sde2 112424 MB

Number of spares: | B |
[] Encrypt

cancel ]| oK ]

Create || Edit H Delete | | Reset ‘

[ Back l [ »Nextl
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Please Select A Device

Size  Mount Point/

2=l (MB) RAID/Volume

Type Format

< RAID Devices

mdo 2045 /boot extd v
md1 112359 / extd v
= Hard Drives

~ sdd
sddl 2048 mdo software RAID
sdd2 112424 mdl software RAID

~ sde
sdel 2048 mdo software RAID
sde2 112424 mdl software RAID

[ create | ¢ Reset |
| 4mBack | | »Nextl

9. Click on Next.
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i

Please Select A Device

Size | Mount Point/

PEIEE (MB) RAID/Volume

Type Format

< RAID Devices

mdo 2045 /boot extd v
md1l 112359 / extd v
< Hard Drives

<= il Partitioning Warnings
4\ The partitioning scheme you requested generated the

sddl 2048 mdo ¥ -
following wamings.
sdd2 112424 mdl — —
< sd You have not specified a swap partition. Although not
2= strictly required in all cases, it will significantly improve
sdel 2048 mdo performance for most installations.
sde2 112424 mdl

Would you like to continue with your requested partitioning
scheme?

No Yes

Create Reset

| 4 Back | | »Next|

L Note: Swap partition can be created using the similar steps, however, since these systems are high in
memory, this step is skipped (click Yes).

10. Click Next, and Format.
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Device

= RAID Devices
md0
mdl
= Hard Drives
- sdd
sddl
sdd2
+ sde
sdel
sde2

Size | Mount Point/
(MB) RAID/Volume

2045 /boot
112359

2048 mdo

112424 mdl

2048 mdo
112424 mdl

Please Select A Device

Type Format

extd v
extd v

Format Warnings
The following pre-existing devices have been selected to be
formatted, destroying all data.

Jdev/sdd partition table (MSDOS)
J/dev/sde partition table (MSDOS)

cancel || Format

Create

Reset |

|. 4mBack | | B Next |

11. Select default settings and click Next.
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h

Install boot loader on /dev/sdd. |'Change device

[J Use a boot loader password

Boot loader operating system list
Default Label Device
- Red Hat Enterprise Linux /dev/mdl

[| Add |
Edit |
Delete |

| € Back | ®p Next

12. Continue with RHEL Installation as shown below.
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The default installation of Red Hat Enterprise Linux is a basic server install. You can
optionally select a different set of software now.

@® Basic Server

O Database Server

O Web Server

O Identity Management Server

O Virtualization Host

© Desktop

O Software Development Workstation

& Minimal

Please select any additional repositories that you want to use for software installation.

] High Availability

[] Load Balancer E
] Red Hat Enterprise Linux

VT TP T S, S

=k Add additional software repositories |57 Modify repository

You can further customize the software selection now, or after install via the software
management application.

@ Customize later = Customize now

| 4 Back ‘ | W Next

13. Once the installation is complete reboot the system.

Repeat the steps 1 to 34 to install Red Hat Enterprise Linux 6.6 on Servers 2 through 32.

# Note: The OS installation and configuration of the nodes that is mentioned above can be automated through
PXE boot or third party tools.

The hostnames and their corresponding IP addresses are shown in Table 6.

Table 5 Hostnames and IP Addresses

Hostname ethO ethl eth2

rhell 172.16.10.101 172.16.11.101 172.16.12.101
rhel2 172.16.10.102 172.16.11.102 172.16.12.102
rhel3 172.16.10.103 172.16.11.103 172.16.12.103
rheld 172.16.10.104 172.16.11.104 172.16.12.104
rhel5 172.16.10.105 172.16.11.105 172.16.12.105
rhel6 172.16.10.106 172.16.11.106 172.16.12.106
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Hostname ethO ethl eth2

rhel7 172.16.10.107 172.16.11.107 172.16.12.107
rhel8 172.16.10.108 172.16.11.108 172.16.12.108
rhel9 172.16.10.109 172.16.11.109 172.16.12.109
rhell0 172.16.10.110 172.16.11.110 172.16.12.110
rhelll 172.16.10.111 172.16.11.111 172.16.12.111
rhell2 172.16.10.112 172.16.11.112 172.16.12.112
rhell3 172.16.10.113 172.16.11.113 172.16.12.113
rhell4 172.16.10.114 172.16.11.114 172.16.12.114
rhell5 172.16.10.115 172.16.11.115 172.16.12.115
rhell6 172.16.10.116 172.16.11.116 172.16.12.116
rhel32 172.16.10.132 172.16.11.132 172.16.12.132

Post OS Install Configuration

Choose one of the nodes of the cluster or a separate node as Admin Node for management such as HDP
installation, cluster parallel shell, creating a local Red Hat repo and others. In this document, we use rhell for
this suppose.

Setting Up Password-less Login

To manage all of the clusters nodes from the admin node we need to setup password-less login. It assists in
automating common tasks with clustershell (clush, a cluster wide parallel shell), and shell-scripts without
having to use passwords.

Once Red Hat Linux is installed across all the nodes in the cluster, follow the steps below in order to enable
password-less login across all the nodes.

1. Login to the Admin Node (rhell).

ssh 172.16.10.101

2. Run the ssh-keygen command to create both public and private keys on the admin node.
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[root@rhell ~]# ssh-keygen

Generating public/private rsa key pair.

Enter file in which to save the key (/root/.ssh/id rsa):
Created directory '/root/.ssh'.

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /root/.ssh/id_rsa.
Your public key has been saved in /root/.ssh/id_rsa.pub.
he key fingerprint is:
ab:4e:78:10:54:81:4e:04:8d:af:4f:a4:b2:c4:bb:88 rootirhell
he key's randomart image is:

3. Then run the following command from the admin node to copy the public key id_rsa.pub to all the
nodes of the cluster. ssh-copy-id appends the keys to the remote-host’s .ssh/authorized_key.

for IP in {101..132}; do echo -n "SIP -> "; ssh-copy-id -i ~/.ssh/id rsa.pub
172.16.11.3IP; done

4. Enter yes for Are you sure you want to continue connecting (yes/no)?

5. Enter the password of the remote host.

Configuring /etc/hosts

Setup /etc/hosts on the Admin node and other nodes as follows; this is a pre-configuration to setup DNS as
shown in the further section.

Follow the steps below to create the host file across all the nodes in the cluster:

1. Populate the host file with IP addresses and corresponding hostnames on the Admin node (rhell)
and other nodes as follows:

On Admin Node (rhell)
vi /etc/hosts
127.0.0.1 localhost localhost.localdomain localhost4 \ localhost4.localdomain4

::1 localhost localhost.localdomain localhost6 \ localhost6.localdomain6

172.16.11.101 rhell
172.16.11.102 rhel2

172.16.11.103 rhel3
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172.16.11.104 rheld
172.16.11.105 rhelb
172.16.11.106 rhelé6
172.16.11.107 rhel7
172.16.11.108 rhel8
172.16.11.109 rhel?9
172.16.11.110 rhellO
172.16.11.111 rhelll
172.16.11.112 rhell2
172.16.11.113 rhell3
172.16.11.114 rhell4d
172.16.11.115 rhell5

172.16.11.116 rhellé6

172.16.11.132 rhel32

ClusterShell (or clush) is cluster wide shell to run commands on several hosts in parallel.

From the system connected to the Internet download Cluster shell (clush) and install it on rhell. Cluster shell
is available from EPEL (Extra Packages for Enterprise Linux) repository.

wget http://dl.fedoraproject.org/pub/epel/6/x86 64/clustershell-1.6-
l.el6.noarch.rpm

scp clustershell-1.6-1.el6.noarch.rpm rhell:/root/

2. Login to rhell and install cluster shell.

yum -y install clustershell-1.6-1.el6.noarch.rpm

3. Edit /etc/clustershell/groups file to include hostnames for all the nodes of the cluster. These set of
hosts are taken when running clush with ‘-a’ option.

For 68 node cluster as in our CVD, set groups file as follows,
vi /etc/clustershell/groups

all: rhel[1-32]

[root@rhell ~]# cat /fetc/clustershell/groups
all: rhell[l-32]

[root@rhell ~14# |
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# Note: For more information and documentation on ClusterShell, visit https://github.com/cea-
hpc/clustershell/wiki/lUserAndProgrammingGuide

‘& NOTE: clustershell will not work if not ssh to the machine earlier (as it requires to be in known_hosts file), for
instance, as in the case below for rhel<host>.

[root@rhell ~]1# ssh rhel?

The authenticity of host "rhel? (172.16.11.102)" can't be established.
RSA key fingerprint is 71:95:4c:6e:37:6e:7d:T7a:8£:88:97:52:b8:bc:91:05.
Are you sure you want to continue connecting {yes/no)? vyes

Warning: Permanently added 'rhel?,172.16.11.102" (ESA) to the list of known ho
sts.

Last login: Fri Jan 15 07:00:39% 2016 from 172.16.11.101

[root@rhel? ~1# |

To create a repository using RHEL DVD or ISO on the admin node (in this deployment rhell is used for this
purpose), create a directory with all the required RPMs, run the createrepo command and then publish the
resulting repository.

1. Log onto rhell. Create a directory that would contain the repository.

mkdir -p /var/www/html/rhelrepo

2. Copy the contents of the Red Hat DVD to /var/www/html/rhelrepo.

3. Alternatively, if you have access to a Red Hat ISO Image, Copy the ISO file to rhell.

scp rhel-server-6.6-x86 64-dvd.iso rhell:/tmp
Have the Red Hat ISO file located in your present working directory.
mkdir -p /mnt/rheliso
mount -t 1s09660 -o loop /tmp/rhel-server-6.6-x86 64-dvd.iso /mnt/rheliso/

4. Next, copy the contents of the ISO to the /var/www/html/rhelrepo directory.

cp -r /mnt/rheliso/* /var/www/html/rhelrepo

[rootid ~1# mkdir -p fvar/wne/html/rhelrepo
[roo ~1# mkdir -p /mnt/rheliso

[roo ~1# mount -t iso9660 -o loop /tmp/rhel—server—ﬁ.G—xBG_Gﬂ—dvd.iso /mnt /rheliso/
[root: ~1# e¢p -r /mnt/rheliso/* /var/wwww/html/rhelrepo/
[rootidrhell ~]1# I

5. Now on rhell create a “.repo” file to enable the use of the yum command.

vi /var/www/html/rhelrepo/rheliso.repo

[rhel6.6]

164


https://github.com/cea-hpc/clustershell/wiki/UserAndProgrammingGuide
https://github.com/cea-hpc/clustershell/wiki/UserAndProgrammingGuide

Installing Red Hat Enterprise Linux 6.6 using software RAID on Cisco C240 M4 Systems

name=Red Hat Enterprise Linux 6.6
baseurl=http://172.16.10.101/rhelrepo
gpgcheck=0

enabled=

6. Now copy rheliso.repo file from /var/www/html/rhelrepo to /etc/yum.repos.d on rhell.

cp /var/www/html/rhelrepo/rheliso.repo /etc/yum.repos.d/

# Note: Based on this repo file yum requires httpd to be running on rhell for other nodes to access the reposito-
ry.

7. Copy the rheliso.repo to all the nodes of the cluster.

clush -a -b -c¢ /etc/yum.repos.d/rheliso.repo --dest=/etc/yum.repos.d/

[rootlirhell ~]# clush -a -b -c¢ /etc/yum.repos.d/rheliso.repoc --dest=/etc/yum.repos.d/

8. To make use of repository files on rhell without httpd, edit the baseurl of repo file
/etc/yum.repos.d/rheliso.repo to point repository location in the file system.

# Note: This step is needed to install software on Admin Node (rhell) using the repo (such as httpd, createrepo,
etc)

vi /etc/yum.repos.d/rheliso.repo
[rhel6.6]

name=Red Hat Enterprise Linux 6.6
baseurl=file:///var/www/html/rhelrepo
gpgcheck=0

enabled=1

9. Creating the Red Hat Repository Database.

10. Install the createrepo package on admin node (rhell). Use it to regenerate the repository data-
base(s) for the local copy of the RHEL DVD contents.

yum -y install createrepo
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[rootlrhell ~]# yum -y install createrepo

Loaded plugins: product-id, refresh-packagekit, security, subscription-manager

This system is not registered to Red Hat Subscription Managemsnt. You can use subscription-manager to register.
rhel6.5 | 3.9 kB
rhel6.5/primary db | 3.1 MB
Setting up Install Process

Resolving Dependencies

--> Running transaction check

—--> Package createrepoc.noarch 0:0.9.9-18.el6 will be installed

—--> Processing Dependency: python-deltarpm for package: createrepo-0.9.9-18.el16.ncarch

--> Running transaction check

—---> Package python-deltarpm.x86_64 0:3.5-0.5.20090913git.elé will be installed

--> Processing Dependency: deltarpm = 3.5-0.5.20090913git.el6 for package: python-deltarpm-3.5-0.5.20090913git.el6.x86_64
—-> Running transaction check

11. Run createrepo on the RHEL repository to create the repo database on admin node.

cd /var/www/html/rhelrepo

createrepo

[rootlrhell rhelrepol$# createrepo .
Spawning worker 0 with 3763 pkgs
Workers Finished

Gathering worker results

Saving Primary metadata
Saving file lists metadata
Saving other metadata
Generating sglite DBs
Sqlite DBs complete

12. Finally, purge the yum caches after httpd is installed (steps in section “Install Httpd”).

This section details setting up DNS using dnsmasq as an example based on the /etc/hosts configuration
setup in the earlier section.

Follow the steps below to create the host file across all the nodes in the cluster:
1. Disable Network manager on all nodes,
clush -a -b service NetworkManager stop
clush -a -b chkconfig NetworkManager off
2. Update /etc/resolv.conf file to point to Admin Node:

vi /etc/resolv.conf

nameserver 172.16.11.101

# Note: This step is needed if setting up dnsmasq on Admin node. Else this file should be updated with the cor-
rect nameserver
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3. Install and Start dnsmasq on Admin node:

yum -y install dnsmasqg
service dnsmasq start
chkconfig dnsmasg on

4. Deploy /etc/resolv.conf from the admin node (rhell) to all the nodes via the following clush com-
mand:

clush -a -B -c /etc/resolv.conf

b Note: A clush copy without -—dest copies to the same directory location as the source-file directory

5. Ensure DNS is working fine by running the following command on Admin node and any data-node

[root@rhel2 ~]# nslookup rhell
Server: 172.16.11.101

Address: 172.16.11.101453

Name: rhell

Address: 172.16.11.101 €

Installing httpd

Setting up RHEL repo on the admin node requires httpd. This section describes the process of setting up
one

1. Install httpd on the admin node to host repositories.

The Red Hat repository is hosted using HTTP on the admin node, this machine is accessible by all the hosts
in the cluster.

yum -y install httpd

2. Add ServerName and make the necessary changes to the server configuration file.

vi /etc/httpd/conf/httpd.conf

ServerName 172.16.10.101:80
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[rooti@rhell ~]1# vi feto/httpd/conf/httpd.conf
[rootErhell ~]1# cat fetc/httpd/conf/httpd.conf | grep ServerHame
# SBerverHame gives the name and port that the server uses to identify itself.

fiServerName www.example.com: 80

ServerName 172.16.10.101:80

#f ServerHame directive.

it ServerName dummy-host.example.com
[rootE@rhell ~1#

3. Start httpd

service httpd start
chkconfig httpd on

4. Purge the yum caches after httpd is installed (step followed from section Setup Red Hat Repo)

clush -a -B yum clean all

clush -a -B yum repolist

[rootlrhell ~]# clush -a -B yum clean all

Loaded plugins: preoduct-id, refresh-packagekit, security, subscription-manager
This system is not registered toc Red Hat Subscription Management. You can use subscription-manager to register.

Cleaning repos: rhel6.5
Clesaning up Everything

‘& Note: While suggested configuration is to disable SELinux as shown below, if for any reason SELinux needs
to be enabled on the cluster, then ensure to run the following to make sure that the httpd is able to read the Yum

repofiles

chcon -R -t httpd sys content t /var/www/html/

The latest Cisco Network driver is required for performance and updates. The latest drivers can be
downloaded from the link below:

https://software.cisco.com/download/release.html?mdfid=283862063&flowid=25886&softwareid=2838531
58&release=1.5.7d&relind=AVAILABLE&rellifecycle=&reltype=latest

In the ISO image, the required driver kmod-enic-2.1.1.66-rhel6u5.el6.x86_64.rpm can be located at
\Linux\Network\Cisco\12x5x\RHEL\RHEL6.5

1. From a node connected to the Internet, download, extract and transfer kmod-enic-2.1.1.66-
rhel6u5.el6.x86_64.rpm to rhell (admin node).

2. Install the rpm on all nodes of the cluster using the following clush commands. For this example the
rpm is assumed to be in present working directory of rhell.

[root@rhell ~]# clush -a -b -c kmod-enic-2.1.1.66-rhel6u5.e16.x86 64.rpm

[root@rhell ~]# clush -a -b "rpm -ivh kmod-enic-2.1.1.66-rhel6u5.el6.x86 64.rpm "
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Ensure that the above installed version of kmod-enic driver is being used on all nodes by running the
command “modinfo enic” on all nodes

[root@rhell ~1# clush -a -B "modinfo enic | head -5"

[/lib/modules/2.6.32-431.el6 .xBG_Gdfextrafenic!enic ko
2.1.1.686

GPL w2

Scott Feldman <scofeldmicisco.cont-
Cisco VIC Ethernet NIC Driver

Installing xfsprogs

From the admin node rhell run the command below to Install xfsprogs on all the nodes for xfs filesystem.

clush -a -B yum -y install xfsprogs

[rootiirhell ~]1# clush -a -B yum -y install xfsprogsl

Loaded plugins: product-id, refresh-packagekit, security, subscription-manager
Setting up Install Process

Resolving Dependencies

—-> Running transaction check

---> Package xfsprogs.x86_64 0:3.1.1-14.el6 will be installed

—-> Finished Dependency Rescluticn

Dependencies Resolved

Installing
xfsprogs

Transaction Summary
1 Package (=)

Total download size: 724 k

Installed size: 3.2 M

Downlcading Packages:

Running rpm check debuyg

Running Transaction Test

Transaction Test Succeeded

Running Transaction
Installing : xfsprogs-3.1.1-14.el6.x86_64
Verifying : xfsprogs-3.1.1-14.e16.x86_64

Installed:
xfsprogs.x86_64 0:3.1.1-14.e16

Complete!
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Setting up JAVA

HDP 2.2 requires JAVA 7, download jdk-7u80-linux-x64.rpm from oracle.com

(http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260.html) to admin
node (rhell).

Create the following files java-set-alternatives.sh and java-home.sh on admin node (rhell)
Vi java-set-alternatives.sh
#!/bin/bash
for item in java javac javaws Jjar jps javah javap jcontrol jconsole jdb; do
rm -f /var/lib/alternatives/$item
alternatives --install /usr/bin/Sitem $item /usr/java/jdkl.7.0 _80/bin/S$item 9
alternatives --set $item /usr/java/jdkl.7.0 80/bin/$item

done

vi java-home.sh
export JAVA HOME=/usr/java/jdkl.7.0 80

Download and copy the JDK 7 archive the /tmp directory of admin node (rhell). Run the following
commands on admin node (rhell) to install and setup java on all nodes.

1. Copying JDK rpm to all nodes
clush -b -a -c¢ /tmp/jdk-7u80-linux-x64.rpm —--dest=/tmp/

2. Make the two java scripts created above executable

chmod 755 ./java-set-alternatives.sh ./java-home.sh

3. Copying java-set-alternatives.sh to all nodes

clush -b -a -c ./java-set-alternatives.sh --dest=/tmp/
4. Extract and Install JDK on all nodes

clush -a -b rpm -ivh /tmp/jdk-7u80-1linux-x64.rpm

5. Setup Java Alternatives

clush -b -a ./java-set-alternatives.sh

6. Ensure correct java is setup on all nodes (should point to newly installed java path)

clush -b -a "alternatives --display java | head -2"

7. Setup JAVA HOME on all nodes

clush -b -a -c¢ ./java-home.sh --dest=/etc/profile.d
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8. Display JAVA_HOME on all nodes

clush -a -b "echo \$JAVA HOME"

9. Display current java -version

clush -B -a java -version

Install Openssil

Install Openssl and Openssl-devel version 1.0.1e-30 and above for RHEL6.6. This is a requirement for HDP
2.2 on all nodes. If openssl is already installed (generally the case), use the following command to upgrade
openssl

clush -a yum install -y krb5-devel zlib-devel
clush -a -b -c /root/openssl-*

clush -a -b rpm -Uvh openssl-1.0.le-*.rpm openssl-devel-1.0.le-*.rpm

[rootdrhell ~]# rpm -Uvh openssl-1.0.1e-30.el6_6.5.x86_64.rpm openssl-devel-1.0.1le-30. elE_G .5.x86_64.rpm
: openssl-1.0.1e-30.el6_6.5.x86 64.rpm: Header V3 RSA/SHAl Signature, key ID cl05b9de: NOKEY

Preparing. .. SHEEHEHEHHERHEHEEHHEHEHEHEHEHEHEHEHEHE R [100%]
1:openssl R |
2:openssl-devel HiHHEHE R R R R (100%]

(RPMs available at http://mirror.centos.org/centos/6/updates/x86_64/Packages/openss|-1.0.1e-
30.el6_6.5.x86_64.rpm and

http://mirror.centos.org/centos/6/updates/x86_64/Packages/openssi-devel-1.0.1e-
30.el6_6.5.x86_64.rpm)

‘# This requires krb5-devel and zlib-devel as dependencies. If not installed, install it as follows on the nodes
throwing error “yum -y install krb5-devel zlib-devel”

NTP Configuration

The Network Time Protocol (NTP) is used to synchronize the time of all the nodes within the cluster. The
Network Time Protocol daemon (ntpd) sets and maintains the system time of day in synchronism with the
timeserver located in the admin node (rhell). Configuring NTP is critical for any Hadoop Cluster. If server
clocks in the cluster drift out of sync, serious problems will occur with HBase and other services.

D Installing an internal NTP server keeps your cluster synchronized even when an outside NTP
server is inaccessible.

1. Configure /etc/ntp.conf on the admin node with the following contents:

vi /etc/ntp.conf
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driftfile /var/lib/ntp/drift
restrict 127.0.0.1

restrict -6 ::1

server 127.127.1.0

fudge 127.127.1.0 stratum 10
includefile /etc/ntp/crypto/pw
keys /etc/ntp/keys

2. Create /tmp/ntp.conf on the admin node and copy it to all nodes

vi /tmp/ntp.conf

server 172.16.10.101

driftfile /var/lib/ntp/drift
restrict 127.0.0.1

restrict -6 ::1

includefile /etc/ntp/crypto/pw
keys /etc/ntp/keys

3. Copy /tmp/ntp.conf file from the admin node to /etc of all the nodes by executing the following
command in the admin node (rhell)

clush -w rhel[2-32] -c /tmp/ntp.conf --dest=/etc/

b NOTE: The option “-w” above is very important, so that the NTP client configuration file is copied over to all the
nodes but the admin node (rhell) which serves as the NTP server.

4. Run the following to syncronize the time and restart NTP daemon on all nodes
clush -a -B "yum install -y ntpdate”

clush -a -b "service ntpd stop"

clush -a -b "ntpdate rhell"

clush -a -b "service ntpd start"”

5. Ensure restart of NTP daemon across reboots

clush -a -b "chkconfig ntpd on"

Enabling Syslog

Syslog must be enabled on each node to preserve logs regarding killed processes or failed jobs. Modern
versions such as syslog-ng and rsyslog are possible, making it more difficult to be sure that a syslog
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daemon is present. One of the following commands should suffice to confirm that the service is properly
configured:

clush -B -a rsyslogd -v

[rootirhell ~]$# clush -B -a rsyslogd -v

rsyslogd 5.8.10, compiled with:
FEATURE REGEXP:
FEATURE LARGEFILE:
GSSAPI Kerberos 5 support:
FEATURE DEBUG (debug build, slow code):
32bit Atomic operations supported:
64bit Atomic operations supported:
Runtime Instrumentation (slow code):

See http://www.rsyslog.com for more information.

clush -B -a service rsyslog status

Setting ulimit

On each node, ulimit -n specifies the number of inodes that can be opened simultaneously. With the default
value of 1024, the system appears to be out of disk space and shows no inodes available. This value should
be set to 64000 on every node.

Higher values are unlikely to result in an appreciable performance gain.

1. For setting ulimit on Redhat, edit /etc/security/limits.conf on admin node rhell and add the follow-

ing lines:
* soft nofile 64000
* hard nofile 64000
root soft nproc 64000
root hard nproc 64000
hdfs soft nproc 64000

hdfs hard nproc 64000
hadoop soft nproc 64000
hadoop hard nproc 64000
yarn soft nproc 64000
yarn hard nproc 64000
vora soft nproc 64000

vora hard nproc 64000
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[root@rhell ~1# vi fetc/security/limits.conf
[rootdrhell ~]1# cat /fetoc/security/limits.conf | grep 64000
soft nofile 64000
hard nofile 64000
soft nproc 64000
hard nproc 64000
soft nproc 64000
hard nproc 64000
soft nproc 64000
hard nproc 64000
soft nproc 64000
hard nproc 64000
soft nproc 64000
hard nproc 64000
[rootidrhell ~]1# clush -a -¢ feto/security/limits.conf
[rootiE@rhell ~]1# I

2. Copy the /etc/security/limits.conf file from admin node (rhell) to all the nodes using the following
command.

clush -a -b -c /etc/security/limits.conf --dest=/etc/security/

[rootlrhell ~]# clush -a -b -c¢ fete/security/limits.conf —-dest=/etc/security/

3. Edit /etc/security/limits.conf and add the following lines:

4. root soft nofile 64000

root hard nofile 64000

5. Check that the /etc/pam.d/su file contains the following settings:

#%$PAM-1.0
auth sufficient pam_rootok.so
#Uncomment the following line to implicitly trust users in the "wheel" group.
#auth sufficient pam wheel.so trust use uid

#Uncomment the following line to require a user to be in the "wheel" group.

#auth required pam wheel.so use uid

auth include system-auth

account sufficient pam_succeed if.so uid = 0 use uid quiet
account include system-auth

password include system-auth

session include system-auth

session optional pam xauth.so

6. Verify the ulimit setting with the following steps: Run the following command at a command line. The
commands should report 64000.
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# ulimit values are applied on a new shell, running the command on a node on an earlier instance of a shell will

show old values

clush
clush

[rootErhell ~1# ulimit
core file size

data seqg size
scheduling priority
file size

pending signals

max locked memory
max memory size
open files

pipe size

POSTIX message Jqueuss
real-time priority
stack size

cpu time

max user processes
virtual memory

file locks

(512 bvtes,

(seconds,

-a -B ulimit -n

-a -B ulimit -u

—d

(blocks,
(kbytes,

—C)
—-d)
(-e)
_f)
(-1i)
_l)
_m)
(-n)
-p)
-q)
(-x)
—S)
-t)
(-u)
—V)

(—x)

(blocks,

(kbytes,
(kbytes,

(bytes,

(kbytes,

(kbytes,

0
unlimited
0
unlimited
20650628
64
unlimited
64000

g

819200

0

10240
unlimited
64000
unlimited
unlimited

[rootEdrhell ~]1# c¢lush -a -B ulimit -n

54000
[rootErhell ~1# clush -a -B ulimit -u

The default Linux firewall settings are far too restrictive for any Hadoop deployment. Since the UCS Big Data
deployment will be in its own isolated network, there’s no need to leave the iptables service running.

clush -a -b "service iptables stop"

clush -a -b "chkconfig iptables off"

[root@rhell ~]# clush -a -b "service iptables stop"

[root@rhell ~]# clush -a -b "chkconfig iptables off"

SELinux must be disabled during the install procedure and cluster setup. SELinux can be enabled after
installation and while the cluster is running.

1. Disable SELinux by editing /etc/selinux/config and changing the SELINUX line to SELINUX=disabled.
The following commands will disable SELINUX on all nodes.

clush -a -b "sed -i

's/SELINUX=enforcing/SELINUX=disabled/g' /etc/selinux/config
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clush -a -b "setenforce 0"

[rooti@rhell ~]# c¢lush -a -b "sed -i 's/SELTNUX=enforcing/SELTHNUX=disabled/q"
Jetoe/selinux/confiqg ™

[rootidrhell ~]# clush -a -b "setenforce 07

# The above command may fail if SELinux is already disabled

Set TCP Retries

Adjusting the tcp_retries parameter for the system network enables faster detection of failed nodes. Given
the advanced networking features of UCS, this is a safe and recommended change (failures observed at the
operating system layer are most likely serious rather than transitory). On each node, set the number of TCP
retries to 5 can help detect unreachable nodes with less latency.

2. Edit the file /etc/sysctl.conf and on admin node rhell and add the following lines:

net.ipvéd.tcp retries2=5

3. Copy the /etc/sysctl.conf file from admin node (rhell) to all the nodes using the following command.
clush -a -b -c /etc/sysctl.conf --dest=/etc/

4. Load the settings from default sysctl file /etc/sysctl.conf by running

clush -B -a sysctl -p

Disable Swapping

In order to reduce Swapping, run the following on all nodes. Variable vm.swappiness defines how often
swap should be used. 0 is No Swapping, 60 default.

clush -a -b " echo 'vm.swappiness=0' >> /etc/sysctl.conf"

1. Load the settings from default sysctl file /etc/sysctl.conf

clush -a -b “sysctl -p”

Disable IPv6 Defaults

1. Disable IPv6 as the addresses used are IPv4.

clush -a -b “echo 'net.ipvé6.conf.all.disable ipv6 = 1' >> /etc/sysctl.conf”
clush -a -b “echo 'net.ipvé6.conf.default.disable ipv6 = 1' >> /etc/sysctl.conf”
clush -a -b “echo 'net.ipvé6.conf.lo.disable ipve = 1' >> /etc/sysctl.conf”

2. Load the settings from default sysctl file /etc/sysctl.conf

clush -a -b “sysctl -p”
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Disable Transparent Huge Pages

Disabling Transparent Huge Pages (THP) reduces elevated CPU usage caused by THP. From the admin
node, run the following commands

clush -a -b "echo never >
/sys/kernel/mm/redhat transparent hugepage/enabled"
clush -a -b "echo never >

/sys/kernel/mm/redhat transparent hugepage/defrag"

# The above command needs to be run for every reboot, hence, copy this command to /etc/rc.local so they are
executed automatically for every reboot.

3. On Admin node, run the following commands

rm —f /tmp/thp disable

echo "echo never > /sys/kernel/mm/redhat transparent hugepage/enabled" >>
/tmp/thp disable

echo "echo never > /sys/kernel/mm/redhat transparent hugepage/defrag " >>
/tmp/thp disable

4. Copy the file “thp_disable” to each node
clush -a -b -c /tmp/thp disable
5. Append the content of file thp_disable to /etc/rc.local

clush -a -b “cat /tmp/thp disable >> /etc/rc.local”

Configuring Data Drives on Name Node

This section describes steps to configure non-0OS disk drives as RAID1 using StorCli command as described
below. All the drives are going to be part of a single RAID1 volume. This volume can be used for Staging any
client data to be loaded to HDFS. This volume won’t be used for HDFS data.

From the website download storcli

http://www.Isi.com/downloads/Public/RAID%20Controllers/RAID%20Controllers%20Common%20Files/1.14.
12_StorCLl.zip

1. Extract the zip file and copy storcli-1.14.12-1.noarch.rpm from the linux directory.
2. Download storcli and its dependencies and transfer to Admin node.

scp storcli-1.14.12-1.noarch.rpm rhell:/tmp/

3. Copy storcli rpm to all the nodes using the following commands:

clush -a -b -c¢ /tmp/storcli-1.14.12-1.noarch.rpm --dest=/root/
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4. Run the below command to install storcli on all the nodes

clush -a -b rpm -ivh storcli-1.14.12-1.noarch.rpm

5. Run the below command to copy storcli64 to root directory.

cd /opt/MegaRAID/storcli/

cp storcli6d /tmp/

6. Run the following script as root user on NameNode and Secondary NameNode to create the virtual
drives.

vi /tmp/raidl.sh
/opt/MegaRAID/storcli/storcli6d -cfgldadd
r1[($1:1,%$1:2,%$1:3,%$1:4,%$1:5,%1:6,$1:7,%$1:8,%$1:9,$1:10,$1:11,$1:12,%$1:13,%1:14,5%1:

15,%$1:16,$1:17,$1:18,5$1:19,$1:20,$1:21,%$1:22,%$1:23,%1:24] wb ra nocachedbadbbu
strpsz1024 -a0

The above script requires enclosure ID as a parameter. Run the following command to get enclousure id.

/opt/MegaRAID/storcli/storcli6ed pdlist -a0 | grep Enc | grep -v 252 | awk '{print
$4}' | sort | unig -c | awk '{print $2}'

chmod 755 raidl.sh

7. Run MegacCli script as follows

/tmp/raid1.sh <EnclosurelD> obtained by running the command above
WB: Write back
RA: Read Ahead
NoCachedBadBBU: Do not write cache when the BBU is bad.

Strpsz1024: Strip Size of 1024K

# The command above will not override any existing configuration. To clear and reconfigure existing configura-
tions refer to Embedded MegaRAID Software Users Guide available at www.lsi.com

Configuring Data Drives on Data Nodes

This section describes steps to configure non-0S disk drives as individual RAIDO volumes using StorCli
command as described below. These volumes are going to be used for HDFS Data.

1. lIssue the following command from the admin node to create the virtual drives with individual RAID O
configurations on all the datanodes.
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clush -w rhel[3-32] -B /opt/MegaRAID/storcli/storcli6d4 -cfgeachdskraidO WB
RA direct NoCachedBadBBU strpszl1024 -al

WB: Write back
RA: Read Ahead

NoCachedBadBBU: Do not write cache when the BBU is bad.
Strpsz1024: Strip Size of 1024K

F.

The command above will not override existing configurations. To clear and reconfigure existing configurations

refer to Embedded MegaRAID Software Users Guide available at www.Isi.com.

Configuring the Filesystem for NameNodes, and Datanodes

The following script will format and mount the available volumes on each node whether it is Namenode, Data
node or Archival node. OS boot partition is going to be skipped. All drives are going to be mounted based on
their UUID as /data/disk1, /data/disk2, and so on.

1. On the Admin node, create a file containing the following script.

To create partition tables and file systems on the local disks supplied to each of the nodes, run the following
script as the root user on each node.

# Note: The script assumes there are no partitions already existing on the data volumes. If there are partitions,
then they have to be deleted first before running this script. This process is documented in the “Note” section at the
end of the section

vi /tmp/driveconf.sh

#!/bin/bash

#Commented because the script intermittently fails on some occasions
[[ "-x" == "${1}" ]] && set -x && set -v && shift 1

count=1

for X in $(ls /dev/disk/by-id/scsi-*)

do

echo "$X considered"

D=S$ {X##*/}

Y=${D:5}

if [[ -b ${X} && °/sbin/parted -s ${X} print quit|/bin/grep -c boot’ -ne 0 ]]
then

echo "$X bootable - skipping."

continue
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elif [[ ${Y} =~ SATA INTEL SSD* ]]

then

echo "$X bootable partition skipping"

else

echo "$X for formating"

/sbin/parted -s ${X} mklabel gpt quit -s
/sbin/parted -s ${X} mkpart 1 6144s 100% quit
#Identify drive mapping in /dev/sd*

drive="1s -1 ${X} | cut -d " " -f11 | cut -4 "/" -£f3°
drive map="/dev/Sdrive"

/sbin/mkfs.xfs -f -q -1 size=65536b,lazy-count=1,su=256k -d
sunit=1024,swidth=6144 -r extsize=256k -L ${drive}l ${drive_map}l

(( $? )) && continue
#Identify UUID
UUID="blkid ${drive map}l | cut -d " " -£f3 | cut -d "=" -f2 | sed 's/"//g'"’
echo "UUID of ${drive map}l = ${UUID}"
/bin/mkdir -p /data/disk${count}

(( $? )) && continue

/bin/mount -t xfs -0 allocsize=128m,noatime,nobarrier,nodiratime -U
${UUID} /data/disk${count}

(( $? )) && continue

echo "UUID=S${UUID} /data/diskS${count} xfs
allocsize=128m,noatime,nobarrier,nodiratime 0 0" >> /etc/fstab

((count++))

fi

done

2. Run the following command to copy driveconf.sh to all the nodes
chmod 755 /root/driveconf.sh

clush -a -B -c¢ /tmp/driveconf.sh

3. Run the following command from the admin node to run the script across all data nodes

clush -a -B /root/driveconf.sh
4. Run the following from the admin node to list the partitions and mount points
clush -a -B df -h

clush -a -B mount
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clush -a -B cat /etc/fstab

In-case there is need to delete any partitions, it can be done using the following.

5. Run command ‘mount’ to identify which drive is mounted to which device /dev/sd<?>
6. umount the drive for which partition is to be deleted and run fdisk to delete as shown below.

Care to be taken not to delete OS partition as this will wipe out OS.
mount
umount /data/diskl € diskl shown as example

(echo d; echo w;) | sudo fdisk /dev/sd<?>

Cluster Verification

The section describes the steps to create the script cluster_verification.sh that helps to verify CPU, memory,
NIC, storage adapter settings across the cluster on all nodes. This script also checks additional prerequisites
such as NTP status, SELinux status, ulimit settings, JAVA_HOME settings and JDK version, IP address and
hostname resolution, Linux version and firewall settings.

1. Create script cluster_verification.sh as follows on the Admin node (rhell)

vi cluster verification.sh
#!/bin/bash

shopt -s expand aliases

# Setting Color codes
green="'\e[0;32m’
red="\e[0;31m"

NC='\e[Om' # No Color

echo -e "${green} === Cisco UCS Integrated Infrastructure for Big Data \ Cluster
Verification === ${NC}"

echo ""

echo ""

echo -e "${green} ==== System Information ==== ${NC}"

echo ""

echo ""

echo -e "${green}System S${NC}"

clush -a -B " "which dmidecode’™ |grep -A2 '~System Information'"
echo ""

eChO wn
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echo -e "${green}BIOS S${NC}"

clush -a -B " "which dmidecode”™ | grep -A3 '~BIOS I'"
echo ""

echo ""

echo -e "S${green}Memory S${NC}"

clush -a -B "cat /proc/meminfo | grep -i “memt | unig"
echo ""

echo ""

echo -e "S${green}Number of Dimms S${NC}"

clush -a -B "echo -n 'DIMM slots: '; “which dmidecode” |grep -c \

'“[[:space:]]*Locator:""

clush -a -B "echo -n 'DIMM count is: '; “which dmidecode®™ | grep \ "Size"| grep
-C "MB" "

clush -a -B " “which dmidecode”™ | awk '/Memory Device$/,/"$/ {print}' |\ grep -e

'“"Mem' -e Size: -e Speed: -e Part | sort -u | grep -v -e 'NO \ DIMM' -e 'No
Module Installed' -e Unknown"

echo ""
echo mn
# probe for cpu info #

echo -e "${green}CPU ${NC}"

clush -a -B "grep '“model name' /proc/cpuinfo | sort -u"
echo mwn
clush -a -B "'which lscpu’ | grep -v —-e op-mode -e "“Vendor -e family -e\ Model: -

e Stepping: -e BogoMIPS -e Virtual -e "Byte -e '~NUMA node(s)'"
echo ""

echo ""

# probe for nic info #

echo -e "S${green}NIC S${NC}"

clush -a -B "'which ifconfig® | egrep '("e|”p)' | awk '{print \$1}' | \ xargs -1
"which ethtool”™ | grep -e "Settings -e Speed"

echo ""

clush -a -B "“which 1lspci® | grep -i ether"

echo ""

echo ""

# probe for disk info #

echo -e "S${green}Storage S${NC}"
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clush -a -B "echo 'Storage Controller: '; “which lspci® | grep -i -e \ raid -e
storage -e 1lsi"

echo ""

clush -a -B "dmesg | grep -i raid | grep -i scsi"

echo ""

clush -a -B "lsblk -id | awk '{print \$1,\$4}'|sort | nl"
echo ""

echo ""

echo -

@

"S${green} Software S{NC}"

echo ""

echo ""

echo -e "${green}Linux Release ${NC}"
clush -a -B "cat /etc/*release | unig"
echo ""

echo ""

echo -e "${green}Linux Version ${NC}"
clush -a -B "uname -srvm | fmt"

echo ""

echo ""

echo -e "S$S{green}Date S${NC}"

clush -a -B date

echo ""

echo ""

echo -e "${green}NTP Status S${NC}"
clush -a -B "ntpstat 2>&1 | head -1"
echo ""

echo ""

echo -e "${green}SELINUX S${NC}"

clush -a -B "echo -n 'SElinux status: '; grep "SELINUX= \ /etc/selinux/config
2>&1"

echo mwn
echo mwn

echo -e "${green}IPTables S${NC}"
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clush -a -B "“which chkconfig®™ --list iptables 2>&1"

echo mwn

clush -a -B " “which service  iptables status 2>&1 | head -10"
echo mi

echo mwn

echo -e "S${green}Transparent Huge Pages S${NC}"

clush -a -B " cat /sys/kernel/mm/*transparent hugepage/enabled"
echo ""

echo ""

echo -e "${green}CPU SpeedS${NC}"

clush -a -B "echo -n 'CPUspeed Service: '; “which service  cpuspeed \ status
2>&1"

clush -a -B "echo -n 'CPUspeed Service: '; “which chkconfig®™ --1list \ cpuspeed
2>&1"

echo ""

echo ""

echo -e "${green}Java Version${NC}"

clush -a -B 'java -version 2>&l; echo JAVA HOME is ${JAVA HOME:-Not \ Defined!}'
echo ""

echo ""

echo -e "${green}Hostname Lookup${NC}"

clush -a -B " ip addr show"

echo ""

echo ""

echo -e "${green}Open File Limit${NC}"

clush -a -B 'echo -n "Open file limit (should be >32K): "; ulimit -n'

2. Change permissions to executable

chmod 755 cluster verification.sh

3. Run the Cluster Verification tool from the admin node. This can be run before starting Hadoop to
identify any discrepancies in Post OS Configuration between the servers or during troubleshooting
of any cluster / Hadoop issues.

/cluster verification.sh

184



Install and Configure Hadoop, YARN, and Spark

Install and Configure Hadoop, YARN, and Spark
I —————————————————————

Installing HDP 2.2

HDP is an enterprise grade, hardened Hadoop distribution. HDP combines Apache Hadoop and its related
projects into a single tested and certified package. HDP 2.2 includes more than a hundred new features and
closes thousands of issues across Apache Hadoop and its related projects with the testing and quality
expected from enterprise quality software. HPD 2.2 components are depicted in figure below. The following
sections go in detail on how to install HDP 2.2 on the cluster configured as shown in the earlier sections.

Figure 23 Creating Host Firmware Package
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* version numbers are targets and subject to change at time of general availability in accordance with ASF release process

Pre-Requisites for HDP Installation

This section details the pre-requisites for HDP Installation such as setting up of HDP Repaositories.

HortonWorks Repo
From a host connected to the Internet, download the Hortonworks repositories as shown below and transfer

it to the admin node.
mkdir -p /tmp/Hortonworks
cd /tmp/Hortonworks/

1. Download Hortonworks HDP Repo

wget http://public-repo-1.hortonworks.com/HDP/centos6/HDP-2.2.0.0-centos6-rpm.tar.

[root@Srvl Hortonworksl# wget http://public-repo-1.hortonworks.com/HDP/centos6/HDP-2.2.0.0-centosé-rpn.tar.gz
http://public-repo-1.hortonworks.com/HDP/centos6/HDP-2.2.0.0-centosé-rpm.tar.gz

--2015-03-06 17:02:05--
Resclving public-repo-1.hortonworks.com. ..
Connecting to public-repo-1.hortonworks.com|54.192.118.226]:80...
HTTP request sent, awaiting response... 200 OK

Length: 3260497490 (3.0G) [application/x-tar]

Saving to: aHDP-2.2.0.0-centosé-rpm.tar.gza

54.192.118.226, 54.230.118.137, 54.230.116.98, ...
connected.

] 252,892,909 11.2M/s

7% [=====>

2. Download Hortonworks HDP-Utils Repo
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wget http://public-repo-1.hortonworks.com/HDP-UTILS-1.1.0.20/repos/centos6/HDP-UTILS-1.1.0.20-
centos6.tar.gz

[rootlSrvl Hortonworks]# wget http://public-repo-1.hortonworks.com/HDP-UTILS-1.1.0.20/repos/centos6/HDP-UTI
LS-1.1.0.20-centos6.tar.gz

--2015-03-06 17:04:09-- http://public-repo-1.hortonworks.com/HDP-UTILS-1.1.0.20/repos/centos6/HDP-UTILS-1.
1.0.20-centosé .tar.gz

Rescolving public-repo-1.hortonworks.com... 54.230.119.106, 54.239.132.164, 54.239.132.162,

Connecting to public-repe-1.heortonworks.com|54.230.119.106]|:80... connected.

HTTP request sent, awaiting response... 200 OK
Length: 14076549 (13M) [application/x—tar]
Saving to: &HDP-UTILS-1.1.0.20-centos6.tar.gzé

85% [===============—==—==—=====—==—===————————oo—ooooo—ooem ] 11,981,127 3.05M/s eta ls

3. Download Ambari Repo

wget http://public-repo-1.hortonworks.com/ambari/centos6/ambari-1.7.0-centos6.tar.qz

[rootlSrvl Hortonworks]# wget http://public-repo-1.hortonworks.com/ambari/centos6/ambari-1.7.0-centosé.tar.
gz

--2015-03-06 17:05:23-- http://public-repo—1.hortonworks.com/ambari/centos6/ambari-1.7.0-centos6.tar.gz
Resolving public-repo-1.hortonworks.com... 54.192.118.219, 54.192.118.224, 54.230.118.187, ...

Connecting to public-repo-l.heortonwerks.com|54.192.118.219]:80... connected.

HTTP regquest sent, awaiting response... 200 OK

Length: 103219329 (98M) [application/x—tar]
Saving teo: dambari-1.7.0-centos6.tar.gza

1 9,123,154 2.18M/s eta 58s

4. Copy the repository directory to the admin node

scp -r /tmp/Hortonworks/ rhell:/var/www/html

5. Extract the contents of the archives

cd /var/www/html/Hortonworks
tar -zxvf HDP-2.2.0.0-centos6-rpm.tar.gz
tar -zxvf HDP-UTILS-1.1.0.20-centos6.tar.gz

tar -zxvf ambari-1.7.0-centos6.tar.gz

6. Create the hdp.repo file with following contents

vi /etc/yum.repos.d/hdp.repo

[HDP-2.2.0.0]

name=Hortonworks Data Platform Version - HDP-2.2.0.0
baseurl=http://rhell/Hortonworks/HDP/centos6/2.x/GA/2.2.0.0
gpgcheck=0

enabled=1

priority=1

[HDP-UTILS-1.1.0.20]

name=Hortonworks Data Platform Utils Version - HDP-UTILS-1.1.0.20
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baseurl= http://rhell/Hortonworks/HDP-UTILS-1.1.0.20/repos/centos6

gpgcheck=0
enabled=1
priority=1

[rootlrhell ~]# vi /ete/yum.repos.d/hdp.repo

[rootlirhell ~]# cat /etoe/yvum.repos.d/hdp.repo

[HDP-2.2.0.0]

name=Hortonworks Data Platform Version - HDP-2.2.0.0
baseurl=http://rhell/Hortonworks/HDP/centos6/2 . x/GA/2.2.0.0
gpgcheck=0

enabled=1

priority=1

[HDP-UTILS-1.1.0.20]

name=Hortonworks Data Platform Utils Version - HDP-UTILS-1.1.0.20
baseurl= http://rhell/Hortonworks/HDP-UTILS-1.1.0.20/repos/centoss
gpgcheck=0

enabled=1

priority=1

7. Create the Ambari repo file with following contents

vi /etc/yum.repos.d/ambari.repo

[Updates-ambari-1.7.0]

name=ambari-1.7.0 - Updates
baseurl=http://rhell/Hortonworks/ambari/centos6/1.x/updates/1.7.0
gpgcheck=0

enabled=1

priority=1

[rootirhell ~]# vi /etce/yum.repos.d/ambari.repo
[rootlrhell ~]# cat /etc/yum.repos.d/ambari.repo
[Updates—ambari-1.7.0]

name=ambari-1.7.0 - Updates

baseurl=http://rhell/Hortonworks/ambari/centos6/1l.x/updates/1.7.0
gprgcheck=0

8. From the admin node copy the repo files to /etc/yum.repos.d/ of all the nodes of the cluster.

clush -a -b -c /etc/yum.repos.d/hdp.repo --dest=/etc/yum.repos.d/

clush -a -b -c¢ /etc/yum.repos.d/ambari.repo —--dest=/etc/yum.repos.d/
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Installing Ambari Server

Follow the steps below to install HDP.

9. Install and Setup Ambari Server on rhell

yum -y install ambari-server

[rootirhell ~]# yum -y install ambari-server

Loaded plugins: product-id, security, subscription-manager

This system is not registered to Bed Hat Subscription Management. You can use
subscription-manager to register.

Setting up Install Process

HDP-2.2.0.0

HDP-2.2.0.0/primary db

HDP-UTILS-1.1.0.20

HDP-UTIL5-1.1.0.20/primary db

RHELG . &

RHELG . 6 /primary db
Updates—ambari—I.T.O
Updates-ambari-1.7.0/primary db
Resolving Dependencies _
F Bunning transaction check

- Package ambari-server.noarch 0:1.7.0-1692 will be installed
> Processing Dependency: postgresqgl-server >= 8.1 for package: ambari-serve
r-1.7.0-169. noarch
» BPunning transaction check
- Package postgresql-server.x86 64 0:8.4.20-1.el16 5 will be installed
> Processing Dependency: postgresql(xB6-64) = 8.4.20-1.el6 5 for package: p
ostgresql-server-8.4.20-1.el6 5.x86 64
> Processing Dependency: postgresql-libs(x86-64) = 8.4.20-1.el6 b for packa
postgresql-server-8.4.20-1.elb 5h.x86 64
- Processing Dependency: libpq.so.5()(6dbit) for package: postgresql-server
.4.20-1.el6 h.xB86 64
> Bunning transaction check
Package postgresql.x86 64 0:8.4.20-1.e16 5 will be installed
- Package postgresql-libs.x86 64 0:8.4.20-1.e16 5 will be installed

10. Setup Ambari Server

ambari-server setup —-j $JAVA HOME -s
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[rootirhell ~]1# echo SJAVA HOME
/usr/java/jdkl.7.0 80 _
[rootidrhell ~]1# ambari-server setup -] SJAY¥A HOME -s
Using python Jusr/bin/python?.6 _
Setup ambari-server
Checking SELinux. ..
SELinux status is 'disabled’
Customize user account for ambari-server daemon [y/n] (n)?
Adjusting ambari-server permissions and ownership...
firewall. ..
JDK. ..
JAY¥A HOME Jusr/java/jdkl.7.0 80 must be walid on ALL hosts
JCE Eolicy files are requirea for configuring Kerberos security. If
to use Kerberos,please make sure JCE Unlimited Strength Jurisdiction
Policy Files are walid on all hosts.
Completing setup...
Confiquring database. ..
Enter advanced database configuration [v/n] (n)?
Default properties detected. Using built-in database.
Checking PostgreSQL. ..
Running initdb: This may take upto a minute.
Initializing database: [ 0K ]

about to start PostgreSQL
Confiquring local database...
Connecting to local database...done.
Confiquring PostgreSQL. ..

Restarting PostgreSQL

Extracting system views...
.ambari-admin-1.7.0.169. jar

Adjusting ambari-server permissions and ownership...
Aambari Server Tsetup' completed successfully.
[rootErhell ~1# [

11. Start Ambari Server

ambari-server start

[rootdrhell ~1# ambari-server start

Using python Jusr/bin/python2.6

Starting ambari-server

Ambari Server running with 'root'™ privileges.

Organizing resource files at /var/lib/ambari-server/resources...
Server PID at: /var/run/ambari-server/ambari-server.pid

Server out at: /var/log/ambari-server/ambari-server.out

Server log at: /var/log/ambari-server/ambari-server. log

Ambari Server 'start' completed successfully.
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12. Confirm Ambari Server Startup

ps -ef | grep ambari-server

[rootidrhell ~]# ps -ef | grep ambari-server

root 40141 1 15 0%:05 pts/1 00:00:15 Jusr/java/jdk1.7.0 80/bin/jav
a -server -XX:HewRatio=3 -XX:+UseConcMarkSweepGC -XX:-UseGCOverheadLimit -XX:
CHM8InitiatingOccupancyvFraction=60 -Xms512m -Xmx2048m -Djava.securitvy.auth.log
in.config=/etc/ambari-server/conf/krb5JaASIogin. conf -Djava.security.krbh.con

f=/etc/krbh.conf -Djavax.security.auth.useSubjectCredsOnly=false -cp Fetc/amb
ari-server/conf: fusr/lib/ambari-server/*: fusr/local/sbin: fusr/local/bin: /sbhin
:/bin: fusr/sbin: fusr/bin: froot /bkin: fsbin/: fusr/sbin: fusr/lib/ambari-server/*
org.apache. ambari. server.contreller. AmbariServer

root 40261 39217 0 09:07 pts/l 00:00:00 grep ambari-server

Log into Ambari Server

Once the Ambari service has been started, access the Ambari Install Wizard through the browser.

1. Point the browser to http://<ip address for rhel1>:8080

2. Log in to the Ambari Server using the default username/password: admin/admin. This can be
changed at a later period of time.

Qg Ambari

Username
admin
Password
Licensed under the Apache License, Version 2.0.
See third-party tools/resources that Ambari uses and their respective authors

Once logged in the “Welcome to Apache Ambari” window appears.
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i Clysters
Welcome to Apache Ambari
Mo clusters
Provision a cluster, manage who can access the cluster, and customize viewes for Ambari users,
12 vigws
Create a Cluster
Wigws

Uze the Instal Wizard to select services and configure your cluster

2 Uzer + Group Management

Uzers

Groups

Manage Users + Groups Deploy Wiews
Manage the users and groups that can access Creste view instances and grant permissions
Ambari
HEE
HEE
HEE

Creating a Hadoop Cluster

Use the following steps to create a Hadoop cluster using Ambari.

1. Click Launch install wizard button.

2. At the Get started page type “VoraOnUCS” as name for the cluster in the text box.

3. Click the Next button.

Get Started

Select Stack Thiz wwizard will walk you through the cluster installation process. Let's start by naming your new cluster.

Install Cptions

Mame your cluster Learn more
Confirm Hosts

“araCnlCs
Choose Services

Aszign Masters

Azsign Slaves and Clients
Customize Services
Revigw

Install, Start and Test

Summary
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Select Stack

In the following screen

1. Select HDP 2.2 stack
2. Expand “Advanced Repository Options”. Under the advanced repository option:

a. Select RedHat 6 checkbox

b. Uncheck rest of the checkbox

c. Update the Redhat 6 HDP-2.2 URL to http://rhell/Hortonworks/HDP/centos6/2.x/GA/2.2.0.0
d. Update the Redhat 6 HDP-UTILS-1.1.0.20 URL to

e. http://rhell/Hortonworks/HDP-UTILS-1.1.0.20/repos/centos6

3. Click Next to continue the installation.

CLUSTER IMSTALL WIZARD

Select Stack

Please select the service stack that you want to use to install your Hadoop cluster.

Get Started

Inztall Sptionz
Stacks
Confirm Hosts
® HDP 2.2
Chooze Zervices HOP 24
Azsign Mazterz HDP 20
HOF 1.3

Azsign Slaves and Clients

SIS SEREES ¥ Advanced Repository Options

Review
Install, Start and Test Customize the repos.itor\,f Base URL.S for dovenlosding the Sta.ck software packages: If s h.osts oo not
have access to the internet, vou will have to create a local mirror of the Stack repository that is
SLIMITEE Y accessible by all hosts and uze those Baze URLs here.
03 Hame Base URL
redhats HDP-2.2 btpfipublic-repo-1 hortorworks comMHDPicentosSr2 G Al €
HOP-UTIL=- hitp: fpublic-repo-1 hortonwarks comMDP-UTILS-1 10,20k
14020
w redhatd HDP-2.2 ¥ | bt irhel HartormorksHOPicentosa/2 G2 2 0.0 & Undo
HDP-UITILS-

11020 v http: dirhel ! HaortorreearksMDP-UTILS-1 1 0 20irepos/centost € '2Undo

HDP Installation

In order to build up the cluster, the install wizard needs to know general information about how the cluster
has to be set up. This requires providing the Fully Qualified Domain Name (FQDN) of each of the host. The
wizard also needs to access the private key file that was created in Set Up Password-less SSH. It uses
these to locate all the hosts in the system and to access and interact with them securely.

1. Use the Target Hosts text box to enter the list of host names, one per line. One can also use ranges
inside brackets to indicate larger sets of hosts.
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2. Select the option Provide your SSH Private Key in the Ambari cluster install wizard

a. Copy the contents of the file /root/.ssh/id_rsa on rhell and paste it in the text area provided by
the Ambari cluster install wizard.

MITEoqIBABKCAQEAGSs fMATBLEGE sKOXVYULKY /CG+0RFvBkMOngpns3W+i%+rjhT7
HQ3Revx4ULYcs3YHWIkCE8sATJHB281iU8diQNhOM11ghtgf2sGmd0UC+yJu/PikG
ETFPMLF2+HkgqDEf43 /cWHpWWE /5FhmRaibgBgbh0801dISvgKrIUY¥CHeipDY¥1W1rC
Zh85+diBtQ3zusMlybhBzWF fx1fz6Ruu/K+G01Q/XEWs+ELtRYAT20Y7 /7T1EjDbE joW
QUPyXXHwmaoRz /e?254AM1d203xy7S6hv¥00pP1fdknaSpnd1Rr0OzuBt 6CcEKTuxhzv
S¥qsdtogUZ2E21VLLI39PxP jk+c¥GETYBOG ] YNEQTIB TWKCRAQAOP4aD3vHITO3 4 Yo
MrsjoIcchgqVEh?01iaCBRvGnOleLl1KCsQaMTTOTkvaFvxDOL i 2GhFroWCmXaeip 0w
xgoXbshgk6vemhQbrCsqY5sochbE2KeBRb /w09 nbuEx+¥eqV¥isfFGolPjtxJEZuzl/6
nyalNpV¥mDvafIzUHockXBMQcThifT5aQPNfGpgqXnZBMZOTIdSOIRAWWQs 1/ z2qYhZCd
OkhJr¥hdxattbhe JWTALMXS JgRGxWwOFaAP aLXTdVginGNod / /EDY10QRsQFrfIuBuz
ZYG/AZubmEWTvBohC181b3vIXW/ hvoddFGI6PWjAgHNXYUGnJFisP000OtEFy201I£0
cdBzRoGBAPgmBzraqxUlJph06BLe? /EPHKSt 0swyw0OOC /6 kchTUOWUAfMaWFFVYXQ
FWDpBEVK6XWvUzhhYncs0 /¥0rIJPMoF AmvRg2R3IXYDEDpekotDiYT /XqV¥ IhrCpzuM
qglyzc+ZhEKmupjvbhEThhySHBq3zDpDUNPEDTTUSMGZR+6uwYIjDUfAoGBAPTI11 /U0
OXh3ADLONLFrY0 IpBEWOHWOF leufih /MEKdoApSq0Ttuiv267nM5x9BN11nBHEZ20P
VAE 0cwvmAQo93RqOt ThIObEL+82HEqQZ iAs fwrPW+00OdCzmnt zqgyUd7 juLALtBECEHD
CFX8z6IwPSWmxc jWhbd1WhtXK1/EhH115iy3A0GBAON3+DAtLQjiCHRNDFYOJHLGA 2
kLiGoid+elorDk79idnkNuSvsnd2eoco8dn00v¥hfrM+P2E /NUgWkNA1x1UkI1%kok
hmmk jIUEs8gs19+JkPOLP30TTJolPpec 1 fP+hdkd+WzJPaZCmphHkcCO6t S4dkCmE
D0e/TviGBhLx441YhDI¥AOGAFMLDAAFGWSTFgLEXYoX47tThLe60YmuilFDI /KvQ+
GqRAOKARTvalePLD+=z93huIUMAE1EQSlv+Drt aT+Z2sGuz3X3GVYLOMOmOkNjAQ0OfORPT
WEfUTHPZPIVELRITY+cOVO! yvksTHrEJ2+4syvG02MACPEJOoAAYCGkE +wddwxDYL+WI
WYECgYEAMyVW=z4dvIT1ibyrZ87 ShvkgCuMS KT 6QdxGDhmRBTL.TEGechTL. THuBvLhZn
rcBBEesBhq+gijWipvgal /zeXalwZMBonTDdn0abpPgb¥S8cSkGRHc i7TLEbAYVENgY
isknA/SArnWHiSHA1WO2KuLRXVk /qE 1FGRz0OfMqQIzNCEB6KBwi=

3. Click the Register and Confirm button to continue.
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CLUSTER INSTALL WIZARD

Install Options

Get Started
Select Stack Enter the list of hosts to be included in the cluster and provide your S5H key.

Target Hosts

Eriter & list of hosts using the Fully Gualified Domain Mame (FRDMY, one per line, Or use Pattern Expressions

Confirm Hosts

Choose Services

Azzign Masters rhel[1-32]

Azsign Slaves and Clients

Customize Services o
I Host Registration Information

Install, Start and Test # Provide your S5H Private Key to sutomatically register hosts

SLIMMmEry hoose File | Mo file chozen

SEH user (root or passwordless sudo accourt) | root

Perform manual registration on hosts and do not use S5H

«— Back

Licenzed under the Apache Licenze, “ersion 2.0
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Hostname Pattern Expressions

Host nhame pattern expressions

rhel
rhel2
rhel3
rheld
rhels
rhelE
rhel?
rhield
rheld
rhel o

Confirm Hosts

This screen allows you to ensure that Ambari has located the correct hosts for the cluster and to check those
hosts to make sure they have the correct directories, packages, and processes to continue the install.

If any hosts were selected in error, it can be removed by selecting the appropriate checkboxes and clicking
the grey Remove Selected button. To remove a single host, click the small white Remove button in the
Action column.

When the lists of hosts are confirmed, click Next.
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CLUSTER INSTALL WIZARD

Confirm Hosts

Choose Services

Confirm Hosts

Get Started
Select Stack Registering your hosts.

. Fleaze confirm the host list and remove any hosts that you do not want to include in the cluster.
Install Options

Show: ERERN Installing (07 | Registering (00 | Success (32) Fail (00

Show: | 25 v

_ Progress Status Action
Aszign Masters
Azsign Slaves and Clients rheft _ Suecess SiEnoe
Customize Services thel2 B cuccess & Remee
Feevigwy thel3 B cuccess @ Famewe
Inztall, Start and Test
rheld B cuccess & Remee
SUmmEy
thels B cuccess & Remee
thels B cuccess & Remee
thel? B cuccess & Remee
thelg B cuccess & Remee
theld B success & Remee
thetl 0 B success & Remee

-

1-32 of 32 LK - |

Choose Services

HDP is made up of a number of components. See Understand the Basics for more information.

1. Select none, to unselect all items
2. Select, HDFS, YARN+MapReduce2, Nagios, Ganglia and Zookeeper services

3. When you have made your selections, click Next.
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& admin =

Choose Services

et Started

Select Stack Choose which services you want to install on your cluster.
Install Cptions

confirm Hosts Service all | none Yersion Description

+ HOFS 2602200  Apache Hadoop Distributed File System

« YVARMN + MapReduce? 2602200  Apache Hadoop MextGen MapReduce (Y ARM)

Tez 0522200  Tezisthe next generation Hadoop Guery Processing framesvork
weritten on top of YARMN.

+ Magios 350 Magios Monitoring and Alerting system
< Gandlis 350 Gandlia Metrics Collection system (REDTool will be installed too)
Hive 01402200 Datawarehouse system for ad-hoc gueries & analysis of large

datasets and table & storadge management service

HB=ase 09342200 Mon-relational distributed database and centralized service for
configuration management & synchronization

Pigy 01402200 Scripting platform for analyzing large datasets

Sgoop 1452200  Tool for transferring bulk data between Apache Hadoop and structured
data stores such as relational databaszes

D0zie 4102200  System for workflowe coordination and execution of Apache Hadoop
jobs. This also includes the installation of the optional Cozie Yeb
Canzole which relies on and will install the ExtS Library.

< Zookesper 3462200  Centralized service which provides highly reliable distributed

‘& Hive will be installed at a later stage.

Assign Masters

The Ambari install wizard attempts to assign the master nodes for various services that have been selected
to appropriate hosts in the cluster. The right column shows the current service assignments by host, with the
hostname and its number of CPU cores and amount of RAM indicated.

1. Reconfigure the service assignment to match the table shown below

Service Name Host
NameNode rhell
SNameNode rhel2
DataNodes / NodeManager rhel3 - rhel32
HistoryServer rhel2
ResouceManager rhel2
Nagios Server rhell
Ganglia Collector rhell
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Service Name Host

Zookeeper rhell, rhel2, rhel3

Clients (HDFS, YARN, MapReduce?2, | rhell - rhel32
ZooKeeper)

CLUSTER INSTALL WIZARD

Assign Masters

et Started

Select Stack Azzign master componerts to hosts vou want to run them an.

Install Cptions

Confirm Hosts Shamehode: | rhel2 (2522 GB, 46 cores, ¥ rhell (2522 GB, 48 cores)

OiEEss SERIEES MameMode: | rhell (252.2 GB, 45 cores’ ¥

History Server:  rhel2 (2522 0GB, 48 cores’ ¥

Assign Slaves and Clients

Customize Services N .
App Timeline Server: | rhel2 (2522 GB, 46 cores’ ¥

Reviewy

wer

Install, Start and Test Resourcelanager.  rhel2 (2522 0GB, 48 cores ¥
SUMImary .
Magios Server: | rhel2 (2522 0GB, 48 cores ¥
Gandlia Terver. | rhel2 (2522 GB, 48 cores. ¥
Tookeeper Server: | rhell (2522 GB, 46 cores’ ¥ °

Tookeeper Server: | rhel2 (252.2 GB, 48 cores. ¥ o

Lookeeper Zerver: | rhel3 (2522 GB, 48 cores’ T ° o

— Back

‘ﬁ Note: On a small cluster (<16 nodes), consolidate all master services to run on one or two nodes. For large
clusters (>= 32 nodes), deploy master services across 3 nodes, and consider adding two additional zookeeper
nodes.

2. Click the Next button.

Assign Slaves and Clients

The Ambari install wizard attempts to assign the slave components (DataNodes, NodeManagers,
RegionServers, Supervisor and Flume) to appropriate hosts in the cluster. Reconfigure the service
assignment to match below:

1. Assign DataNode, NodeManager, RegionServer ,Supervisor and Flume on nodes rhel3- rhel32
2. Assign Client to all nodes

3. Click the Next button.
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Client Service Name Host

DataNode rhel3 to rhel32
NodeManager rhel3 to rhel32

Client All nodes, rhel3 - rhel32
Vora Extension rhell

Vora rhell - rhel32

CLUSTER INSTALL WIZARD

Assign Slaves and Clients

Get Started

Select Stack Azsign slave and client components to hosts you want to run them on.
. Hosts that are sssigned master components are shown with .

In=tall Cptions

"Cliert" will inzstall HOFS Client, MapReduce2 Client, % ARN Client and fookeeper Client.

Confirm Hosts

Choose Services Host all | none all | none all | none
Assign Masters rhel s Diatabloce hodetanager # Clizrt
rhel2 Dataklode 7 Modebanager # Client
Customize Services
Reviewy rheld s w Databode # Modebanager < Client
Install, Start and Test rheld ¥ DataMode # Modebanager w Client
SUmmary
rhels ¥ Datakloce # Modelanager « Client
rhelg ¥ Datakode # Modelanager # Client
rhel? ¥ Dataklode # Modetlanager # Client
rhels ¥ Dataklode # Modellanager # Client
rheld v Datablocde ¥ Modetlanacger # Client
-
vlraln  Matahblsacda @ hlasakdarasar  Tliard
Show: | 25 v 1-320f32 H & + M
«— Back

Customize Services

This section presents with a set of tabs that manage configuration settings for Hadoop components. The wizard
attempts to set reasonable defaults for each of the options here, but this can be modified to meet specific
requirements. Following sections provide configuration guidance that should be refined to meet specific use
case requirements.

Following are the changes made:
e Memory and service level setting for each component and service level tuning

e Customize the log locations of all the components to ensure growing logs do not cause the SSDs to
run out of space
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HDFS

In Ambari, choose HDFS Service from the left tab and go to “Configs” tab.

Use the “Search” box on top to filter for the properties mentioned in the tab to update the values

HDFS JVM Settings

Update the following HDFS configurations in Ambari

Property Name

Value

NameNode Directory

/data/disk1/hadoop/hdfs/namenode

NameNode Java Heap Size

4096

SNameNode Directory

/data/disk1/hadoop/hdfs/namesecondary

Hadoop maximum Java heap size 4096
DataNode maximum Java heap size 4096
Datanode Volumes Failure Toleration 3

Manage Config Groups for Archival Nodes

Ambari initially assigns all hosts in your cluster to one default configuration group for each service installed.

CLUSTER INSTALL WIZARD
Get Started
Select Stack
Install Cptions
Confirm Hosts
Choose Services

Azsign Masters

Azsign Slaves and Clients

Review
Inztall, Start and Test

Summary

Customize Services

e hawe come up with recommended configurations for the services you selected. Customize them as you
see it

HDFS  MapReduce?  YARM  Magioz @) Gangla  Zookeeper Misc

Group | HDFS Defautt (32)  ~ Manage Config Groups

¥ Mamehode

Mametlods hosts rhell

Mametode directaries

Mametode Java heap 4096 =]
zize

Mametods new 200 (=]
generation size

Mametlods maximom 200 (=]
newy generation size

Mameiode permanent 128 =]

meneratinn sive
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¥  Zecondary Mametode

SMameMaode host rhel?

Secondaryiametode idataidizk1 hadoophdizinamesecondary
Checkpoint directories
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¥  Databode
Dataklode hosts rhel3 and 9 athers
DataNl:ldE dIrEI:tDrIES CAAL A AN LT A A A = A AL -
- Lt
A
DataMode maximum Jawva 4096 MB &
heap =size
DataMode volumes 3 Lt
failure toleration
File that stores mournt fetchadoopioconfidfs_data_div_mount hist L+]
point for each data dir
DataMode directories 7al L+
pErmission
¥  General
WebHDFS enakled .
Hadoop maximum Jawva 4096 MB &
heap =size
Rezerved space for 1073741824 bvtes L+
HOFS
HDOFS Maximum 21600 zeconds o
Checkpoint Delay
Block replication 3 Lt

4. Scroll down to the “Data Node directories” property and enter the following directory paths in that
text box.

/data/diskl/hadoop/hdfs/data
/data/disk2/hadoop/hdfs/data
/data/disk3/hadoop/hdfs/data
/data/disk4/hadoop/hdfs/data

/data/disk5/hadoop/hdfs/data
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/data/disk6/hadoop/hdfs/data
/data/disk7/hadoop/hdfs/data
/data/disk8/hadoop/hdfs/data

/data/disk24/hadoop/hdfs/data

Update Log Directory
Change the default log location by finding the Log Dir property and modifying the /var prefix to /data/disk1

HOFS  MapReduce? YAaRM  Magios @@ Ganglia  Zookeeper  Misc

Group  HDFS Default (32) » | Manage Config Groups Tear -

¥ Advanced hadoop-eny

Hadoop Log Dir Prefix fdataidizk1 frarloghadoop
Hadoop PID Dir Prefix Fearfrunhadoop
MapReduce?2

In Ambari, choose MapReduce Service from the left tab and go to “Configs” tab.
Use the “Search” box on top to filter for the properties mentioned in the tab to update the values.

Update the following MapReduce configurations:

Property Name Value
Default virtual memory for a job's map-task 4096
Default virtual memory for a job's reduce-task 8192
Map-side sort buffer memory 1638
yarn.app.mapreduce.am.resource.mb 4096
mapreduce.map.java.opts -Xmx3276m
mapreduce.reduce.java.opts -Xmx6552m
yarn.app.mapreduce.am.command-opts -Xmx6552m

Similarly under MapReduce?2 tab, change the default log location by finding the Log Dir property and
modifying the /var prefix to /data/disk1.
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HOFS  MapReduce?  YARM  Nagiozs @) Sanglia  ZooKeeper  Misc

Group | MapReduce? Defsult (32) = Manage Config Groups =

F Histary Server

b General

¥ Advanced mapred-eny

Mapreduce Log Dir Mdataidizk1 Mvarloghadoop-mapreduce
Prefix

Mapreduce PID Dir Prefix Fearruniadoop-mapreduce

YARN
In Ambari, choose YARN Service from the left tab and go to “Configs” tab.

Use the “Search” box on top to filter for the properties mentioned in the tab to update the values

Update the following YARN configurations

Property Name Value
ResourceManager Java heap size 4096
NodeManager Java heap size 2048
yarn.nodemanager.resource.memory-mb 184320
YARN Java heap size 4096
yarn.scheduler.minimum-allocation-mb 4096
yarn.scheduler.maximum-allocation-mb 184320

Similarly under YARN tab, change the default log location by finding the Log Dir property and modifying the
/var prefix to /data/disk1.
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HOFS  MapReduce? Yo&RM | Magioz @) Ganglia  Fookeeper  Misc

Group | YARM Defaut (32) - Manage Config Groups Iy 0| -

¥  Resource Manager

yarn log-agoregstion- ed L)
enatle

*  Mode Manager

varn nodemanager Jog- fdatadisk1 Madoopfyarniog
dir= o

Nagios

On the Nagios tab, it is required to provide:

Nagios admin password (as per organizational policy standards)

Hadoop Admin Email

HOFS  MapReduce? “ARM  Magios  Ganglis  Zookeeper  MWisc

Group | Magios Default (32)  «  Manaoe Config Groups Fitter ... -

¥ General

Magios Admin uzername nEgiosadmin

Magios Admin passyword smmmn sanmn
Hadoop Admin email LCE-a0minE cisco-email.com
«— Back
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Ganglia

No changes are required.

HOFS  MapReduce? “A&EM  Magios  Ganglia  Zookeeper  Wisc

Group | Ganglia Default (32) = Manage Config Groups Filter ... -

*  General

Ganglia rrdcached baze Fearlibigangliafrds
directary

F Advanced gandglia-eny

Zookeeper

Similarly under Zookeeper tab, change the default log location by finding the Log Dir property and modifying
the /var prefix to /data/disk1

HOFS  MapReduce2  YARM MNagios Ganglia Zookeeper  Misc

Group  Zookeeper Defautt (32) = hianage Config Groups oy 0 -

¥ Advanced Zookeeper-eny

LZookeeper Log Dir fdataidizk1 darlog/zookeeper

Misc

No changes are required.
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Customize Services

Wig hiave come up with recommended configurations for the services you selected. Customize them as you
zee fit.

HOFz  MapReduce YARM Magios Ganglia  Zookeeper | Misc

«— Back

Review

The assignments that have been made are displayed. Check to ensure everything is correct before clicking
on Deploy button. If any changes are to be made, use the left navigation bar to return to the appropriate
screen.

Deploy

Once review is complete, click the Deploy button.
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CLUSTER INSTALL WIZARD

Review
et Started
Select Stack Fleaze revievy the configuration before installation
Install Options

Confirm Hosts ﬁ
e S Admin Hame : admin

Cluster Hame : YoraOnUCs
Azsign Masters

Total Hosts : 32 hosts (32 new)

Repositories:

Assign Slaves and Clients

Customize Services

redksts (HDP-2.2):
kttp: firhell HortonweorksMHDPicentosEi2 x G402 2,00

Inztall, Start and Test redhats (HDP-UTILS-1.1.0.200:
kttp: firhel HortonwvwarksMHDP-UTILE-1 1 .0 20k eposicentosE

SLITImEEy
Services:

HOFS
DiatalMode : 30 hosts
Mametode : rhell
Shamerode : rhel2
YARN + MapReduce2
App Timeline Server : rhel2
Modehtanager - 30 hasts
Resourcemanager : rhel2
Nagios o

— Back Deploy —

The progress of the install is shown on the screen. Each component is installed and started and a simple test
is run on the component. The next screen displays the overall status of the install in the progress bar at the
top of the screen and a host-by-host status in the main section.

To see specific information on what tasks have been completed per host, click the link in the Message
column for the appropriate host. In the Tasks pop-up, click the individual task to see the related log files.
Select filter conditions by using the Show dropdown list. To see a larger version of the log contents, click
the Open icon or to copy the contents to the clipboard, use the Copy icon.

Depending on which components are installing, the entire process may take 10 or more minutes.

When successfully installed and started the services appears, click Next.
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Add Service Wizard

ADD SERVICE WIZARD

Install, Start and Test

Assign Masters Flesse wait while the selected services are installed and started.

Choose Services

Azzign Slaves and Clisnts

R 100 % averc

Review Show: JARERN] | In Progress (07 | aming (07 | Success (32) | Fail (0

Customize Services

Host Message
S rhel SuCcess
rhelin Success
rhel11 SUccess
rhell2 SuUCCEss
rhel2 Success
rhel3 SUCCess
rheld Success

rhels Success

rhels Success

.

Summary of Install Process

The Summary page gives a summary of the accomplished tasks. Click Complete.
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CLUSTER INSTALL WIZARD

Get Started Summary

Select Stack Here iz the summary of the install process.
Install Cptions

Confirm Hosts The cluster consistz of 32 hosts

Installed and started services successfully on 32 new hosts
Mazter services installed
Aszign Masters SMameMode installed on rhel2
Mamehlode installed on rhell
History Server installed on rhel2

Choose Services

Aszign Slaves and Clients

Customize Services RezourceManager installed on rhel2
Magios Server installed on rhel2
Review Ganglia Server installed on rhel2

Al zervices started
Alltests passed
Inztall and start completed in 5 minutes and 40 seconds

In=tall, Start and Test

Licensed under the Apache License, Wersion 2.0,
See third-party toolsiresources that Ambari uses and their respective authors
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% Ambari YVoraOnlUCS s Dashboard 3 1 Admin ===

& HOFS Metrics = Hestmaps Config History
@ MapReduce?
& YARN HDFS Disk Usage DataHodes Live HDFS Links Memory Usage Hetwork Usage
M Mo
& hagios v N dame NO ) Hod 9.5 ME
2condary MNameNoda N
@ Ganglis % 30/ 30 10 DataModes
@ Zookeeper Mo+
=
Actionz -
CPU U=age Cluster Load HameHode Heap HameHode RPC HameHode CPUWIO
200% | I
3% 0.33 ms 0.0%
HameHode Uptime ResourceManager ResourceManager HodeManagers YARH Memory
Heap Uptime Live
L
3058 s ™% 2223 s 30/30 0%

Licensed under the Apache License, Yersion 2.0,
See third-patty toolsiresources that Ambari uses and their respective authors

Installing Apache Spark on admin node

SAP HANA Vora™ is an in-memory query engine that plugs into the Apache Spark execution framework to
provide enriched interactive analytics on Hadoop. The admin node (rhell) will be configured to serve as the
Vora client node as well. Thus the following packages are necessary.

e Scala programming language platform
e Apache Spark 1.4.1
e SAP HANA Vora Extension packages.

This section provides the steps necessary to perform the first two parts. The Vora Extension packages shall
be installed at a later stage.

Prepare HDFS for Spark and Vora access

Create a dedicated Vora user

1. Create a new user by name “vora” of group “users”
2. Login as HDFS user

3. Create a directory /user/vora on HDFS
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4. Change owner of the directory /user/vora to user “vora”.

useradd -m vora -g users

su - hdfs

hadoop fs -mkdir /user/vora
hadoop fs -chown vora /user/vora

hadoop fs -1s /user

[rootlrhell ~]1# useradd -m wora —-g users

[rootErhell ~]1# su - hdfs

[hdfs@rhell ~]18% hadoop fs -mkdir /fuser/vora

[hdfs@rhell ~]1% hadoop fs -1s /

Found 7 items

Arwxrwrwx varn hadoop 2016-01-15 : /app-logs
drwxr-xr-x hdfs hdfs 2016-01-15 H /hdp
drwxr-xr-x mapred hdfs 2016-01-15 : /mapred
drwxr-xr-x hdfs hdfs 2016-01-15 H /mr-history
drwxr-xr-x hdfs hdfs 2016-01-15 H /svstem
AW WXTwWX hdfs hdfs 2016-01-15 H Jtmp
drwxr-xr-x hdfs hdfs 2016-01-16 H Juser
[hdfs@rhell ~]18% hadoop fs -1s fuser

Found 2 items

drwxrwix-—-- - ambari-qga hdfs 0 2016-01-15 Juser/ambari-qa
drwxr-xr-x - hdfs hdfs 0 2016-01-146 Juser/vora
[hdfs@rhell ~]18% hadoop fs -chown wora Auser/vora

[hdfs@rhell ~]1% hadoop fs -1s fuser

Found 2 items

drwxrwix—-- - ambari-gqa hdfs 0 2016-01-15 Juser/ambari-qa
drwxr-xr-x - wvora hdfs 0 2016-01-14 /user/vora

Create a Test file — test.csv with some data

1. Login as vora user
2. Create a temporary file test.csv

3. Run the following commands to create a temporary data file called test.csv

vi ./test.csv

‘& Add the following contents into the test.csv file.

1,Rack,C240M4
2,Rack,C220M4
3,Rack,C3260
4,Blade,B200M4

5,FI,6296
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1, Rack, C240M4
2, Rack ,C220M4
3, Rack ,C3260

4 ,Blade , B200MA
5,FI,629[

"test.osv™ AL, 66C written

cat ./test.csv

[voralirhell ~]18 cat test.csv
1,Rack,C240M4

2 ,Rack ,CZ220mM4

3, Rack,C3260

4 ,Blade,B200MA

5, FI,6296

Perform a simple HDFS Read/write test

1. Copy that file - test.csv onto HDFS
2. Read from HDFS

hadoop fs -put test.csv

hadoop fs -cat /user/vora/test.csv

[voradrhell ~]18 hadoop fs -put test.csv
[vorai@rhell ~]18 hadoop fs -cat fuser/fvoraftest.csv
1, Back,C240M4

2 Back,C220M4

3, Rack ,C32a0
4,Blade,B200MA
5,FI,6296
[voraldrhell ~18 I

Install Scala

1. Download the latest release of Scala RPM from the scala-lang.org website (http://www.scala-
lang.org/download/all.html)

2. Copy the rpm file over to the /tmp directory of the admin node(rhell).

213


http://www.scala-lang.org/download/all.html
http://www.scala-lang.org/download/all.html

Install and Configure Hadoop, YARN, and Spark

Install the Scala language platform using the following command.

rpm —-ivh /tmp/scala-2.11.7.rpm

[rootdrhell ~1# 1s -1 /tmp/scala*

-rw-r--r—-- 1 root root 11485h6679 Jan 15 20:21 /tmp/scala-2.11.7.rpm
[rootErhell ~]1# rpm -ivh /tmp/scala-2.11.7.rpm

Preparing. .. A A R R R R R A R [1003%]

l:scala B A A A A A R R [100%]
[rootiE@rhell ~]1# scala -wversion
Scala code runner wversion 2.11.7 -- Copyright 2002-2013, LAMP/EPFL

Spark is a fast and general processing engine compatible with Hadoop data. It can run in Hadoop clusters
through YARN or Spark's standalone mode, and it can process data in HDFS, HBase, Cassandra, Hive, and
any Hadoop InputFormat. It is designed to perform both batch processing (similar to MapReduce) and new
workloads like streaming, interactive queries, and machine learning.

1.

2.

3.

Go to the download page @ apache.spark.org (http://spark.apache.org/downloads.html)
Select Spark release as 1.4.1

Choose the Package type as “Pre-built for Hadoop 2.6 and later”

Click on Download Spark URL to download the spark-1.4.1-bin-hadoop2.6.tgz

Copy the binary over to the /tmp directory of the admin node (rhell).
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spark .apache.org/downloads bitml

Latest MNews

Spark Summit East (Feh 16, 2016, Mew Yaork) agenda posted
Spark 1.6.0 released

CFP for Spark Summit East 2016 is closing soan!

Spark 1.5.2 released

Download Spark
The latest release of Spark is Spark 1.6.0, released on January 4, 2016
1. Choose a Sparkrelease: | 1.4.1 (Jul 15 2018 «
2. Choose a package type: | Pre-built for Hadoop 2.6 and |ater M
3. Choose a download type: | Select Apache Mirror »
4. Download Spark:
5. Werify this release using the

Noter Seala 277 users sholld download the Spark source package and build

6. Create a directory “/opt/spark” in the admin node.

7. Un-tar the Spark archive onto the newly created directory.

[rootBrhell ~]1# 1s -1 /tmp/spark-1.4.1-bin-hadoop?.6.tgz
-- 1 root root 250331360 Jan 15h 17:21 /tmp/spark-1.4.1-bin-hadoop?.6.tg=
[root@rhell ~]1# mkdir fopt/spark

[root@rhell ~]1# tar -zxvf /tmp/spark-1.4.1-bin-hadoop?.6.tgz -C fopt/spark

6/

spark-1.4.
spark-1.

spark-1.
spark-1.
spark-1.
spark-1.
spark-1.
spark-1.

S

1-bin-hadoop?.
.1-bin-hadoop?.
.1-bin-hadoop?.
.1-bin-hadoop?.
.1-bin-hadoop?2.
.1-bin-hadoop?2.
.1-bin-hadoop?.
.1-bin-hadoop?.

6 /HOTICE

6 /CHANGES. txt

6/python/

6/python/test support/

6/python/test support/userlibrary.py
Gfpythonftest_supportfuserlib—ﬂ.1.zip
Gfpythonftest:support/sqlf

8. Create a file called spark-home.sh and copy it over to /etc/profile.d with the following contents.

vi /tmp/spark-home.sh
export HADOOP CONF DIR=/etc/hadoop/conf
export SPARK HOME=/opt/spark/spark-1.4.l-bin-hadoop2.6

export SPARK CONF DIR=$SPARK HOME/conf
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export PATH=$PATH:$SPARK HOME/bin

t HADOOP CONF DIR=/etc/hadoop/conf

t SPARK HOME=/opt/spark/spark-1.4.1-bin-hadoop?2.6
t SPARK COHNF DIE=8S5PARK HOME /conf

t DATH=SPATH: $SPARK HOME/bin

m/tmp/spark-home.sh™ [Hew] 5L, 169C written

9. Copy over the newly created script spark-home.sh to /etc/profile.d to setup these environment var-
iables.

cp /tmp/spark-home.sh /etc/profile.d

10. Logoff and log back in onto the admin node (rhell) as user root and verify if the new Spark environ-
ment variables are set up correctly.

login as: root

rootdl10.6.1.101's password:

Last login: Fri Jan 15 09:39:02 2016 from 172.16.11.101
[rootidrhell ~1#

[rootidrhell ~]14#

[rootdrhell ~]1# echo SSPARE HOME
/opt/spark/spark-1.4.1-bin-hadoop?. &

[root@rhell ~]1# echo SPATH
fusr/lib6d/qt-3.3/bin: fusr/local/sbin: fusr/local/bin: /sbin: /bin: /fusr/sbhin: /fusr/bin: /|
opt/spark/spark-1.4.1-bin-hadoop2.6/bin: /root /bin
[root@rhell ~1# echo SSPARE CONF DIR
foptfsparkjspark—l.4.1—bin—ﬁad0052.6fconf

[root@rhell ~1#

11. Create a new set of Spark Default configurations at

[root@rhell ~]# cd SSPARK HOME
[rootdrhell spark-1.4.1-bin-hadoop2.6]1# cd ESPHRK_HOMEfconf

[rootdrhell conf]l# cp spark-defaults.conf.template spark-defaults.conft

12. In this $SPARK_HOME/conf/spark-defaults.conf file, update the following parameters to match your
configurations.

spark.driver.memory 512m

spark.driver.extradavaOptions -Dhdp.version=2.2.0.0-2041
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spark.executor.memory 512m

spark.executor.cores 20

spark.master yarn-client

spark.vora.hosts rhel3,rheld, rhel5, rhel6,rhel7,rhel8,rhel9, rhell0,rhelll, rhell?2,

,rhell3,

rhell4, rhell5, rhell6,rhell7,rhell8,rhell9,rhel20,rhel2l,rhel22,rhel23, rhe

124, rhel25,rhel26,rhel27,rhel28,rhel29,rhel30,rhel31l,rhel32

spark.vora.namenodeurl rhell:8020

spark.vora.zkurls rhell:2181,rhel2:2181,rhel3:2181

spark.yarn.am.extradavaOptions -Dhdp.version=2.2.0.0-2041

spark.yarn.queue default

Default system properties included when running spark-submit.
This is useful for setting default environmental settings.

Example:

spark.master spark: //master: 7077
spark.eventLog.enabled true

spark.serializer oryg. apache. spark. serializer.KryoSerializer
spark.driver. memory byg
spark.executor.extradJavaOptions -XX:+PrintGCDetails -Dkey=value -Dnumbers="one

two three™

i
it
it
# spark.eventLog.dir hdfs: //namenode: 8021 /directory
it
it
it

spark.driver.memory 2g

spark.driver.extradavaOptions -Dhdp.wversion=2.2.0.0-2041
spark.executor. memory 2qg

spark.executor.cores 24

spark. master varn-client

spark.vora.

hoests rhel3d,rheld,rhelbs,rhel6, rhel?  rhel8,rhel? ,rhell0,rhelll,rhell?  rh

el13,rhelld ,rhellbh,rhells,rhell? ,rhelld,rhell? ,rhel?0,rhel?l1,rhel?? ,rhel?23 ,rhel?4,
rhel?hbh,rhel?6,rhel27 ,rhel?28,rhel?29,rhel30,rhel3l, rhel32

spark.vora

.namencdeurl rhell: 8020
spark.vora.
spark. yvarn.
spark. yarn.

zkurls rhell:2181,rhel?:2181,rhel3: 2181
am.extradJavaOptions -Dhdp.version=2.2.0.0-2041
queue default

"spark-defaults.conf"™ 225, 1051C written

Testing Apache Spark

1. Login as user vora in the admin node (rhell)

2. Execute spark-shell
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[voraBrhell ~]15 spark-shell
16/01/16 02:18:30 WAEHN util.HNativeCodeLoader: Unable to load native-hadoop libra
rv for your platform... using builtin-java classes where applicable
:18:30 INFO spark.SecurityManager: Changing wiew acls to: vora
:18:30 INFO spark.SecurityManager: Changing modify acls to: wora
:18:30 INFO spark.SecurityManager: SecurityManager: authentication di
ui acls disabled; users with view permissions: Set(vora); users with mod
ify permissions: Set((vora)
02:18:30 INFO spark.HttpSerwver: Starting HTTP Server
02:18:30 INFO server.Server: jetty-8.vy.z-SHAPSHOT
02:18:30 INFO server.BhAbstractConnector: Started SocketConnectors.0.0.0

02:18:30 IHNFO util.utils: Successfully started service "HTTP class serv
52333.

version 1.4.1

Using Scala wersion 2.10.4 (Jawva HotSpot(TM) 64-Bit Server VM, Java 1.7.0 80)

This should end in a successful “scala” REPL prompt.

16/01/16 02:19:01 INFO metastore.HiwveMetaStore: Added admin role in metastore
16/01/16 02:19:01 INFO metastore.HiveMetaStore: Added public role in metastore
16/01/16 02:19:01 INFO metastore.HiveMetaStore: Ho user is added in admin role,
Eince config is empty

16/01/16 02:19:01 INFO session.SessionState: Ho Tez session required at this poi
nt. hive.execution.engine=mr.

16/01/16 02:19:01 INFO repl.SparkILoop: Created sql context (with Hive support).

BOL context available as sglContext.

3. Submit a Spark job get Pl value

spark-submit --class org.apache.spark.examples.SparkPi --num-executors 12
SSPARK HOME/lib/spark-examples*.jar 10 2>/dev/null

[voral@rhell ~]18% spark-submit --class org.apache.spark.examples. SparkPi --num-exe
cutors 12 SSPARK HOME/lib/spark-examples*.jar 10 2> /dev/null

Pi is roughly 3.13884
[voradrhell ~18§

4. Verify the job in the Resource manager
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€ > C |[4rhel2:8088/cluster Qe =
Logged in as: dr.
All Applications
« Cluster Cluster Metrics
About Apps Apps Apps Apps Containers  Memory | Memory  Memory  YCores YCores  YCores  Active  Decommissioned  Lost  Unhealthy Rebool
Nodes Submitted  Pending Running  Completed  Running Used Total  Reserved Used Total  Resered Modes MNodes Nodes  Nodes Node
Applications 12 0 ] 12 0 0B 214TB 0B 0 480 0 10 0 0 0 0
NEW
NEW SAVING Show 20 ¥ entries Search:
SUBMITTED =
ﬁ% D *  User < Name: Application Type Queue ¢ StartTime FinishTime ¢  State FinalStatus < Progress < Vet
HHIEHED application_1452672904621 0014 wora  Spark  SPARK defalt Sat, 1BJan  Sat,16Jan  FINISHED SUCCEEDED History
KILLED Pi 2016 2016 20:05:52
Schedul 20:05:38 GMT
cheduler GMT
+ Tools application 1452672604821 0013 vora Spark  SPARK default Sat, 16Jan  Sat, 16Jan  FINISHED SUCCEEDED History
Pi 2016 2016 20:05:14
20:05:00 GMT
GMT
application_1452872904821 0012 vora Spark SPARK default Sat, 16 Jan  Sat, 16 Jan FINISHED SUCCEEDED History
Pi 2016 2016 20:03:13
20:02:57 GMT
GMT
application_1452872904821_0011 vora Spark SPARK default Sat, 16 Jan  Sat, 16 Jan FINISHED SUCCEEDED History
Pi 2016 2016 20:01:46
20:01:32 GMT
GMT
application_1452872904821_0010 vora Spark SPARK default Sat, 16Jan  Sat, 16 Jan FINISHED SUCCEEDED History
shell 2016 2016 19:57:31
19:45:47 GMT -
A
»
5. Take a closer look at the Spark Pi job.
Logged in as: dr.whao
- Cluster Application Overview
Abhout User: wora
Modes Name: Spark Pi
Applications Application Type: SPARK
HE'W Apnlicati o
e ication Tags:
NEW SAVING PP g
SIUBMITTED State: FINISHED
% FinalStatus: SUCCEEDED
EINISHED Started: 16-Jan-2016 15:05:38
FAILED Elapsed: 13sec
KILLED Tracking URL: History
Scheduler Diagnostics:
» Tools

Total Resource Preempted:

Total Number of Non-AM Containers Preempted:

Total Number of AM Containers Preempted:

Resource Preempted from Current Attempt:

Number of Non-AM Containers Preempted from Current Attempt:
Aggregate Resource Allocation:

ApplicationMaster
Atternpt Mumber Start Time

16-Jan-2016 15:05:35

Application Metrics
=rnernaory:0, vCores: 0>
il
il
<memory:0, vCores: 0=
il
024675 MB-seconds, 134 voore-seconds

MNode Logs
thel3:5042 logs
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Install and Configure SAP HANA Vora
_________________________________________________________________________________________________________________________________|
Preparing to Install SAP HANA Vora

The SAP HANA Vora SQL engine is a service that you add to your existing Hadoop installation. SAP HANA
Vora instances hold data in memory and boost the performance of out-of-the box Spark. To increase
execution performance on the node level, you add an SAP HANA Vora instance to each compute node so
that it contains the following:

e A Spark Worker

e An SAP HANA Vora engine

Application Services

Processing Services HANA-Spark

Database Services Adaptor Spark S park
Integration Services ! H I II l ! H I "

EIYARN &
== ===
< HDFS >
| C240 M4 Servers (Hadoop)

The SAP HANA Vora extension library allows SAP HANA Vora to be accessed through Spark. It also provides
additional functionality, such as a hierarchy implementation, which allows you to build hierarchies and run
hierarchical queries.

This Vora extension package must be installed on the same node on which Spark is installed.

To run SAP HANA Vora on RHEL 6.6, an additional runtime environment for GCC 4.7 is required, which you
can add by installing the RPM package compat-sap-c++ (see also SAP Note 2001528 ).

Install the C++ compatibility package

To be able to access the library, subscription for "'Red Hat Enterprise Linux Server for SAP HANA" is
required. This allows the Hadoop servers to the ""RHEL Server SAP HANA' channel on the Red Hat
Customer Portal or your local Satellite server. After appropriately subscribing the servers to the channel, the
output of yum repolist should contain the following:

rhel-x86 64-server-sap-hana-6 RHEL Server SAP HANA (v. 6 for 64-bit x86 64)
GCC 4.7 libstdc++ library can then be installed using the following command:

yum install compat-sap-c++
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clush —-a yum install compat-sap-c++

The bBelow method shows how to manually install C++ compatibility package across all the nodes of the Vora
cluster.

1. Copy over the C++ SAP compatibility package to the /tmp directory of the admin node (rhell).
2. Copy the file over to all the nodes of the cluster using the below command.

clush -a -c /tmp/compat-sap-c++-4.7.2-10.el6 5.x86 64.rpm

[rootdrhell ~1# 1s -1 /tmp/compat#*
-rw-r--r——- 1 root root 253940 Jan 16 16:02 ftmpfcompat—sap—c++—4.?.2—10.elﬁ_5.x86_

64 .rpm
[rootE@rhell ~]1# clush -a -c ftmp/compat—sap—c++—4.?.2—10.elﬁ_5.x36_64.rpm

3. Install the C++ SAP compatibility package to all the nodes of the cluster.

clush -a "rpm -ivh /tmp/compat-sap-c++-4.7.2-10.el6 5.x86 64.rpm"

[rootirhell ~]1# clush -a "rpm -ivh /tmp/compat-sap-c++-4.7.2-10.el6 bh.xB6 64.rpm™
Preparing. .. B A A R R R R

Preparing. .. St A A A A A O A A A

Preparing. .. B R R R R R

SAP HANA

I

yrd change

rhell (/tmp/ compat-sap-c++-4.7.2-10.el6 5.x86 64.rpm)

Download and distribute Vora Ambari package

1. Download ambaripkg-1.1.<version>.tar.gz OR VORA_AM_<version>.tgz (from the SAP Software
Download Center at https://support.sap.com/swdc to the admin node (rhell).

[root@rhell ~1# 1s -1 /tmp/ambari*

-rw-r—--r-- 1 root root 27530209 Jan 5 15:58 /tmp/ambaripkg-1.1-ms-19.tar.gz
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# The actual filename downloaded from the SAP Software Download Center would be
VORA_AM_<version>.tgz.

2. Copy this file over to the /tmp directory of all the servers of the Vora cluster.

clush -a -c¢ /tmp/ambaripkg-1.1-ms-19.tar.gz

[root@rhell ~1# 1s -1 /tmp/ambaripkg-1.1-ms-19.tar.g=
-rw-r--r—-- 1 root root 275302092 Jan 5h 16:5h8 /tmp/ambaripkg-1.1-ms-19.tar.gz

[rootdrhell ~1# clush -a -¢ /tmp/ambaripkg-1.1-ms-19.tar.qg=
[rootdrhell ~1#

3. Go to directory /var/lib/ambari-server/resources/stacks/HDP/2.2/services on the admin node where
the Ambari server is installed. le. The admin node (rhell).

4. Extract the contents of the Vora-Ambari package present in the /tmp directory.

[rootErhell ~1# 1s -1 /tmp/ambari*

-rw-r--r-— 1 root root 2753020% Jan 5 15:58 /tmp/ambaripkg-1.1-ms-1%. tar.g=
[rootérhell ~1# od /var/lib/ambari-server/resources/stacks/HDP/2.2/services
[rootErhell services]# tar -zxvf /tmp/ambaripkg-1.1-ms-192.tar.g=
YORA/

YORA/confiquration/

YOR&/configuration/vora-config.xml

YORA/package/

YORA/package/v2/

YOR&/package/v2 /protocol/

YORA/package/v2/protocol/exchange operator.proto

TORA/package/v2 /protocol/table. proto
VORA/package/v2/protocol/optimizer config.proto
YORA/package/v2/protocol/dsched plan.proto

YORA/package/vZ /protocol/schema. proto
YORA/package/v? /protocol /fconfiq. proto
VYORA/package/v2/protocol/library request.proto
VORA/package/v2/protocol/sql dag.proto
VORA/package/v2/protocol/trace level.proto
VORA/package/v2/protocol/test config.proto

YORA/package/vZ /protocol/benchmark. proto

YORA/package/vZ /protocol/status. proto

YORA/package/v2/1ib/
YOR&/package/vZ2/lib/libvZ2semanticanalyzer. so
VORA/package/v2/1lib/libvZparser. so

5. Restart the Ambari server with the following command

ambari-server restart

222



Install and Configure SAP HANA Vora

[rootirhell services]# 1s

stack adwvisor.pvc

stack advisor.py
[rootdrhell services]# ambari-server restart
Using python fusr/bin/python?.éa
Restarting ambari-server
Using python fusr/bin/python?.é
Stopping ambari-server
Ambari Server stopped
Using python fusr/bin/python?.éa
Starting ambari-server
Ambari Server running with 'root'™ privileges.
Organizing resource files at /var/lib/ambari-server/resources...
Server PID at: /var/run/ambari-server/ambari-server.pid
Server out at: /var/log/ambari-server/ambari-server.out
Server log at: /var/log/ambari-server/ambari-server. log

Ambari Server 'start' completed successfully.

1. Install the Vora Ambari package on all the data nodes using clush commands

clush -a -x rhell "tar -zxf /tmp/ambaripkg-1l.l-ms-19.tar.gz -C /var/lib/ambari-
agent/cache/stacks/HDP/2.2/services/"

clush -B -a -x rhell "ls -1 /var/lib/ambari-agent/cache/stacks/HDP/2.2/services/"

[rootlrhell ~]# clush -a -x rhell "tar -zxf /tmp/ambaripkg-1.1-ms-19.tar.gz -C /va
r/lib/ambari-agent /cache/stacks/HDP/2.2 /services/™m

[rootldrhell ~]# c¢lush -B -a -x rhell "1s -1 /fvar/lib/ambari-agent/cache/stacks/HDP
/2.2/services/"

root 09:39 FALCON
root 09:39 FLUME
root 09:39 HBASE
root 09:39 HDFS

root 09:39 HIVE

root 09:39 KAFKA
root 09:39 ENOX

root 09:39 0O0ZIE
root 09:39 PIG

root 09:3%9 SLIDER
root 09:39 s5Q00P
root 2014 stack advisor.py
root 09:39 STOBM
root 09:39 TEZ

root 09:03
root 09:39 YARHN

root 09:39 ZOOEEEPER
[root@rhell ~1# |
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Install SAP HANA Vora on the client nodes (all the data nodes)

1. Log onto Ambari console.

!.\_ Ambari - voral LT Dashboard s BS Hosts Adrmin HEH

& HOFS Metrics*  Heatmaps  Config History

@ MapReduceZ

@ VARN HODFS Disk Usage DataHodes Live HOFS Links Memory Usage Hetwork Usage
o Nagios . MameMode

® G i a% 30/30 Secondary MameHode
anglia

A0 DataModes
& Iookeeper

More... ™

Actions =

+ Add S -5 Cluster Load HameHode Heap HameHode RPC HameHode CPU

WD
[ !
P Start Al 500

W Stop Al 2% 0.10 ms 0.0%

HameHode Uptime ResourceManager ResourceManager HodeManagers YARH Memory
Heap f Uptime Live

13d 2% 13d 30/30 %

thell 5050 #

2. In the Add Service Wizard, scroll down and click on the check box next to SAP HANA Vora to
choose the VORA service and Click Next.
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Add Service Wizard

data stores such a; relstional databaszes .

4102200  System for workfloww coordinstion and execution of Apache Hadoop
jobs, This alzo includes the installstion of the optional Oozie Wik
Conzole which relies on and will install the ExtJS Library.

Zookeeper 3462200  Centralized service which provides highly relisble distributed
coardinEtion

Falcon 0602200  Data management and processing platform

Storm 0932200  Apache Hadoop Stream processing framewwork

Flume 1522200 A& distributed zervice for collecting, agaregating, and moving large
amounts of streaming data into HOFS

Slicler 06002200 A framework for deploying, managing and monitoring existing
diztributed applications on Y AR,

0502200  Provides a single point of authentication and access for Apache
Hadoop services in a cluster

SAP HAML Wora 114875 SAP HAMA Yora is a relstional, in-memary SGL processing engine.

Kafka 0812200 & high-throughpot distributed messaging system

3. Click “all” hyperlink, followed by clicking on the check box against hosts “rhel1” and “rhel2”, so that
all the nodes where Node Manager and Data Node services are running will also run the SAP HANA
Vora service. Click Next to continue.
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Add Service Wizard

Assign Slaves and Clients

Choose Services

Lezzign slave and client components to hosts you want to run them on.
Hosts that are azsigned master components are shown with %,

Host all | none all | none all | none

rhell Diatatlode ModeManzsger SAP HAMA Vara

rhel2 # DataMode Modemanager 7 SAP HAMA Yora

rhel3 s Cratatlode ModeManzsger AP HAMS YWaora

rhel10 Dratakode Modebanager SAP HAMA Yora

rhel11 Dratabode Modehanager SAP HAMNS Yors

rhel12 Dratakode Modebanager SAP HAMA Yora

rheld Dtatlode ModeManzger SAPHARL Vors

rhels Diatatlode ModetManzager SAPHARL Vora

rhel& Dratatlode ModeManzsger SAPHAML Vora

Matahlnda hlarlahdanamar SAD HARIL Wara

4. Customize the SAP HANA Vora log directory in the “Advanced vora-config” section, to change the
location to “/data/disk1/var/log/vora”. Click Next to continue.
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Add Service Wizard

Chonse Services Customize Services

We have come up with recommended configurations for the services you selected. Customize them as you

Aszign Slaves and Clients ———

HOFS  MapReduce2  YARM  Magios Gangliz Zookeeper  SAP HANA Wora  Misc

Group | SAP HANA aDefault (32) =  Manage Confiy Groups

¥ Advanced wora-config

GroLp WOrE
lag directary lelatadidiskl fvarlogiora
lagy leseel IMF

uzer

* Custom vora-config

+— Back

5. Check service installation checkpoint before the actual VORA deployment. Click Deploy to continue.
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Add Service Wizard

Pleaze review the configuration before installation

Assign Slaves and Clients

hitp: Spublic-repo-1 horonworks . comHDPicertossi2 oiGAL2 2.0.0
Customize Services

redhats (HOP-UTILS-1.1.0.200:

hitp: fpublic-repo-1 hortonworks .comHDP-UTILS-1 1 .0.20reposicentoss

redhsts (HDP-2.2):
hitp: firhell Hortorswwork sHDP/centosE/2 /G402 2.0.0

redhats (HOP-UTILS-1.1.0.20):
hittga: firbel1 Hartonwwork sHDR-UTILE-1 1.0 20/reposicentos6

susel1 (HDP-2.2:
hitp: fipublic-repo-1 hortonworks .comMDPisuse 1 spaid xGA2 2.0.0

suge] 1 (HOP-UTILS-1.1.0.20)
hitt: public-repo-1 hotonworks .comMHDP-UTILS-1.1 0200 eposizusel 15p3

uburtu1 2 (HOP-2.2):
hittp: fipublic-repo-1 horonworks .comHDPLUbuntL 202 G802 2.0.0

uburtu1 2 (HOP-UTILS-1.1.0.200;
hitt: Spublic-repo-1 botonworks comMHDP-UTILS-1.1 .0 200 epos/ubunitud 2

SErvices:

SAP HANA Vors
SAP HAMS Yors : 30 hosts

6. Observe the SAP HANA Vora installation in progress.
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Add Service Wizard

ADD SERVICE WIZARD

Install, Start and Test

Assign Masters Flesse wait while the selected services are installed and started.

Choose Services

Azzign Slaves and Clisnts

R 100 % averc

Review Show: JARERN] | In Progress (07 | aming (07 | Success (32) | Fail (0

Customize Services

Host Message
S rhel SuCcess
rhelin Success
rhel11 SUccess
rhell2 SuUCCEss
rhel2 Success
rhel3 SUCCess
rheld Success

rhels Success

rhels Success

.

7. Once the SAP HANA Vora service is installed and started as indicated by the progress 100%, click
Next to continue.

ﬁ Once this process is complete, the core services like HDFS, YARN, MapReduce2, Nagios and Ganglia moni-
toring services will need to be restarted.
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Add Service Wizard

Summary

Important: Restarting Magios service is required for alerts and natifications to swork properly. After clicking
on the Complete button to dismizs thiz wizard, go to Sendces -= Nagiosto restart the Magios service. You
may alzo need to restart other services for the newly added services to function properly (for example,
HOFS and Y ARMMapReduce need to be restarted after adding Oozie). After closing this wizard, please
restart all 2ervices that have the restart indicator 5 next ta the service name.

Here is the summary of the install process.

The cluster consizts of 32 hosts
Installed and started services successfully on 32 new hosts
Install and start completed in 23 seconds

8. Click Complete to finish the installation process.

# At this point a number of services will need to be restarted will be displayed.

9. Click on the <Restart> button to choose “Restart All” to restart all the HDFS services.

Services

Summary Configs Gick Links - Service Actions =

& MapReduce2
23 Components on 32 Hosts

@& YARN
& hagios
& Ganglia Summary Alerts and Health Checks Restart DataModes | %,
@ Zookeeper HamaMode o Started v NamaMode process on thel
TCP OF - 0000 second response time on port S020
& SAP HANA Vora SHameHode @ Started
D ataModes 30/30 DataModes Live V HamaMade host CRU utilization an
Actions = thell

HameNode Uptime 1.38 days 48 CPU, load 0.4% < 200% : 0K

MameNode Heap 200.2 MB /<40 B 5. 1% used)
Fercent DataModes with space
P S S LV S

10. Click on <Confirm Restart All> to confirm.
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Confirmation

“ou are about to restart HOFS

Cancel

1 Background Operations Running

Operations Start Time Duration Shiowe | &S]

;ﬁ Restart all components with Stale Configz for  Today 16:41 7802 secs
HOFS (%)

" Start Added Services Today 16:16 10.07 secs
& Inztall Services Today 16:16 12.0% seas
W Start Services FA Jan 15 2016 0745 21963 secs

" Inztall Services Fri Jan 15 2016 07:44 114.75 zecs

Do nat showe this dialog again when stading s background operation

# Likewise, all the other services that require a restart will need to be restarted.

# No need to wait for the completion of the restart operations to complete, Ambari would perform the restart one
after another.

11. Now select the MapReduce?2 service in the navigation pane, and Click on the <Restart> button to
MapReduce2 service on all nodes.
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Confirmation

“ou are sbout to restart MapReduce2

Cancel Confirm Restart &

12. Now select the YARN service in the navigation pane, and Click on the <Restart> button to YARN
service on all nodes.

Confirmation

ou are about to restart YYARMN

Confirm Restart Al

13. Restart Nagios, Ganglia services by following the same process.
14. Installing Spark Controller for accessing SAP HANA Vora Data sources from SAP HANA

15. SAP HANA Spark Controller and Hive meta store on Hadoop cluster are required for enabling SAP
HANA to access the data presentin SAP HANA Vora cluster.

16. Ambari does not allow the installation of just the Hive meta store, so this section shows the steps
required to install the Hive service on the admin node. Since, Pig and Tez are dependent services,
they would also get installed as a part of the Hive installation.
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Installing the SAP HANA Vora Extension

In order to make use of the SAP HANA Vora engine in Spark, the SAP HANA Vora Spark extension library
must be installed on the same node where Apache Spark is installed (i.e. the admin node rhell).

1. Download the library package VORA_SE<version>.TGZ from the SAP Software Download Center at
https://support.sap.com/swdc, and copy this file over to the /tmp directory of the admin node
(rhell)

2. Log onto the admin node (rhell) as the root user.

3. Switch the user to the standard vora user i.e. vora.

sudo -iu vora

[rootEdrhell ~]# sudo -iu wvora

[vora@rhell ~18 1s -1 /tmp/VORA SE-1.1.40.tar.g=z

-rw-r--r-- 1 root root 110781958 Jan 5 15:58 /tmp/VORA SE-1.1.40.tar.gz
[voralrhell ~18% mkdir vora

[voradrhell ~]8 tar -zxf /tmp/VORA SE-1.1.40.tar.gz -C ./vora
[voradrhell ~]18 1s -1 . /vora

20
-Xr-Xx vora hadoop 4096 17 04:42
-Xr-x vora hadoop 409%9%&6 17 04:42
vora hadoop 4096 17 04:42
—-XI-X vora hadoop 4096 17 04:42
—-Xr-X vora hadoop 4096 17 04:42
[voraldrhell ~18 I

In this section, we will make access the SAP HANA Vora shell as the “vora” user and verify the installation by
creating a table and loading data into it from a file stored in HDFS.

For this verification, the test.csv that was used to verify the vora user’s access to HDFS in the earlier section.

1. Create a test.csv file at folder /user/vora/ on the HDFS.
2. Verfiy the contents using the hdfs command.
hdfs fs -cat /usr/vora/test.csv

[voraldrhell ~]18% hadoop fs -cat fuser/vora/test.csv
1,Rack,C240M4
2 Rack,C220M4

3 ,Rack ,C3260
4,Blade,B200MM4
5, FI,62%96

3. As the vora user, change the directory into the Vora Extension package’s bin directory.

cd/home/vora/vora/bin
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4. Open a Spark shell by using the start-spark-shell.sh shell script.

/start-spark-shell.sh --master yarn-client

[vorafrhell bin]l% chmod +x ./start-spark-shell.sh
[vorafrhell binl% ./start-spark-shell.sh --master wvarn-client
16/01/17 06:25:20 WARN util.HativeCodelLoader: Unable to load native-hadoop librar
for your platform... using builtin-java classes where applicable
16/01/17 06:25:20 INFO spark.SecurityManager: Changing view acls to: wvora
16/01/17 06:25:20 INFO spark.SecurityManager: Changing modify acls to: wvora
16/01/17 06:25:20 INFO spark.SecurityManager: SecurityManager: authentication disa
hbled; ui acls disabled; users with view permissions: Set(vora); users with modify
permissions: Set{vora)

:25:20 INFO spark.HttpSerwver: Starting HTTP Server

:25:20 INFO server.Server: jetty-0.v.z-SHAPSHOT

:25:20 INFO server.fbstractConnector: Started SocketConnectori0.0.0.0:5

:25:20 INFO util.Utils: Successfully started service 'HTTP class server|
' on port 52954.
elcome to

version 1.4.1

sing Scala wversion 2.10.4 (Java HotSpot(TM) 64-Bit Server VM, Jawva 1.7.0 80)

ype in expressions to hawve them evaluated. B

ype :'help for more information.

16/01/17 06:25:23 INFO spark.SparkContext: Bunning Spark version 1.4.1

16/01/17 06:25:23 INFO spark.SecurityManager: Changing view acls to: wvora

16/01/17 06:25:23 INFO spark.SecurityManager: Changing modify acls to: wora
16/01/17 06:25:23 INFO spark.SecurityManager: SecurityManager: authentication disa
bled; ui acls disabled; users with view permissions: Set({vora); users with modify
permissions: Set{vora)

16/01/17 06:25:24 INFO sl1fdj.81fdjLogger: S1lfdjLogger started

16/01/17 06:25:24 INFO Remoting: Starting remoting

16/01/17 06:25:24 INFO Bemoting: Remoting started; listening on addresses :[akka.t

# Once the Spark(Vora) shell has been started, the “scala” prompt appears as shown below.

16/01/17 06:25:54 INFO repl.SparkILoop: Created sgql context (with Hive support)..
S0L context available as sglContext.

scala I

5. Create table using the Vora SQL engine context, which can be used to load the contents of the file
test.csv on HDFS.

import org.apache.spark.sgl.SapSQLContext
import org.apache.spark.sgl.SapSQLContext
val vc = new SapSQLContext (sc)

val testsgl = """

CREATE TABLE ucs_table00l1 (rNum int, sType string, sModel string)
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USING com.sap.spark.vora
OPTIONS (
tablename "ucs_ table001",

paths "/user/vora/test.csv"

) mwoan

sgala> import org. apache. spark.sql.SapSQLContext
import org.apache. spark. sql.SapS0LContext

scala> wval vo = new SapSQLContext(sc)

16/01/17 08:08:20 INFO sql.SapS5QLContext: SapSQLContext [version: 1.1.40] created
org. apache. spark. sql. SapS0QLContext = org. apache. spark.=sql.SapSQLContext@151434

6

scala> wal testsql = ™nw

CREATE TABLE ucs table(00l (rHum int, sType string, sModel string)
OS5THG com.sap.spsrk.vora

OPTIONHS (

tablename ™ucs table001™,

paths " fuser/vora/test.csw"
) TTTTTTT

testsgl: String =
™
CREATE TABLE ucs table00l {(rHum int, sType string, sModel string)
OSTHG com.sap.spsrk.vora
OPTIONS ¢
tablename "ucs table001r,
" fuser/vora/test.csv"

6. Use the vc SQL context to create the table.

vc.sqgl (testsql)
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scala> vc.sgl{testsgl)
16/01f17 08:16:27
1670117 08:16:27

08:
08:
08:
08:
08:

16:
16:
16:
16:
16:

27
27
27
27
27

IHFO
IHFO

IHFO
IHFO
IHFO
IHFO
IHFO

imps.CuratorFrameworkImpl: Starting
zookeeper . ZooKeeper: Client environment:

zookeeper . ZooKeeper: Client environment
zookeeper . ZooKeeper: Client environment
zookeeper .ZooKeeper: Client environment
zookeeper . ZooKeeper: Client environment
zookeeper . ZooKeeper: Client environment

zookeeper.version=3.4.6-1569965, built on 0272072014

host.
:Jjava.
:jara.
rjara.
:Jjava.

name=rhell

version=1.7.0 80

rendor=0racle Corporation
home=fusrfjarafjdkl.7.0_80fjre
class.path=Ffoptfspark/spark-1.4.1-bhin-hadoop2.6/f

cont/: foptfspark/spark-1.4.1-bhin-hadoop?.6/f1libfspark-assembly-1.4.1-hadoop2.6.0.jar: fopt/spark/spark-1.4.1-bhin-hadoo
p?.6/1lib/fdatanucleus-api—jdo-3.2.6.jar: foptfsparkfspark-1.4.1-bin-hadoop?.6f1libhfdatanucleus-core-3.2.10.jar: foptfspal
rk/spark-1.4.1-bin-hadoop2.6f/1libfdatanucleus-rdbms-3.2.9.jar: fetc/hadoopfocont f
16:27 IHF0O zookeeper.ZooKeeper: Client environment:
f1ib: fusrf1lib

16/01/17 08:
ib64: flih6d:
08:
08:
08:
08:
08:
08:
08:
08:
08:

ession

160117 08:16:27 IHFD zookeeper.ClientCnxm:

16:
16:
16:
16:
16:
16:
16:
16:
16:

27
27
27
27
27
27
27
27
27

IHFO
IHFO
IHFO
IHFO
IHFO
IHFO
IHFO
IHFO
IHFO

zookeeper . ZooKeeper: Client environment
zookeeper .ZooKeeper: Client environment
zookeeper . ZooKeeper: Client environment:
zookeeper . ZooKeeper: Client environment:
zookeeper .ZooKeeper: Client environment:
zookeeper . ZooKeeper: Client environment
zookeeper . ZooKeeper: Client environment
zookeeper .ZooKeeper: Client environment

Jjara.

:Jjava.
:jara.

library.path=/usrfjavafpackagesf1libfamd64: fusrf1|

io.tmpdi
compile

05 . name=Linux
os . arch=amdbd
o0s.version=2.6.32-504.e16.x86 64

Iuser.
iuser.
iuser.

name=rora
home=jfhome frora
dir=/homefvorafvora/bin

zookeeper . ZooKeeper: Initiating client connection, connectString=rhell:2181,rhel?:2181,rhel3:
2181 sessionTimeout=20000 watcher=org.apache.curator.ConnectionStat
1601717 08:16:27 IHFD zookeeper.ClientCnxn: Opening socket connection to server rhel?/f172.16.11.102:2181. Will not
attempt to authenticate using SASL (unknown error})
16701717 08:16:27 IHF0 zookeeper.ClientCnxn: Socket connection established to rhel2f172.16.11.102:2181, initiating s

ionid = 0x25245£79£7e0004, negotiated timeout = 20000

1601717 08:16:27 IHFD state.ConnectionStateManager:

Etate change:

d12896h

Session establishment complete on server rhel?f172.16.11.102:2181, sess

COHHECTED

1601717 08:16:28 IHFOD vora.DefaultSource: Creating WoraRelation ucs_tabled0l using an existing catalog table
resl: org.apache.spark.sgl.DataFrame = []

scala:c I

7. Display the tables uing the SQL context

vc.sql (“show tables”) .show ()
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scalax vco.sql("show tables").show(}

16701717 08:17:33 IHFD spark.SparkContext: Starting job: show at <

1670117 08:17:33 IHF0 scheduler.DAGScheduler: Got job 0 (show at

=false)

160117 08:17:33 IHF0 scheduler.DAGScheduler: Final stage: ResultStage 0({show at <consol 5}

16701717 08:17:33 IHFD scheduler.DAGScheduler: Parents of final stage: List()

1601717 08:17 IHNF0 scheduler.DAGScheduler: Missing parents: Listi})

160117 08:17:33 IHFD scheduler.DAGScheduler: Submitting ResultStage 0 (MapPartitionsRDD[2] at show at <console

}, which has no missing parents

16/01f17 08:17:34 INFO storage.MemoryStor ensureFreeSpace{1792) called with curMem=0, maxMem=278302556

160117 08:17:34 IHFD storage.MemoryStore: Block broadcast 0 stored as ralues in memory (estimated size 1792.0 B, £
ree 265.4 MB)

16/01f17 08:17:34 INFO storage.MemoryStore: ensureFreeSpace{1138) called with curMem—=1792, maxMem=278302556

160117 08:17:34 IHFD storage.MemoryStore: Block broadcast 0 _piecel stored as bytes in memory {estimated =size 1138.
0 B, free 265.4 MB)

16/01f17 08:17:34 INFD storage.BlockManagerInfo: Added broadcast 0 piece0 in memory on 172.16.11.101:46789 (size: 11
38.0 B, free: 265.4 HMB)

16701717 08:17:34 IHFD spark.SparkContext: Created broadcast 0 from broadcast at DAGScheduler.scala:§74

1601717 08:17:34 scheduler .DAGScheduler: Submitting 1 missing tasks from BResultStage 0 (MapPartitionsBDD[2] at

show at <console:

1601717 08:17:34 cluster.YarnScheduler: Adding task set 0.0 with 1 tasks

16701717 08:17:34 scheduler.TagkSetManager: Starting task 0.0 in stage 0.0 (TID O, rhelf, PROCESS LOCAL, 2604 b
vtes)

1601717 08:17:35 storage.BlockManagerInfo: Added broadcast 0 piecel in memory on rhelf:50992 (size: 1138.0 B,
free: 265.4 MB)

1601717 08:17: 3! scheduler.TaskSetManager: Finished task 0.0 in stage 0.0 (TID 0) in 1307 ms on rheld {(1/1)
1601717 08:17: 3! cluster.YarnScheduler: Removed TaskSet 0.0, whose tasks harvre all completed, from pool
16701717 H ! scheduler .DAGScheduler: ResultStage 0 {show at < »>:25) finished in 1.314 =

1601717 H ! he 3 he xr: Job 0 finished: show at ! 125, took 1.411742 s

8. Display the contents of the table “ucs_table001” by using the SQL “SELECT” statement as follows:

vc.sgl (W"SELECT * FROM ucs_table001”) .show ()
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scala> vo.sql{"SELECT * FROM ucs table001"}.show()
16701717 08:19:59 IHFO0 spark.SparkContext: Starting job: show at
160117 08:19:59 IHF0 scheduler.DAGScheduler: Got job 2 (show at <c
=false)
1670117 08:19:59 IHF0 scheduler.DAGScheduler: Final stage: ResultStage 2{show at <console: 5)
1601717 08:19:59 IHF0 scheduler.DAGScheduler: Parents of final stage: List()
160117 08:19:59 IHF0 scheduler.DAGScheduler: Missing parents: List()
1670117 08:19:59 IHF0 scheduler.DAGScheduler: Submitting ResultStage 2 (MapPartitionsRDD[&6] at show at onsole-: 25
}, which has no missing parents
160117 08:19:59 IHFOD storage.MemoryStore: ensureFreeSpace{3760) called with curMem=9015, maxMem=278302556
1670117 08:19:59 IHFO0 storage.MemoryStore: Block broadcast 2 stored as values in memory {(estimated size 3.7 KB, fre
e 265.4 MB)
16/01f17 08:19:59 INFO storage.MemoryStore: ensureFreeSpace{2331) called with curMem—=12775, maxMem=278302556
160117 08:19:59 IHFO storage.MemoryStore: Block broadcast 2 piecel stored as bytes in memory {estimated size 2.3 K
B, free 265.4 MB)
16/01f17 08:19:59 INFD storage.BlockManagerInfo: Added broadcast 2 piece0 in memory on 172.16.11.101:46789 (size: 2.
3 KB, free: 265.4 ME)
1670117 08:19:59 IHFD spark.SparkContext: Created broadcast 2 from broadcast at DAGScheduler.scala:§74
160117 08:19:59 IHFD scheduler.DAGScheduler: Submitting 1 missing tasks from ResultStage 2 (MapPartitionsRDD[6] at
show at <console>:25})
1670117 08:19:59 IHFO0 cluster.YarnScheduler: Adding task set 2.0 with 1 tasks
16/01/17 08:19:59 INFD scheduler.TaskSetManager: Starting task 0.0 in stage 2.0 (TID 2, rhel3, RACK LOCAL, 1395 bhyte
s}
1670117 08:19:59 IHFD0 storage.BlockManagerInfo: Added hroadcast 2 piece0 in memory on rhel3:35435 (size: 2.3 KB, fr
ee: 265.4 MB)
1601717 08:19:59 IHF0 scheduler.TaskSetManager: Finished task 0.0 in stage 2.0 (TID 2) in 54 ms on rhel3 (1/1)
1670117 08:19:59 IHFO0 cluster.YarnScheduler: Removed TaskSet 2.0, whose tasks have all completed, from pool
160117 08:19:59 IHFD scheduler.DAGScheduler: ResultStage 2 (show at . ! finished in 0.055 =
1601717 159 INFO scheduler.DAGScheduler: Job 2 finished: show at ! 5, took 0.070292 =
+————t————- +o————— +
|rHum| sType | sModel |
+————t———— +——— +
3| Rack| C3260]
4 |Blade |B200M4 |
5] FI| 6296]
1| Rack|C240M4|
2| Rack]|C220M4|
+————t———— +——— +

The contents of the entire table are displayed. This verifies the Vora engine working properly.

‘& At this point, the SAP HANA Vora cluster is fully configured and ready for use.

‘& Follow the appropriate documentation found at https://help.sap.com/hana_vora_re for making use of this SAP
HANA Vora cluster along with SAP HANA as necessary.
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Installing Spark Controller for data access from SAP HANA

SAP HANA Spark Controller and Hive meta store on Hadoop cluster are required for making the data
available in SAP HANA Vora cluster to the SAP HANA database system and the SAP HANA Vora cluster
running on Cisco UCS.

Ambari does not allow the installation of just the Hive meta store, so this section shows the steps required to
install the Hive service on the admin node. Since, Pig and Tez are dependent services, they would also get
installed as a part of the Hive installation.

Install Hive
1. Log onto the Ambari web Ul.

2. From the Home screen, click on the button <Actions> button and choose <Add Service>.

Q““‘ Ambari Yo CS 40iep BEELVLEG Scrices  Hosts Admin

& HOF:= Metrics = Heatrmaps Config History
@ MapReduce2
HOFS Disk Usage DataHodes Live HOFS Links Memory Usage Hetwork Usage
© YARN 9 Ve ¢
o Nagios . MameMode I
) Secondary HMamelNode .
© Ganglia % 30/30 10 DataModes
@ Zookeeper F—
@& SAP HAMNA Vora
Actions = CPU Usage Cluster Load HameHode Heap HameHode RPC HameHode CPU
— wio
00%
00 r
% 0.50 ms 0.0%
P Start All -
W Stop All
S S S e ——i—
HameHode Uptime ResourceManager ResourceManager HodeManagers YARH Memory
Heap Uptime Live

v
1.6d % 1.6d 30/30 5%

rhell:8080)#

3. Select Hive service. Click Next to continue
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Add Service Wizard

Service all | none

HOFS

YARM + MapReduce?

Tez

Magios

Ganglia

Yersion

2802200

2802200

0522200

01402200

09842200

a44An077n0n

4. Click OK to accept the services Tez and Pig as well.

Description

Apache Hadoop Distributed File System

Apache Hadoop MextGen MapReduce
[FARM)

Tez is the next generation Hadoop Cluery
Processing framework written on top of
YARN,

Magios Monitoring and Alerting system

Ganglia Metrics Collection systerm (REDTo
will be installed toao)

Data warehouse system for ad-hoc queries
analysis of large datasets and table & stors
managerment service

Mon-relational distributed database and
centralized service for configuration
management & synchranization

S rrimtine mlatfaere foe analurine larmn dataer

3

# Ambari will not install Hive without Pig and Tez.

5. Choose admin node (rhell) as the target server to install the Hive services.
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Add Service Wizard

Assign Masters

Choose Services

Assign master components to hosts you want to run them an.
# HiveServer?, Hive Metastore and WebHCat Server will be hosted on the same host.

MarneMode: | rhell (252.2 GE, 48 cores thell (252.2 GE, 48 cares)
SMameMode:  rhel2 (2522 GE, 48 cores’
History Server: | rhel2 (252.2 GE, 48 cores’
ResourceManager: | rhel2 (2522 GB, 48 cores,
App Timeline Server: | rhel2 (252.2 GE, 48 cores’
Magios Server: | rhel2 (2522 GE, 48 cores’

Ganglia Server: | rhel2 (252.2 GE, 48 cores’

6. Click on hyperlink “all” to enable Hive Client installation on all the servers. Click Next.

Add Service Wizard

Assign Slaves and Clients

Choose Services

Aszsign Masters Aszsign slave and client components to hosts you want to run them on.
Hosts that are assigned master components are shown with .
"Client" will install Tez Client, HCat Client, Hive Client and Pig.

Host all | none all | none all | none all | none

rhell s DataMode Modebdanager SAF HAMA Yora 4l Client
rhel2s DataMode Modehanager SAP HAMNA Yora Client
rhel3s# DataMode Modehanager SAF HANA Yora Client

rhiel10 DataMode Modeblanager SAR HAMNA Yora Client

rhel11 DataMode Modebdanager SAF HAMA Yora Client

rhel12 DataMode Modehanager SAP HAMNA Yora Client

rheld DataMode ModeManager SAP HANA Wora Client
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7. Click on the Hive tab; In the Hive meta store section, choose New MySQL database, and enter the
Hive database passwords.

Add Service Wizard

¥  Hive Metastore

Hive Metastore host rhell

Database Type MySEL

Hive Database = Mew MySQL Databasze
Existing MyS0L Database
Existing PostoreS0L Database
Existing Oracle Databaze

Database Host

Database Mame

Database Username

Database Password

JDBC Driver Class corn. rysgl jdbe. Driver

Matahase LIRI idbe:rmwsal Arhellhive? createDatabaselMotE

# Alternatively, an existing database could be chosen as the meta data store.

8. In Advanced hive-config section, modify the log URL to make use of the /data/disk1/var/log/hive as
the “Hive Log Dir” instead of the default.

9. In the Advanced webhcat-env section, update the WebHCat Log Dir to
/data/disk1/var/log/webhcat. Click Next to continue.
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Add Service Wizard

SIS

Customize

HOFS  MapReduce2 YARM Tez Magios Ganglia

SAP HAMNA Yora  Misc

Group | Hive Default (32)  ~ Manage Config Groups

¥ Advanced hive-grw

Hive Log Dir Hdata/disk1fvar/logfhive

T Advanced webhcat-eny

YWebHCat Log Dir fdataldisk 1 fear/logfwebhcat

»  Custom hive-site

Hive Pig Zookeeper

Frarflog o -

10. Review the configuration in the next screen, and Click <Deploy> to deploy the Hive services.

11. Once the installation is complete, Click on Complete to finish the installation.
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Add Service Wizard

Install, Start and Test Host Status Message

thell L |100% Success
thel10 N 100% Success
thel11 L |100% Success
thel12 B 100% Success
thel2 L |100% Success
thel3 B 100% Success
theld L 100% Success
thels B 100% Success
theld L | 100% Success
thel? B 100% Success
theld L | 100% Success
theld B 100% Success

ﬁ Hive installation is now complete. The services will need to be restarted. It is best to stop all services, and re-
start all of them at once.

12. Click on <Actions> and choose Stop all to stop all the services.

13. Once all the services are completely stopped, Click <Actions> and Choose “Start All” services.

ﬂ The operations “Stop All” and “Start All” services would take about 5 to 10 minutes to complete.
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0 Background Operations Running

Operations Start Time Duration Show, Al (0]

o Start All Services Today 0512

SR 100%h

" Stop All Services Todsy 0510

I 100%»

o Start Added Services Today 05:05

I 100%»

" Install Services Today 08:04

I 100%»

o Restart all components Sat Jan 16 2018

I 100%»

with Stale Configs for

GANGLIA

1631

Do not show this dialog again when starting a background operation

14. Hive installation is how complete.

® HDFS Metrics = Heatmaps Config Histary
@ MapReduce2
& YARN HDFS Disk Usage DataHodes Live HDFS Links Memory Usage Hetwork Usage
O Ter 7 MameNode 95.3 MB
Secondary NameNode
& Nagios i 30/3 D 10 DataNodes
@ Ganglia More...
@ Hive
0 Pig
CPU Usage Cluster Load HameHode Heap HameHode RPC HameHode CPU
@ Zookeeper ) WO
o 100% I
& SAP HANA Vora 500
~% 0 ms 0.0%
Actions -
HameHode Uptime ResourceManager ResourceManager HodeManagers YARH Memory
Heap ' Uptime Live
378.1s 6% 252.0s 30/30 0%
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1. Log onto the admin node (rhell) using SSH.

2. Switch the user to “hive”

sudo -iu hive

3. Create a file called “hive_test.sqgl” and add the following contents to it.

vi hive test.sql

CREATE SCHEMA IF NOT EXISTS ucs;
DROP TABLE IF EXISTS ucs.infra;

CREATE TABLE IF NOT EXISTS ucs.infra (

id int,

type string,
gen string,
name string,
spec double,
features string

) ROW FORMAT DELIMITED FIELDS TERMINATED BY ',' ;

CREATE SCHEMA HOT EXTSTS ucs;
EXISTS ucs.infra:
HOT EXISTS ucs.infra |
int,
string,
string,
string,
double,
string

FOPMAT DELTMITED FIELDS TERMIHATED

", ftest hive.sgl" 12L, 244C written

4. Create a data file called ucs_servers.dat and add the following content.

vi ucs _infra.dat
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1,UCS FI,2nd-Gen,FI 6296,2,96 Unified Ports

2,UCS FI,2nd-Gen,FI 6248,1,48 Unified Ports

3,Rack Server,4th-Gen,C240 M4,2,Dual-10GigE-VIC:SFF:

4,Rack Server,4th-Gen,C220 M4,1,Dual-10GigE-VIC:SFF:

5,Rack Server,4th-Gen,C460 M4,4,Dual-10GigE-VIC:SFF:SAP HANA Appliance

6,Rack Server,2nd-Gen,C3260,4,2 x Dual-10GigE-VIC:2 X Servers:56 LFF 7.2K SAS
7,Blade Server,4th-Gen,B200 M4, .5,Dual-10GigE-VIC:SFF

8,Blade Server,4th-Gen,B460 M4,2Dual-10GigE-VIC:SFF:SAP HANA Appliance

9,UCS FI,3rd-Gen,FI 6332-16UP,1,24 40GigE Ports:16 Unified Ports

10,UCS FI,3rd-Gen,FI 6332,1,32 40GigE Ports

1,UCS FI, ?nd-Gen , FI 6296 ,2,96 Unified Ports

2, UCS FI, ?nd-Gen ,FI 6248 ,1,48 Unified Ports

3,Rack Server,4th-Gen ,C240 M4 ,2 ,Dual-10GigE-VIC:5FF:

4 ,Rack Server ,4th-Gen,C220 M4 ,1 ,Dual-10GigE-VIC:5FF:

5,Rack Server ,d4th-Gen,C460 M4 ,4,Dual-10GigE-VIC:5FF:5AF HAHA Appliance

6, Rack Server ., ?nd-Gen,C3260,4,2 X Dual-10GigE-VIC:2 X Servers:i56 LFF 7.2K S4AS
7.Blade Server.,dth-Gen B200 M4,.5 , Dual-10GigE-VIC: SFF

8 ,Blade Server,dth-Gen B460 M4 ,2Dual-10GigE-VIC:5FF:SAP HAHA Appliance

9, UCS FI,3ird-Gen , FI 6332-16UP,1,24 40GigE Ports:16 Unified Ports

10,UCS FI,3rd-Gen,FI 6332,1,32 40GigE Port[]

"ues infra.dat" [Hew] 10L, 577C written

5. Execute hive to create the schema.

hive -f ./test hive.sql
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# sudo -iu hive
§ vi .ftest hive.sqgl
~1% i ucs_infra.dat
~]1% hive -f .jftest hive.sgl
16701718 12:04:07 WARN conf.HiveConf: HiveConf : .optimize.mapjoin.mapreduce does not exist
16,/0118 12:04:07 WARH conf.HiveConf: HiveConf J .heapsize does not exist
1601718 12:04:07 WARH conf.HiveConf: Hivelont 3 .gerver?.enable.impersonation does not exist
16701718 12:04:07 WARN conf.HiveConf: HiveConf : .auto.convert.sortmerge.join.noconditionaltask does not e

Logging initialized using configuration in file:/fetcfhive/conffhive-logd]j.properties

SLF4J: Class path contains mumltiple SLF4J bhindings.

SLF4d: Found binding in [jar:file: fusr/hdp/2.2.0.0-2041/hadoopflib/sl1f4j-logd3j12-1.7.5.jJar! forg/sl1f4)/implfStaticLoy

gerBinder.class]

SLF40: Found binding in [jar:file:jfusr/hdp/2.2.0.0-2041/hive/lib/hive—jdbe-0.14.0.2.2.0.0-2041-standalone.jar!forgfs
4jfimpl/5taticLoggerBinder.class]

SLF4d: See http:/ffwnw.s1f47.orgfcodes htmlffmultiple bindings for an explanation.

SLF4J: Actual binding is of type [org.slfd]j.impl.LogdjLoggerFactory]

0K

Time taken: 2.273 seconids

DK

Time taken: 0.136 seconds

0K

Time taken: 0.632 seconds

[hivearhell -15 []

6. Type “hive” to get the Hive prompt and display the databases using the command:

SHOW DATABASES;

[hivel@rhell ~]§ hive
16/01/18 12:13:23 WARN conf.HiveConf: HiveConf name .optimize.mapjoin.mapreduce does not exis

:13:23 WARN conf.HiveConf: HiveConf name .heapsize does not exist
:13:23 WARN conf.HiveConf: HiveConf name .server?.enable. impersonation does not ex

:13:23 WARN conf.HiveConf: HiveConf name .auto.convert. sortmerge. join.noconditiona
exist

Logging initialized using configuration in file: /etc/hive/conf/hive-logdj.properties
SLF4J: Class path contains multiple SLF4J bindings.

SLF4J: Found binding in [jar:file: /usr/hdp/2.2.0.0-2041/hadoop/lib/slfdj-logdjl2-1.7.5.jar!l forqg/sl1fd
i/impl/staticLoggerBinder.class]

SLF4J: Found binding in [jar:file: /usr/hdp/2.2.0.0-2041/hive/lib/hive-jdbc-0.14.0.2.2.0.0-2041-stand
alone.jar! forg/slfdj/impl/StaticLoggerBinder.class]

SLFAJ: See http://www.slfdj.org/codes.html#multiple bindings for an explanation.

SLF4J: Actual binding is of type [org.slfdj.impl.Lo? LoggerFactory]

hive>> SHOW DATABASES;

Time taken: 1.687 seconds, Fetched: 2 row(s)

7. Load the ucs_infra.dat data file onto HDFS inside the ucs.db directory managed by Hive.
8. Adjust the privileges.

hdfs dfs -put ./ucs infra.dat /apps/hive/warehouse/ucs.db/infra
hdfs dfs -1s /apps/hive/warehouse/ucs.db/infra
hdfs dfs -chown -R hive:hdfs /apps/hive/warehouse/ucs.db

9. Load the table, and display the contents of the table “infra” using hive.
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10. At the Hive prompt, enter the following commands:

USE ucs;
SELECT * FROM infra;

[hive@rhell ~]% hdfs dfs -put .Sfucs infra.dat fapps/hive/warehousefucs.dhfinfra

[hivedrhell ~]1%5 hdfs dfs -1s fappsShive/warehousefucs.dbfinfra

Found 1 items

—-rWw-r--r--— 3 hive hdfs 577 2016-01-18 12:26 fapps/hivefwarehousefucs.dhfinfrafucs infra.dat

[hive@rhell ~1%5 hdfs dfs -chown -R hive:hdfs fapps/fhivefwarehousefucs.dh

[hive@rhell ~15

[hivedrhell ~]1%5 hive
12:27:23 WARH conf.HiveConf: HiveConft 3 .optimize . mapjoin.mapreduce does not exist
12:27:23 WARH conf.HiveConf: HiveConft 3 heapsize does not exist
12: K conf .HiveConf: HiveCont 3 .gerver?2.enable.impersonation does not exist
12: H conf .HiveConf: HiveCont 3 .auto.convert.sortmerge.join.noconditionaltask does not

Logging initialized using configuration in file: fetoc/hivefconft/fhive-logd]j.properties

SLF4J: Class path contains multiple SLF4J hindings.

SLF4J: Found binding in [Jar:file:fusr/hdp/2.2.0.0-2041/hadoop/flib/s1f43-1ogd4j12-1.7.5.jJar! forgfslfd4jfimpl/Staticl
oggerBinder.class]

SLF4J: Found binding in [Jar:file:fusr/hdp/2.2.0.0-2041/hiveflib/hive-jdbo-0.14.0.2.2.0.0-2041-standalone.jar!foryg
Ffslfd]jfimplfStaticLoggerBinder.class]

SLF4J: See http:ffwww.slf;j.urgfcudes.html#multiple_hindings for an explanation.
SLF4J: Actual binding is of type [org.slfd].impl.LogdjLloggerFactory]

hive> use ucs:;

1124

Time taken: 1.771 seconds

hive> select * from infra:

K

[=]

UCs FI 2nd-Gen FI 6296 2.0 96 Unified Ports

UCs FI 2nd-Gen FI 6248 1.0 48 Unified Ports

Rack Server d4th-Gen €240 M4 2. Iual-10GigE-VIC:S5FF:

Rack Server dth-Gen €220 M4 1. Iual-10GigE-VIC:S5FF:

Rack Server 4th-Gen C460 M4 4. Iual-10GigE-VIC:S5FF:SAP HAHA Appliance
Rack Server 2nd-Gen C3260 4. 2 ¥ Dual-10GigE-VIC:2 X Servers:56 LFF 7.2K SAS
Blade Server 4th-Gen B200 M4 0. Iual-10GigE-VIC:SFF

Blade Server 4th-Gen B460 M4 HULL HULL

UCs FI  3rd-Gen FI 6332-16UF 1.0 24 40GigE Ports:16 Unified Ports

10 uUCs FI 3rd-Gen FI 6332 1.0 32 40GigE Ports

Time taken: 1.175 seconds, Fetched: 10 row(s)

hive:

WO o=l o ke L ke

1. SAP HANA Spark Controller RPM package from from the SAP Service Market Place
https://websmp201.sap-ag.de/ and copy it over to the /tmp directory of the admin node (rhell).

[root@rhell ~1# 1ls -1 Jtmp/sap.hana. spark#*

-rw-r--r-- 1 root root 7393403 Dec 4 20:23 /tmp/sap.hana.spark.controller-1.5.4
-1.noarch.rpm

2. Install the SAP HANA Spark Controller using the following command.

rpm —-ivh /tmp/sap.hana.spark.controller-1.5.4-1.noarch.rpm

3. Verify the correctness of the installation by listing the files in the directory /usr/sap/spark/controller.
The folder structure should be similar to the below picture.
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[root@rhell ~]# rpm -ivh /tmp/sap.hana.spark.controller-1.5.4-1.nocarch.rpm
Preparing. .. S A R R [100%]
Installing HANA Spark Controller

1:sap.hana. spark. control liti###i4# #4484 H AR R AR AR AR AR RHERR#E [100%]
[root@rhell ~]1# 1s -1 fusr/sap/spark/controller/

total 1140

drwxr--r-- 2 hanaes sapsys 410%6 Jan 18 12:55

drwxr-xr-x 2 root root 4096 Jan 18 12:59

-rwxr—--r—-- 1 hanaes sapsys 1152791 Dec 4 20:23 controller-1.5.4.jar
drwxr—--r—-- 2 hanaes sapsys 4096 Jan 18 12:59

[root@rhell ~1# [

Download and Setup the Library Files Necessary to Configure Spark Controller on the HDFS
1. Create a directory called spark-controller in the /tmp directory of the admin node (rhell).
mkdir /tmp/spark-controller

2. Download the following files from the respective locations as specified in the table below and copy
them over to the /tmp/spark-controller directory of the admin node.

File location
spark-assembly-1.4.1-hadoop2.6.0.jar rhell:/$SPARK_HOME/Ilib

spark-1.4.1-yarn-shuffle.jar rhell:/$SPARK_HOME/lib

3. Download the following Hadoop 3 Party Files from the specified URLs. The Spark release 1.4.1
contain some of these files, but they are outdated.

File Name File location
datanucleus-api-jdo-4.0.4.jar http://central.maven.org/maven2/org/datanucleus/datanucleus-

api-jdo/4.0.4/datanucleus-api-jdo-4.0.4.jar

datanucleus-core-4.0.4.jar http://central.maven.org/maven2/org/datanucleus/datanucleus-
core/4.0.4/datanucleus-core-4.0.4.jar

datanucleus-rdbms-4.0.7 jar http://central. maven.org/maven2/org/datanucleus/datanucleus-
rdbms/4.0.7/datanucleus-rdbms-4.0.7.jar

joda-time-2.3.jar http://central.maven.org/maven2/joda-time/joda-
time/2.3/joda-time-2.3.jar

[rootErhell ~]1# 1s -1 /tmp/spark-controller-setup/

total 167844

—-IW-I—--r—-— root root 350878 Jan 18 08:53 datanucleus-api-jdo-4.0.4.jar
-rw-r--r—- root root 1964870 Jan 18 08:53 datanucleus-core-4.0.4. jar

—IrW-Ir--Ir-—-— root root 1834361 Jan 18 08:52 datanucleus-rdbms-4.0.7.jar
-rw-r--r—- root root 81571 Jan 18 08:52 joda-time-2.3.jar

—IrW-Ir--Ir-—-— root root 4154523 Jan 18 14:05 spark-1.4.1-yarn-shuffle. jar
—-IW-I—--r—-— root root 162976273 Jan 18 14:04 spark-assembly-1.4.1-hadoop?2.6.0. jar]
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# It is important to download
Spark controller.

the correct version of these 3™ Hadoop 3 party files for the correct operation of the

1. Logon as hdfs user.

2. Create new directories on HDFS i.e. /sap/hana/spark/libs/thirdparty.

3. Copy over the /tmp/spark-controller-setup/spark-assembly-1.4.1-hadoop2.6.0.jar file to
/sap/hana/spark/libs director on the HDFS.

4. Copy over the datanucleus-*.jar and joda-time-*.jar files to /sap/hana/spark/libs/thirdparty directo-

ry on the HDFS.

sudo —-iu hdfs

hdfs dfs -mkdir -p /sap/hana/spark/libs

hdfs dfs -mkdir -p /sap/hana/spark/libs/thirdparty

[hdfslrhell ~]18 hdfs dfs -mkdir -p /sap/hana/spark/libs

[hdfsi@rhell ~]18 hdfs dfs -mkdir -p /sap/hana/spark/libs/thirdparty

hdfs dfs -put /tmp/spark-controller-setup/spark-assembly-1.4.1-hadoop2.6.0.jar
/sap/hana/spark/libs/

hdfs dfs -put /tmp/spark-controller-setup/datanucleus-*
/sap/hana/spark/libs/thirdparty/

hdfs dfs -put /tmp/spark-controller-setup/joda-* /sap/hana/spark/libs/thirdparty/

hdfs dfs -1ls /sap/hana/spark/libs/thirdparty/

hdfs dfs -1s /sap/hana/spark/libs/

[hdfs@rhell ~]1% hdfs dfs

-put /tmp/spark-controller-setup/spark-assembly-1.4.1-had

oop2.6.0.jar /sap/hana/spark/libs/

[hdfsi@rhell ~15 hdfs dfs
spark/libs/thirdparty/
[hdfsirhell ~]18% hdfs dfs
ibs/thirdpartv/
[hdfsiEirhell ~]15% hdfs dfs
Found 4 items

-Ir'w-r—-Ir-—-— 3 hdfs hdfs
ty/datanucleus-api-jdo-4
-Ir'w-r—-Ir-—-— 3 hdfs hdfs

-put /tmp/spark-controller-setup/datanucleus-* /sap/hana/
-put /tmp/spark-controller-setup/joda-* fsap/hana/spark/1
-1l=s /sap/hana/spark/libs/thirdparty/

350878 2016-01-18 14:14 /sap/hana/spark/libs/thirdpar

.0.4.jar
1264870 2016-01-18 14:14 /sap/hana/spark/libs/thirdpar

ty/datanucleus-core-4.0.4. jar

-rwWw-r—-1r-—-- 3 hdfs hdfs
ty/datanucleus-rdbms-4.0
-rWw-r——1r-—-— 3 hdfs hdfs
ty/joda-time-2.3. jar
[hdfsiEirhell ~]15% hdfs dfs
Found 2 items

-Ir'w-r—-Ir-—-— 3 hdfs hdfs
sembly-1.4.1-hadoop?.6.0
drwxr—-xr-x - hdfs hdfs
[ty

[hdfsirhell ~18%

1834361 2016-01-18 14:14 /sap/hana/spark/libs/thirdpar
1o jar
EB1571 2016-01-18 14:14 /sap/hana/spark/libs/thirdpar

-1s /sap/hana/spark/libs/

162976273 2016-01-18 14:12 /sap/hana/spark/libs/spark-as
.jar
0 2016-01-18 14:14 /sap/hana/spark/libs/thirdpar
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5. Create a staging/cache directory on the HDFS to be used by the Spark Controller.
6. Adjust the privileges to 666.

hdfs dfs -mkdir /user/hanaes

hdfs dfs -chmod 666 /user/hanaes

[hdfs@rhell ~]1% hdfs dfs -mkdir fuser/hanaes

[hdfs@rhell ~]1% hdfs dfs -chmod 666 Juser/hanaes

1. Log onto the admin node (rhell) which is also the Spark Controller node.
2. Start another shell as the user hanaes.

sudo -iu hanaes

# The user hanaes was automatically created by the Spark Controller installer program that was executed in the
previous step.

3. Verify the HDP version by listing the directory “/usr/hdp/2.2<TAB>” - using the TAB in the keyboard.
Take a note of the actual HDP version.

[hanaesirhell confl% 1ls fusr/hdp/2.2.0.0-2041/

4. Navigate to the Hana Spark Controller’s configuration directory.

5. Edit the hanaes-site.xml configuration file, and modify the hostname tag to match the hostname of
the admin node (which is also the Spark Controller node).

6. Update the XML tags of spark.yarn.am.extraJavaOptions and spark.driver.extraJavaOptions to re-
flect the actual HDP version.

7. Add the property “spark.executor.memory” and set its value as 2g.

8. Since, there are 30 Vora worker nodes, choose the maxExecutors to be 600 (i.e. planning to allo-
cate about 20 executors per server).

# The spark.executor.memory, minExectors and maxExecutors properties can be tuned further based on itera-
tive testing.

cd /usr/sap/hana/spark/controller/conf

vi hanaes-site.xml
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<configuration>

{property:>
< >sap.hana.es. spark. yarn. jar</name>

-hdfs: ///sap/hana/spark/libs/spark-assembly-1.4.1-hadoop?.6.0. jar</value-

=true</final:>

BGOE{value}
rue</final:

sap.hana.es. lib. location</name>
dfs: ///sap/hana/spark/libs/thirdparty/</value>
rue</final>

</property:

# The ports 7860, 7861 and 56000-58000 should be kept open in the Spark Controller (admin node) and. The
port 7860 and 7861 are the SAP HANA Spark Controller ports. Ports 56000 to 58000 should be kept open on the
servers where the Spark executors reside.

9. Add the following configurations to allow the SAP HANA Spark Controller to discover the Vora hosts
and the ZooKeeper hosts.

<property>
<name>spark.vora.hosts</name>

<value>rhel3:2202,rheld4:2202,rhel5:2202,rhel6:2202,rhel7:2202,rhel8:2202,rhel9:22
02,rhell0:2202,rhelll:2202,rhell2:2202,rhell3:2202,rhell14:2202,rhell5:2202,rhell6
:2202,rhell7:2202,rhell8:2202,rhell9:2202,rhel20:2202,rhel21:2202,rhel22:2202, rhe
123:2202,rhel24:2202,rhel25:2202,rhel26:2202,rhel27:2202,rhel28:2202,rhel29:2202,
rhel30:2202,rhel31:2202,rhel32:2202</value>

<final>true</final>

</property>

<property>

<name>spark.vora.zkurls</name>
<value>rhell:2181,rhel2:2181,rhel3:2182</value>
<final>true</final>

</property>
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<property>
<name>spark. executor. JElaeh /mama

<fina rue< /finals>
< /property

<namexspark.d 1amlcnllocatlon minExecutors</name>

-1ame:spark vora. hosts</name>

<waluexrhel3: 2202 rheld: 2202, rhelb: 2202 ,1rhel6: 2202 ,rhel?:2202 ,rhel8: 2202 ,rheld:220
2, rhell0: 2202 ,1rhelll: 2202 ,rhell2:2202 ,rhell3:2202 ,rhell14:2202 ,rhellb:2202 ,rhell6: 2202,
hell?:2202 ,rhell8:2202 ,rhell9: 2202 ,vrhel?0:2202 ,vhel?1:2202 ,vhel?2:2202 ,rhel?23:2202 ,rhel

24:2202 rhel25 2202 rhel26 2202 rhel2? 2202 rhel2B 2202 rhel29 2202 rhe130 2202 rhe131
2202 rh9132 2202 s

<name>xspark. vora. zkurls</name>-
‘hell 2181 ,rhel?:2181,rhel3:2182</valus>

rue</final>
"hanaes-site.xml™ 117L, 3634C written

10. Save the file hanaes-site.xml.

1. As a “root” user, copy over the hive-site.xml file from the /usr/hdp/2.2.<version>hive/conf/ over to
/usr/sap/spark/controller/conf directory.

2. Change the ownership to hanaes:sapsys.
3. Switch user to hanaes.

cd /usr/sap/spark/controller/conf
cp /usr/hdp/2.2.0.0-2041/hive/conf/hive-site.xml
chown hanaes:sapsys hive-site.xml

[rootdrhell ~]# cd fusr/sap/spark/controller/cont
[root@rhell confl# cp Afusr/hdp/2.2.0.0-2041/hive/conf/hive-site. xml

[rootidrhell conf]# chown hanaes:sapsys hive-site.xml

4. Edit the file and modify the following settings.

5. Parameter: hive.metastore.client.connect.retry.delay - change the value from 5s to 5
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6. Parameter: hive.metastore.client.socket.timeout - change the value from 1800s to 1800

7. Parameter: hive.security.authorization.manager - change the value to
org.apache.hadoop.hive.qgl.security.authorization.DefaultHiveAuthorizationProvider

property
hive. . authenticator.manager</name:

“value>org. apache.hadoop. hive. ql. JEeltekay. ProxyUserAuthent icator</value>

propert v

roperty:
‘name>rhive. . authorization.enabled</name>
aluesxfalse</value>-
/property>

.authorization.manager<
apache.hadoop.hive.ql. EEhakal. authorization.DefaultHiveRuthorizationP

L/ property
ropertyig
amerhive. Jaaligldl metastore. authenticator. manager< /name:-

<wvaluerorg.apache.hadoop.hive.ql. . HadoopDefaultMetastoreButhenticator</va

< /property:

property:-

# SAP HANA Spark Controller doesn’t support “tez” as a hive execution engine.

9. As the root user, copy over the YARN-shuffle jar file from the /tmp/spark-controller-setup directory
to “hadoop-yarn/lib” directory in all the nodes using the following commands.

clush -a -c /tmp/spark-controller-setup/spark-1.4.1-yarn-shuffle.jar -dest=
/usr/hdp/2.2.0.0-2041/hadoop-yarn/1lib/

clush -a -B 1ls -1 /usr/hdp/2.2.0.0-2041/hadoop-yarn/lib/spark-*
[rootdrhell ~]1# clush -a -¢ /tmp/spark-controller-setup/spark-1.4.1-yvarn-shuffle.jar --

dest=/usr/hdp/2.2.0.0-2041/hadoop-varn/lib/
[root@rhell ~]# clush -a -B 1s -1 fusr/hdp/2.2.0.0-2041/hadoop-yarn/lib/spark-*

-rw-r—--r—-—- 1 root root 4154523 Jan 1% 00:44 fusr/hdp/2.2.0.0-2041/hadoop-varn/lib/spark
-1.4.1-yvarn-shuffle. jar
[root@rhell ~]1#
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Update MapReduce and YARN configurations in Ambari

1. Log onto Ambari as the admin user.

2. Click on MapReduce on the Navigation Pane.
3. Click on the Config Tab in the work area.

4. Type “classpath” in the Property filter option.

5. Edit the property mapreduce.application.classpath property. In the field, replace all occurrences to
“S{hdp.version}” substring with the actual HDP version (in this particular installation it is 2.2.0.0-

2041).
Original $PWD/mr-framework/hadoop/share/hadoop/mapreduce/*:$PWD/mr-
String framework/hadoop/share/hadoop/mapreduce/lib/*:$PWD/mr-

framework/hadoop/share/hadoop/common/*:$PWD/mr-
framework/hadoop/share/hadoop/common/lib/*:$PWD/mr-
framework/hadoop/share/hadoop/yarn/*:$PWD/mr-
framework/hadoop/share/hadoop/yarn/lib/*:$PWD/mr-
framework/hadoop/share/hadoop/hdfs/*:$PWD/mr-
framework/hadoop/share/hadoop/hdfs/lib/*:/usr/hdp/${hdp.version}/hadoop/lib/hadoop-Izo-
0.6.0.${hdp.version}.jar:/etc/hadoop/conf/secure

Modified $PWD/mr-framework/hadoop/share/hadoop/mapreduce/*:$PWD/mr-

String framework/hadoop/share/hadoop/mapreduce/lib/*:$PWD/mr-
framework/hadoop/share/hadoop/common/*:$PWD/mr-
framework/hadoop/share/hadoop/common/lib/*:$PWD/mr-
framework/hadoop/share/hadoop/yarn/*:$PWD/mr-
framework/hadoop/share/hadoop/yarn/lib/*:$PWD/mr-
framework/hadoop/share/hadoop/hdfs/*:$PWD/mr-
framework/hadoop/share/hadoop/hdfs/lib/*:/usr/hdp/2.2.0.0-2041/hadoop/lib/hadoop-1zo-
0.6.0.2.2.0.0-2041 .jar:/etc/hadoop/conf/secure
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!-:.‘. Ambari  VoraOnUCs Dashboard Serices st Admin 32

& HDFS Surmmary Configs Ciick Links- Serice Actions -

MapReduce? &

Restart Required: 13 Components on 32 Hosts Plociar

@ YARM lestart
0 Tez
) Riagioe Group  MapReduce2 Default (32) = Manage Config Groups classpath] o -
@ Ganglia
® Hive m admin m admin

. 2 minutes ago 4 days ago
o

@& Fookeeper
b Y2 Current admin authored on Mon, Jan 18, 2016 21:57 S ave
& SAP HAMA Yora

¥ Advanced mapred-site

Actions -
mapreduce. application. PO mr-framework/hadoop/sharefhadoop/mapreduce™ 5P, 4}

classpath

P Custorn mapred-site

6. Click <Save> to apply the changes.

7. Click on YARN in the navigation pane.

8. Click on Config to edit the configurations.
9. Enter “aux-services” in the Filter

10. Edit the property “mapreduce.nodemanager.aux-services” to add the string “spark_shuffle”. The
resulting string should be “mapreduce_shuffle,spark_shuffle” as shown below.
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g“:‘- Ambari VoraonUcs m Dashboard Services

& HDFS Sumimary Configs Gick Links~
& MapReduce?

YARN &

Restart Required: 24 Components on 32 Hosts

@ Magios Group  YARN Default (32)  ~ | Manage Config Groups aux-SEhiCes Q -
@ Ganglia
& Hive m admin
_ 4 d=ys ago
= P

@ Zookeeper
@ SAP HANA “ara

Y1 Current admin authored on Fri, Jan 15, 2016 07:44

-

Mode Manager

yarn nodermanager. aux- mapreduce shoflelspark_shufile -]

semvices

Actions =

¥ Advanced yarn-site

yarn nodermanager. aux- org.apache.hadoop. mapred. ShofleHandler -]
services.
mapreduce_shufle.class

11. Click <Save> to save the changes.

12. Scroll all the way to the end of the YARN configuration to add a custom property to the section
“Custom yarn-site”.

13. Click on “Add property”.

14. Enter the Key “yarn.nodemanager.aux-services.spark_shuffle.class” and value as
“org.apache.spark.network.yarn.YarnShuffleService”. Click Add to add the new property.
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Add Property

Type yarn-site.xmi
Key yarn.nodemanager.aux-services.spark_shuffle_class

Value org.apache spark.network.yarn.YarnShuffleService

I

15. Click Save to save the configuration. Provide an appropriate description of the change i.e. Shuffle
class selection to keep track of the configuration version.

W2 Current admin authored on Mon, Jan 18, 2016 22:11

¥ Scheduler

*  Advanced yarn-eny

¥ Advanced yarn-logdj

P Advanced yam-site

Custom yarn-site

yarn. hodemanager. aux- org.apache. spark. network. yarm. YamShuffleService L+ I -
services. spark_shuffle.
class

Add Property. ..

16. Restart YARN and MapReduce?2 services.
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1. Log onto the admin node (rhell), which is also the Spark Controller host as the root user.

2. Copy over the file “spark-sap-datasources-*-assembly.jar from /home/vora/vora/lib directory to
/usr/sap/spark/controller/lib directory.

3. Change the ownership of the file at the destination to user hanaes:sapsys.

cd /usr/sap/spark/controller/lib

cp /home/vora/vora/lib/spark-sap-datasources-1.1.40-assembly.jar
chown hanaes:sapsys ./spark-sap-datasources-1.1.40-assembly.jar
1s -1

[root@rhell ~1# cd fusr/sap/spark/controller/lib

[root@rhell libl# cp /home/vora/vora/lib/spark-sap-datasources-1.1.40-assembly. jar
[rootErhell 1ib]l# chown hanaes:sapsys ./spark-sap-datasources-1.1.40-assembly. jar
[rootErhell 1lib]l# 1s -1

total 128240

-rwxr--r—-—- 1 hanaes sapsys 7126372 Bug 28 04:49 scala-library-2.10.4.jar

-rw-r—--r——- 1 hanaes sapsys 124188825 Jan 19 08:38 spark-sap-datasources-1.1.40-assembly]
.jar

[root@rhell 1libl# [

4. Switch the user to hanaes.
5. Change directory to /usr/sap/spark/controller/bin.

6. Start the hanaes service as below, and observe the logs.

sudo -iu hanaes
cd /usr/sap/spark/controller/bin

./hanaes start

tail -f /var/log/hanaes/hanaes controller.log
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[rootdrhell ~]1# sudo -iu hanaes
[hanaesirhell ~]1% cd fusr/sap/spark/controller/bin
[hanaesirhell bin]8% ./hanaes start
Starting HANA Spark Controller ... Class path is /usr/sap/spark/controller/bin/../conf
usr/hdp/2.2.0.0-2041/hadoop/conf: fetc/hive/conf: . . /*: .. /1ib/*: /usr /hdp/current /hadoop
-c¢lient /*: fusr/hdp/current /hadoop-client /1ib/*: fusr/hdp/2.2.0.0-2041/hadoop-hdfs/*: fusr
/hdp/2.2.0.0-2041 /hadoop-hdfs/1ib/*
STARTED
[hanaesi@rhell bin]l$§
hell binl§ tail -f /var/log/hanaes/hana controller. log

Class path contains multiple SLFA4J bindinas.
SLF4J: Found binding in [jar:file: /usr/sap/spark/controller/lib/spark-sap-datasources-1
.1.40-assembly. jar! forqg/slfdj/impl/StaticLoggerBinder.class]
SLF4J: Found binding in [jar:file: /usr/hdp/2.2.0.0-2041/hadoop/lib/s1fd)j-logdj12-1.7.5.
jar! forgq/slfdj/impl/staticLoggerBinder.class]
SLF4J: See http://www.s1fdj.org/codes.htmlffmultiple bindings for an explanation.
SLF4J: Actual binding is of type [org.slfdj.impl.LoEdjLoggerFactory]
16/01/19 08:46:46 INFO HanaESConfig: Loaded HAHNA Extended Store Configuration
2016-01-19 08:46:49,115 [INFO] Starting Spark Controller
2016-01-19 08:46:4%,184 [INFO] Loaded HANA Extended Store Configuration
2016-01-19 08:47:14,004 [INFO] Picked up HanaESVoraContext
2016-01-19 08:47:14,004 [INFO] Hana Context is initialized
2016-01-19 08:47:14,022 [INFO] Initialized Router

2016-01-19 08:47:14,023 [INFO]| Server started |

At this point, the SAP HANA Spark controller is up and running. This service will facilitate the SAP HANA to
access the data available in the SAP HANA Vora cluster. This facilitates use cases such as Data Life Cycle
management and business analytics.

For more information please refer to https://help.sap.com/hana_vora_re and documentation about SAP
HANA Data Warehousing Foundation.
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Bill of Materials

Bill of Materials
]

This section gives the BOM for the 160 node Performance Optimized Cluster.

Table 6 Bill of Materials for C240M4SX Base Rack

Part Number Description Quantity
UCS-SL-CPA3-P Performance Optimized Cluster 1
UCSC-C240-M4SX UCS C240 M4 SFF 24 HD w/o CPU, mem, HD, PCle, PS, railkt w/expndr 16
UCSC-MRAID12G Cisco 12G SAS Modular Raid Controller 16
UCSC-MRAID12G-2GB Cisco 12Gbps SAS 2GB FBWC Cache module (Raid 0/1/5/6) 16
UCSC-MLOM-CSC-02 Cisco UCS VIC1227 VIC MLOM - Dual Port 10Gb SFP+ 16
CAB-9K12A-NA Power Cord 125VAC 13A NEMA 5-15 Plug North America 32
UCSC-PSU2V2-1200W 1200W V2 AC Power Supply for 2U C-Series Servers 32
UCSC-RAILB-M4 Ball Bearing Rail Kit for C220 M4 and C240 M4 rack servers 16
UCSC-HS-C240M4 Heat Sink for UCS C240 M4 Rack Server 32
UCSC-SCCBL240 Supercap cable 250mm 16
UCS-CPU-E52680D 2.50 GHz E5-2680 v3/120W 12C/30MB Cache/DDR4 2133MHz 32
UCS-MR-1X162RU-A 16GB DDR4-2133-MHz RDIMM/PC4-17000/dual rank/x4/1.2v 256
UCS-HD12T10KS2-E 1.2 TB 6G SAS 10K rpm SFF HDD 384
UCS-SD120GOKSB-EV 120 GB 2.5 inch Enterprise Value 6G SATA SSD (BOOT) 32
UCSC-PCI-1C-240M4 Right PCI Riser Bd (Riser 1) 2onbd SATA bootdrvs+ 2PCI slts 16
UCS-FI-6296UP-UPG UCS 6296UP 2RU Fabric Int/No PSU/48 UP/ 18p LIC 2
CON-SNT-FI6296UP SMARTNET 8X5XNBD UCS 6296UP 2RU Fabric Int/2 PSU/4 Fans 2
SFP-H10GB-CU3M 10GBASE-CU SFP+ Cable 3 Meter 60
UCS-ACC-6296UP UCS 6296UP Chassis Accessory Kit 2
UCS-PSU-6296UP-AC UCS 6296UP Power Supply/100-240VAC 4
N10-MGTO012 UCS Manager v2.2 2
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Part Number Description Quantity
UCS-L-6200-10G-C 2rd Gen FI License to connect C-direct only 108
UCS-BLKE-6200 UCS 6200 Series Expansion Module Blank 6
UCS 6296UP Fan Module | UCS 6296UP Fan Module 8
CAB-N5K6A-NA Power Cord 200/240V 6A North America 4
UCS-FI-E16UP UCS 6200 16-port Expansion module/16 UP/ 8p LIC 6
RACK-UCS2 Cisco R42610 standard rack w/side panels 1
RP208-30-1P-U-2= Cisco RP208-30-U-2 Single Phase PDU 20x C13 4x C19 (Country Specific) | 2
CON-UCW3-RPDUX UC PLUS 24X7X4 Cisco RP208-30-U-X Single Phase PDU 2x 6
(Country Specific)

Optional Base Rack Materials
UCS-SD480GOKSB-EV 480 GB 2.5 inch Enterprise Value 6G SATA SSD (BOOT) 32

Table 7 Bill of Materials for Expansion Racks
Part Number Description Quantity
UCSC-C240-M4SX UCS C240 M4 SFF 24 HD w/o CPU, mem, HD, PCle, PS, railkt w/expndr 16
UCSC-MRAID12G Cisco 12G SAS Modular Raid Controller 16
UCSC-MRAID12G-2GB Cisco 12Gbps SAS 2GB FBWC Cache module (Raid 0/1/5/6) 16
UCSC-MLOM-CSC-02 Cisco UCS VIC1227 VIC MLOM - Dual Port 10Gb SFP+ 16
CAB-9K12A-NA Power Cord 125VAC 13A NEMA 5-15 Plug North America 32
UCSC-PSU2V2-1200W 1200W V2 AC Power Supply for 2U C-Series Servers 32
UCSC-RAILB-M4 Ball Bearing Rail Kit for C220 M4 and C240 M4 rack servers 16
UCSC-HS-C240M4 Heat Sink for UCS C240 M4 Rack Server 32
UCSC-SCCBL240 Supercap cable 250mm 16
UCS-CPU-E52680D 2.50 GHz E5-2680 v3/120W 12C/30MB Cache/DDR4 2133MHz 32
UCS-MR-1X162RU-A 16GB DDR4-2133-MHz RDIMM/PC4-17000/dual rank/x4/1.2v 256
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Bill of Materials

Part Number Description Quantity
UCS-HD12T10KS2-E 1.2 TB 6G SAS 10K rpm SFF HDD 384
UCS-SD120GOKSB-EV 120 GB 2.5 inch Enterprise Value 6G SATA SSD (BOOT) 32
UCSC-PCI-1C-240M4 Right PCI Riser Bd (Riser 1) 2onbd SATA bootdrvs+ 2PCI slts 16
Optional Expansion Rack Materials
UCS-SD480GOKSB-EV 480 GB 2.5 inch Enterprise Value 6G SATA SSD (BOOT) 32
SFP-H10GB-CU5M= 10GBASE-CU SFP+ Cable 5 Meter 32
RACK-UCS2 Cisco R42610 standard rack w/side panels 1
RP208-30-1P-U-2= Cisco RP208-30-U-2 Single Phase PDU 20x C13 4x C19 (Country 2
Specific)
CON-UCW3-RPDUX UC PLUS 24X7X4 Cisco RP208-30-U-X Single Phase PDU 2x (Country 6
Specific)
Enterprise Linux License
Red Hat Enterprise Linux
RHEL-2S5-1G-3A Red Hat Enterprise Linux 32
CON-ISV1-RH2S1G3A 3 year Support for Red Hat Enterprise Linux 32
Table 9 Bill of Materials for Nexus Device and APIC
Part Number Description Quantity
N9K-C9508-B2 Nexus 9508 Chassis Bundle with 1 Sup, 3 PS, 2 SC, 6 FM, 3 FT 2
N9K-C9396PX Nexus 9300 with 48p 1/10G SFP+ and 1 uplink module slot 2
N9k-X9736PQ Spine Line-Card 2
APIC-L1 APIC Appliance 3
N9K POWERCABLES Power Cables 3
CAB-C13-C14-AC Power cord, C13 to C14 (recessed receptacle), 10A 4
QSFP-H40G-CU3M 40GBASE-CR4 Passive Copper Cable, 3m 24
Nexus 9372TX Nx-OS mode switch for out of band Management 1
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Table 8



Bill of Materials

Part Number Description Quantity
N9K-M12PQ ACI Uplink Module for Nexus 9300, 12p 40G QSFP 3
N9K-C9500-RMK Nexus 9500 Rack Mount Kit 2
CAB-C19-CBN Cabinet Jumper Power Cord, 250 VAC 16A, C20-C19 Connectors 6
N9K-C9500-LC-CV Nexus 9500 Linecard slot cover 16
N9K-C9500-SUP-CV Nexus 9500 Supervisor slot cover 2
N9K-PAC-3000W-B Nexus 9500 3000W AC PS, Port-side Intake 6
N9K-SUP-A Supervisor for Nexus 9500 2
N9K-SC-A System Controller for Nexus 9500 4
N9K FABRIC Fabric Module 2
N9300 RACK Rack Mount Kit 3
N9K-C9300-RMK Nexus 9300 Rack Mount Kit 3
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Conclusion

Conclusion

|
Hadoop has become a popular data management platform across all verticals. Cisco UCS Integrated
Infrastructure for Big Data and Cisco Application Centric Infrastructure (ACI) offers a dependable deployment
model for enterprise Hadoop, Apache Spark and SAP HANA Vora that offer a fast and predictable path for
businesses to unlock value in big data. This architecture allows using the UCS Manager capabilities in Fabric
Interconnect for provisioning the servers within a single domain while providing a facility to interconnect
multiple Fabric Interconnect domains with ACI. Up to 80 servers (5 racks) can be supported with no
additional switching in a single UCS domain with no network over-subscription.

Cisco solutions continue a long history of delivering innovative IT infrastructure for SAP landscapes with
certified reference architectures that reduce cost and risk. The entire family of solutions—for SAP
Applications, SAP HANA, and now SAP HANA Vora—is designed to interoperate with the data center you
have today. Cisco solutions use industry-standard architectures and best practices, so no special IT
processes are needed to incorporate or maintain the solutions in your data center.

The configuration detailed in the document can be extended to clusters of various sizes depending on what
application demands as discussed in the Scalability section. Next generation Big Data Infrastructure needs to
cater to the emerging trends in Big Data Applications to meet multiple Lines of Business (LOB) SLAs. Cisco
UCS Integrated Infrastructure for Big Data and Cisco ACI brings numerous advantages to a Big Data cluster -
fewer point of management for the network, enhanced performance, superior failure handling
characteristics, unprecedented scalability. Further, ACI paves way to the next generation data center
network accelerating innovation with its SDN capabilities in the Big Data space.
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