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Welcome to this Guide

This guide is an introduction to HP Service Health Optimizer (HP SH Optimizer) and

describes the features, deployment scenarios, architecture, and the key analytical concepts
used in this product.

Who Should Read this Guide

You should read this guide if you are one of these users:
e IT architect or virtualization architect
e Director of IT applications

e (Capacity planner or capacity manager

Prerequisites

HP SH Optimizer works in conjunction with HP SH Reporter, a business-aware cross-domain
historical infrastructure performance reporting solution. HP SH Optimizer uses the
performance data collected by HP SH Reporter. You must be familiar with HP SH Reporter
before you install and start using HP SH Optimizer.

Reference Documentation

It is recommended that you read the HP Service Health Reporter Concepts Guide before you
install and use HP SH Optimizer.

You can optionally read the following documents before using HP SH Optimizer:
e  HP Service Health Reporter Installation and Configuration Guide

e  HP Service Health Reporter Online Help for Administrators

e  HP Service Health Reporter Online Help for Users

The above documents are available in your HP SH Reporter installation and at:

http:/h20230.www2.hp.com/selfsolve/manuals.



HP SH Optimizer Documentation

In addition to this Concepts Guide, the documentation of HP SH Optimizer consists of the
following:

Release Notes: Read the release notes before you start installing HP SH Optimizer.
These notes specify the licensing, hardware and software prerequisites, installation media
content, and the known issues of the product.

Installation and Configuration Guide: Follow this guide to install and configure HP
SH Optimizer in the supported deployments.

Online Help for Users: Refer to this online help available from the HP SH Optimizer
user interface for the tasks that you can perform on each screen.
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2 Introduction to HP Service Health Optimizer

Before you understand the working of HP SH Optimizer and the key problems it can solve,
you can read the following section to familiarize yourself with virtualization and understand
some of its key benefits and challenges.

What is Virtualization?

Virtualization enables dividing the computer resources into multiple execution environments
called Virtual Machines (VMs) by providing a layer of abstraction over physical hardware.
This enables you to run multiple instances of the operating system and applications on a
single physical host. VMs are used to consolidate the workloads of several underutilized
servers to fewer machines for effective utilization of hardware.

Benefits

One of the main advantages of virtualization is dynamic resource management. Virtualization
enables you to allocate the available hardware resources dynamically to the applications, as
and when required. In the absence of virtualization, you need to use traditional methods to
perform long-term forecasting of the resource demands based on historical trends of resource
utilization. This process is complex and leads to over-provisioning of the resources on the
physical hosts. With virtualization, you can use dynamic methods to maintain an optimal
balance between the demand for resources and provisioning of resources, thus avoiding
over-provisioning of resources.

Challenges

Despite many benefits, virtualization has also created numerous challenges. Capacity
management and planning is one of the major challenges to enterprises opting for
virtualization. Some of the key questions that still remain with virtualization are:

e How do you control the VM Sprawl?

e Have you provisioned the VMs and clusters with right size?

e Are you using the hardware resources in an optimal manner?

e How do you place the VMs optimally in a server farm?

e How many days do you have before the VM, VM Host, or cluster will run out of capacity?
e How many more VMs can you provision with the current available capacity?

e  What is the impact of over utilized or underutilized VMs on your business?

e What are the potential improvement opportunities in your business if your VM
infrastructure is optimized?



Introducing HP SH Optimizer

HP SH Optimizer is a business-aware topology driven capacity management and planning
tool for x86-based virtualized environments. It provides visibility, enables to identify
optimization opportunities, and performs forecast analysis for your infrastructure from the
perspective of different groups and the overall data center.

In HP SH Optimizer, a group is defined as a logical structure that consumes a set of physical
or virtual resources. For example, a group called CRM may consist of a three-tier application
such as a database server, middleware, and web servers. Each of these applications may be
running on standalone physical hosts or a virtual machine hosted on a hypervisor, such as
VMware ESX or Hyper-V. In HP SH Optimizer, a group can be one of the following:

e Business Service as defined in HP BSM Run-time Service Model (RTSM)

e Business Application as defined in HP BSM Run-time Service Model (RTSM)
e Node Group as defined in HP Operations Manager (HPOM)

e VMware Cluster as defined in VMware vCenter object model

Two or more Business Services or Business Applications are considered as shared if at least
one VM host is shared by them. For example, if the groups ‘payroll’ and ‘marketing’ share a
VM host, HP SH Optimizer categorizes them as a shared group.

The data center represents all the VMs, VM hosts and physical hosts discovered by HP SH
Optimizer irrespective of which group they belong to.

HP SH Optimizer provides key benefits in the following areas:

e Visibility: HP SH Optimizer provides visibility into the capacity and usage trends of your
IT infrastructure resources from the perspective of different groups and the overall data
center. HP SH Optimizer can also reduce potential VM sprawl by identifying idle, powered
off, and oversized VMs. It also helps you improve and maintain expected application
performance over time by identifying undersized VMs.

e Optimization opportunities: Based on the historical resource usage trends and
available capacity, HP SH Optimizer recommends ways to optimize your current
hardware resources without impacting the service levels or performance of your groups.
The optimizations include reducing the resource wastage by controlling VM sprawl and
improving VM density by optimal VM placement. HP SH Optimizer enables you to
generate an optimal VM sizing and placement plan for your groups by using optimization
scenarios. While creating optimization scenarios, you can customize the VM hosts and
workloads and define constraints such as resource headroom. Workloads can be existing
VMs and/or physical hosts that may be considered for converting to VMs (P2V).

¢ Forecast and planning: HP SH Optimizer uses the current trends in the capacity
utilization and deployed VMs to forecast the capacity requirements for your IT
environment from the perspective of different groups and overall data center. This feature
helps you proactively plan future hardware requirements for your environment. HP SH
Optimizer also enables you to run what-if scenarios to predict the effect of change in
capacity or demand on the remaining capacity and the number of days before a resource
will run out of capacity for a particular scenario.

Chapter 2



Collecting Topology and Performance Data

HP SH Optimizer leverages the topology information from RTSM or HP Operations Manager
Node Groups to provide a cohesive view of the resource capacity, usage, remaining capacity
and opportunity for optimization, with respect to your groups. HP SH Optimizer works in
conjunction with HP SH Reporter, which is a business-aware cross-domain historical
infrastructure performance reporting solution. HP SH Optimizer uses the performance data
collected by HP SH Reporter. For the purpose of providing capacity planning and optimization
recommendations in virtualized environments, HP SH Optimizer collects only the utilization
and available capacity data from HP SH Reporter. Apart from using the required data from
the HP SH Reporter platform data store (also called the performance management database),
HP SH Optimizer also uses SAP BusinessObjects, which is part of HP SH Reporter, for its
user authentication and reporting requirements.

Figure 1 Performance Data Collection from HP SH Reporter

HP SH Optimizer ]
Topology Data from Database Reports
RTSM or Access Access
HPOM Node Groups
=i HP SH Reporter ’
A
Infrastructure

Performance Data

Topology Source IT Infrastructure

(ESX Servers, Hyper-V Servers, Windows and Linux Servers)

For information on the architecture and workflow of HP SH Optimizer, see HP SH Optimizer
Architecture.

To understand which topology elements are recognized by HP SH Optimizer within RTSM
and HP Operations Manager, see the sections in respective deployment scenarios documented
in HP SH Optimizer Deployment.

Introduction fo HP Service Health Optimizer 117



Gaining Visibility

HP SH Optimizer provides a complete and detailed view of your existing infrastructure that
enable you to understand the current capacity, current usage, and the opportunity that you

have for optimization of resources. It provides a group based Inventory View and a complete
Data Center View of your infrastructure.

Figure 2 Summary View of Inventory (Group and Data Center)
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Group Inventory View

Using the Group Inventory View, you can see the physical and virtual infrastructure
inventory in the perspective of your groups, such as Business Services, Business Applications,
and cluster hierarchy. You can choose any of the groups (individual or shared) and view the
detailed inventory associated with the group.

HP SH Optimizer enables you to view the following for each of the groups:
¢ The physical hosts, VM hosts, and the VMs associated with the group

¢ The resource usage in terms of average CPU utilization percentage of the physical hosts

or VM hosts for each of the Business Services or Business Applications

¢ The remaining capacity, in terms of Reference VM Size, before and after performing the

optimization as recommended by HP SH Optimizer

¢ The average number of end-user transactions and their response time per group. This
information is displayed if you have the Real User Monitor (RUM) and the Business
Process Monitor (BPM) applications in your environment and the HP SH Reporter
content packs installed for these applications.

The following figure shows a sample detailed Group Inventory View for a selected Business

Service.

12
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Figure 3 Group Inventory - Detailed View
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HP SH Optimizer provides a lightweight opportunity index analysis engine that performs a
quick analysis to show the Quick Optimization Opportunity Rating for each group. This
rating is displayed on the user interface as a series of highlighted stars (see Figure 3 for a
sample). The star rating is an indicator of the improvement in average utilization of VM
hosts, increase in free capacity, and reduction in the number of VM hosts if the VMs are
placed optimally as recommended by HP SH Optimizer. The greater the number of
highlighted stars, more is the opportunity for resource optimization.

You can see in Figure 3 that HP SH Optimizer also shows the number of hosts that you will
save if you perform the optimization as compared to the number of hosts that you are
currently using. In addition, it shows the number of VMs that you can place if you perform the

optimization.

The detailed view for a selected group also shows:

e The average and peak utilization of resources assigned to the group, over time

e The resource utilization for the VM hosts or physical hosts that belong to the group

e The number of oversized, undersized, idle, and powered-off or deleted VMs in the group

Introduction fo HP Service Health Optimizer
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Data Center Inventory View

In addition to the groups, HP SH Optimizer also provides a view of your complete data center
with its current resource utilization and the potential optimization opportunity that can help
you to improve the resource utilization and reduce VM sprawl.

Figure 4 Data Center Inventory View
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You can use the Data Center Summary of HP SH Optimizer to view:

e The utilization analysis showing the number of VM hosts with:

— Sub-optimal resource allocation

— Potential risk of exceeding resource utilization threshold

— Peak utilization less than the specified threshold

e The CPU and memory utilization of the physical hosts and VM hosts that helps to analyze
the opportunity for optimizing your resources.

¢ The summary of VMs that have over-allocated or under-allocated CPU or memory
resource. This view enables you to understand if VMs in your data center are oversized or
undersized with respect to CPU and memory. HP SH Optimizer also provides
recommendations for the right VM sizing.

e The VMs in your data center that are active, powered-off or deleted, or idle for a long
period of time. This view enables you to identify and minimize potential VM sprawl.

HP SH Optimizer identifies oversized, undersized, and idle VMs based on the custom
thresholds that you define in the product configuration. For more information on VM sizing
analysis and right size recommendation, see Key Concepts in Capacity Analytics.

14
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Optimizing

Once you get a visibility of your existing IT infrastructure capacity and a peek into the
opportunity for resource optimization, you need to understand the ways in which you can
perform the required optimization to maximize your resource utilization. In order to achieve
this, HP SH Optimizer provides a powerful what-if tool for optimization analysis. This tool
enables you to create optimization scenarios with key business constraints and arrive at an
optimal VM placement plan. You can use the VM placement plan to take necessary actions on
placing the VMs and improving resource utilization.

You can select one or more groups (shared or individual) for optimization. All selected groups
are considered to share all the resources that are part of those groups. While creating an
optimization scenario for a group, you can customize the workloads and capacity for the
group. You can:

e Add workloads existing in your data center

e Add workloads with custom-defined configuration

e Add capacity associated with nodes existing in your data center
e Add custom-configured capacity

e Remove existing workloads and VM hosts

e Remove existing capacity

HP SH Optimizer enables you to specify a time period, such as business hours, non-business
hours, or a full day for the optimization analysis. This enables you to restrict the optimization
opportunity analysis and get the VM placement recommendations for selected time periods
when say, the VMs are mostly used. You can eliminate the time periods when the VMs are
mostly idle such as during non-business hours.

When creating an optimization scenario, HP SH Optimizer enables you to define constraints
for the group or workload. For example, you can specify a headroom group constraint.
Headroom is the percentage of CPU or memory that needs to be kept reserved for future
business growth or sudden peaks in utilization. Similarly, you can specify a workload
constraint that a specific node must reside on a selected host. You can also define cluster level
constraints for high-availability clusters that can specify the resource that must be reserved
for failover.

HP SH Optimizer runs the optimization scenario and provides recommendations for optimal
VM placement. The result of a typical optimization scenario shows:

¢ The reduction in server count
¢ The improvement in CPU and memory utilization
¢ The increase in VM density

The following figure shows a sample result summary.

Introduction fo HP Service Health Optimizer 15



Figure 5 Result Summary

e

Scenario Manager
Scenario Name:  All Business Services No. of Business Services T Ho. of Workloads: 171 No. of Constraints: 14 Scheduled Time:  02/28/2011 16:38:45
Result Summary | Placement Summary
Placement Efficiencies
Server Count: . Reduces by 71.8% Avg CPU Utilization: . Improves by 236.0% Avg Mem Utilization: . Improves by 257.4% Migration needed for Optimization: 169
Resource Allocation
. Befors . After
70 100 100 10
9
60
20 80 g
50 7
& £
g 2 E a0 é 80 £ 8
B E E % 5
g 5.0 5 n EI
4 £
20 3
20 20 2
10
,
o 0 o a
Server Allocation CPU Wilization Memary Utilization Aversge Number of VMs per Host
HP SH Optimizer also provides a summary of the placement plan that shows:
e The projected resource utilization of the VM hosts and the remaining capacity for each
host
¢ The recommended VM placement by host view and group view, that is, which host should
be hosting how many VMs
You can use these optimization results with any automated provisioning tool to provision the
suggested configuration and VM placement in your data center.
The following figure shows a sample post-optimization placement summary.
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Figure 6 Placement Summary
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You can also compare two or more optimization scenarios before you take a decision on
performing a particular optimization. The following figure shows the result of a sample
scenario comparison:

Figure 7 Scenario Comparison Results
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Forecast and Planning

For effective capacity planning and management, you must be able to predict the future
resource utilization and identify potential resource scarcity. HP SH Optimizer provides a
detailed forecast of the VM host capacity, VM size, and potential out-of-capacity issues with
respect to each of the groups and the complete data center. HP SH Optimizer performs
historical trend analysis with linear forecasting using at least six weeks of performance data
that is stored in the performance management database.

The forecast inventory summary for groups show:
¢ The projected number of VMs deployed per group in the next 30, 60, or 90 days
e The projected VM capacity availability per group in the next 30, 60, or 90 days

¢ The remaining days after which one or more VMs or VM hosts will run out of their
capacity based on current utilization.

You can select any of the groups (individual or shared) and view the detailed forecast
associated with the group. The detailed forecast shows:

e The projected 95th percentile resource utilization for the group in the next 30, 60, or 90
days

e A detailed analysis of the number of VMs, VM hosts, or cluster in the group that will run
out of CPU or memory in the next 30, 60, or 90 days

e The projected 95th percentile resource utilization and number of days remaining for
capacity violation for each of the VMs and the VM hosts associated with the group.

HP SH Optimizer also provides a forecast view for your data center. You can use this view to:

e Analyze the time and the number of VMs, VM hosts, or clusters in your data center that
will run out of resource (CPU or memory or both) capacity

e View the projected number of VMs deployed in your data center in the next 30, 60, or 90
days

e View the remaining number of VMs in your data center in the next 30, 60, or 90 days
based on resource utilization trends.

The following figure shows a sample inventory and data center forecast view.
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Figure 8 Inventory and Data Center forecast
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Forecast What-if

HP SH Optimizer provides a quick on-demand what-if analysis for your cluster environment.
You can use the what-if functionality to analyze the impact of modifying workload and VM
host capacity on:

e The remaining capacity in the next 30, 60, and 90 days
e The days remaining for capacity violation

HP SH Optimizer enables you to create what-if analysis scenarios that are very similar to the
optimization scenarios. You can select a cluster and customize the workloads and capacity.
You can also define constraints such as resource (CPU or memory) headroom and failover host
for the selected cluster.

The HP SH Optimizer analytical engine performs the on-demand forecast what-if analysis to
show the remaining VM capacity after 30, 60, and 90 days and the days remaining for the
resource to run out of capacity. The following figure shows the result of a sample what-if
analysis.
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Figure 9 Sample What-if Analysis Results
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Workloads:

On-demand VM Placement

In a virtualized environment, you may often be required to provision new VMs for business
requirements such as testing and deploying new applications, or allocating additional
resources for development. When provisioning new VMs, it becomes essential to identify the
optimal VM placement without affecting the existing VM placement and also the capacity
that will remain after the VMs are placed on the VM hosts. It is also important to ensure that
the wastage is less. Wastage is the amount of unallocated capacity, even lesser than a Small
VM, that is remaining on a VM host. See Reference VM Size for details on how HP SH
Optimizer computes the Small VM size.

HP SH Optimizer provides an on-demand VM placement feature for new VM placement
analysis. This feature enables you to create on-demand placement scenarios to get
recommendations on placing new VMs on selected hosts or clusters, without affecting existing
VM placement. HP SH Optimizer runs the scenario to recommend a placement plan that
shows which VM must be placed on which host or cluster and the remaining capacity in terms
of number of Reference VMs (with size as Reference VM Size).

When creating an on-demand placement scenario, you can:

¢ define the number of VMs to be added to the placement plan. You can specify the
virtualization technology (VMware or Hyper-V), the CPU and memory capacity of the VM,
peak network utilization of the VM, and the guest Operating System.

¢ choose to use SPECint benchmark numbers to normalize CPU speed. For more
information, see CPU normalization using SPECint rating.

¢ select the hosts or clusters on which you want to place the newly defined VMs.

The on-demand placement scenario results show the list of VMs and the corresponding
recommended VM hosts or clusters and a comparison of the remaining capacity before and
after the VM placement. The following figure shows the result of a sample on-demand
placement analysis.

Figure 10 Sample On-demand VM Placement Result
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HP SH Optimizer Reports

HP SH Optimizer provides out-of-the-box reports that can be launched from a specific context
or from the main navigation menu. You can use the information on the reports to take
necessary action such as optimizing your resources, placing the VMs, or planning for your
future hardware requirements. These reports are SAP BusinessObjects Web Intelligence
reports. Note that SAP BusinessObjects is installed when you install HP Service Health
Reporter, which is a prerequisite for HP SH Optimizer.

A typical Web Intelligence report in HP SH Optimizer displays one or more components such
as graphs, tables, or charts. You can save the reports in different formats such as PDF,
Microsoft Excel Worksheet, and .csv file.

The following figure shows a sample forecast summary report.

Figure 11 Forecast Summary Report

Forecast Report

Data Center Lavel

Analysis Period : 01012011 To 02042011

Capacity Summary
Na.of Ma.of VM VM Density CPUCapacity  Memary Capasity TR
Cluste Hosts GHz GE
usIErE o ez (G8) CPU(GH) Memany (G8)
5 84 22 42784 19880 50 80
55th Percentile CPU Utilization | 85th Percentile Memory Utilization
100 2400 100 500
w ©
- 2000 o 00
o 1600 ) 400
50 60
F = 120 2 F = 300 @
40 = a0 =2
= 800 = 200
20 400 2 100
10 10
0 0 0 0
Today Day 30 Day 60 Day 20 Today Day 30 Day 60 Day 80
W CPU (%) CPU (GHz) W Memory (%)  Memory (GB)

Remaining Capacity {No. of Vis)

| Capacity Violation Analysis (Both GPU & Memory)

Mo. of Clusters /WM Hosts /Vils

No. of VMs

Today Day 30 Day20 143 143 143

Type Day 30 Dary &0 Day 50
160 Clestars 0 0 0
VM Hosts a a a
= e 0 0 0
-]
Deployed VMs
40
Today Day 30 Day 60 D=y 20
1}

I Forecasting - Data Center Level

Chapter 2



User Roles and Responsibilities

HP SH Optimizer can be typically used by the following users:

e Virtualization architect - Also known as the IT Administrator; this user has the
following responsibilities:

Analyze and identify appropriate workload size and application capacity
requirements

Proper placement of workloads for Business Application, Cluster, Business Service,
and HPOM Node Groups

Ensure proper capacity allocation for handling peak and seasonal load
Identify over-utilized and under-utilized physical servers and VM hosts
Identify the powered-off and idle VMs

Identify and resolve incorrect VM sizing problems

Perform appropriate sizing for migration from physical to virtual environment

Evaluate the requirements for hardware refresh

e Capacity Planner - Also known as the Service Manager or Planner; this user has the
following responsibilities:

Continuously monitor the remaining capacity of your IT infrastructure in the
perspective of business services, applications, and clusters

Monitor sudden capacity violations and performance problems
Constantly monitor the trends of resource usage and forecast resource usage growth

Identify the days remaining before which a VM, VM host, physical host, or cluster will
run out of capacity and take necessary actions to mitigate this risk

Evaluate the effect of adding or removing workloads on the existing capacity and on
the number of days remaining for capacity violation

Evaluate the effect of modifying the cluster and VM configuration

¢ Director of IT Applications - Also known as the Director of I'T; this user has the
following responsibilities:

Analyze the IT infrastructure resource usage trends against the existing capacity in
the perspective of business services, business applications, clusters, or data center

Maintain service level objectives while optimizing the cost of service delivery
Estimate and plan future resource and capacity requirements

Evaluate and estimate cost of enterprise software upgrade
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3 HP SH Optimizer Deployment

After you install and configure HP SH Reporter (a prerequisite for HP SH Optimizer), you
must connect to a topology service definition. The topology service definition logically relates
your business services to your IT elements. HP SH Reporter enables you to define a topology
service definition and collect the infrastructure data from the nodes that are part of the
topology.

HP SH Reporter (and in turn HP SH Optimizer) provides support for the following topology
service definitions:

e BSM Run-time Service Model (RTSM)
e HP Operations Manager for Windows (HPOM for Windows)

At one time, HP SH Reporter can connect to only one of the topology service definitions —
BSM RTSM or HPOM — and not to multiple topology definitions.

HP SH Optimizer supports the following two deployments:
e Deployment with BSM Service and Operations Bridge
e Deployment with HP Operations Manager

Deployment with BSM Service and Operations Bridge

In this deployment, RTSM is the source of topology information (Business Service and
Business Application) for HP SH Optimizer. The infrastructure topology (that is, the VM
hosts, VMs, and physical hosts) information is discovered by HP Operations Smart Plug-in for
Virtualization Infrastructure for HPOM for Windows and populated in the RTSM database by
using the Toposync or HPOM D-MoM dynamic topology synchronization technique.

The performance data of the physical hosts and VM hosts is collected by the HP Performance
Agent or HP Operations agent (version 11.00 or later) installed on the managed nodes in your
environment. To collect the virtualization infrastructure metrics (from VMware vMA or
Microsoft Hyper-V nodes), you must install the HP Operations Smart Plug-in for
Virtualization Infrastructure (Virtualization Infrastructure SPI) on the HPOM server and
deploy the Virtualization Infrastructure SPI on the managed nodes. The Virtualization
Infrastructure SPI discovers the host machines, virtual machines (guest machines), resource
pools, and VMware clusters.

The following figure is a pictorial representation of the above deployment.
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Figure 12 HP SH Optimizer Deployment with BSM Service and Operations Bridge
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This deployment includes the following BSM setups:

Full BSM
BSM Service and Operations Bridge Basic
BSM Service and Operations Bridge Advanced

In this deployment scenario, HP SH Optimizer works if the following HP Software products
are available in your environment:

RTSM for topology information

BSM platform

OMi as the operations bridge in BSM solution

HPOM for Windows with Virtualization Infrastructure SPI

HP Performance Agent or HP Operations agent (version 11.00 or later)

You can leverage the BSM End-User Management data if the following products are available
in your environment:

Real-User Management (RUM) - Install this application if you want to collect and use
real-user transaction data in HP SH Optimizer

Business Process Monitor (BPM) - Install this application if you want to collect and use
synthetic-user transaction data in HP SH Optimizer
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Recognizing Topology Data from RTSM

The RTSM contains all the configuration items (CIs) and relationships created in HP
Business Service Management. The Cls and relationships together represent a model of all
the components of the IT Universe in which your business functions. The IT Universe model
can be very large, containing millions of Cls. To facilitate their management, you work with
the CIs in a view that provides a subset of the overall components in the IT Universe. HP SH
Optimizer uses the views that are already deployed on RT'SM by HP SH Reporter. The
Topology Map on RTSM provides a graphical display of a view. All the Cls in a given layer of
the view are represented by icons and the connecting lines represent relationships. The
following figure shows an example of an RTSM view:

Figure 13 Example of a View
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HP SH Optimizer uses the following views deployed on RTSM:

e SM_Virtualization view: HP SH Optimizer uses this view to filter the Cls related to
virtualized infrastructure and the relationships between the Cls.

e SM_PA View: HP SH Optimizer uses this view to filter the CIs related to physical
infrastructure and the relationships between the Cls.

SM_Virtualization view

The SM_Virtualization view is used by HP SH Optimizer to discover all the VM hosts and
VMs that are supporting either a Business Service or a Business Application. In this view, HP
SH Optimizer recognizes the following CIs as VM hosts and VMs:

e VM Hosts: All the Cls that have either composition relationship with hypervisor
(Virtualization software such as VMware) or membership relationship with computer
(VM) are recognized as VM hosts.

HP SH Optimizer also recognizes the CPU and memory Cls, if available in RTSM, that
are related to these VM hosts.

e  VMs: All the CIs that have either containment relationship with resource pool
(VMware only) or execution environment relationship with hypervisor and one of the
following relationship with a Business Service or a Business Application are
recognized as VMs:

— Managed relationship with Business Service,
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— Managed relationship with Business Application, or,
— Composition relationship with running software which in turn has usage
relationship with Business Application.
HP SH Optimizer also recognizes VMware Host Resource (only for VMware) which
provides VM configuration information is available.

The following figure shows the ClIs recognized by HP SH Optimizer in the SM_Virtualization
view:

Figure 14 CIs in SM_Virtualization view
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Examples

The following examples show the Cls recognized by HP SH Optimizer in different

environments.

Figure 15 Example 1
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Figure 16 Example 2

Capacity
Management
(Busines§_§ervice)

(s

Composition

VMware Hypervisor
(on VM Host 1)

-y
d )
xecution
' vironment

S |

VM 2

Managed

VM Host 1 = w‘

HP Service Health Optimizer
(Business Application)

@

Managed

HP SH Optimizer Deployment

29



Figure 17 Example 3
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SM_PA View

The SM_PA view is used by HP SH Optimizer to discover all physical hosts that are
supporting either a Business Service or a Business Application. In this view, HP SH
Optimizer recognizes the following ClIs as physical hosts:

All the hosts running either HP Performance Agent or HP Operations agent and having one of
the following relationships with a Business Service or a Business Application:

e Managed relationship with Business Service,
e Managed relationship with Business Application, or,

e Composition relationship with Running Software which in turn has usage relationship
with Business Application.

HP SH Optimizer also recognizes the CPU, memory, and file system of the hosts if the
information is available in RTSM.
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Figure 18 SM_PA view

The following figure shows the Cls recognized by HP SH Optimizer in the SM_PA view
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Examples

The following examples show the Cls recognized by HP SH Optimizer in different

environments:

Figure 19 Example 1: SM_PA view
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Figure 20 Example 2: SM_PA view
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Figure 21 Example 3: SM_PA view
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Deployment with HP Operations Manager

In this deployment, the source of topology information is Node Groups. Node Group is a group
of managed nodes defined in HPOM that are logically combined for operational monitoring.
The discovery of the managed nodes is done by HPOM.

The performance data of the physical hosts and VM hosts is collected by HP Performance
Agent or HP Operations agent (version 11.00 or later) installed on the managed nodes in your
environment. To discover ESX hosts and populate the HPOM Node Groups, you must install
the HP Operations Smart Plug-in for Systems Infrastructure (Systems Infrastructure SPI) on
the HPOM server and deploy the Systems Infrastructure SPI on the managed nodes. After
you deploy the Systems Infrastructure SPI on the managed nodes, it discovers and populates
the HPOM Node Groups with the ‘node group-to-host’ mapping information. The VM
host-to-VM relationship and cluster-to-VM host relationship in VMware clusters are
discovered by HP Performance Agent.

The following figure is a pictorial representation of the above deployment explanation.

Figure 22 HP SH Optimizer Deployment with HP Operations Manager
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In this deployment scenario, HP SH Optimizer works if the following HP Software products
are available in your environment:

e HPOM for Windows with Systems Infrastructure SPI

e HP Performance Agent or HP Operations agent (version 11.00 or later)
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Recognizing Topology Data from HP Operations Manager

In a deployment with HP Operations Manager, HP SH Optimizer recognizes the HPOM Node
Groups with following attributes:

e All Node Groups that contain at least one of the following:
— x86 or x64 VM host running either VMware or Hyper-V, or,
— x86 or x64 physical host.

e Ifahost belongs to more than one Node Group, then that host will be displayed against
each of the Node Groups it belongs to.

e All the VMs under a Node Group are VMs that are hosted on all VM Hosts belonging to
that Node Group.

¢ For nested Node Groups, the name of the Node Group will be displayed as <parent Node
Group>/<child Node Group>

In the following example, HP SH Optimizer:

e Recognizes the Node groups named ESX Hosts, Linux and weblogic.

¢ Does not recognize the Node group named VM as it has only VMs.

Note that esx01 will be displayed in both the ESX Host and weblogic Node Groups.
Figure 23 Example for HPOM Node Group
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Deployment Reference Summary

The following table shows a summary of the BSM Service and Operations Bridge and HP
Operations Manager deployment requirements. You can use this as a reference to set up your
environment before installing HP SH Optimizer:

Deployment

Installed HP products

BSM Service and
Operations Bridge | o

Required:

RTSM for topology information
BSM platform

OMi as the operations bridge in BSM
solution

HPOM for Windows with Virtualization
Infrastructure SPI

HP Performance Agent or HP Operations
agent (version 11.00 or later)

Optional:
e Real-User Management (RUM)
¢ Business Process Monitor (BPM)

HP Operations
Manager

Required:

HPOM for Windows for topology
information

HPOM for Windows with Systems
Infrastructure SPI

HP Performance Agent or HP Operations
agent (version 11.00 or later)

Optional: None
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4 HP SH Optimizer Architecture

As mentioned earlier, HP SH Optimizer works closely with HP SH Reporter, which is a
business-aware topology driven cross-domain historical infrastructure performance reporting
solution. HP SH Optimizer leverages the performance data that is collected by HP SH
Reporter content packs and stored in its platform data store (also called the performance
management database).

Figure 24 High-level Architecture of HP SH Optimizer
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Components

HP SH Optimizer consists of two key components: the content pack and the server.

HP SH Optimizer Content Pack

The HP SH Optimizer content pack is similar to any other HP SH Reporter content pack. It
collects the data from the HP SH Reporter data store and performs the necessary data
processing to make it suitable for analysis and forecasting. The key functionalities of the
content pack include:

e Data Retrieval: The HP SH Optimizer content pack enables you to retrieve a subset of
the performance data that has been collected by the System Management and
Virtualization content packs of HP SH Reporter. This data is required for long-term
capacity planning, infrastructure optimization, and forecasting. HP SH Optimizer uses
the five-minute granular data from the HP SH Reporter data store for performing the
optimization calculations. It uses the hourly and daily data from this data store for the
inventory views and forecasting information.

e Data Processing: Apart from retrieving the data required for capacity planning
purposes, HP SH Optimizer content pack also cleans the data to fill data gaps, if any, and
performs additional data processing required to prepare the data for analysis. For
example, the content pack calculates various statistics of VM CPU utilization with respect
to configured capacity by using the VM host CPU utilization values. In this case, the VM
host CPU utilization value is collected by the HP SH Reporter content pack. The HP SH
Optimizer content pack also relates the data to the topology and performs data
aggregation by Business Service, Business Application, cluster, or HPOM Node Group
before the data is made available to the HP SH Optimizer server.

¢ Forecast Calculations: The HP SH Optimizer content pack performs offline forecast
calculations by using the historical data collected over a period of time. It uses the 95th
percentile of the daily summary data to compute the forecast results. The HP SH
Optimizer server displays this forecast data on the HP SH Optimizer user interface.

e Reporting: The HP SH Optimizer content pack, just like any other HP SH Reporter
content pack, contains the packages for SAP BusinessObjects Web Intelligence reports
along with the content pack universe. The content pack universe provides a
business-oriented, meaningful mapping of the underlying complex database and
simplifies the creation of reports. In addition, content packs contain database processing
or workflow streams that define the sequence of steps from data collection through
processing to reporting. You can launch these WebIntelligence reports from the HP SH
Optimizer user interface. You can save the reports in different formats such as PDF,
Microsoft Excel spreadsheet, and .csv file.
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HP SH Optimizer Server

The data collected by HP SH Optimizer content pack is stored in the performance
management database and made available to the HP SH Optimizer server for analysis. The
server is a web application hosted on the Apache Tomcat server.

The HP SH Optimizer server is the engine that provides all the analytical functionalities
required for capacity planning and optimal VM placement recommendations. It enables you to
gain visibility into your infrastructure in the perspective of the groups and data center,
analyze the VM sizing and activity, and identify the opportunity for optimization.

The key components of the server are as follows:

Inventory

This component is responsible for processing the data and making it available for display on
the Inventory View, as summary and detailed information for each of the groups. It also
performs the processing of data to be displayed on the Data Center View. This component
computes the Quick Optimization Opportunity Rating and displays the rating in the form of
highlighted stars. The Inventory component also performs the analysis for, and displays, the
oversized, undersized, idle, powered-off or deleted VMs on the interface. In addition, it
computes the trend of opportunity for VM hosts and physical hosts, and trend of resource
utilization. The HP SH Optimizer server refreshes the inventory data every four hours to
provide an updated view of your infrastructure at all times.

Scenario Manager

The Scenario Manager component uses the five-minute rate data collected by the HP SH
Optimizer content pack for optimization scenario analysis and forecast what-if analysis. It is
responsible for:

e Taking the optimization scenario requests and delegating them for Optimal VM
Placement analysis

e Taking the forecast what-if scenario requests and delegating them for what-if analysis

e Managing the scenarios which include editing and deleting scenarios, providing the
scenario results, and comparing scenarios.

The Scenario Manager has the following sub-components:

Optimization Scenario Manager

The Optimization Scenario Manager component is responsible for:

e Validating and processing the constraints that you define in an optimization scenario,
before running the scenario

e Saving the scenarios into the HP SH Optimizer database for future use
¢ Performing CPU normalization using SPECint rating benchmark numbers

e Enabling the Optimal VM Placement analysis functionality to generate the optimal VM
placement plan

¢ Displaying the optimization analysis results on the user interface
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Forecast What-if Scenario Manager

This component processes the on-demand forecast what-if scenarios. These scenarios enable
you to view on-demand forecast for a set of user-defined workloads, VM hosts, and constraints
in a cluster environment. The forecast what-if analysis is different from long-term forecasting
that uses the forecast data computed offline by the HP SH Optimizer content pack.

Long-term Forecast

The forecast component of the HP SH Optimizer server is responsible for:
e processing the forecast data that is pre-computed by the HP SH Optimizer content pack

e displaying the processed data as required, on the user interface.

Report Viewer

The HP SH Optimizer server provides the required interface in the form of Report Viewer to

launch the SAP BusinessObjects Web Intelligence reports. You can use these reports to view

the inventory summary, optimization results, and forecast results. You can save these reports
in PDF, Microsoft Excel, and .csv file formats.
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5 Key Concepts in Capacity Analytics

This chapter describes important concepts of capacity analytics used in HP SH Optimizer.

Reference VM Size

Reference VM size is the size of the VM used by HP SH Optimizer to express the remaining
capacity of the groups in terms of VMs.

You can define the CPU speed in GHz and the memory size in GB for four VM sizes, namely,
Small, Medium, Large, and Custom. Based on these VM sizes, HP SH Optimizer
calculates the sizes for the following reference VMs to be used to express the capacity:

e Data Center: This reference VM size is the average of the configured capacity of all the
VMs that are discovered by HP SH Optimizer.

e Weighted Average of Small, Medium, and Large: This reference VM size is the
weighted average of the Small, Medium, and Large VM sizes that you define. The
calculation is as follows:

Reference VM CPU size (in GHz) = ((Number of Small VMs * CPU size of Small
VM) + (Number of Medium VMs * CPU size of Medium VM) + (Number of Large VMs
* CPU size of Large VM)) / Total number of VMs in your data center

e Small: This reference VM size takes the values of the Small VM CPU and memory that
you define.

¢ Medium: This reference VM size takes the values of the Medium VM CPU and memory
that you define.

e Large: This reference VM size takes the values of the Large VM CPU and memory that
you define.

e Custom: This reference VM size takes the values of the Custom VM CPU and memory
that you define.

) The default value for reference VM size is Small.
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Quick Optimization Opportunity Rating

The Optimization Opportunity Rating on the Inventory View provides a quick indication of
the available opportunity for optimization of VM resource usage with an optimal VM
placement, within a group for the specific analysis period. It does not consider any
constraints. Based on the rating you can choose to create optimization scenarios with
constraints to arrive at detailed optimization analysis results. The Optimization Opportunity
Rating shows:

e the number of VMs that can be hosted after optimization as compared to the current
number of VMs

e the number of VM hosts required if you perform the optimization
e a star rating to indicate the potential optimization opportunity for each group
Figure 25 Optimization Opportunity Star Rating
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This is different from the detailed and full optimization analysis feature provided by HP SH
Optimizer. For information on full optimization analysis, see Optimal VM Placement and
Optimal VM Sizing.

The Optimization Opportunity Rating method works in two steps:

1 It calculates the minimum number of VM hosts required to place all the workloads for the
selected group.

2 It then calculates the average utilization percentage before and after optimization.

Utilization percentage before optimization = (Used capacity before
optimization / Total available capacity before optimization) * 100

Utilization percentage after optimization = (Used capacity after
optimization / Total available capacity after optimization) * 100

The Utilization percentage before and after optimization are placed in one of the following
ranges:

Range 1 = 0 percent to 9 percent

Range 2 = 10 percent to 29 percent

Range 3 = 30 percent to 49 percent

Range 4 = 50 percent to 69 percent

Range 5 = 70 percent to 100 percent

The star rating calculation is done as follows:

Number of stars = (Range for Utilization percentage after optimization)
minus (Range for Utilization percentage before optimization)
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Consider the following example:

If the Utilization percentage before optimization = 40 percent (that is, it is in
Range 3) and

the Utilization percentage after optimization = 95 percent (that is, it is in
Range 5)

The Optimization Opportunity Rating in number of highlighted stars = Range 5 minus
Range 3 = 2 stars

CPU normalization using SPECint rating

Data centers usually have a heterogeneous setup with servers of various configurations
provided by different vendors. The performance of servers depends not only on the CPU speed
but also on the processor architecture and server architecture. Consider a data center having
two models of x64 servers - HP Proliant DL 350 and HP Proliant DL 380. An application that
is consuming 1 GHz CPU speed on the HP Proliant DL 350 server may not consume 1 GHz
speed on the HP Proliant DL 380 server. During the placement of VMs on the VM hosts, it
becomes essential to compare the overall performance of different models of servers and not
just CPU speed.

For the purpose of comparing servers to recommend optimal VM placement options, it is
necessary to normalize the CPU speed of the servers across the data center. HP SH Optimizer
uses SPECint CPU numbers for the normalization of CPU speed. The SPECint numbers are
industry standard performance benchmark numbers published by Standard Performance
Evaluation Corporation (SPEC). For more information on the SPECint numbers, see
WWWw.Spec.org.

While defining an optimization scenario you can choose to enable HP SH Optimizer to use
SPECint numbers for normalization of CPU speed. HP SH Optimizer defines a reference host
system with a standard configuration. Before running the optimization scenario, HP SH
Optimizer expresses the CPU speed of all the VM hosts and CPU usage in GHz of all the VMs
in terms of CPU performance of reference host. This process is called CPU normalization. The
CPU speeds of servers are normalized by using the SPECint CPU numbers of the servers
relative to the SPECint number of the reference host system.

The normalized CPU speed calculation for workloads and VM hosts is done as follows:

Normalized CPU capacity (in GHz) of VM host = (SPEC CPU number of VM host
/ SPEC CPU number of reference host) * CPU capacity in GHz

Normalized CPU utilization (in GHz) of VM = (SPEC CPU number of current
host of VM / SPEC CPU number of reference host) * CPU usage in GHz

The normalized CPU speeds are considered for recommending the migration of VMs and
optimally placing them on VM hosts. Normalized CPU capacity of VM Hosts and normalized
CPU usage of VMs are then passed on to the HP SH Optimizer VM placement engine for
optimal VM placement recommendation. After obtaining the VM placement recommendation
from the VM placement engine for each VM, HP SH Optimizer expresses the CPU utilization
(in GHz) in terms of performance of corresponding recommended VM hosts. This process is
called CPU de-normalization and is calculated as follows:

De-normalized CPU utilization (in GHz) of VM = (SPEC CPU number of
reference host / SPEC CPU number of target VM host) * CPU utilization in
GHz
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Example

Consider a VM named VM1 with CPU utilization of 2 GHz running on VM Host 1 of server
model X. It has four cores with CPU speed of 1GHz. There is another VM Host 2 of server
model Y which also has four cores with CPU speed of 1GHz. HP SH Optimizer considers
SPECint CPU numbers to recommend the migration from VM Host 1 to VM Host 2.

According to the SPECint CPU numbers, it is seen that VM Host 1 is 10 percent faster than
VM Host 2. This implies that the CPU speed of 1GHz on VM Host 1 is equivalent to CPU
speed of 1.1GHz on VM Host 2. Therefore, it is expected that if VM1 is migrated from VM
Host 1 to VM Host 2, it will utilize 2.2 GHz on VM Host 2. HP SH Optimizer considers this
effective CPU utilization to recommend the VM migration as shown in the following figure.

VM1 (Effective CPU utilization after
migration = 2.2 GHz)

VM1 (CPU utilization = 2 GHz)

Migrate from VM HOSt 2

VM Host 1 to VM Host 2

VM Host 1

(Server Model X, 4 core (Server Model Y, 4 core
CPU speed 1 GH2) CPU speed 1 GHz)

10 percent faster than VM Host 2
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Optimal VM Placement

One of the biggest challenges of virtualization is to optimally place VMs on physical hosts to
achieve high server utilization. VM placement can be done by using the average utilization or
by using the peak utilization. In both ways, there are possibilities of over-provisioning or
under-provisioning the resources on the physical hosts.

Consider VM placement using average resource utilization trends. In the following figure, it is
observed that the average resource utilization of the 10 VMs is 20 percent of the total capacity.
The VM placement plan uses this average value and recommends two physical hosts as
sufficient for hosting the 10 VMs. In this recommendation, the sudden peaks in utilization are
not considered. This method of VM placement may lead to under-provisioning of resources on
the physical host than required.

Figure 26 Using Average Utilization Trends for VM Placement

00000 0000 ==

10 VMs with 20 % average

resource utilization Two physical hosts for
placing 10 VMs
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Now consider VM placement using peak resource utilization trends. In the following figure, it
is observed that the peak resource utilization value amongst the 10 VMs is 80 percent of the
total capacity. The VM placement plan uses this peak value and recommends eight physical
hosts for hosting the 10 VMs to accommodate the peak utilization. However, the peak resource
utilization may not always occur. This method of VM placement thus may lead to
over-provisioning of resources on the physical hosts than required.

Figure 27 Using Peak Utilization for VM Placement
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Eight physical hosts for
placing 10 VMs

10 VMs with 80 % peak
resource utilization

Seasonality-based Trend Analysis

To avoid over-provisioning or under-provisioning of resources, HP SH Optimizer performs a
seasonality-based trend analysis of resource usage over time. Seasonality-based trends take
into account the resource utilization patterns observed at different times of the day, week, or
month according to your business requirements. This type of analysis is essential because
applications have varying resource demand at different times. For example, in typical data
centers, some VMs may experience high resource demands during the day whereas other VMs
experience high resource demands during the night. The trend analysis is performed by using
at least four to six weeks of the time series CPU or memory utilization data to generate the
optimal VM sizing and VM placement recommendations for a given set of workloads (VMs
and physical hosts) and VM hosts.

In the following figure, it is observed that five out of 10 VMs experience peak resource
utilization during the day whereas the other five VMs experience peak resource utilization
during the night. HP SH Optimizer considers this trend of resource utilization for each of the
VMs and recommends five physical hosts for optimally hosting the 10 VMs according to their
utilization pattern.
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Figure 28 Using Seasonality-based Utilization Trends for Optimal VM Placement

—_cheheh

utilization during the day
5 VMs peak at 80 % resource
utilization during the night

Five physical hosts to optimally
place the 10 VMs

Apart from the historical trend analysis, HP SH Optimizer considers the user-defined
constraints in the optimization scenarios for defining the VM placement plan. Constraints
include specifying the headroom, whether VMs must be together or apart, and whether
particular groups must be considered as exclusive. For the purpose of optimization analysis,
all physical hosts selected in a scenario are converted to VMs.
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Optimal VM Sizing

Undersized and Oversized VMs

A VM is undersized if the utilization is beyond the defined acceptable utilization level by a
factor which is greater than the acceptable tolerance level. Any utilization value that exceeds
this tolerance level is not acceptable for service level agreements. Using undersized VMs for a
prolonged time period may lead to reduced application performance.

Whereas, A VM is oversized if the utilization is below the defined acceptable utilization level
by a factor which is greater than the acceptable tolerance level. Any utilization value that is
less than this tolerance level is not acceptable for service levels. Using oversized VMs cause
wastage of resources in the enterprise.

The HP SH Optimizer Inventory enables you to view the number of undersized and oversized
VMs in your data center using the CPU, memory, and both CPU and memory utilization as
shown in the following figure. It also provides Right VM Size recommendations that you can
use to size the VMs appropriately so that the VMs are no longer underutilized or over utilized.

Figure 29 Undersized and Oversized VMs

VM Summary

Sizing

Cwver Sized Under Sized

CPU Memary CPU & Memory

HP SH Optimizer uses a two level analysis to identify a VM as undersized or oversized. Each
of these levels uses a threshold that you can define by using the Thresholds configuration
feature on the user interface.

Undersized VM Analysis

HP SH Optimizer performs the undersized VM analysis as follows:

1 It obtains the user-defined utilization threshold value. The default value is provided by
HP SH Optimizer.

2 It identifies if the VM has an average utilization above the utilization threshold for the
specified analysis period.

3 It obtains the user-defined deviation threshold which is the percentage of extra
utilization that can be accepted without impacting service levels. This threshold is the
tolerance level beyond which the utilization is not acceptable. The default value is
provided by HP SH Optimizer.

4 HP SH Optimizer then calculates the actual deviation which is the percentage of average
utilization above the utilization threshold with respect to the headroom above the
utilization threshold.
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5 Ifthe above deviation value is greater than the deviation threshold (that is, the
tolerance level), the VM is marked as undersized.

The following figure illustrates the calculation of undersized VM.

Configured Capacity

Y_ _ Average Utilization
above Threshold

Utilization Threshold

Capacity

A\

Time

X = Average Utilization above Threshold minus Utilization Threshold
Y = Configured Capacity minus Utilization Threshold

If (X/Y) * 100 is greater than Deviation Threshold, the VM is marked as undersized

Consider the following example:

The utilization threshold is defined as 60%. HP SH Optimizer identifies that the average
utilization of the VM CPU or memory or both is above 60% for the specified time period.

Now, consider that the deviation threshold is defined as 10%. This means that the VM can
accommodate another 10% deviation from the current average utilization above the threshold.

HP SH Optimizer calculates the actual deviation which is the percentage of average
utilization above the threshold with respect to the remaining capacity. The deviation value
comes to 20% which is higher than the deviation threshold of 10%.

Based on the above calculations, HP SH Optimizer marks this VM as undersized.

Oversized VM Analysis

The concept of oversized VM is just the opposite of undersized VMs. HP SH Optimizer
performs the oversized VM analysis as follows:

1 It obtains the user-defined utilization threshold value. The default value is provided by
HP SH Optimizer.

2 It identifies if the VM has an average utilization below the utilization threshold for the
specified analysis period.

3 It obtains the user-defined deviation threshold which is the percentage of lesser
utilization that can be accepted without impacting service levels. This threshold is the
tolerance level below which the utilization is not acceptable. The default value is provided
by HP SH Optimizer.
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4 HP SH Optimizer then calculates the deviation which is the percentage of average
utilization below the utilization threshold with respect to the headroom above the

utilization threshold.

5 Ifthe above deviation value is greater than the deviation threshold (that is, the
tolerance level), the VM is marked as oversized.

The following figure illustrates the calculation of oversized VM.

A
Configured Capacity

Capacity

Utilization Threshold

/ "
\[\/ I Y __ _ Average Utilization

below Utilization Threshold

Time

X = Utilization Threshold minus Average Utilization below Utilization Threshold
Y = Utilization Threshold minus Configured Capacity

If (X/Y) * 100 is greater than Deviation Threshold, the VM is marked as oversized

Right VM Size

HP SH Optimizer identifies the undersized and oversized VMs in your data center. It then
provides VM sizing recommendations that you can use to size the VMs appropriately so that
the VMs are no longer underutilized or over utilized.

HP SH Optimizer calculates a VM CPU or memory size in which the percentage deviation is
at the degree threshold level (that is, the tolerance level). HP SH Optimizer then adds CPU or
memory headroom of 10 percent to accommodate any future increase in utilization.
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VM Activity

To ensure optimal usage of the existing enterprise resources, you must be able to monitor the
VMs that are idle or powered-off for a long time. HP SH Optimizer identifies the VMs that
have been idle or powered-off based on threshold values that you can define. This enables you
to identify and reduce the VM sprawl.

WM Activity

— 11

—— 11

Powered Off Active Idle

Idle VM Analysis

The concept of idle VMs is similar to that of oversized VMs. Idle VMs are those that have very
low utilization for a prolonged period of time.

HP SH Optimizer identifies the VMs that have an average utilization always less than the
idle threshold for the specified time period as idle. You can define this idle threshold
value.

HP SH Optimizer performs the idle VM analysis as follows:

1 It obtains the user-defined idle threshold value. The default value is provided by HP SH
Optimizer.

2 It identifies if the VM has an average utilization below the idle threshold for the
specified analysis period.

3 It obtains the user-defined deviation threshold which is the percentage of lesser
utilization that can be accepted without impacting service levels. The default value is
provided by HP SH Optimizer.

4 HP SH Optimizer then calculates the deviation which is the percentage of average
utilization below the idle threshold with respect to the headroom above the utilization
threshold.

5 Ifthe above deviation value is greater than the deviation threshold, the VM is marked
as oversized.
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Powered-off VM Analysis

HP SH Optimizer monitors the time periods for which a VM has been powered-off in the total
analysis time. If the percentage ratio of the total powered off time to the total analysis time
period is greater than the powered-off threshold value, HP SH Optimizer marks the VM as
powered-off. You can define this powered-off threshold value by using the Thresholds
configuration feature on the user interface.

The following figure illustrates powered-off VM analysis:

- Total Time (T) -
777 | V77777
0 - T1 (Off) > -T2 (Off)——— 409

Let Powered-off threshold = X

(T1 (Off) + T2 (Off))
If Greater than X, then the VM is marked as Powered off
T
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Glossary

A

Analysis Period

The time difference between the latest and the oldest time stamp of the data available in the
HP SH Reporter platform data store. HP SH Optimizer performs its analytical calculations on
this data set.

C

Cluster

A group of systems grouped together over a network, to improve performance and availability
of systems over that provided by a single system. The distributed software installed on the
networked computers turns them into a distributed system and presents the user with a
single-system image.

Complete Duration / Business Hours / Non-Business Hours

The time duration for which the data is considered for optimization analysis. Each of these
time durations can be configured by the user.

Constraint

A user-defined check used to limit the workloads that must be considered for creating an
optimization scenario.

Apart constraint

A user-defined constraint where two VMs are specified as hosted on two different VM hosts.

Exclusive constraint

A user-defined constraint where a virtual workload is specified as hosted on a specified VM
host.

Together constraint

A user-defined constraint where two VMs are specified as hosted on a single VM host.
D

Data Center

Data center represents all the VMs, VM hosts and physical hosts discovered by HP SH
Optimizer irrespective of which group they belong to.
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Deviation Threshold

The percentage of extra utilization that can be accepted without impacting service levels. This
threshold is the tolerance level beyond which the utilization is not acceptable. The default
value is provided by HP SH Optimizer.

H

Headroom

The percentage of CPU or memory that needs to be kept unused for future business growth or
sudden peaks in utilization.

N

Normalized CPU

CPU normalization is done by HP SH Optimizer using the SPECint benchmarks incorporated
in the product. SPECint benchmarks specify the standard CPU speeds for the different CPU
models. HP SH Optimizer sends the CPU models for all the available CPUs along with the
count of CPUs and the CPU speed for each CPU to the SPECint database incorporated in HP
SH Optimizer.

O

Optimization Opportunity Rating

A quick indication of the available opportunity for optimization of VMs within a group for the
specific analysis period. It does not consider any constraints.

Optimization Scenario

A combination of inputs and user-defined constraints on a group used by HP SH Optimizer to
provide optimal VM placement and VM sizing recommendation.

Oversized VM

Oversized VMs are those VMs that consistently use less capacity than their configured
capacity.

P

Physical Workloads

A physical machine on which one or more applications are installed and running.
R

Recommended VM Size

The right VM CPU or memory size that is recommended by HP SH Optimizer so that the VMs
are no longer under utilized or over utilized.

Reference VM Size

The size of the VM used by HP SH Optimizer to specify the remaining capacity of the groups
in terms of VMs. By default, HP SH Optimizer calculates the reference VM size by using the
average size of the VMs in the data center.



U

Undersized VM
Undersized VMs are those that consistently use greater capacity than the configured capacity.

Utilization Threshold

The user-defined threshold used by HP SH Optimizer for calculating the oversized,
undersized, and idle VMs.

\%

Virtual Workloads

A virtual machine on which one or more applications are installed and running.

VM density
The average number of VMs per VM host.

VM host
A machine on which a VM is hosted.

VM sprawl

With VM Sprawl, the number of VMs running in a virtualized infrastructure increases over
time, simply because of the ease of creating new VMs, not because those VMs are absolutely
necessary for the business.

\%

What-if Scenario

A quick on-demand what-if analysis for your cluster environment to check the impact of
modifying resource allocation, on the capacity of VMs.

Workload

Any physical or virtual machine on which one or more applications are installed and running.
A virtual host is not a workload.
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We appreciate your feedback!

If an email client is configured on this system, click [FEELEAZ0E

If no email client is available, copy the following information to a new message in a web mail
client and send the message to docfeedback@hp.com.

Product name and version: HP Service Health Optimizer 9.01
Document title: Concepts Guide

Feedback:
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