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What's New
This release of Turbonomic includes enhanced Public Cloud support. We introduce richer Cloud Cost tracking and
Budget Management — Turbonomic includes actual costs for compute resources in its analysis, and you can chart this
workload spend against your monthly budget.
To get the most from these enhancements, use the new HTML5 User Interface. This interface includes workflows and
displays that focus on public cloud workload management. The enhancements for this version include:
•

Public Cloud Actions
Turbonomic optimizes your cloud spend with rightsizing actions, and with actions to place workload in the most
cost effective regions.

•

Public Cloud Overview
The Home Page in the new user interface includes a Cloud overview that gives you a picture of expenditures for
the different services you use. Are you spending too much on your cloud resources? Do you have room in your
budget to run more workloads on a specific cloud? Which service providers save you more money? Use this
overview to gain visibility into the costs of your workloads on the cloud.
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•

Budget Management
Assign budgets for your cloud workload per account, or for groups of multiple accounts and providers. You can
track your spend on cloud compute resources to see how it stays within these budgets.

•

Migrating to the Public Cloud
Run plans to move your on-prem workload to the public cloud, complete with projected monthly and yearly cost.
Plans show the actions to execute your migration, identify the optimal templates to use, and choose the best
regions to run your workload. The plan results show costs if you migrate using templates that match the current
on-prem workload capacities, and costs using optimal templates that don’t give your workloads more capacity
than they need.
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Introducing Turbonomic
Thank you for choosing the Turbonomic platform, the premier solution for intelligent workload management of cloud
and virtual environments. Turbonomic maintains your environment within the desired state — operating conditions
that achieve the following conflicting goals at the same time:
•

Assured application performance
Prevent bottlenecks, provision physical resources, upsize VMs, prioritize workload.

•

Efficient use of resources
Consolidate workload, downsize VMs, prevent VM sprawl and dormant VMs.

Turbonomic is a server application running on VM that you install on your network. You then assign Virtual Management services running on your network to be Turbonomic targets. Turbonomic discovers the devices each target manages, and then performs analysis, anticipates risks to performance or efficiency, and recommends actions you can
take to avoid problems before they occur.

How Turbonomic Works
To keep your infrastructure in the desired state, Turbonomic performs Intelligent Workload Management. This is an
ongoing process that solves the problem of assuring application performance while simultaneously achieving the
most efficient use of resources that is possible.
This is not a simple problem to solve. Intelligent Workload Management has to consider many different resources,
numerous control points for each device, and how devices and resources are used in relation to each other. As you
add devices to your infrastructure, the factors for each decision increase exponentially. On top of that, the environment is constantly changing — to stay in the desired state, you are constantly trying to hit a moving target.
To perform Intelligent Workload Management, Turbonomic models the environment as a market made up of buyers
and sellers. These buyers and sellers make up a supply chain that represents tiers of devices in your inventory.
Turbonomic uses Virtual Currency to give a budget to buyers and assign cost to resources. This virtual currency
assigns value across all tiers of your environment, making it possible to compare the cost of application transactions
with the cost of space on a disk or physical space in a data center.
Users Guide
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The price that a seller charges for a resource changes according to the seller’s supply. As demand increases, prices
increase. As prices change, buyers and sellers react. Buyers are free to look for other sellers that offer a better price,
and sellers can duplicate themselves (open new storefronts) to meet increasing demand. Turbonomic uses its Eco‐
nomic Scheduling Engine to analyze the market and make these decisions. The effect is an invisible hand that dynamically guides your IT infrastructure to the optimal use of resources.
To get the most out of Turbonomic, you should understand how it models your environment, the kind of analysis it
performs, and the desired state it works to achieve.

The Desired State

The goal of Intelligent Workload Management is to assure performance while maintaining efficient use of resources.
When performance and efficiency are both maintained, you are in the desired state. You can measure performance as
a function of delay, where zero delay gives the ideal QoS for a given service. Efficient use of resources is a function of
utilization where 100% utilization of a resource is the ideal for the most efficient utilization.
If you plot delay and utilization, the result is a curve that shows a correlation between utilization and delay. Up to a
point, as you increase utilization, the increase in delay is slight. There comes a point on the curve where a slight
increase in utilization results in an unacceptable increase in delay. On the other hand, there is a point in the curve
where a reduction in utilization doesn’t yield a meaningful increase in QoS. The desired state lies within these points
on the curve.
You could set a threshold to post an alert whenever the upper limit is crossed. In that case, you would never react to a
problem until delay has already become unacceptable. To avoid that late reaction you could set the threshold to post
an alert before the upper limit is crossed. In that case, you guarantee QoS at the cost of over-provisioning — you
increase operating costs and never achieve efficient utilization.
Instead of responding after a threshold is crossed, Turbonomic analyzes the operating conditions and constantly recommends actions to keep the entire environment within the desired state. If you execute these actions (or let Turbonomic execute them for you), the environment will maintain operating conditions that assure performance for your
customers, while ensuring the lowest possible cost thanks to efficient utilization of your resources.
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How Turbonomic Works

The Market and Virtual Currency
To perform Intelligent Workload Management, Turbonomic models the environment as a market, and uses market
analysis to manage resource supply and demand. For example, bottlenecks form when local workload demand
exceeds the local capacity — in other words, when demand exceeds supply. By modeling the environment as a market, Turbonomic can use economic solutions to efficiently redistribute the demand or increase the supply.
Turbonomic uses two sets of abstraction to model the environment:
•

Modeling the physical and virtual IT stack as a service supply chain
The supply chain models devices in your environment as managed entities. These include applications, VMs, host
machines (physical machines, or PMs), storage, and data centers. Every entity is a buyer, a seller, or both. A host
machine buys physical space, power, and cooling from a data center. The physical machine sells host resources
such as CPU cycles and memory to VMs. In turn, VMs buy host services, and then sell their resources (VMem and
VCPU) to applications.

•

Using virtual currency to represent delay or QoS degradation, and to manage the supply and demand of services
along the modeled supply chain
The system uses virtual currency to value these buy/sell transactions. Each managed entity has a running budget
— the entity adds to its budget by providing resources to consumers, and the entity draws from its budget to pay
for the resources it consumes. The price of a resource is driven by its utilization — the more demand for a
resource, the higher its price.

Modeling the Environment as a Market
These abstractions open the whole spectrum of the environment to a single mode of analysis — market analysis.
Resources and services can be priced to reflect changes in supply and demand, and pricing can drive resource allocation decisions. For example, a bottleneck (excess demand over supply) results in rising prices for the given resource.
Applications competing for the same resource can lower their costs by shifting their workloads to other resource suppliers. As a result, utilization for that resource evens out across the environment and the bottleneck is resolved.

The Economic Scheduling Engine
Turbonomic tracks price for resources in terms of the Utilization Index (UI). The higher this index for a resource, the
more heavily the resource is utilized, the greater the delay for consumers of that resource, and the greater the risk to
your QoS. Turbonomic constantly works to keep the UI within acceptable bounds.

Users Guide
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You can think of UI as the cost for a resource — Turbonomic works to keep the cost at a competitive level. This is not
simply a matter of responding to threshold conditions. Turbonomic analyzes the full range of buyer/seller relationships, and each buyer constantly seeks out the most economical transaction that is available.
This last point is crucial to understanding Turbonomic. The virtual environment is dynamic, with constant changes to
workload that correspond with the varying requests your customers make of your applications and services. By examining each buyer/seller relationship, the Economic Scheduling Engine arrives at the optimal workload distribution for
the current state of the environment. In this way, Turbonomic constantly drives your environment toward the desired
state.
For example, assume a single PM that hosts one VM with a critical application, and also hosts two VMs with non-critical applications. Consider these similar situations:
•

The critical application has increased use, and the non-critical applications are dormant
In this case, Turbonomic can suspend the two unused VMs (reduce VM sprawl) and devote more host resources to
the critical application.

•

The critical application has increased use, and both non-critical applications see increased use
In this case, Turbonomic can move the non-critical VMs to another host and devote more host resources to the
critical application.

This is a very simple case, but it illustrates the value of constant analysis of all the relationships. For the critical application, the results are the same. But for the environment as a whole, the results arrive at different, economical solutions, that are best for the actual conditions. The Economic Scheduling Engine considers all the entities and resources
in your environment, and analyzes them to constantly tend toward the desired state.

The Turbonomic Supply Chain
Turbonomic models your environment as a market of buyers and sellers. It discovers different types of entities in your
environment via the targets you have configured for your installation. Discovery maps these entities to the supply
chain so Turbonomic can monitor them and manage the workloads they support. For example, for a hypervisor target
Turbonomic discovers VMs, the PMs and datastores that provide resources to the VMs, and the applications that use
VM resources. The entities in your environment form a chain of supply and demand where some entities provide
resources while others consume the supplied resources.
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Turbonomic Host Requirements

Supply Chain Terminology
Turbonomic introduces specific terms to express IT resources and utilization in terms of supply and demand. These
terms are largely intuitive, but you should understand how they relate to the issues and activities that are common for
IT management.

Term:

Definition:

Commodity

The basic building block of Turbonomic supply and demand. All the resources that Turbonomic
monitors are commodities. For example, the CPU capacity or memory that a physical machine
can provide are commodities. Turbonomic can also represent clusters and segments as
commodities.
When the user interface shows commodities, it’s showing the resources a service provides.
When the interface shows commodities bought, it’s showing what that service consumes.

Composed Of

The resources or commodities that make up the given service. For example, in the user interface
you might see that a certain VM is composed of commodities such as one or more physical CPUs,
an Ethernet interface, and physical memory.
Contrast Composed Of with Consumes, where consumption refers to the commodities the VM
has bought. Also contrast Composed Of with the commodities a service offers for sale. A physical
machine might include four CPUs in its composition, but it offers CPU Cycles as a single
commodity.

Consumes

The services and commodities a service has bought. A service consumes other commodities. For
example, a VM consumes the commodities offered by a physical machine, and an application
consumes commodities from one or more VMs. In the user interface you can explore the services
that provide the commodities the current service consumes.

Entity

A buyer or seller in the market. For example, a VM or a datastore is an entity.

Environment

The totality of data center, network, physical machine, storage, VM, and application resources
that you are monitoring.

Inventory

The list of all entities in your environment.

Utilization Index

A measure of the risk to Quality of Service (QoS) that a consumer will experience. The higher the
UI on a provider, the more risk to QoS for any consumer of that provider’s services.
For example, a physical machine provides host services to one or more VMs. The higher the UI on
the provider, the more likely that the VMs will experience QoS degradation.
In most cases, for optimal operation the UI on a provider should not go into double digits.

Turbonomic Host Requirements
Turbonomic runs on hosts that meet the following requirements:

Supported Hypervisor Technology

Storage Requirements

Memory

CPUs

VMware:
vCenter versions 4.x — 6.0 running with ESX 3.x,
4,x, or 5.x

150GB or greater disk storage + swap
space to match the RAM allocation (for
example, 150GB + 16GB = 166GB)

16GB

2 vCPUs — 4
vCPUs preferred

Citrix:
XenServer versions 5.6.x and 6.x

150GB or greater disk storage

16GB

2 vCPUs — 4
vCPUs preferred

Users Guide
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Supported Hypervisor Technology

Storage Requirements

Memory

CPUs

Microsoft:
Hyper-V as bundled with Windows 2008R2, or
Hyper-V Server 2012

150GB or greater disk storage

16GB

2 vCPUs — 4
vCPUs preferred

Red Hat Enterprise Virtualization:
RHEV 3.x

150GB or greater disk storage

16GB

2 vCPUs — 4
vCPUs preferred

Turbonomic Targets
You can assign instances of the following technologies as Turbonomic targets:
•

•

•

•
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Hypervisors
- Citrix XenServer 5.6.x and 6.x
- IBM PowerVM
- Microsoft Hyper-V 2008 R2, Hyper-V 2012, and Hyper-V 2012 R2
- RHEV-M (RedHat Enterprise Virtualization Manager) versions 3.x
- VMware vCenter 4.1 — 6.5 running with ESX 3.x, 4,x, 5.x, and 6.x
Private Cloud Managers
- CloudStack 4.0 — 4.6
- Microsoft System Center 2012 Virtual Machine Manager and System Center 2012 R2 Virtual Machine
Manager
- VMware vCloud Director 1.0 — 5.1
- OpenStack havana, Icehouse, juno, kilo, and Mitaka
Public Cloud Services
- Amazon AWS
- us-east-1
- us-east-2
- us-west-1
- us-west-2
- ca-central-1
- ap-south-1
- ap-southeast-1
- ap-southeast-2
- ap-northeast-1
- ap-northeast-2
- eu-central-1
- eu-west-1
- eu-west-2
- sa-east-1
- Microsoft Azure
- IBM SoftLayer
Application Servers
- IBM WebSphere Application Server, version 8.0.0.9 or greater
- Oracle WebLogic versions 11g or 12c
- JBoss Application Server 7.0 and later — JBoss Deployment Manager using jboss-eap-6.3
- Apache Tomcat, versions 7.x and 8.0.x
- JVM Application
Turbonomic, Inc. www.turbonomic.com
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•

•
•
•

•

•

•

•

Database Servers
- Microsoft SQL Server 2008 R2, 2012, and 2014
- Oracle 11g R2 and 12c
- MySQL 5.5.26 and higher, and all 5.6 releases
Microsoft Applications
- Microsoft Exchange
Load Balancers
- Citrix NetScaler
Application Containers
- Docker API 1.2 or greater
- Kubernetes 1.4 or greater
Storage Managers
- NetApp Storage Systems running Data ONTAP version 8 or later
- EMC VMAX
- EMC VNX Series Storage Systems (for version details, see the EMC VNX Support KB article)
- EMC XtremIO
- Pure Storage FlashArray
- HP 3PAR StoreServ
- Nutanix
- Dell Compellent
Fabric Managers
- Cisco UCS 2.0 and higher
- Cisco UCS Central
- HPE OneView
Network Flow Collectors
- NetFlow/sFlow: NFDUMP — Turbonomic provides an OVA download with NFDUMP preconfigured for
NetFlow and sFlow collection
- Arista EOS+
- Cisco APIC
Turbonomic Targets
To configure an aggregated deployment of Turbonomic, you can assign Turbonomic servers as targets. The
versions of target instances must match the version of the aggregating instance.

The following sections describe these targets. For information about assigning targets to Turbonomic, see "Target
Configuration" in the Target Configuration Guide.

Hypervisors
Turbonomic can use a range of VM managers as targets. For general discussion, this document refers to the various
supported VM managers as hypervisors.
Turbonomic supports the following hypervisor targets:
•
•
•
•

Citrix XenServer
Microsoft Hyper-V
Red Hat RHEV-M
VMware vCenter
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Turbonomic uses hypervisor targets to access information about the managed VMs, hosts, and datastores, and also to
execute commands such as provisioning, resizing, or reconfiguring entities in the environment. Through the hypervisor, Turbonomic can perform system monitoring, report on wasted storage, recommend actions, execute moves for
VMs and VM storage, and execute VM reconfiguration (change CPU count, memory, etc.).
The entities Turbonomic discovers through hypervisor targets include:
•
•
•
•

VMs
Physical machines that host VMs
Datastores that support the VMs
Datacenters

Cloud Managers
Cloud Managers provide a layer of control to deliver virtual infrastructures that can be deployed automatically, or in a
self-service offering to customers. They define and manage virtual datacenters (VDCs) — provider VDCs to manage
the physical and virtual resources that support the cloud offering, and consumer VDCs that present limited resources
to customers.
Turbonomic supports the following cloud manager targets:
•
•
•
•

Apache CloudStack
Microsoft Virtual Machine Manager (VMM)
VMware vCloud Director
OpenStack Cloud Operating System

Turbonomic has visibility into the full VDC chain, from the resources provided by the underlying hosts and physical
datastores, through the resources consumed by a provider VDC, to the resources consumed by VMs hosted on a consumer VDC.
You can create special Turbonomic user accounts for consumer VDC customers. Such an account has a limited scope,
and the user cannot see any of the resources outside of that scope. In this way, you can offer Turbonomic to cloud customers without exposing any proprietary infrastructure data to them.
The entities Turbonomic discovers through cloud manager targets include:
•

Consumer VDCs
Virtual resources that are available to customers.

•

Provider VDCs
Physical resources that provide the infrastructure to support Consumer VDCs.
NOTE: Different targets use different names to refer to Virtual Datacenters. In the Turbonomic supply chain,
these entities are all represented by Consumer and Provider VDCs, as follows:
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vCloud
Director

vCenter Server

VMM

CloudStack

OpenStack

Consumer
VDC

Organization VDC

Resource Pool
(Child)

Tenant or
TenantQuota

Accounts

Tenant

Provider VDC

Provider VDC

Resource Pool
(Root)

Cloud

Pod

N/A

Turbonomic, Inc. www.turbonomic.com

Turbonomic Targets

Application Servers
An application server operates in the middle tier of a multi-tier application environment. It provides reliability and
scalability, and it ensures high performance in the middle tier. Many application servers support some form of clustering, where one application server is a master, or Domain Manager, to multiple slave application servers. This can
enable load balancing, and failover availability.
Turbonomic supports the following application server targets:
•
•
•
•

IBM WebSphere Application Server
Oracle WebLogic
JBoss
Apache Tomcat

The target can be a specific application server, or it can be a Domain Manager that manages a cluster of application
servers. Turbonomic manages the resources used by application servers, including heap, threads, transactions, and
response time in the server process, and VMem and VCPU in the VM that hosts the application server.

Database Servers
A database server hosts processing for the database component of a client/server or multi-tier application. Turbonomic attaches as a client to the database server’s listener.
Turbonomic supports the following database server targets:
•
•

Microsoft SQL Server 2008 R2, 2012, and 2014
Oracle 11g R2 and 12c

Load Balancers
A load balancer is deployed in front of multiple application servers, and distributes client requests in a way that
achieves the best utilization of application resources. Client requests come in to virtual applications (in NetScaler, virtual servers), and the load balancer passes the requests to the bound underlying applications according to its criteria.
Turbonomic supports the following load balancer targets:
•

Citrix NetScaler

Turbonomic discovers the virtual applications that are configured for a load balancer. It can also discover applications
running in your environment and automatically bind them to the correct virtual application. Turbonomic can then
monitor the health of those bound applications and decide whether to provision or decommission application
instances. As it provisions new instances, it automatically binds them to the correct virtual application. (For information about discovering applications to bind to a load balancer, see "Load Balancer Discovery" in the Target Configuration Guide.)
The entities Turbonomic discovers through load balancer targets include:
•
•

Virtual Applications
Applications

Users Guide
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Storage Managers
Storage managers provide management and distribution of data storage across disk arrays. Storage managers can
support thin provisioning, deduplication, and HA architectures. Turbonomic monitors resource utilization across the
storage system to optimize placement and provisioning of volumes and disk arrays, as well as management of storage
controller resources.
Turbonomic supports the following storage manager targets:
•

NetApp Storage Systems running Data ONTAP version 8 or later
The actions Turbonomic can recommend and perform are different for systems running in 7-Mode or ClusterMode.

•

EMC VNX Series Storage Systems — for version details, see the EMC VNX Support KB article.

The entities Turbonomic discovers through storage manager targets include:
•
•
•

Storage Controllers (NetApp controllers/filers, VNX processors)
Disk Arrays (aggregates, clustered aggregates, storage pools, RAID groups)
Datastores (volumes or LUNs)

Fabric Managers
Fabric managers provide a point of control for fabrics that unify compute, network, storage, and virtual resources
within a single system.
Turbonomic supports the following fabric manager targets:
•

Cisco UCS Fabric Manager

The entities Turbonomic discovers through fabric managers targets include:
•
•
•
•

UCS Domains
Chassis
Fabric Interconnects
IO Modules

Turbonomic Servers as Targets
In large virtual environments, you can use more than one Turbonomic instance to manage your workload. To manage
the full environment through a single client user interface, you add these Turbonomic instances as targets to a master
instance of Turbonomic. This creates an aggregated installation of Turbonomic. For more information, see "AggregatedTurbonomic Installations" in the Target Configuration Guide or "Adding Turbonomic Targets for Aggregation" in the
Target Configuration Guide.
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Turbonomic Actions
Turbonomic does more than track problems in your environment. Before problems occur, Turbonomic identifies
actions you can take to avoid the problems. You can perform these actions manually, direct Turbonomic to perform
the actions on command, or direct Turbonomic to perform actions automatically as they arise. You can set different
action modes (whether to automate or not) globally or for specific groups or clusters within your environment.
Turbonomic performs four general types of actions:
•
•
•
•

Provision — Add resource capacity, usually by adding an entity
Decommission — Stop, suspend, or remove an entity
Place — Place a consumer on a different provider
(Re) Configure — Change the allocation of resources on an entity

Provision
Provisioning actions add capacity to your environment. For example, provisioning a PM adds more compute capacity
that is available to host VMs. Provisioning a VM adds capacity to run applications. Turbonomic can provision the following:
•
•
•
•
•
•

Application Servers (only with Provision scaling policy)
VMs
PMs
Storage
Storage Controllers (only for planning scenarios)
Disk Arrays

Under certain circumstances, Turbonomic can also recommend that you provision a virtual datacenter.

Decommission
Decommissioning actions either suspend entities (set resources aside without removing them from the environment)
or terminate entities (remove them from the environment). Suspended capacity is still available to be brought back
online, but is currently not available for use. Suspended resources are candidates for termination. Turbonomic can
decommission the following:
•
•
•
•
•

Application Servers (only with Provision scaling policy)
VMs
PMs
Storage
Disk Arrays

Turbonomic can also recommend that you decommission a virtual datacenter.

Users Guide
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Place
Placement actions determine the best provider for a consumer. Move actions change a consumer to use a different
provider. For example, moving a VM assigns the VM to be hosted on a different PM. Moving a VM’s storage means the
VM will use a different datastore. Turbonomic can move the following:
•
•

VMs
Storage

(Re) Configure
These are configure, reconfigure, and resize actions. Configure and reconfigure actions can add necessary network
access, or reconfigure storage. Resize actions allocate more or less resource capacity on an entity, which can include
adding or subtracting VCPUs or VMem on a VM, adding or subtracting capacity on a datastore, and adding or subtracting volumes in a disk array. Turbonomic can resize the following:
•
•
•
•
•

Application Servers (only with Resize scaling policy)
VMs
Storage
Disk Arrays
Virtual Datacenters

Actions Summary
The following table summarizes the actions Turbonomic can perform or recommend for the inventory items in the
supply chain:

Entity

Provision

Virtual Application
(available with the
Application Edition)

N/A
Application signatures identify which applications are bound to specific load balancers. To
increase capacity for a virtual application, Turbonomic provisions or decommissions VMs
running these applications. In this way, Turbonomic adds or subtracts capacity to the virtual
application.
Turbonomic discovers virtual applications for Load Balancer targets, and for application
targets if Auto Scale is disabled. For target information about discovery on load balancer
targets, see "Load
Balancer Discovery" in the Target Configuration Guide.

Application (available with
the Application Edition)

• Bind — For virtual
applications

• Unbind — For
virtual applications

N/A

• For applications
discovered via JMX,
resize the JVM
heap

Application Server (available
with the Application Edition)

• Start a new
application server

• Suspend
• Terminate (remove
application server)

N/A

• Resize heap
• Resize threads

Only with a Provision
scaling policy

14

Decommission

Only with a Provision
scaling policy

Place

(Re) Configure

For VMs hosting the
application server,
resize vMEM and
vCPU. Resize is only
with a Resize scaling
policy.
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Entity

Provision

Decommission

Place

(Re) Configure

Database Server (available
with the Application Edition)

N/A

N/A

N/A

• Resize DBMem
• Resize Connections
• Resize transaction
log
For VMs hosting the
database server,
resize vMEM and
vCPU. Resize is only
with a Resize scaling
policy.

VM

• Start

For VMs that host
non-critical
applications
(available with the
Application Edition)
• Suspend
• Terminate (remove
VM)

• Move VM (to
different host,
datastore, etc.)

PM

• Start
• Provision

• Suspend
• Terminate (remove
PM)

N/A

Storage (datastores for VMs)

• Start
• Provision

• Suspend
• Terminate (remove
datastore)

• Move (to different
storage device)

• Resize

Disk Array For details about
automation, see "Disk
Arrays" in the Target
Configuration Guide

• Start
• Provision

• Suspend

• Move (For NetApp,
only in C-mode)

• Resize (Resize Up,
only)

Storage Controller

• Provision

N/A

IO Module

Add northbound and
southbound ports

Remove northbound
and southbound
ports

N/A

Resize port channel

Fabric Interconnect

Add northbound and
southbound ports

Remove northbound
and southbound
ports

N/A

Resize port channel

Datacenter

N/A
Turbonomic does not recommend actions to perform on the datacenter itself, but it does
recommend actions to perform on the entities running in the datacenter.

Provider Virtual Datacenter

N/A
Turbonomic does not recommend actions to perform on the VDC itself, but it does
recommend actions to perform on the entities running in the VDC. For example, to increase
VDC capacity, Turbonomic can recommend provisioning more host or storage resources.

Consumer Virtual
Datacenter

If resize up actions
are not performed,
Turbonomic can
recommend to
provision a VDC.

Users Guide

If resize down
actions are not
performed,
Turbonomic can
recommend to
decommission a
VDC.

N/A

• Reconfigure
(including add
missing network or
reconfigure
storage)
• Resize (change
capacity, limit, or
reservation)

• Resize (change the
amount of CPU,
memory, or storage
allocated to a VDC)
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Resource Descriptions
To perform intelligent workload balancing, Turbonomic collects raw data from its target servers (hypervisors, cloud
management stacks, or load balancers). Turbonomic polls its target servers at 10-minute intervals to collect the target's latest data samples. It then uses these 10-minute data points for analysis and to display data in the GUI.
The way Turbonomic collects host memory data from vCenter Server illustrates how this works. vCenter Server collects peak metrics from its managed VMs at 20-second intervals. Every ten minutes Turbonomic polls vCenter Server
to collect its last round of data samples (30 samples in 10 minutes). To track a VM's utilization of host memory, Turbonomic requests memory.active data samples from vCenter. From that polling, Turbonomic can track:
•

Max Memory Utilization - Turbonomic uses the greatest value in each polling sample. This gives the highest
percentage of active memory utilization for the selected VM (or group of VMs), calculated over the selected time
period. For a maximum value, Turbonomic uses the highest observed active memory value in the data sample.
Average Memory Utilization - Turbonomic averages all the values in each polling sample.

•

The following table lists the metrics Turbonomic collects, and includes details about how they are collected or measured. When the Turbonomic user interface plots charts of clusters or groups of devices, these charts show the average of the percentage of allocated resources that are used.

Resource:

Description:

1- 2- 4-CPU Rdy

Wait time in the ready queue on the host, measured in ms. Turbonomic monitors 1-CPU, 2-CPU,
4-CPU, up to 32-CPU ready queues on hosts. Charts show 1 - 4 CPU values. The charts show the
percentage allocated ready queue capacity that is in use on the host. For host charts, this is a
measure of the total ready queue wait time for all the VMs running on that host.

Balloon

Ballooning capacity on the PM, measured in KBytes. This capacity is the greater of:
• 65% of the VMem configured for all powered-on VMs that the PM hosts
• The physical memory capacity of the PM
Charts show the percentage of the PM’s ballooning capacity that is in use.

Buffer

For network environments that support buffered switch ports (Arista networks), this resource
measures utilization of a port buffer. For example, if a host connects to the network through port
1 on a switch, and that port has enough traffic to cause packet buffering, this resource will show
utilization.

Connection

The connections in use, as a percentage of the maximum connections allowed on the database.
Database configuration determines the capacity for this resource.

Cooling

Allocated cooling indicates the highest acceptable running temperature for a physical device,
such as a chassis in a compute fabric.

CPU

Host CPU capacity, measured in MHz. This shows what percentage of CPU cycles are devoted to
processing instructions.
• Host charts show the percentage of the host’s CPU capacity that is in use.
• VM charts show the percentage of the host’s CPU capacity that is consumed by the given VM.

DBMem

The memory in use by the database, as a percentage of the allocated capacity. Database
configuration determines the capacity for this resource. Note that for databases, Turbonomic
uses this resource to drive actions, instead of the VMem on the hosting VM. This means that
actions are driven by the actual memory consumption on the database.

Flow0 — InProvider Flow

For measuring network flow, the flow that is within a single provider — For example, the
network flow between VMs that are hosted by the same physical machine. This measures
network flow between consumers that are on the same set of closely connected providers.
Charts show the percentage of capacity that is utilized. Note that Turbonomic assumes an
unlimited supply of InProvider Flow because this flow does not go across the physical network.
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Resource Descriptions

Resource:

Description:

Flow1 — InDPOD Flow

For measuring network flow, the flow that is local to the given DPOD. This measures network
flow between consumers that are on the same set of closely connected providers. Charts show
the percentage of capacity that is utilized.

Flow2 — CrossDPOD Flow

For measuring network flow, the flow that is between different DPODs. This measures network
flow between consumers that are on different sets of closely connected providers. Charts show
the percentage of capacity that is utilized.

Heap

The heap capacity allocated for an application. Charts show the percentage of capacity that is
used by an application.

HotStorage

For Nutanix platforms, the storage capacity on the server-attached flash.

IO

Data rate through the host’s IO adapter, measured in KBytes/sec.
• Datacenter charts show the average percentage of the host IO capacity that is in use, for all the
hosts in the datacenter.
• Host charts show the percentage of the host’s total IO capacity that is in use.

IOPS

Storage access operations per second. Charts show the percentage of allocated IOPS capacity
that is used on a datastore.

Latency

Allocated capacity for latency on a datastore. This measures the latency experienced by all VMs
and hosts that access the datastore. Charts show the percentage of allocated latency that is in
use on the datastore.

Mem

Host memory, measured in Kbytes.
• Host charts show the percentage of the host’s memory that is in use.
• VM charts show the percentage of the host’s memory that is consumed by the given VM.

NET

Data rate through the host’s Network adapter, measured in Kbytes/sec.
• Datacenter charts show the average percentage of the host NET capacity that is used for all the
hosts in the datacenter.
• Host charts show the percentage of the host’s total NET capacity that is in use.

Power

A measure of the power that is consumed by a physical device.

Response Time

Response time in ms. You set response time capacity in the Policies view.

QoS

A measure of impact on the QoS for an application or group of applications. Increased utilization
of SLA indicates an increased impact on the QoS for the affected application. Charts show the
percentage of the SLA “capacity” that is utilized.
Increased utilization of SLA also increases the budget available to the application. By increasing
the budget, impact to QoS can drive actions to resize or provision VMs. If an application has no
SLA capacity set to it, then the application has infinite budget, and resize actions are driven by
VM utilization.
SLA depends on custom monitoring to measure the features that define an application’s QoS
requirements. This is implemented outside of Turbonomic — typical deployments use the
Turbonomic REST API to integrate with the monitoring process.
NOTE: You should not set SLA capacity to applications unless you have integrated a system that
monitors QoS impact and updates the SLA consumption.

Storage

Datastore capacity, measured in Kbytes. Datastore charts show the percentage of a datastore’s
capacity that is in use.

Storage Provisioned

How much the given storage is over-subscribed. Storage Provisioned capacity is the storage
capacity multiplied by the Storage Overprovisioned Percentage (200 by default). The higher this
value, the greater the risk that storage is over-committed.

Swap

The rate of memory swapping to disk, in bytes per second. The default capacity is 5,000,000
Byte/sec.

Threads

Allocated thread capacity. Charts show the percentage of thread capacity that is consumed by an
application server.

TransactionLog

The disk space devoted to transaction logging for a database.
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Resource:

Description:

Transactions

Transactions per second in an application. Charts show the percentage of an application’s
allocated transaction capacity that is in use.

UI

A measure of the impact on Quality of Service (QoS) that a consumer will experience. The higher
the UI on a provider, the more risk to QoS for any consumer of that provider’s services.
For all the resources that impact performance or risk, charts show the UI for the most utilized
resource of a given entity. For example, if a host has a UI of 6 for MEM and 12 for CPU, the chart
will show the higher value.

VCPU

The CPU capacity allocated to a VM guest OS, measured in MHz. Charts show the percentage of a
VM’s VCPU cycles that are devoted to processing instructions.

VMem

The memory allocated to a VM guest OS, measured in Kbytes. Charts show the percentage of a
VM’s allocated VMem that is in use.
Note that percentages of allocated VMem are measured against whichever is the less of: The
VMem limit (if set) or the allocated VMem capacity. This is also true in reports and
recommended actions. For example, assume a VM with allocated VMem of 8 GB, but a limit of 4
GB. In this case, the percentage in a chart shows the percentage utilized of 4GB.

VStorage

Virtual storage allocated to a VM, measured in Kbytes. Charts show the percentage of a VM’s
allocated VStorage that is in use.
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The Home Page

When you launch Turbonomic, the Home Page is the first view you see. From the Home Page you can:
•
•
•
•

Use the Supply Chain Navigator to set Home Page focus and to see details of your environment
See an overview of your environment's supply chain
See an overview and details of the entities in your environment
Navigate to other areas of Turbonomic, including:
- Search (set the session scope)
- The Lab (plan deployments and try out what-if scenarios)
- The Settings Page (configure Turbonomic)
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Getting Home
Wherever you are in your Turbonomic session, you can always click the Home icon to return to the Home
Page.

The Supply Chain Navigator

To perform intelligent workload management, Turbonomic models your environment as a market of buyers and sellers linked together in a supply chain. This supply chain represents the flow of resources from the datacenter, through
the physical tiers of your environment, into the virtual tier and out to the cloud. By managing relationships between
these buyers and sellers, Turbonomic provides closed-loop management of resources, from the datacenter, through to
the application.
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The Supply Chain Navigator

Reading the Supply Chain
By looking at the Supply Chain,you can see:
•

How many entities you have on each tier
Each entry in the supply chain gives a count of entities for the given type.

•

The overall health of entities in each tier
The ring for each entry indicates the percentage of pending actions for that tier in the datacenter. Ring colors
indicate how critical the actions are - Green shows the percentage of entities that have no actions pending. To get
actual counts of pending actions, hover on a ring to more details.

•

The flow of resources between tiers
The arrow from one entry to another indicates the flow of resources. For example, the Virtual Machine entry has
arrows to Physical Machine and to Storage. If the VMs are running in a Virtual Data Center, it will have another
arrow to that as well. This means that your VMs consume resources from PMs, storage, and possible from VDCs.

Setting Focus of the Home Page
The Home Page shows information about your environment, including:
•
•
•
•
•

Overview - Charts and lists to give you an overview of your environment, with an on-premise focus
Cloud - Charts and lists to give you an overview of your public cloud environment
Details - Charts that give you a more detailed look at your environment
Entity Lists - Details about specific entities in your environment
Pending Actions - The actions that Turbonomic currently recommends you take

To set the focus of the Home Page, click one of the entries in the Supply Chain Navigator. Turbonomic updates the
Home Page to focus on information about that tier. For example, if you click the Physical Machines entry, the Home
Page updates to show information about the PMs in your environment.
NOTE: You can also set Scope to limit the view in the Home Page and in plans. This is another way to set what
the Home Page displays. For more information, see ??? NEED XREF TO SCOPE ???.
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Overview Charts

On the Home Page, the Overview Charts show your environment's overall operating health. A glance at the Overview
gives you insights into service performance health, overall efficiency of your workload distribution, projections into
the future, and trends over time.
The charts in this view show data for the current scope that you have set for the Turbonomic session. For the global
scope, the charts roll up average, minimum, and peak values for the whole environment. When you reduce the scope
(for example, set the scope to a cluster), the charts show values for the entities in that scope.
Some charts included in this view are:
•

Optimized Improvements
A comparison of utilization in your environment before executing the pending actions, and then after.

•

Prevented Risks
Each action addresses one or more identified risks or opportunities in your environment. This chart shows how
many actions have been executed or ignored, and whether they have been executed manually or automatically.
The chart also shows how many risks have been addressed by the executed actions. environment. Actions

•

Active Virtual Machines vs Hosts
This chart shows how many active VMs are running in your environment, compared to the active compute and
storage providers.

•

Historical Performance
In this chart you can see trends over time of resource utilization in your environment.
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Overview Charts

•

Workload Density
This chart shows the average ratio of VMs per host and VMs per datastore. This indicates how efficiently you're
using your infrastructure.

•

Compute Resources
An overview of utilization of the compute resources in your environment.

•

Storage resources
An overview of utilization of the storage resources in your environment.

What You Can Do:
•
•

Set scope: See Inspecting Cluster Health on page 51
Create new charts: See Creating and Editing Charts on page 65

Setting Chart Focus
The charts update to reflect the focus that you have set for your viewing session. While viewing the Overview Charts,
you can set the focus in different ways:
•

Set Suppy Chain Focus
Choose a tier in the supply chain to set the view focus - see The Supply Chain Navigator on page 20

•

Set Scope
Use Search to set the scope of the viewing session - seeInspecting Cluster Health on page 51

•

Set t

Chart Time Frame
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You can set a time frame from recent hours to the past year, and set that to the charts in the view. Use the Time Slider
to set specific start and end times within that range. The green section in the slider shows that you can set the time
range to include a projection into the future. For this part of the time range, charts show the results you would see
after you execute the current set of pending actions.
For most charts, you can also configure the chart to hard-code the time range. In that case, the chart always shows the
same time scale, no matter what scale and range you set for the given view.
Note that Turbonomic stores historical data in its database. As you run Turbonomic in your environment for more
time, then you can set a time range to show more history.

Pending Actions Overview

To control the workload in your environment, Turbonomic gives you actions that ensure application performance,
while also ensuring that they use the environment's resources efficiently. Actions that have been recommended but
have not been executed are pending actions. Note that you can direct Turbonomic to execute actions automatically, or
you can execute them yourself whenever you see fit.
The Pending Actions Overview shows you at a glance what kinds of actions you can execute and the cost/benefits you
can see by executing them.
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Cloud Overview Charts

Cloud Overview Charts

On the Home Page, the Cloud Charts focus on costs and health in your public cloud environment. A glance at the
Cloud charts gives you insights into cost breakdowns, expenses vs budget, and trends over time. If you have specified
public cloud targets for your Turbonomic installation, then you can view cloud details in these charts.
This set of charts is available for the Global Environment. If you have workload on the public cloud, you should learn
how to read these charts. For more details, see Viewing Costs on the Cloud on page 31.
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List of Entities

The list of entities is a quick way to drill down to details about your environment, so you can see specifics about
resource consumption or state. For example, you can see the amount of capacity that has been assigned to a VM that
is currently idle.
This list always updates to refect:
•

The focus you have selected in the Supply Chain Navigator
Select an entity type in the supply chain to update the list of entities. For example, select Physical Machine to see
a list of hosts in your environment. For more information, see The Supply Chain Navigator on page 20

•

The scope you have set in the Search view
You can set Scope to limit the view of all lists in the Home Page. For more information, see Inspecting Cluster
Health on page 51.
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Pending Actions List

Pending Actions List

To perform Intelligent Workload Management, Turbonomic identifies actions you can take to avoid problems before
they occur. You can perform these actions manually, direct Turbonomic to perform the actions on command, or direct
Turbonomic to perform actions automatically as they arise.
The Pending Actions list shows the actions that Turbonomic currently recommends. You can select actions to execute,
and you can expand action items to see more details.
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Controlling List Display
For a long list of pending actions, it's useful to sort or filter the list:
•

Filter the list

Filter the list by action type, action mode, and action category. For example, filter the list to only show resize
actions that are manually executable, and that give efficiency improvements.
•

Search

Filter the list by names that match what you type in the Search field.
•

Sort

Sort the pendinl actions list by severty or by name of the action target, in ascending or descenting order.
Turbonomic determines action severity by the amount of improvement the affected entities will gain by executing
the action. Action severities are:
- Minor
- Major
- Critical
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Pending Actions List

Showing Action Details

Expand an action item to see its details. The panel shows:
•
•

A description of the recommended action
Resource utilization for the affected entity
For example, if the action is to move a VM, the details show resource utilization for that VM

•

Resource utilization for the affected providers
For example, for a VM move this shows utilization on the FROM and the TO host machines.

•

Related risks or opportunities
Risks and opportunities show the reasons for the recommended action.
NOTE: The action item gives the names of the affected entities. You can click on these entity names to drill down
and set the Home View scope to that specific entity.
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Setting Action Modes in the Pending Actions List
The Pending Actions list includes a shortcut you can take to set action modes for any of the actions that are currently
in the list. For example, if Turbonomic recommends a certain action in the Manual mode, you can quickly tell Turbonomic to automate this action for the current and all future instances of it. Remember, these settings apply only to the
current scope in your Turbonomic session.

To set action modes for entities in the current scope:
1. Set the scope for your Turbonomic session.
When you set the scope to a group, then Turbonomic lists the pending actions for all the entities in that group. For
information about setting scope, see Inspecting Cluster Health on page 51.
2. Show the Pending Actions list.
3. In the Pending Actions list, click Configure Automation.
4. Choose the Action Type and Scope that you want to change.
5. Set the Action Mode that you want for actions of that type.
When you have made your settings, click Save.
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Viewing Costs on the Cloud

For a public cloud environment, the Cloud Overview gives you a picture of expenditures for the different services you
use. Are you spending too much on your cloud resources? Do you have room in your budget to run more workloads
on a specific cloud? Which service providers save you more money? Use Turbonomic to gain visibility into the costs of
your workloads on the cloud.
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Turbonomic tracks your cloud spend in two ways:
•

Cost for Services
Turbonomic uses the billing reports from your cloud service providers, as they are associated with your cloud
targets. Turbonomic parses these reports to get cost breakdowns by service, service provider, and cloud account.

•

Compute Expenses
For compute expenses Turbonomic uses hourly expense per template. Each VM is deployed via a template that
sets the allocated resources, and includes a specific compute expense. Turbonomic uses this information when
making VM resize and placement decisions. You can see this information in Expenses vs Budget charts and in the
results of Migrate to Cloud plans.

Turbonomic uses Budget Groups to assign your desired monthly spend for given public cloud providers. Once you create budgets, then you can create charts that show the historical spend for those providers in relation to the budget.
To view cloud cost information, you must have one or more public cloud targets set up in your Turbonomic installation. To see the Cloud overview, the Home Page scope must be set to the Global Environment. Then the Cloud overview displays spend information in:
•
•

Cost Breakdown charts (see Cloud Cost Breakdown Charts on page 33)
Expenses vs Budget charts (see Expenses vs Budget Chart on page 35)

What You Can Do:
•
•
•

32

Create new charts: See Creating "Expenses vs Budget" Charts on page 68
Create budgets: See Creating a Cloud Budget Group on page 76
Set public cloud targets: See Configuring Targets on page 55
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Cloud Cost Breakdown Charts

Cloud Cost Breakdown Charts
To keep track of your spend on the public cloud, you can see costs by cloud service, cloud account, cloud provider, and
budget group. In this way, you can go to the Cloud Overview to quickly see how your cloud costs develop over time.
Cost breakdown charts can track costs by:
•

Cloud Service

To evaluate your use of different services, you can follow your expenditure for each one. For example, if you
purchase Amazon Cloudwatch, you can see that cost over time. Note that for AWS clouds the service names begin
with "Amazon" or "AWS". Other services show the names as they are presented in the service provider's billing
report.
•

Cloud Account

Each public cloud target that you configure for Turbonomic represents a public cloud account. If you have targeted
numerous accounts, then this chart gives you a quick read out of your costs per each one. You can see whether
one account shows unusually high cost, or perhaps an account is hardly used at all and you can consider closing it
down.
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•

Cloud Service Provider

You can open more than one account from a single service provider. If you are running workloads on different
service providers, then this chart shows the distribution of costs across them.
•

Cloud Budget Group

Budget groups specify the monthly expenditure you want to devote to workload on the public cloud. You can
greate budget groups for one or more public cloud targets. This chart show the history of cost for a given budget
group.

Cost Data Source
Turbonomic uses the billing reports from your cloud service providers to build a picture of your overall spend. The
data includes all costs that the service provider includes in the billing report. Turbonomic parses these reports into the
formats it uses for the cost breakdown charts.
NOTE: In order for Turbonomic to access AWS monthly reports, you must create a cost and usage report in your
AWS accound and store it in an S3 bucket. For more information, see the Green Circle article,
https://greencircle.vmturbo.com/docs/DOC-4613.
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Expenses vs Budget Chart

Reading a Cost Breakdown Chart
The chart tracks overall cost over time. The chart time scale matches the time scale you set for the overall view (for
the Overview, Cloud, or Details view). It includes a vertical line to show when the last data point that was polled from
your environment. Data points to the right of the vertical line are projections into the future.
NOTE: This cost information comes from billing reports. As you change the time scale, Turbonomic divides the
reported information into the appropriate time units to match that scale. However, the source remains the same
- Changing the scale does not affect the source data, or increase data polling.
The line chart shows expenses figured as overall cost per hour. The chart displays a tooltip with the date for the data
point, and the given values.

Expenses vs Budget Chart
For a public cloud environment, you can use Expenses vs Budget charts to see how your compute costs on the cloud
compare to your budget. Are you spending too much on your cloud resources? Do you have room in your budget to
run more workloads on a cloud account? Use Turbonomic to gain visibility into the costs of your workloads on the
cloud.
You can optionally set up Budget Groups to assign a monthly spend to given public cloud providers. Then you can create charts that show the historical spend for those providers in relation to the specified budget. Turbonomic recommends that you create a single Budget Group to set one budget for all of your providers.
To view this expense vs budget information, you must:
•

Already have one or more public cloud targets set up in Turbonomic
See Configuring Targets on page 55.

•

To compare with a budget, you must set up at least one Budget Group to assign a budget to a public cloud target
See Creating a Cloud Budget Group on page 76.

Then you can create Expenses vs Budget charts to track how well your workload costs stay within your budget (see
Creating "Expenses vs Budget" Charts on page 68.

Users Guide

35

Viewing Costs on the Cloud

Expense Data Source
Turbonomic calculates expenses from the templates that are in use in the cloud environment. The expense data
includes the costs for compute resources. Turbonomic collects these costs for each template, and calculates cost per
hour, average cost per VM, overall monthly cost, and overall yearly cost.

Reading the Expenses vs Budget Chart

The chart tracks overall workload compute expenses over time. The chart time scale matches the time scale you set
for the overall view (for the Overview, Cloud, or Details view). It includes a vertical line to show when the last data
point that was polled from your environment. Data points to the right of the vertical line are projections into the
future.
The line chart shows expenses figured as overall cost per hour. The red horizontal line shows your budget. If your costs
are within budget, then they fall below the budget line. To see specific values, hover on a data point. The chart displays a tooltip with the date for the data point, and the given values.
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Plans: Looking to the Future

Use the Plan Page to run simulations for what-if scenarios that explore possibilities such as:
•
•
•
•
•
•

Migrating workloads from your enterprise datacenter out to the public cloud
Changing hardware supply
Impact of downsizing, or removing resources
Projected infrastructure requirements
Optimal workload distribution to meet historical peaks demands
Optimal workload distribution across existing resources
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How Plans Work
To run a plan scenario, Turbonomic creates a snapshot copy of your real-time market and modifies that snapshot
according to the scenario. It then uses the Economic Scheduling Engine to perform analysis on that plan market. A scenario can modify the snapshot market by changing the workload, adding or removing hardware resources, or eliminating constraints such as cluster boundaries or placement policies.
As it runs a plan, Turbonomic continuously analyzes the plan market until it arrives at the optimal conditions that market can achieve. When it reaches that point, the Economic Scheduling Engine cannot find better prices for any of the
resources demanded by the workload — the plan stops running, and it displays the results as the plan's desired state.
The display includes the resulting workload distribution across hosts and datastores, as well as a list of actions the
plan executed to achieve the desired result.
For example, assume a scenario that adds virtual machines to a cluster. To run the plan, Turbonomic takes a snapshot
of the current market, and adds the VMs to the specified cluster. Turbonomic then runs analysis on the plan market,
where each entity in the supply chain shops for the resources it needs, always looking for a better price — looking for
those resources from less-utilized suppliers. This analysis continues until all the resources are provided at the best
possible price.
The results might show that you can add more workload to your environment, even if you reduce compute resources
by suspending physical machines. The recommended actions would then indicate which hosts you can take offline,
and how to distribute your virtual machines among the remaining hosts.

Setting Up Plan Scenarios
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Setting Up Plan Scenarios

A plan scenario specifies the overall configuration of a plan. Creating the plan scenario is how you set up a what-if scenario to see the results you would get if you changed your environment in some way.
After you run a plan, Turbonomic saves the results and the scenario. You can run the same plan again at any time. This
runs the plan scenario against the market in its current state.
Turbonomic provides workflows to create the following types of plans:
Adding workload increases the demand that you place on
your environment's infrastructure. You can set up a plan to
add new workload based on individual VMs or groups of VMs
in your environment, or based on templates.

Choose groups of workload to migrate to a public cloud.
Turbonomic chooses the appropriate cloud templates to
support the VMs in your cloud account, and it chooses the
best regions to host these VMs. The plan shows two results migrating to templates that match your current VM
resources, and migrating to the smallest templates that can
assure performance of your applications without
overprovisioning your cloud VMs. The plan shows the costs
you would see in your cloud account for both sets of results.
Use this setup to see whether you have enough resources to
move your workload from one provider group to another. For
example, assume you want to decommission one datacenter,
and move all its workload to a different datacenter. Does the
target datacenter have enough physical resources to support
the workload you plan to move? Where should that workload
be placed? Use this plan to calculate the effect such a change
would have on your overall infrastructure.
If your environment includes underutilized hardware, you can
use a plan to see whether you can decommission hosts or
storage.

Choose hosts or storage that you want to replace with
different hardware. For example, assume you are planning to
upgrade the hosts in a cluster. How many do you need to
deploy, and still assure performance of your applications?
Create templates to represent the upgraded hosts and let the
plan figure out how many hosts you really need.

The above plan types get you started on the setup of certain
types of scenarios. With a custom plan you skip dirctly to the
plan configuration, and set up whatever type of scenario you
want.
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Creating a Custom Scenario

When you create a custom scenario you skip the plan wizards and jump strait into setting up the plan parameters. You
can name the plan, set the plan scope, change workload demand and resource supply, and specify other changes to
the plan market.
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Creating a Custom Scenario

The Plan's Change Summary

As you make changes to the plan scenario, those changes appear in a Change Summary. You can edit some changes
(for example, add more workloads), and you can delete entries from the summary to remove those changes from the
scenario.

Name the Plan

Be sure to give a name that helps you recognize the purpose of this plan.
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Set the Plan's Scope

Setting plan scope is optional, but it usually helps to focus on a subset of your environment. For a very large environment, scoped plans run faster. Also, to run a plan that projects cycles into the future, you must set a scope.
After you set the scope, the user interface shows the group name and the supply chain for that scope.
The plan determines scope differently, depending on the type of entity you base it on:
•

Scope by VM
Limits the plan to the physical hosts that those VMs are able to run on. Likewise, the plan includes all the
datastores that are available to the VMs in your scope.

•

Scope by PM
Limits the plan to those physical hosts. For datastores, Turbonomic identifies all the VMs that can run on the hosts
in your scope, and identifies all the datastores that are available for those VMs.

•

Scope by Storage
The plan includes the VMs that can run on those datastores, and the physical hosts that those VMs are able to run
on.

•

Scope by Provider Virtual Datacenter
Limits the plan to the VMs on the virtual datacenters — For those VMs, the scope operates similarly to scope by
VM.
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Add Workload

When you add workload, you add VMs to the plan market. To add workload, copy from the list of VMs in your inventory, or copy from a template. When choosing a VM, you can filter the list to show VMs with certain properties (name,
number of CPUs, etc.) or by the host, storage, or network that the VM runs on. This makes it easier to sort through a
long list of VMs.
When you choose the VM or template you want to add, it appears as an entry in the Change Summary. Then you can
set how many copies to add.

Replace Workload

Replacing workload is a way to change the properties of VMs in your plan market. When you replace workload, you
select one or more VMs that you want to change, and then you select a template to use in their place. The list of
changed VMs displays in the Change Summary. You can delete individual entries from the Change Summary if necessary.

Remove Workload

Removing workload frees up resources for other workloads to use. Choose the VMs you want to remove from the plan
market, and they appear in the Change Summary list.
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Migrate Workload

Migrating workload means that you move VMs from their current host PMs to a different group of PMs. A typical case
would be to select a group of VMs running on one cluster, and migrate them to a different cluster. Then you can run
the plan to see whether the target cluster has sufficient resources to host the new VMs. You can use such a plan to see
whether you can shut down a given cluster, or free up all of its resources.
When choosing VMs to migrate, you can filter the list to show VMs with certain properties (name, number of CPUs,
etc.) or by the host, storage, or network that the VMs run on.
The VMs you choose to migrate appear in the Change Summary list.

Migrate to Cloud

This is a special-case migration setup that plans migration to the cloud, and shows the resulting compute costs for
VMs on the cloud. For a complete description, see Planning a Migration to the Cloud on page 46.
You choose a VM group or individual VMs to migrate, and then choose where to place the VMs. For placement on the
public cloud, you can choose:
•

Providers
Choose from a list of providers. Each public cloud target is an account on a given public cloud provider.
Turbonomic shows all the providers that host your current public cloud accounts. Choose to migrate to one of
these providers, or to have the plan choose from all of the providers.

•

Regions
Turbonomic discovers all the regions that you can access from your target cloud accounts. You can choose one
region to restrict plan placement decisions.

•

Groups
Choose from a list of groups VMs that are hosted on the public cloud. This will restrict the plan to place your
migrated workloads into that group.

When you run this plan scenario, Turbonomic shows workload placement plus costs in two formats:
•

Without Turbonomic
This shows placement of VMs using templates that support the current resource allocations that are granted to
each VM.

•

With Turbonomic
This shows placement of VMs after the plan has optimized their resource allocations. This gives placement
decisions that use the most efficient templates available in the cloud region. As a result, the estimated costs are
usually lower, and the plan shows the savings you can take advantage of wile still assuring application
performance on your migrated VMs.
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Change Automation

Use this to enable or disable automatic resize actions for the entities in the plan.

Change Placement Policies

By default, the plan market includes all the placement policies that Turbonomic has discovered, or that were created
in Turbonomic. Also, these policies are in their real-time state (enabled or disabled).
You can use these settings to enable or disable existing policies, or you can create new policies to apply only to this
plan scenario. For information about creating placement policies, see Managing Workload Placement Policies on
page 78.

Ignore Constraints

By default, VMs are constrained to the cluster, network group, or storage group that their hosts belong to. When you
run a plan, Turbonomic does not consider moving VMs to physical hosts outside of the current cluster if they are constrained by cluster. If you disable the Cluster constraint for a VM, then the plan can evaluate the results of hosting that
VM on any other physical machine in your environment. If the best results come from moving that VM to a different
cluster, then the plan will show that result.
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Planning a Migration to the Cloud

Turbonomic includes a special plan to simulate migration of on-prem workload to the cloud. This plan focuses on optimizing your costs on the cloud by choosing the best templates (most adequate compute resources) and regions to
host your workloads.
Run the plans to see how to move your on-prem workload onto the public cloud. The plan results:
•
•
•
•
•

46

Give you projected monthly and yearly costs
Show the actions to execute your migration
Identify the optimal templates to use, combining efficient purchase of resources with assured application
performance
Choose the best regions to run your workload
Show the cost difference between using current workload allocations and using the optimized allocations that
Turbonomic has calculated.
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Configuring a Migrate to Cloud Plan
The first step for running a plan is to create the scenario to specify how you want to change your environment. You
can jump to creating a scenario from different places in the user interface:
•

From the Home Page:

You can always click the Plan button to get started creating a scenario. Remember that you can set the current
scope for the Home Page. When you start planning from the Home Page, the plan scenario automatically begins
with the scope that you currently have.
•

From the Plan Page:

Navigate to the Plan Page, and then click Create Plan. These scenarios start with a global scope, but you can
always edit the scope later.
In the list of plan wizards, choose Migrate to Public Cloud.
The wizard first gives you a list of VMs to select. You can choose from groups or individual VMs. Note that you will
choose among on-prem VMs.

After selecting the VMs you want to migrate, click Next and choose the destination.
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For the migration destination you can choose from:
•

Providers
Choose from a list of providers. Each public cloud target is an account on a given public cloud provider.
Turbonomic shows all the providers that host your current public cloud accounts. Choose to migrate to one of
these providers, or to have the plan choose from all of the providers.

•

Regions
Turbonomic discovers all the regions that you can access from your target cloud accounts. You can choose one
region to restrict plan placement decisions.

•

Groups
Choose from a list of groups of VMs that are hosted on the public cloud. The list shows datacenter groups
(Regions). This will restrict the plan to place your migrated workloads into that group.

After you have set up the VMs to migrate, and you have set up the destination, click Migrate. Turbonomic then executes the plan.
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Viewing Migrate to Cloud Results
After the plan runs, you can view the results to see how the migration affects your environment. The plan give hyprid
results, divided into a Cloud section and an On-Prem section. This gives you insight into the complete effect of your
migration.

The Cloud section has a focus on your compute costs on the cloud. As Turbonomic runs the plan, it inspects the VMs
to determine the most efficient resource allocations they can have and still assure performance of the applications
they host. In many cases the plan discovers VMs that are over-provisioned. If you were to migrate such VMs to templates that match their current allocations, then you would spend more than necessary to host these VMs on the
cloud.
The Cloud results show VM compute costs based on the templates it deploys VMs to. The results are in two parts Cost for templates based on the current resource allocation, and cost for templates based on optimized allocation.
The Cloud results include the following charts:
•

Cloud Cost Comparison
This chart shows compute costs for VMs on the cloud. You can see changes in cost that result from the migration
(compute cost from adding workloads), and changes from resizing existing workloads and moving them to less
expensive regions. To provide detail, the chart shows how many VMs the plan found that need to be resized. If it
finds undersized VMs, then costs should go up, and for oversized VMs the costs should go down.
The chart then compares costs that you would see in two different ways:
- Without Turbonomic
This shows compute cost of VMs using templates that support the current resource allocations that are
granted to each VM.
- With Turbonomic
This shows compute cost of VMs after the plan has optimized the VM resource allocations. This gives placement decisions that use the most efficient compute allocations based on templates that are available in the
cloud region. As a result, the compute costs are usually lower, and the plan shows the savings you can take
advantage of while still assuring application performance on your migrated VMs.

•

Cloud Estimated Cost
This chart gives a timeline of compute costs on the cloud, including a projection into the future. This chart also
shows Cost Without Turbonomic and Cost With Turbonomic.

•

Cloud Template Summary by Type
This chart shows the types of templates the plan recommends for the migration, including how many of each it
uses, plus the costs for each.
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The On-Prem section focuses on the physical resources this migration would free in your on-prem datacenter.. It
includes the following charts:
•

Headroom
This chart shows the change in workload capacity your on-prem environment will see after migrating the VMs to
the cloud. It shows this as Headroom - How many VMs can run in the environment and still assure performance.

•

Host and Storage Units
This is a snapshot of how many hosts and storage devices you have in the on-prem environment.

•

Optimized Improvements

•

Resource Summary by Count
This chart shows the current status of your environment side-by-side with the status you would achieve after
executing the migration. The chart shows the utilization index for the VMs in your environment. The higher this
index is for a VM, the more heavily resources on that VM are utilized.

50

Turbonomic, Inc. www.turbonomic.com

Inspecting Cluster Health
The default scope for the Home Page shows an overview of the global environment. You can set the focus of this view
by selecting different tiers in the supply chain. What if you want to focus on less than the global environment?
Assume you are responsible for a subset of workloads in your environment. This could be:
•
•
•
•

Workloads managed on a single host cluster
The workloads in a single datacenter
The workloads managed in a specific virtual datacenter
A custom group of workloads you have created in Turbonomic

It's easy to set the scope for Turbonomic so that the Home Page and all the other pages zoom in on the part of the
environment that you want to inspect. Once you set the scope, you can get a quick picture of system health for that
scope.
1. Navigate to the Search Page.
Click to navigate to the Search Page. This is where you can choose the scope you want.
2. Choose a category of entities to search.
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In the Search Page, choose a category of entities that you want to search through. Find the list of entity types on
the left. Select All to search the complete environment. Or you can focus on entities by type, by groups, or by clusters. When you select an entity type, the page updates to show all entities of that type.
3. Use Search to filter the listing.
For example, if you're showing All and you search for "Development", then you will see all clusters, groups, and
entities with "Development" in their names.

4. Expand an entry to see details.
For example, expand a group or a cluster to see utilization details and pending actions.
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5. Select an entry to set the focus of the Home Page.

When you select an entry in the list, that sets the focus of the Home Page. For example, if you select a cluster in
the Search listing, you set the Home Page focus to that cluster. Use the Home Page bread crumbs to set a different
scope, or you can return to Search and set a different scope from there.
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Configuring Targets
A target is a service that performs management in your virtual environment. Turbonomic uses targets to monitor
workload and to execute actions in your environment. When you configure a target, you specify the address of the
service, and the credentials to connect as a client to it.
For each target, Turbonomic communicates with the service via the management protocol that it exposes — The REST
API, SMI-S, XML, or some other management transport. Turbonomic uses this communication to discover the managed entities, monitor resource utilization, and execute actions.
To configure a target, you will choose the target type, specify the target's address, and then provide credentials to
access the target.
1. Navigate to the Settings Page.

Click to navigate to the Settings Page. From there, you can perform a variety of Turbonomic configuration
tasks.
2. Choose Target Configuration.

Click to navigate to the Target Configuration Page.
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This page lists all the targets that you currently have configured for Turbonomic. You can inspect these targets, you
can edit them (change address and credentials), and you can add a new target to Turbonomic.
3. Filter the list of targets.

To work with a long list of targets, you can filter by the target type. You can also type a string in the Search field to
filter the list, and you can sort the list by target status or target name.
4. Select one or more targets to work with.
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When you select a target you can:
• Rediscover — Direct Turbonomic to fully discover the entities that this target manages. This will rebuild the
topology that is associated with this target.
• Validate — Direct Turbonomic to validate its connection with the target. For example, if you create a new user
account on the target, you can edit the target connection to use that account, and then revalidate.
• Delete — When you delete a target, Turbonomic removes all the associated entities from its model of the
inventory.
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5. View the target details and edit the target's configuration.
Expand the entry to see details. Click the target name to edit it.
For example, if you entered the wrong username or password, you can change those credentials and revalidate
the target.
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6. Create a new target and add it to Turbonomic.

First, select the category of target to add. Then for the category you choose, select the specific target type. For
example, select Hypervisor/vCenter to add a VMware vCenter Server target. Then provide the address and credentials for that target.
For more details, including a list of supported targets and configuration requirements, see the Turbonomic Target
Configuration Guide.
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As an administrator, you specify accounts that grant users specific access to Turbonomic. User accounts determine the
following for a given user login:
•
•
•
•
•

User credentials
Type - dedicated user or tenant on a virtual datacenter
Role - access to specific Turbonomic features
Scope - how much of the environment this user can manage
Authentication Type - either local or Active Directory.

You can use these accounts to group users by their roles. Of course you want a set of ADMIN users who have full control over the environment and the Turbonomic platform. You can also set up users with access to specific clusters in
your environment. You can even set up accounts for tenant customers, and only show them the virtual workloads
they own in their specific virtual datacenters.
1. Navigate to the Settings Page.

Click to navigate to the Settings Page. From there, you can perform a variety of Turbonomic configuration
tasks.
2. Choose User Management.

Click to navigate to the User Management Page.
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This page lists all the user accounts that you currently have configured for Turbonomic. You can:
• Select an entry to delete the account
• Click a name to edit the account
• Create new user account
3. Filter the list of users.

To work with a long list of users, you can filter by role. For example, only show administrator, or only show
observer users. You can also type a string in the Search field to filter the list, and you can sort the list by name.
4. Work with Local user accounts.
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Turbonomic stores local accounts and their credentials on the Turbonomic platform. Local authentication is for
individual users. To create a user group, use Active Directory.
5. Work with Active Directory accounts.
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Active Directory (AD) authentication uses credentials that are managed by an Active Directory server. You can
specify AD authentication for individual users or for AD groups.
To enable AD you must specify either an AD domain, an AD server, or both. This is the AD connection that Turbonomic uses for all AD users. Click Connect to AD, and make the following settings:
• Active Directory Domain
If you specify a domain, and do not specify a server, authentication will use any AD server from that domain.
Note that to enable groups, you must specify a domain so that AD can find a given user via the User Principal
Name (UPN).
• Active Directory Server
To disable AD groups, specify a server but do not specify a domain. If you specify a domain and a server,
authentication will use that server, and will also support groups.
• Secure
Use a secure connection when communicating with AD servers. Note that the AD domain must be configured
to use LDAPS, and you must have imported a certificate into the Turbonomic server. For more information, see
the Green Circle articles for setting up Turbonomic to communicate to secure LDAP.
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6. Create or edit a user account.

To create an account, choose Local Users or Active Directory, then click the Add User button. To edit an account,
click the account's user name in the list.
Each account has a specific role:
• Observer — The most restricted role, this user can view the state of the environment, but cannot view or
execute actions, and cannot run plans.
• Advisor — With this role, the user can run plans, but cannot execute actions or deploy workloads.
• Automator — This user can execute actions and deploy workloads, but cannot perform administrative tasks.
• Administrator — This user can access all Turbonomic features, and can perform administrative tasks to
configure the Turbonomic platform.
• Shared Observer/Advisor — The shared roles are for tenant users who are focused on a subset of the virtual
environment. For example, a service provider would create a shared account for a customer who has
purchased a set virtual of resources. This user can only see virtual infrastructure in the user interface. These
users can only have the Observer and Advisor roles. In addition, a Shared user account must be scoped.
When creating an account, you can define a scope for that user. The scope limits what the user can monitor. For
example, assume you have created a group that contains only the physical machines that support this user’s VMs
or applications. Click Define Scope and choose which groups or clusters this user can see.
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The Turbonomic user interface gives you views into the status of your environment. You can add custom charts to
these views to focus what's important to you. For more information, see:
•

Creating and Editing Charts on page 65
Learn how to add new charts to different views int he user interface.

•

Creating "Expenses vs Budget" Charts on page 68
Expenses vs Budget charts can show you how you costs on the cloud compare to the budget that you want to
keep.

Creating and Editing Charts
Turbonomic displays information about your environment in various charts. To focus in on the information you need,
you can create new charts in the Overview and the Details View, and you can edit existing charts. You can also change
the display order of charts in their respective views.
When you create or edit a chart, you will choose:
•
•
•
•
•

Chart type
Commodities to chart
Display type (line, bar, tabular, etc.)
Timeframe
Other options
You can set different display options and set a specific scope to the chart.

Create a Chart
Before you create a chart, you should first set the scope that you want. When you set the scope, the view updates to
show the charts you have created for that scope. After you add a new chart, that chart appears whenever you set the
same scope.
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To create a new chart:
1. Click the Add Chart button.

In the series of charts, each chart has an Add Chart button above or below it. The button appears as an elipsis (...).
When you hover on the elipsis, it changes to show the Add Chart button.
2. Make chart settings to determine the data that the chart will show.

Choose a chart Type to set the kind of information you want the charts to display.

The type of chart that you select determines what kind of data you can display and track in the chart. For example,
if you choose a type of Commodities or Before After Utilization, then you can set which commodities to display in
the chart. If you choose Actions, you can set a filter to limit the types of actions to show. Or if you choose Supply
and Demand you can then set which consumer/provider pair to chart (VMs vs Hosts, Containers vs Storage, etc.).
The type of chart also determines other options you can set. For example, with a Commodities chart you can
choose to show Peaks, and with a Supply and Demand chart you can choose to show density.
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3. Set the chart's timeframe.

If you set timeframe to DEFAULT, then this chart will show the same timeframe that you set for all the other charts
in the view. To hard-code the chart's timeframe, choose any of the other options.
4. Set the chart's scope.
By default, the chart you create will match the scope that you set for yourTurbonomic session. However, you can
hard-code the chart scope so that it always shows the scope you choose.

For every type of chart, you have the option to hard-code the chart's scope. Select the Override Scope option to
display the Entity Picker, and then choose the entity or group that you want.

5. Choose the Chart Display type.
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6. Set the parts of the chart to display.

Each chart includes a Summary section and a Chart section. You can choose which of these to display in the chart.

Creating "Expenses vs Budget" Charts
An "Expenses vs Budget" chart shows cloud costs over time. If you have a budget for a public cloud provider, you can
use the chart to show how well your expenses stay within your budget. You can add the chart to the Overview or to
the Details View on the Home Page.
NOTE: One chart can show budget information for a single budget group. If you use a budget group, You must
set the scope of the chart to the providers that match the providers in your budget group. You can hard-code
the scope of a chart, or you can set the scope to your session and then add the chart to the Home Page.
1. Set the scope for your Turbonomic session.
If you prefer not to hard-code the chart scope, then set the scope for your session, and add the chart to the Overview List or the Details View. For information about setting scope, see Inspecting Cluster Health on page 51.
2. Click the Add Chart button.

In the series of charts, each chart has an Add Chart button above or below it. The button appears as an elipsis (...).
When you hover on the elipsis, it changes to show the Add Chart button.
3. Specify the data that the chart will show.
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For chart Type, choose "Expenses". For Commodity, choose "Expenses vs Budget".
4. Set the chart's timeframe.

If you set timeframe to DEFAULT, then this chart will show the same timeframe that you set for all the other charts
in the view. To hard-code the chart's timeframe, choose any of the other options.
5. Set the chart's scope.
By default, the chart you create will match the scope that you set for your Turbonomic session. However, you can
hard-code the chart scope so that it always shows the scope you choose.
For an "Expenses vs Budget" chart, it's often a good idea to hard-code the chart's scope. Then, no matter what
scope you have set for the Turbonomic session, this chart will show expenses for the public cloud target that you
choose.

To hard-code the scope, turn on Override Scope. This displays the Entity Picker, where you can choose the public
cloud provider that you want.
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6. Finalize the chart display.
Choose the Chart Display type.

Set the parts of the chart to display.
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Turbonomic includes a number of ways that you can guide its analysis to recommend actions that satisfy your business requirements. You can set up parameters, or business rules, that enforce placement of certain workloads on specific hardware, set limits to resource allocations, and constrain Turbonomic actions in other ways.
Note that Turbonomic works to keep your environment as efficient as possible (use as few resources as possible)
while also assuring the performance of your applications. A pure environment with no constraints or placement rules
would result in Turbonomic actions that only consider the optimal utilization of resources. In real-world applications it
is often necessary to impose constraints.
To learn more about setting up business rules in Turbonomic, see:
•

Creating Groups on page 72
Creating groups is a powerful way to divide your environment into logical sets of entities. You can use these
groups to set scope for views and charts. Groups are also very useful to set scope for actions and policies.

•

Managing Workload Placement Policies on page 78
Use workload policies to restrict certain workloads to specific hardware. For example, always place critical
applications on gold-standard hardware, or to make sure certain workloads never run on specific hardware
entities.
You can also use placement policies to remove cluster constraints. Another placement policy can identify licensed
hardware, and always make sure there is room on the hardware for applications that require those licenses.

•

Setting Up Automation Policies on page 83
Turn automation on for certain groups or clusters. In this way, for certain scopes in your environment you can
personally review action recommendations before executing them. At the same time, for other scopes you can
direct Turbonomic to automatically execute these actions.

•

Creating a Cloud Budget Group on page 76
A budget group specifies the monthly expenditure you want to devote to keeping workload on the public cloud.
You can create a budget group for one or more public cloud targets. You can use budget groups in Expense vs
Budget charts to track how your workload expenses compare to your budget.
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Creating Groups
Groups assemble collections of resources for Turbonomic to monitor and manage. When using the Navigation Panel,
or when or setting scope, you can select groups to focus on those specific resources. For example, if you have a number of VMs devoted to a single customer, you can create a group of just those VMs. When running a planning scenario
you can set the scope to work with just that group.
Turbonomic discovers groups that exist in your environment. These groups include PM clusters, and entities grouped
by different logical boundaries. For example, Turbonomic discovers Storage by Disk Array, Physical Machins by Datacenter, and VMs by Network. In addition, Turbonomic discovers pools such as virtual datacenters, or folders that
implement specific HA policies.
You can also create custom groups. Turbonomic supports two custom-grouping methods:
•

Dynamic — You define these groups by specific criteria. You can group services according to naming conventions
(all VM names that start with ny), resource characteristics (all physical machines with four CPUs), or other criteria
such as time zone or number of CPUs.
These groups are dynamic because Turbonomic updates the group as conditions change.

• Static — You create create these groups by selecting the specific group members.
1. Navigate to the Settings Page.

Click to navigate to the Settings Page. From there, you can perform a variety of Turbonomic configuration
tasks.
2. Choose Groups.

Click to navigate to the Group Management Page.
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This page lists all the custom groups that you currently have configured for Turbonomic. You can:
• Expand an entry to see group details
• Select an entry to delete the group
• Click a group name to edit it
For a dynamic group, you can edit the set of criteria that select the group members. For a static group, you can
add or subtract specific members.
• Create new groups
3. Filter the list of groups.

To work with a long list of groups, you can filter by group type. For example, only show groups of VMs, or groups
of host machines. You can also type a string in the Search field to filter the list, and you can sort the list by severity
(per the most critical entity in group) or group name.
4. Expand an entry to see group details.
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The details show you information about related entities such as how many hosts provide resources for a group of
VMs. If there are any pending actions for the group, the details list those actions as well.
5. Create a new group.
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First, select the type of entities that will be in the group. Then specify the group settings:
• Give the group a name
• Set whether the group will be static or dynamic
To create a static group, selet the member entities from the list. To filter the list, set group criteria or enter a
string in the Search field.
To create a dynamic group, set group criteria. The list updates to show the resulting group members.
• Specify group criteria
These criteria are entity attributes that determine group membership. You might create a group of all VMs that
have 4 VCPUs. You can choose properties of the member entities, and you can choose properties of entities
that are related to the members. For example, you can make a group of VMs that are hosted by PMs with the
substring "Development" in their names.
As you set criteria, the list of entities updates to show the member entities.
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•

When you're finished, save the group
Save adds this group to the My Groups collection.

Creating a Cloud Budget Group
A budget group specifies the monthly expenditure you want to devote to keeping workload on the public cloud. You
can create a budget group for one or more public cloud targets. You can use budget groups in Expense vs Budget
charts to track how your workload expenses compare to your budget.
NOTE: Before you can create a budget group, you must have at least one public cloud target set up for your
Turbonomic installation.
1. Navigate to the Settings Page.

Click to navigate to the Settings Page. From there, you can perform a variety of Turbonomic configuration
tasks.
2. Choose Budget Groups Management.

Click to navigate to the Budget Groups Management page.
3. Inspect the list of Budget Groups.
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This page lists all the budget groups that you currently have configured for Turbonomic. You can:
• Click an entry to see details and edit the budget group
• Select an entry to delete the budget group
• Create new budget groups
4. Create a new Budget Group.

First click CREATE BUDGET GROUP, then specify the settings:
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•
•

•
•

•

Give the budget group a name
Chose the cloud targets to budget in this group
You can create a budget group for one or more public cloud targets. Plan your budget groups carefully. You
cannot add the same target to more than one budget group.
Specify a Monthly budget period
Currently, Turbonomic supports monthly budgeting.
Specify a Monthly budget period and amount
Use BUDGET AMOUNT to specify the monthly expense limit you want to maintain for workloads managed by
this budget group. For xample, you might want to keep your costs within $1,000.00 a month.
When you're finished, click ADD to save the budget group

Managing Workload Placement Policies
Workload Placement Policies modify how Turbonomic calculates the placement of workloads in your environment. In
this way, you can direct Turbonomic to recommend actions that satisfy business rules for your enterprise. Business
rules you can implement include:
•
•
•
•
•

Limit which PMs can host the VMs in a group
Limit how many VMs can run on a single host
Reserve "golden" hardware for critical workloads
Ensure licensed hosts are available for licensed applications
Enable workload placement across cluster boundaries

Turbonomic discovers policies that have been defined in your environment, and you can also create placement policies through the Turbonomic user interface. Note that you can enable or disable any imported or created placement
policy, both for real-time analysis and for planning scenarios.
1. Navigate to the Settings Page.

Click to navigate to the Settings Page. From there, you can perform a variety of Turbonomic configuration
tasks.
2. Choose Placement Policies.

Click to navigate to the Policy Management Page.
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This page lists all the placement policies that you currently have configured for Turbonomic. You can:
• Select an entry to delete the policy
• Click a name to edit the policy
For a discovered policy, you can enable or disable it in Turbonomic. For a policy that was created in Turbonomic, you can edit the policy definition as wall as enable/disable it.
• Create new placement policies
3. Filter the list of policies.

To work with a long list of policies, you can filter by type. For example, only show discovered policies, or only show
policies that were created in Turbonomic. You can also type a string in the Search field to filter the list, and you
can sort the list by name.
4. Create a new placement policy.
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First, select the type of policy to create, then specify the settings:
• Give the policy a name
• Choose the policy type and make the settings
• Save the policy when you're done
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5. Create a Place policy.

These policies control where workload can be placed. For example, you can specify that a VM will only be placed
on a PM that is a member of a specific cluster. Or you could specify that any applications in a specific group can
only be placed on a datastore that is a member of a specific group.
• Specify the consumer group — The group or cluster of entities that will be placed on the identified providers
• Specify the provider group — The group or cluster of entities that will provide resources to the consumers
• Limit workload entities to placement group — Set the policy to only place consumer entities on members of
the provider group
• Limit the maximum number of workload entities per placement entity to — Limit how many instances of the
consumer entities can be placed on a single provider
6. Create a Don't Place policy.
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These policies identify groups or clusters that will never host the consumer entities. For example, you can specify
that a VM will never be placed on a PM that is a member of a specific cluster. Or you can specify that a set of noncritical applications will never be placed on specialized hardware, as a way to ensure availability for critical applications.
• Specify the consumer group — The group or cluster of entities that will be excluded from the identified
providers
• Specify the provider group — The group or cluster of entities that will not provide resources to the consumers
7. Create a Merge policy.

To remove cluster boundaries you can create Merge policies. These policies merge multiple clusters into a single
logical group for the purpose of workload placement. For example, your environment might divide hosts into clusters according to hardware vendor, or by some other criteria. Workload placement typically does not cross such
cluster boundaries. However, there might be no technical reason to apply these boundaries to workload placement. By creating a larger pool of provider resources, Turbonomic has even more opportunities to increase efficiency in your environment.
NOTE: The clusters you place in a Merge segment must be members of the same datacenter.
To create this policy, choose the type of entity to merge, and then select the groups you will merge.
8. Create a License policy.
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These policies keep VMs and applications that use a specific license running on the hosts that provide that specific
license. For example, assume you have purchased a number of licenses for a database — You pay for the right to
run that database on a certain number of host sockets. In that case, it’s most advantageous to do two things:
• Only place the associated workload on hosts that have the license assigned to them
• Consolidate workload on those hosts as much as possible, in case you can suspend a host and save on licensing
cost
In the Turbonomic market, consumers purchase resources from providers. In a license policy, the consumers get
a reduced price for resources from the hosts in the Provider Group. The result is that the workload will have strong
tendency to be placed on these hosts. This helps to meet the goal of consolidating the workload on the licensed
hosts. However, if the licensed hosts don’t have enough capacity, then the workload can be placed on other hosts.
In that case, Turbonomic will also recommend provisioning a new licensed host.
• Specify the consumer group — The group or cluster of entities that get priority to run on the providers
• Specify the provider group — The group or cluster of hosts that are to give priority to the identified consumers

Setting Up Automation Policies
Automation policies set business rules for actions in Turbonomic. With these policies you can set:
•
•

Action Mode — Whether to execute automatically or manually, or whether to just recommend the action
Action Execution — Whether to have Turbonomic execute the action, have Turbonomic direct an orchestrator to
execute the action, or execute the action with Action Scripts

You assign an Automation Policy to a scope in your environment. For example, you might want to automate all VM
moves and resizes in a development cluster. With these policies you can introduce automation of actions in a controlled way, for specific scopes of entities in your environment.

About Action Modes
Action modes specify how much automation you want for given actions. In some environments, you might not want
to automate resize down of VMs because that is a disruptive action. You would use action modes in a policy to set that
business rule.
Turbonomic supports the following action modes:
•

Disabled — Do not recommend or perform the action
When you disable an action, the user interface hides all of the action modes.

•
•

Recommended — Recommend the action so a user can execute it via the given hypervisor or by other means
Manual — Recommend the action, and provide the option to execute that action through the Turbonomic user
interface
Automated — You have directed Turbonomic to execute the action automatically

•

To get the best results from Turbonomic ’s Intelligent Workload Management, you should set as many actions as possible to Automated. If some clusters run applications that are highly critical, you can set them to Manual.
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About Orchestrators
Turbonomic supports orchestrator targets. For this release, you can set UCS Director targets to execute actions.
Action Orchestration targets assign work flows that execute multiple actions to make changes in your environment.
Turbonomic discovers workflows that you have defned on the orchestrator. You can then set up an automation policy
that maps workflows to actions. If the action mode is Manual or Automatic, then when Turbonomic recommends the
action, it will direct the orchestrator to use the mapped workflow to execute it.
This section shows how to link orchestration workflows to automation policies. It assumes you have already configured an Orchestration target. It also assumes that you have configured workflows on that target in such a way that
Turbonomic can discover the workflows and map them to actions. For information about Orchestration target requirements, see the Target Configuration Guide.

About Action Scripts
Action Scripts provide a script interface that can add custom processing to Turbonomic actions at the following entry
points:
•
•
•

Pre
Post
Clear

You can set up action scripts to run on specific groups of entities. For example, you can enable the PRE-MOVE action
script for one group of VMs, and enable the CLEAR-MOVE action script for a different group.
For more information about Action Scripts, see Creating Action Scripts on page 99.

About Automation Policy Scope
Policy scope determines which entities will be affected by the settings you make. To set scope, you assign one or more
groups to the Automation Policy. (For information about creating groups, see Creating Groups on page 72.)
It's possible to set up policies with conflicts on individual entities. Assume two groups, Group_A and Group_B. Now
imagine that one host is a member of both groups. For example, the host cluster is one group, and you might have
included the host in a custom group. What happens if you create two different Automation Policies, one for Group_A
and another for Group_B? In that case, the host can have different policy settings.
For example, the Group_A policy could set the Suspend action to Manual, while the default for Group_B is Recommend. Note that Turbonomic always uses the most conservative setting. For this case, the Recommend setting is most
conservative, so it wins.

Creating an Automation Policy
An automation policy is a set of action rules that you apply to a scope of entities in your environment. The policy
includes:
•
•
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•

Action Automation — Set the action mode to Automated, Manual, Recommend, or Disabled
For actions that you want to execute via an orchestrator workflow, set the action to Manual or Automated.

•

Action Execution - Choose whether to have Turbonomic execute the action, or to have an orchestrator execute
the action
Operational Constraints — Depending on the entity type, you can set other operational constraints

•

To create an automation policy:
1. Navigate to the Settings Page.

Click to navigate to the Settings Page. From there, you can perform a variety of Turbonomic configuration
tasks.
2. Choose Placement Policies.

Click to navigate to the Policy Management Page.

This page lists all the policies that you currently have configured for Turbonomic. You can:
• Select an entry to delete the policy
• Click a name to edit the policy
You can enable or disable discovered placement policies. For a Turbonomic segment (a placement policy that
was created in Turbonomic), you can edit the policy definition as well as enable/disable it.
• Create new placement policies
3. Filter the list of policies.
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To work with a long list of policies, you can filter by type. For example, only show discovered policies, or only show
Automation Policies. You can also type a string in the Search field to filter the list, and you can sort the list by name.
4. Create a new automation policy.

The first step is to select the policy type. This sets the type of entity that your policy will affect. Note that Turbonomic supports different actions for different types of entities. For example, you cannot add VMem to a storage
device. Setting policy type is the first step you take to focus on which actions you want to map to your workflows.
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5. Name the policy.

After you choose the policy type, you can make all your policy settings. Start by giving the policy a useful name.
6. Set the policy scope.

The scope determines which entities this police will affect. Click SCOPE to expand the section, and then add one
or more groups. When you click ADD GROUPS, Turbonomic displays a list of all the groups of entities that match
the policy type. You can also create new groups if necessary.
NOTE: A single entity can be a member of multiple groups. This can result in a conflict of settings, where the
same entity can have different Action Policy setings. For more information, see About Automation Policy Scope
on page 84.
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7. Set the automation mode for the actions this policy affects.

Click ACTION AUTOMATION to expand the section, and then set up one or more actions. When you click ADD
ACTIONS, Turbonomic displays a list of all the actions that are viable for the policy type. Choose an action and then
set the action mode. You can set the mode for one or more actions.
The action modes you can set are:
• Disabled — Do not recommend or perform the action
When you disable an action, the user interface hides all of the action modes.
• Recommended — Recommend the action so a user can execute it via the given hypervisor or by other means
• Manual — Recommend the action, and provide the option to execute that action through the Turbonomic user
interface
• Automated — You have directed Turbonomic to execute the action automatically
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8. For each action you want to execute, set which manager will run the action execution.
First click ACTION EXECUTION to expand the section, and then set up one or more actions. When you click RUN
IN, Turbonomic displays a list of the supported action managers. For this release, the supported managers are:
• Turbonomic — Use the standard Turbonomic execution for this action. For this choice, you can optionally
specify Action Scripts to run for this action.
• UCS Director — Configure Turbonomic to call UCS Director to execute a workflow for this action. For this choice
you must also link a UCS Director workflow to this action. Also, you can optionally specify Action Scripts to run
for this action
• Action Script — Direct Turbonomic to bypass action execution and invoke an action script instead. For this
choice, you can you must also specify Action Scripts to run for this action.

NOTE: To set up action execution, that action's mode must be set to Manual or Automated. Also, you must be
sure to match the actions that you have set in the ACTIONS AUTOMATION section. For example, if you have set
the Suspend action to Automated, then you can choose that action here to set up ACTION EXECUTION.
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9. To execute an action via UCS Director, link a workflow.

In the ACTION EXECUTION section, click LINK WORKFLOW. Turbonomic displays a list of all the UCS Director workflows that it has discovered in your environment. Choose the workflow that you want to run for this action.
Remember, Turbonomic will run that workflow for this action on any of the entities affected by this policy.
NOTE: For any workflow to work with Turbonomic, the workflow's configuration must include specific parameters. This list includes all workflows, whether they have been configured to work with Turbonomic or not. Also,
when you choose a workflow, you must be sure it is a reasonable workflow for the policy type. For example, do
not link a storage workflow to a host action.
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10. Optionally, enable Action Scripts for this action.

Action Scripts provide a script interface that can add custom processing to Turbonomic actions at the following
entry points:
• Pre — Before executing an action
Example: Send an email to notify that the action has been recommended.
• Post — After executing an action
Example: Send an email to notify that the action was executed.
• Clear — When the conditions that elicit an action recommendation have changed so that the action is no
longer viable
Example: Remove a Provision VM Request from a ticketing system (because the VM is no longer needed).
In the ACTION EXECUTION section, click ACTION SCRIPT to show options for these entry points. If you enable an
entry point, then Turbonomic will execute the script for this action at the indicated entry point.
For more information about Action Scripts, see Creating Action Scripts on page 99.
11. Optionally, enable Operational Constraints.
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For an action you can enable the following constraints:
• Ignore High Availability — Turbonomic discovers and manages HA policies for hosts. Enable this constraint to
ignore these HA policies in Turbonomic analysis.
• Ignore Hyperthreading — Turbonomic calculates extra CPU capacity when it detects hyperthreaded sockets.
Enable this constraint to calculate absolute CPU capacity.
In the OPERATIONAL CONSTRAINTS section, click ADD CONSTRAINT to add options for these constraints. Then
you can enable the constraints you have added.
12. When you have made all your settings, be sure to save the Action Policy.

Action Modes
Turbonomic doesn’t automate the same actions equally for all technologies. This is because the underlying technologies do not provide the same degree of automation. For example, assume you set the Suspend action to be automated for all VMs. In that case, Turbonomic can automate suspension for VMs managed by vCenter and XenServer,
but it cannot automatically suspend VMs managed by Hyper-V. This is because Hyper-V does not provide programmatic access to the Suspend VM operation. In this case, Turbonomic will recommend that you perform the suspension
using the Hyper-V console.
The following table lists actions Turbonomic supports on each entity, showing whether the underlying technology supports automation, or recommended-only actions.
indicates full automation support
indicates recommended-only actions

Application Servers
Turbonomic performs the following actions for application servers. Remember that if the Scaling Policy is set to Provision, it will not recommend resize actions, and if the Scaling Policy is set to Resize it will not recommend start, provision, or suspend actions.

Action

WebSphere

WebLogic

JBoss

Tomcat

Start

Provision — VMware,
only
Provision — Other
hypervisors
Suspend
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Action

WebSphere

WebLogic

JBoss

Tomcat

Resize down (heap)

Resize down (threads)

Resize up (heap)

Resize up (threads)

Database Servers
Turbonomic performs the following actions for database servers. Remember that if the Scaling Policy is set to Provision, it will not recommend resize actions, and if the Scaling Policy is set to Resize it will not recommend start, provision, or suspend actions. Also note, while Turbonomic does not automate actions directly on the database, it does
automate actions on the underlying VM.

Action

Oracle

SQLServer

MySQL

Resize down (transaction log)

Resize down (MEM and
connections capacity)
Resize up (transaction log)

Resize up (MEM and
connections capacity)
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Microsoft Applications
Turbonomic performs the following actions for Microsoft applications. Remember that if the Scaling Policy is set to
Provision, it will not recommend resize actions, and if the Scaling Policy is set to Resize it will not recommend start,
provision, or suspend actions.

Action

Exchange

Start

Provision

Suspend

Resize down (heap)

Resize down

Resize up (heap)

Resize up

VM Actions
For resize on VMs, actions can change resources in the following ways:
•

Resize resource capacity
Change the capacity of a resource that is allocated for the VM. For example, a resize action might recommend
increasing the VMem available to a VM.

•

Resize resource reservation
Change the amount of a resource that is reserved for a VM. For example, a VM could have an excess amount of
memory reserved. That can cause memory congestion on the host — A resize action might recommend reducing
the amount reserved, freeing up that resource and reducing congestion

•

Resize resource limit
Change the limit that is set on the VM for a resource. For example, a VM could have a memory limit set on it. If the
VM is experiencing memory shortage, an action that decreases or removes the limit could improve performance
on that VM.
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Action

vCenter

XenServer

Hyper-V

RHEV

Start

Move

Suspend

Terminate (Remove)

Provision

Storage Move

Reconfigure (Change network and storage
configurations)
Resize down (Change VCPU and memory capacities)

Resize up (Change VCPU and memory capacities)

Enforce Non Disruptive Mode
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Host (PM) Actions

Action

vCenter

XenServer

Hyper-V

UCS (blades
only)

RHEV

Start

Suspend

Terminate

Provision

Storage (Datastore) Actions
Storage actions for environments that do not include Disk Array Storage Controllers as targets:

Action

vCenter

XenServer

Hyper-V

RHEV

Provision

Turbonomic supports the following actions for datastores on disk arrays:

Target

Move

Provision

Resize (up)

Dell Compellent

HP 3Par

NetApp ONTAP

VNX

VMAX
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Target

Move

Provision

Resize (up)

Nutanix

Pure Storage

XTremIO

Disk Array Actions
For environments that have Disk Array Storage Controllers as targets:

Target

Move

Provision

(C-Mode, only)

(C-Mode, only)

Resize (up)

Dell Compellent

HP 3Par

NetApp ONTAP

VMAX

VNX

Nutanix
Pure Storage
XTremIO
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Storage Controller Actions
Actions for individual Disk Array Storage Controllers:

Target

Provision

Dell Compellent

HP 3Par

NetApp ONTAP

VMAX

VNX

Nutanix

Pure Storage

XTremIO

Switch Actions
For environments that have Fabric Managers as targets:

Action

Cisco UCS

Start

Move

Suspend

Resize

98

Turbonomic, Inc. www.turbonomic.com

Setting Up Automation Policies

Virtual Datacenter Actions
For direct actions on VCloud Director and CloudStack virtual datacenters, Turbonomic only supports resize actions.
However, Turbonomic does automate actions for the underlying entities (VMs and hosts) that are managed by the virtual datacenter.

Action

VCD

CloudStack

VMM

OpenStack

Move

Suspend

Terminate

Provision

Resize (Change VCPU
and memory
capacities)

Creating Action Scripts
Action Scripts provide a script interface that can add custom processing to Turbonomic. When you enable an action
script to run, you do not provide the script name. Instead, you create one script for each type of action, entity type,
and entry point. The script name captures this to specify which action the script responds to, as follows:
<EntryPoint>_<Action>_EntityType>.sh
Some example script names are:
•

PRE_MOVE_VirtualMachine.sh
<Pre>_<Move>_<VirtualMachine>
Execute the script when the move action appears as a recommendation.

•

RESIZE_VirtualMachine.sh
<Replace>_<Resize>_<VirtualMachine>
Execute the script instead of executing the Turbonomic Resize action. Note that you can include a REST API call to
accept the action or to reject it as part of the script.
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•

POST_RECONFIGURE_VirtualMachine.sh
<Post>_<Reconfigure>_<VirtualMachine>
Execute the script after a Reconfigure action. Note that a POST script executes after an action has succeeded or
failed.

•

CLEAR_MOVE_VirtualMachine.sh
<Clear>_<Move>_<VirtualMachine>
Execute the script after a Move action has cleared.

The supported entry points and actions are:
Entry Point

Action

• Pre
• Replace (do not specify an entry point in the filename)
• Post
• Clear

• Move
• Change
• Reconfigure
• Resize

To pass information into the script, Turbonomic sets values to environment variables. You can reference these environment variables in your scripts. For example, assume you want to send an email that includes the name of the VM that
is an action target. You can get that name via the VMT_TARGET_NAME environment variable.
Turbonomic sets the following environment variables for an action:
•

VMT_TARGET_INTERNAL
The internal name of the entity this action will affect.

•

VMT_TARGET_NAME
The entity's display name.

•

VMT_CURRENT_INTERNAL
The internal name for the current configuration or placement.

•

VMT_CURRENT_NAME
The display name for the current configuration or placement.

•

VMT_NEW_INTERNAL
The internal name for the new configuration or placement.

•

VMT_NEW_NAME
The display name for the new configuration or placement.

•

VMT_ACTION_INTERNAL
The UUID for the proposed action. You can use this to access the action via the REST API.

•

VMT_ACTION_NAME
The name of the action.

•

VMT_STATE_NAME
Gives the state of the action's execution. Can be one of Succeeded or Failed. This variable is only available
for POST_ and CLEAR_ action scripts.

•

VMT_STATE_DESCRIPTION
If execution has started, this gives the string, Start execution. This variable is only available for POST_ and
CLEAR_ action scripts.
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