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NetApp SANscreen Products
The following products comprise the NetApp SANscreen suite of solutions.  

Product Name Description

Service Insight Offers visibility into your SAN environment, 
including host-to-storage access paths, storage 
availability and change management.

Service Assurance Enables real-time monitoring of storage services and 
risk-free migrations.  

Capacity Manager Capacity Manager manages the end-to-end resource 
order and allocation process to allow companies to 
accelerate application provisioning, manage resource 
reservations and forecast based on past trends and 
future demand, enabling educated capacity 
management decisions. 

VM Insight Enables virtual machine to array path visibility for 
organizations deploying VMware ESX technology 
combined with VMware Virtual Center.

Application Insight Uses SAN traffic data to reclaim underutilized 
resources, manage tiers, identify multipath risks and 
troubleshoot ongoing performance bottlenecks. 
Discovers, collects and maintains performance 
information measured by critical array metrics 
throughout the SAN. 
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Documentation Set
The following table lists the full documentation set for NetApp’s suite of products.  These manuals are available from 
the client Help menu. 

User Guide Description of Content

SANscreen Installation and 
Administration User Guide

Overview of the suite’s architecture with 
instructions to get the system up and running, 
discover the SAN and perform administrative 
tasks. 

SANscreen Service Insight 
User Guide

Information about the tools and features available 
to help you gain visibility into your SAN 
environment.

SANscreen Service 
Assurance User Guide

Overview of how to use Service Assurance to 
analyze and validate your storage network 
environment and to automate operational 
monitoring, as well as procedures to make safe 
changes without disrupting availability.  

SANscreen VM Insight Overview of Virtualization in SANscreen.

SANscreen Application 
Insight User Guide

Overview of how to use Application Insight to 
reclaim underutilized resources, manage tiers, 
identify multipath risks and troubleshoot on-going 
performance bottlenecks. 

Provides information about how array performance 
in Application Insight discovers, collects and 
maintains performance information measured by 
critical array metrics throughout the SAN.

SANscreen Capacity 
Manager User Guide

Overview of how to use Capacity Manager to 
enable educated capacity management decisions by 
managing the end-to-end resource order and 
allocation process. 

SANscreen Service Connect 
API User Guide

Overview of how to use the API interface to enable 
integration with other applications, such as 
reporting and monitoring systems. 
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Architecture

This chapter describes the architecture, main components and data flow of Application Insight, which contains 
three major components: 

� Acquisition Unit - Collects application data 

� Server - Processes storage compression and analysis 

� Client - Presents the information to the user

Acquisition Unit

The Acquisition unit communicates with SAN devices such as arrays and switch devices and continuously 
discovers and report changes. With Application Insight, switch data sources report on SAN traffic. Then the 
Acquisition Unit transmits the data to the server for storage and processing.

Server

The server receives the application data samples, compresses all data collected by the acquisition unit and 
stores it in an effectively lossless compression in the database. Raw samples are kept for seven days before 
being summarized into daily histograms. The daily histograms are saved for a year before being deleted.

Client

The client is the application launched by users to get access to information and enable the use cases 
managed by SANscreen.

Note

The Array Performance that is described and explained in the second half of this user guide 
is an option of the Application Insight product. The Array Performance functionality will only 
be available if the option was purchased and the licensed was installed.
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Setting Up Application Insight

Overview

This chapter lists the steps required to set up Application Insight:

� Setting Up Datasources

� Verifying Data Sources Operations

� Configuring Phone Home



Overview

4 Setting Up Application Insight
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Setting Up Datasources

Datasources are required for SANscreen to collect application data.

The description below assumes that SANscreen Service Insight is fully deployed. Otherwise, please follow the 
procedures in the SANscreen Installation and Administration User Guide to deploy Service Insight before 
continuing this chapter. 

To configure Application Insight, edit all switch datasources and enable Application Insight for each of them as 
described below.

Enabling Application Data Collection for All Switch Data Sources

Use the following steps to setup and configure new Data Sources.

1.    Under Admin in the Launch menu, select Data Sources.

2.    Right-click anywhere in the Data Source table and select Edit Data Source.



Setting Up Datasources : Enabling Application Data Collection for All Switch Data Sources

6 NetApp

3.    Click Next to proceed to the next step.

4.    In the next screen, a variety of fields will be shown depending on the data source being configured. 
Enter the appropriate specifications for all of your data sources.

5.    Check the Enable Application Insight checkbox.

6.    Set the Application poll interval to 10 (seconds). This is the recommended setting. 

Note

All fields highlighted in yellow are required fields. Red fields indicate invalid values. 

7.    After all fields are filled in with valid data, the Finish button will be enabled. Click the Finish button.

Refer to “Appendix A: Available Data Source” in the SANscreen® Installation & Administration User 
Guide for device-specific details about each parameter.

Application
Poll Interval
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8.    Check the Enable Application Insight checkbox.

Verifying Data Sources Operations

This section shows you how to validate that application data has been collected successfully. Proceed as 
follows to verify the Data Sources have collected application data:

1.    Wait a few minutes for data sources to complete a few collection cycles and open the Data Sources 
view.

2.    Verify the Recent status column shows success for the status of all switch data sources. See the 
figure below.

3.    In case of errors, examine the main Data Source table and the acquisition event log detail panes for 
details.

4.    If your data sources have not acquired correctly, see Troubleshooting Data Source Activity in the 
SANscreen Installation and Administration User Guide.

Status of Data
Acquisition
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Note

As necessary, press <F5> to refresh the display. 
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Configuring Phone Home

Phone home is an optional configuration that enables data and logs to be sent to NetApp  headquarters on a 
daily basis to be used for proactive support, helping to identify and resolve issues with Application insight 
before they affect operations. To configure your Phone Home setup, use the following instructions.

1.    Launch an Internet browser, and open the SANscreen Administration web portal by going to (http://
localhost/ or http://<sanscreen server IP address>/). 

2.    Select Troubleshoot, the second bullet in the lower left.

3.    You may be asked to login to SANscreen. Once logged in, select Phone Home from the 
Troubleshooting menu. 

4.    The Phone Home Configuration screen appears. Select the database and preferred durations for 
data collection. Check the boxes to activate the desired Application Insight package(s). 

5.    Select the Logs: Base Logs or Extended Logs. Select the desired Send Method (ftp, https, e-mail) 
and set the size limit of the data sample to be sent. The recommended data sample size is 100 MB 
and the recommended split file size is 1 MB. The preferred method of sending the data is, in order, ftp, 
https, e-mail. 

6.    Choose a Sending duration and Site name in the Other section.

7.    Click Update or Update and Send Now.



Configuring Phone Home : Enabling Application Data Collection for All Switch Data Sources

10 NetApp

If you select e-mail, you can increase the size of the data samples to be sent to the maximum e-mail 
size allowed by your mail server.

8.    Finally, click the Update and send now button and verify a successful send process has occurred.
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Application Insight Views

Overview

The Application Insight Views are listed under Application Insight on the Launch menu. The main 
Application Insight views include:

Application 
Insight View

Navigation Icon Description

Monitor Displays views for settting 
and reviewing thresholds, 
alerts and charts

Load Analyzer Displays views for 
capacity planning

Hosts Displays views for 
multipath, balancing and 
congestion analysis

Host 
Performance

Identifies all hosts that 
are consuming array 
resources

Storage 
Performance

Lets you analyze 
performance and 
availability of applications

Application 
Performance

Drills down deep into the 
volume and disk 
utilization
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Monitor

Overview

The Monitor View lets you manage thresholds. If the thresholds are violated, alerts are automatically 
triggered. The Monitor view also allows for viewing trends via a chart. The following section describe each 
view, including the table columns and contents.

� Monitor Main Table

� Alerts Pane

� Performance Chart Detail Pane

� Changes Detail Pane
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Monitor Main Table

The Monitor pane lists the different thresholds set per each metrics including minimum and maximum values 
and the sampling period. A row is displayed in red if the thresholds indicated have been exceeded. The 
number displayed is the number of alerts issued for the particular threshold as well as the date and time of the 
last alert received.

For example, in the following illustration, the maximum threshold is set for 75%.This means that if the transmit 
utilization—the amount of available bandwidth used for Tx—exceeds 75% for a period of at least 15 minutes, 
an Alert will be issued. When you click a row in the Monitor window, the Alerts pane displays the list of alerts 
corresponding to the threshold selected in the Monitor Main Table. 

Different Threshold
Categories

# of Alerts
Received

Time/Date of
Last Alert

Range which error must
fall outside of in order 
for an Alert to be issued

Length of time which
error must occur to
signal an Alert
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Monitor Main Table Column Descriptions

Threshold
Status Settings

Alerts Last Time Minimum Maximum Period (min)

The Metric being 
measured against 
the policy 
specified (see 
Settings column 
to the right)

The number of 
Alerts received 
for each 
Threshold

The time and 
date of the last 
alert for each 
Threshold

The minimum 
amount of 
Threshold 
(Utilization, 
Received, 
Transmit, etc.) that 
can occur without 
an Alert being 
issued. If any 
amount less than 
what has been set 
is reached for the 
time Period (in 
min.) specified, an 
Alert is issued.

The maximum 
amount of 
Threshold 
(Utilization, 
Received, 
Transmit, etc.) that 
can occur without 
an Alert being 
issued. If any 
amount over what 
has been set is 
reached for the 
time Period (in 
min.) specified, an 
Alert is issued.

The amount of 
time which the 
error must occur 
for an Alert to be 
issued.
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Alerts Pane

When you click on a Threshold in the Monitor Pane, any Alerts that have violated that Threshold are displayed 
in the Alerts Pane. An alert is triggered when the performance metrics for any port exceeds the threshold 
specified, for the time period specified. 

Click the  button at the bottom of the Monitor view to open the Alerts pane, which is shown below sorted 
by switch and then expanded by port:

Alerts - Sorted by Switch Then Port
<<<<

Alerts Table Column Descriptions

Field Description

Switch Displays the Switch on which the Alert occurred.

Port Displays the Port on which the Alert occurred.

Connected To Name of the host, storage, or switch device that the switch port is connected to.

Start Time Date and time when the port activity first crossed the threshold. If your list is grouped, 
this field represents the range of dates/times for all child rows.

End Time Date and time when the port activity went back below the threshold. If your list is 
grouped, this field represents the range of dates/times for all child rows.

Value Average actual (out-of-range) value for the period reported. If your list is grouped, 
this field represents the range of values for all child rows.

Minimum Minimum threshold value at the time of the alert.

Maximum Maximum threshold value at the time of the alert.

Switch Ports
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Setting Performance Thresholds

SANscreen Application Insight monitors the activity on each switch port. The user can set a variety of 
performance thresholds that constitute policies. If these policies are violated, an Alert is issued. To create 
Performance thresholds (policies), use the following steps. 

1.    To set the Performance thresholds from within the Monitor Pane view, right-click on any Threshold and 
select Configure from the menu that appears:

2.    Set the Threshold fields as desired. For a description of Threshold fields, see Performance Data 
Threshold Descriptions.

� Min: The minimum amount of Utilization, Received, Transmit, etc. that can be reached without an 
Alert being issued. If any amount less than what has been set is reached for the time Period (in 
min.) specified, an Alert is issued.

� Max: The maximum amount of Utilization, Received, Transmit, etc. that can be detected without 
an Alert being issued. If any amount over what has been set is reached for the time Period (in min.) 
specified, an Alert is issued.

� Period (minutes): The amount of time which the error must occur for an Alert to be issued.
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Performance Data Threshold Descriptions

Threshold Description Formula

CRC Rate CRC frame errors as percentage of 
the total data traffic

Errors Rate Total number of errors (Loss of Sync, 
Loss of Signal, and Framing)

Loss of Signal Loss of Signal errors

Loss of Sync Loss of Sync errors. The port has to 
re-sync after each such error, which 
impacts performance

Received 
Utilization

Percentage of available bandwidth 
used for Rx

Transmit 
Utilization

Percentage of available bandwidth 
used for Tx

Utilization Percentage of available bandwidth 
used for Tx and Rx

100crcErrorscrcErrorRate
RxFrames

Δ
=

Δ

Test 

Discard 

Incoming frames 

Transmit Queue  
          Tx++ 

100(%) errorerrorRate
error RxFrames TxFrames

Δ
=
Δ + Δ + Δ

 100/ sec(%) lossOfSignallossOfSignal
sec

Δ
=

Δ

 100/ sec(%) lossOfSynclossOfSync
sec

Δ
=

Δ

 100(%) RxBitsRxUtilization
Seconds ActualSpeedBits

Δ
=
Δ

100(%) TxBitsTxUtilization
Seconds ActualSpeedBits

Δ
=
Δ

max( , ) 100(%) RxBits TxBitsUtilization
Seconds ActualSpeedBits

Δ Δ
=
Δ
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Confirm Alerts

When you're through reviewing an alert, you can confirm and delete that alert from the display. It is easier to 
select several alerts at once, and then to confirm them as a group. Right-click to open the menu that allows 
the Confirm operation.

Note

If you do not confirm an Alert, it will appear every time you view the Alert pane.
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Performance Chart Detail Pane

The Performance Chart displays a chart of various performance metrics over a time period that can be 
customized. The Performance Chart is useful for seeing correlations between performance and errors as well 
as for displaying anomalies and sudden changes in port activity over time.

The Performance Chart is available by clicking the Performance Chart icon  in the Monitor view (and the 
Load Analyzer view--see page 26), or can be selected as a pop-up menu option in the detail panes. 

In the figure below the performance of a fabric is displayed. You can change the time period using the drop-
down box in the upper right corner of the Performance Chart pane.



Performance Views : Monitor View : Performance Chart Pane : Metrics Legend

20 NetApp

Metrics Legend 

This Chart Metrics legend contains the different data metrics and their color indications, allowing selection of 
each or all metrics for viewing.

Performance Chart Metrics Legend

For a detailed description of the Performance Chart Metrics, see the table Performance Data Threshold 
Descriptions. 

Data/Time Stamp

The data in the Performance Chart pane is based on the time range selected from the drop-down box in the 
upper right corner. The data shown within the pane is marked by time stamps indicating when the data was 
sampled by Application Insight. 

Performance Chart View: Data and Time Stamp
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Time Ranges

This section describes the Time Ranges available for analysis in the Performance Chart pane. A variety of 
time ranges are available from the drop down menu in the right corner of the Performance Chart pane.

The following time ranges are available in the performance chart: 

� Live Sample

� Last Hour

� Last Day

� Last Week

� All 

� Custom

The Custom time range allows the selection of any time range up to the current time. The live time range first 
retrieves data for the last hour, then continuously asks the server for changes from the last update time to the 
current time, so long as the chart is visible and the time range is Live Sample.
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Zooming

The Y-Axis of the chart automatically scales to 5x greater than the greatest value in the chart. The chart also 
supports zooming using the zoom tool. With the zoom tool enabled, clicking and dragging within the chart 
selects a box that defines the new boundaries of the chart. 

Holding down shift and dragging a region will zoom out. The zoom to fit toolbar button resets the view to the 
default zoom level. The selected metrics and the time range are persisted in the registry, and will be restored 
the next time the performance chart is shown.

Zoom Tool



Performance Views : Monitor : Changes Detail Pane

NetApp

Changes Detail Pane

The Changes detail pane displays the changes at the time of the alert and can be use for correlation and 

investigation. Press the   button to toggle the Changes detail pane On or Off. 

The Changes detail pane shows changes relating to the currently selected Alert. The changes include 
physical and logical modifications to SAN devices:

� Equipment additions and removals

� Zoning and volume masking changes

� Cabling reconfigurations

� Outages

� Policy changes

Number of Changes in Selected Alert
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The number following the title of the table (in parantheses) identifies the total number of changes in the list. All 
changes include a time stamp, to identify when the change occurred. Changes that occurred from a single 
action within the SAN are stamped with the same time. 

SANscreen Application Insight displays the following information for each change--or for each set of changes 
that occurred at a specific date/time: 

Changes Pane Table Column Descriptions

Field Description

Time Date/time at which a Data Source reported this event(s). The most current change is listed at the top, 
and the changes are in descending order by time stamp. 

Icon Icon indicating the type of event documented on the line. As necessary, refer to the SANscreen 
Service Insight User Guide for a list of icons and their meanings. 

Event List of changes reported by the Data Source at the Time indicated. Click the plus sign (+) to display 
more detailed change information for each event that occurred at the reported date/time (illustrated for 
Host C in the example above). 
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Hosts

Overview

The Hosts view lists all hosts for which performance data is available enabling multipath validation and host 
balancing. The main panes include:

� Host Table

� Topology Pane

� Load Analyzer Detail Pane
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Host Table

Overview

The Hosts pane uses a table to display SAN Host data. Every Host in the SAN is listed by name, IP Address, 
and additional column descriptions.

The figure below shows a sample list in Hosts.

Host Pane Column Descriptions

Host Name Name of Host on the Network

Icon indicating that the host is registered to the current user.  Each user can 
register with any number of hosts and then filter on this field to view only the 
hosts of interest.

IP Address Internet Protocol of the Host on the Network

Multipath Risk The Host has been labeled by the user as requiring dual redundancy and may 
have problems that could violate that policy.

Balance Index
Calculated with Standard Deviation, a measurement of how balanced the load 
is across switch ports. The further away from 6 this figure is, the more likely 
the Host load is balanced across switches.

Redundancy 
Policy

If a  icon appears, then the Host has been identified as requiring 
redundancy by the user policy.

Storage Models The model name of the storage device the Host is communicating with.

Port Count The number of ports the Host sends and receives data through.

App The application or service resides on the Host.

App Priority How important the application or service is that resides on the Host.
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Business Unit Business unit which owns the application or service that resides on the Host

OS The operating system running on the Host.
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Topology Pane

The Topology pane appears below the Hosts pane and displays the topology of the Host selected. This pane 
uses icons and graphical elements to visualize the SAN data and analysis. Every SAN device is represented 
by an icon that represents its device type, while physical connections appear as lines connecting the icons. 

The figure below shows the topology of a path that connects the host shown on the left, with the storage 
device on the right:

Sample Topology Pane View

With the topology view displayed, several detail buttons are available in the toolbar beneath the pane.

� Click the Topology icon  to toggle display of the selected Host’s topology.

� The drop-down menu in the upper right corner allows for two options: Path and Path With 
Connectivity.
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Load Analyzer

Overview

SAN network traffic is unpredictable. Depending on an application’s needs and demands, the amount of data 
flowing from Hosts through switches, ISLs, and storage arrays can fluctuate greatly. While some applications 
send and receive less data with time, others may send and receive vastly increasing amounts.

The Load Analyzer view displays an analysis of data flow across all ports in the SAN at any given point in 
time, or during a range of times. The Load Analyzer view is useful for:

� evaluating traffic distribution

� port utilization

� identifying resources that can be leveraged to improve utilization

� diagnosing traffic bottlenecks

� congestion problems

� determining when to plan to add new capacity

� determining when to better utilize current capacity

For use cases that utilize the Load Analyzer View, see Balancing the Data Flow.

The following sections provide a reference of Load Analyzer tools.

� Load Analyzer Main Table

� Performance Chart Detail Pane
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Load Analyzer View

Load Analyzer Main Table

The Load Analyzer pane displays traffic distribution data across the different devices on the SAN, i.e. 
switches, Hosts, storage devices, etc. Every SAN device is listed and can be sorted by data load in percent 
(%) or in MB, fabric, VSAN, switch, switch port, device type and more. See the table below.

Load Analyzer Pane Column Descriptions

Blank

Applicable with any presentation order ( ) other than No Grouping. Column 
that organizes the data according to the selected grouping format (by device 
name, connected device name, etc.).  
The number in parentheses indicates the number of ports reported in each 
(grouped) row. 

Value The amount of traffic by the device indicated as being sorted by in the drop-down 
menu in the upper right corner.

Distribution Percentage of the total load carried by the path

Fabric Address of Fabric within the SAN

Load Analyzer Main Table

Performance Chart detail pane
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VSAN Name of Virtual Storage Area Network

Switch Name of the switch in the SAN

Switch Port Name of the switch port on the switch

Device Type Type of device in the SAN (i.e. switch, host, storage, etc.)

Device Name Name of the device in the SAN

Device Port Name of the device port on the SAN

Errors Number of errors. For a definition of errors see Performance Data Threshold 
Descriptions.

CRC Errors Number of CRC errors

Sync Loss Count Number of Synch Loss errors

Signal Lossʻ Number of Signal Loss errors

Application The application or service resides on the Host.

Business Unit Business unit which owns the application or service that resides on the Host
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Groupings

The Load Analyzer view can group your SAN devices in various ways. 

The following sections list an example of each type of grouping:

� None (No Grouping)

� Fabric Then Switch

� Device Type Then Device

� Business Unit Application Then Application Then Device

� Application Then Device

� Switch Then Device
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None (No Grouping)

The Load Analyzer can be tailored using the grouping drop-down list at the top right corner of the screen.

Selecting None as the Grouping option lists the SAN switch ports by no particular grouping method. Clicking 
on any column head will re-sort the devices shown by the column heading (switch, switch port, device type, 
etc.). Whenever you return to this group type the last sorting method chosen (switch, switch port, device type, 
etc.) is displayed. 

In the figure below, the switch ports are sorted by total data volume in MB.

Also shown in this view is the Fabric, Device Name, Device Port, Device Type, etc. connected to the switch 
ports.

Load Analyzer - No Grouping

Grouping

Amount of Data (in MB)

Device Type

Flowing Through Switch and Device

Device Port

Switch and Switch Port
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Fabric Then Switch

The Load Analyzer can be tailored using the grouping drop-down list at the top right corner of the screen. 

Selecting Fabric then Switch as the Grouping option lists the SAN devices by fabric then switch. Expanding 
a fabric category displays the individual switches on that fabric. 

Expanding an individual switch shows the switch ports and the devices that this switch-port is connected to; 
the connected device can be Storage, Tape, Host or ISP. For example, in the figure below, the first fabric has 
been expanded and the first switch has been expanded, showing a list of the switch ports and the connected 
devices.

The distribution of data (from highest to lowest) across all fabrics is shown in this view. You can also see the 
distribution of data across each switch on each fabric. 

In the example below, the data distribution across each port on one switch on one of the SAN fabrics is 
shown. Also shown in this view is the device name and the device port connected to the switch.

Load Analyzer - Fabric then Switch

Fabric

Switch

Data Distribution
Across Switch Ports

Devices Sending/Receiving Data
To/From the Switch Ports

Switch Ports Sending
and Receiving Data



Load Analyzer : Load Analyzer Main Table

35 NetApp

Device Type Then Device

The Load Analyzer can be tailored using the grouping drop-down list at the top right corner of the screen. 

Selecting Device Type then Device as the Grouping option lists the SAN devices by device type. Expanding 
a device type category displays the individual devices of that category. For example, in the figure below, the 
Storage device category has been expanded, listing all individual storage devices. Expanding a storage 
device shows the individual ports on that device. 

The distribution of data (from lowest to highest in the example below) across all devices in this view is shown. 
In the example below, the data distribution across every storage array on the SAN is shown. Note that several 
storage arrays have not experienced any data traffic over the past week. Expanding a storage device shows 
the individual ports on that device and the data distribution for the storage device across each individual port.

Also shown in this view is the Fabric on which the device operates, the switch ports the device is connected to 
and the device name.

Load Analyzer - Device Type then Device

Grouping Time Period
Device Type Fabric

Devices

Switch
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Business Unit Application Then Application Then Device

The Load Analyzer can be tailored using the grouping drop-down lists at the top right corner of the screen. 

Selecting Business Unit Application Then Application Then Device as the Grouping option lists the 
Business Unit Application in use. Expanding the Business Unit Applications lists the Applications under it. 
Expanding the Applications lists the Devices that carry data for each Application. Expanding each device lists 
the various switch ports that data from the device flows through (listed under the column title Switch Port). 

For example, in the figure below, the first Business Unit has been expanded and the second Application has 
been expanded, showing a list of devices the expanded Application is connected to and the switch ports 
through which it is connected to those devices.

The distribution of data (from highest to lowest in the example) across all fabrics is shown in this view. You 
can also see the distribution of data as it flows through switch port onto various devices and device ports. 

When a device is expanded, the amount of data flowing through it is broken down by switch port. For 
example, if one device has 22.2% of an Application’s data flow, of that 22.2%, 92.1% could be flowing through 
one switch port and 7.9% through another. See “Data Breakdown” in the figure below. Also shown in this view 
is the device name and the device port connected to the various switches.

Load Analyzer - Business Unit then Application then Device

Grouping
Application Device

Device Type

Amount of Data (in MB)
Flowing Through Device

Data Distribution

Data Breakdown
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Application Then Device

The Load Analyzer can be tailored using the grouping drop-down list at the top right corner of the screen.

Selecting Application then Device as the Grouping option lists the SAN devices by application and then by 
device. Clicking on any c olumn head will re-sort the devices shown by the column heading Whenever you 
return to this group type the last sorting method chosen is displayed. 

The table below shows performance traffic over specific hosts that are part of the application. By expanding 
the application, you can see where applications have an uneven distribution of data across the SAN. In some 
instances there is no traffic across devices.

The view also shows the Fabric, VSAN, Switch name and port, Device name, port and type, and Business 
Unit.

Device Type
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Switch Then Device

The Load Analyzer can be tailored using the grouping drop-down list at the top right corner of the screen. 

Selecting Switch then Device as the Grouping option lists the SAN devices by Switch then device. A list of all 
the switches on the SAN is displayed showing the distribution of data across all the switches on the SAN. 
Expanding a Switch displays the individual devices (followed by the device name) attached to that switch 
(Switch, Tape, Storage, Generic Device, etc.) and lists the data distribution across devices for the expanded 
switch.

Expanding an individual device shows the switch ports carrying the data traffic for that device. For example, in 
the figure below, the second switch has been expanded showing a list of devices the expanded switch is 
connected to. The third device under the expanded switch has been expanded and shows the switch ports it is 
connected to.

The distribution of data on the expanded device reveals one switch port carrying roughly twice as much data 
as the other. 

Also shown in this view is the device name, Fabric, Device Port, Device Type, and Device name connected to 
the switch.

Grouping

Device Type
Switch

Device

Amount of Data (in MB)
Flowing Through Device

Data Distribution

Switch Port
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Load Analyzer Detail Pane

The Load Analyzer pane is an optional pane in the Hosts view. There is also a Load Analyzer pane available 
from the Load Analyzer View, but this pane displays an analysis of all ports in the SAN; the Load Analyzer 
pane in the Hosts view displays an analysis of all ports for a particular Host, or another device if one has been 
selected from the Topology pane.

See the Load Analyzer Main Table.
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Performance Histograms

Overview

The Performance histogram view is available as a sub-view from the Load Analyzer display. (You can also 
reach the histogram indirectly using Inventory on the console. Right-click on a selected switch, host, or 
storage array and select Analyze Congestion, which brings up the Load Analyzer.)

The performance histogram shows the relative amount of time the selected ports spent in the given utilization 
levels. For instance, in the figure below, the selected ports had a utilization rate of 0%-10% for 58% of time in 
the last year. The amount of time for which the data rates are displayed can be changed by selecting the 
period from the data sample drop-down menu in the mid-right corner of the Histogram pane. See the figure.

Histogram - Fixed Scale View

0-100 Scale

Scale

Data Sample
Drop-Down
Menu
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Histogram - Variable Scale View

The Fabric, Switch, and Switch Port columns always reflects a port on a switch. The Device Type, Device 
Name, and Device Port show the information about the port on the other end of the path.

The table is sortable and filterable like other tables in SANscreen. The first column of the table allows the 
selection/deselection of individual ports. The histogram display reflects all of the visible, selected rows in the 
table above.

The possible metric values are:

Threshold Description Formula

Rx Utilization 
(%)

Percentage of available 
bandwidth used for Received 
data. 

Tx Utilization 
(%)

Percentage of available 
bandwidth used for 
Transmitted.

Utilization (%) Percentage of available 
bandwidth used for Tx and Rx.

Data Sample Percentage of Data Sent (Tx) and
Received (Rx) Through Port(s) (All Data

Available
Selected)

Automatically Adjusts
to Fit Scale

 100(%) RxBitsRxUtilization
Seconds ActualSpeedBits

Δ
=
Δ

100(%) TxBitsTxUtilization
Seconds ActualSpeedBits

Δ
=
Δ

max( , ) 100(%) RxBits TxBitsUtilization
Seconds ActualSpeedBits

Δ Δ
=
Δ
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Time Ranges:

The time ranges are specified by the time range combo (shows Last Year in the screenshot). The possible 
values are Last Hour, Last Day, Last Week, Last Month, Last Year, All, and Custom. The Custom option 
allows the selection of any time range up to the current time. 

Fixed:

If the Scale is set to Fixed, the Y-axis of the chart has a fixed scale of 100%; otherwise the Y-axis is scaled to 
fit the highest bar in the currently showing chart. The slider next to the Variable scale option drops columns 
from the left side of the chart and rescales to the new maximum column. This allows zooming in on smaller 
columns (this assumes with normal network usage the columns on the left will be much higher than columns 
on the right). Hovering over a column with the mouse will show the actual value in a tooltip.

Histogram Chart:

The histogram chart has a title that shows the metric and time range the chart reflects. Changing the selected 
ports, metric type or time range does not take effect immediately. Because the calculation of the histogram 
can potentially take a long time, the chart is only refreshed after the first showing when the refresh button is 
pushed. When the chart is up to date, the icon on the refresh button is dull. When a refresh is necessary to 
reflect the currently selected options, the refresh button's icon becomes brighter. 

The histogram view dialog size and position, the selected scale, metric and time range, and the position of the 
split pane between the table and chart are all persisted in the registry and will be restored the next time the 
histogram is shown.
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Analyzing Traffic Patterns

The Daily Traffic Pattern graph provides you with the ability to identify the flow of traffic by hour, day, week or 
by a custom calendar setting. The graph identifies when there are traffic pattern spikes or troughs during a 
single day and identifies the average hourly traffic for a given set of days (up to a week). 

You can select multiple ports and see the collective impact of traffic on the switch or check individual ports for 
periods of high or low traffic. 

The Traffic Pattern graph shows you in one glance what the utilization percentages are. With this information, 
you can better schedule tasks or make changes to storage allocations because you know ahead of time what 
the likely impact will be on the switch.
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Multipath Symptom Monitoring

Overview

Quite often regular maintenance and network operations such as updating firmware, replacing cables, adding 
Hosts, adding storage arrays or upgrading switches can result in lost paths, overutilized devices, data loss, 
and ultimately a decrease in the amount and storage service quality. Ensuring redundancy depends on Host 
configurations being set correctly. Symptoms indicating multipath problems and lost redundancy include all or 
most of a Host’s data traffic going through only one of the Host’s ports.

Multipath Symptom Monitoring allows for:

� Validating traffic flow on all Host ports

� Symptom identification for host configuration including:

–  Interoperability
–  OS
–  Multipath Issues

Multipath Errors in Hosts View
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Identify Multipath Problem Hosts

Multipath configurations are placed on Hosts that have been identified as requiring redundancy. Discovering 
all traffic going through one host port is a symptom indicating a multipath problem. Use the following 
procedures to identify Hosts that have data traffic through only one port, indicating a multipath failure.

1.    Click on the Hosts icon  in Application Insight.

2.    Click the Multipath Risk category to sort or filter by  to view Hosts with potential multipath 
problems.

3.    Optionally, you can also check for Hosts that have been labeled as Hosts requiring redundancy (set 
by the user) by clicking the Redundancy Policy column.

4.    Click the filter icon  next to the Storage Models category and type in the name of those arrays that 
support active/active environments. See the example below. You can also filter out unwanted 
storage devices by entering a minus symbol (-) followed by the letters to exclude (ex. Tape).

Note

After the filter is set, if you mouse over the filter icon  the filter in place is displayed: 

5.    Now you can see only those Hosts connected to storage arrays that require multipath redundancy 
whose paths are at risk of failure.

6.    Select a Host with a Balance Index of 100. This indicates that a switch attached to a Host requiring 
redundancy is carrying very little or no data for the time period selected in the drop-down menu and a 
severe data imbalance exists.
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7.    Click the Load Analyzer  Icon to open the Load Analyzer detail pane (see below). Optionally you 

can also view a sample of the device topology by clicking the Topology icon  and opening the 
Topology Pane.

8.    As the figures shows, the Host is sending 0% of its data through one switch and 100% of its data 
through the second switch. This means:

a.    A multipath symptom exists. If the multipath configuration was working correctly, data traffic 
would visible through both ports.

b.    One switch may be overutilized, which could result in slower applications.

c.    If the switch carrying the data fails or is taken offline, the Host will fail immediately.
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Identify Imbalanced Hosts

If the ports of a Host are connected and active but some are transmitting/receiving most of the data while 
others are transmitting/receiving very little, this is a symptom of a multipath problem. 

Use the following instructions to optimize and balance the load of network traffic across Host ports.

1.    Click on the Hosts icon  in Application Insight.

2.    Click the Balance Index category to sort the Hosts by the Balance Index value, from high to low. The 
Balance Index is the standard deviation from the traffic average for all of the host’s ports; a high value 
(above 50) signifies a ratio problem between the host ports, i.e. some ports are experiencing a large 
amount of traffic and others very low, indicating a potential problem.

3.    Select a Host with a high Balance Index.

High Balance Index
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4.    Click the Load Analyzer  Icon to open the Load Analyzer detail pane (see below). Optionally you 
can also view a sample of the device topology by clicking the Topology icon  and opening the 
Topology Pane.

5.    As the figure shows, the Host is sending 90.5% of its data through one switch and 9.5% of its data 
through the second switch. This means:

a.    A multipath symptom exists. If the multipath configuration was working optimally, data traffic 
would be roughly equal through both ports.

b.    One switch may be overutilized, which could result in slower applications.

c.    If the switch carrying the data fails or is taken offline, the Host will experience severe 
performance degradation.
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Balance Data Flow Across Storage Array Ports

Storage arrays are a very important part of any SAN. If large amounts of data are flowing through a small 
number of storage array ports, the array cannot operate efficiently. To maximize the performance of your 
storage arrays, ensure the data is distributed equally across all storage array ports.

1.    Click on the Load Analyzer icon  in Application Insight.

2.    From the upper-right drop-down menus, select Device Type then Device and the desired time period, 
in this example, data sample to be viewed is over the Last Week.

3.    Expand the Storage category. Select a storage array and expand it.

4.    Click the Distribution category to sort Storage Array data distribution from high to low. This will display 
the data traffic flow across the storage ports on the array in descending order. See the figure.

Traffic Through All Storage Ports of One Array

5.    As the illustration above shows, despite having many different ports, only a few of the array’s ports are 
receiving any traffic at all and of those one is experiencing over 80% of the total data flow. The flow of 
data across storage array ports could be balanced better.

6.    Redirecting data traffic going to the array’s ports through one of the unutilzed (or in most cases, under-
utilized) storage ports will alleviate the bottleneck. Additionally, a large amount of unutilzed ports 
makes this array a good candidate to house data for new applications or to house data from other 
storage arrays that are experiencing very high amounts of data traffic.

Data Distribution Across the Ports of One Storage Array
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Balancing the Data Flow

Overview

Balancing the data flow means extracting more utilization out of the SAN without impacting application 
performance. Application Insight gives you the unique ability to analyze the amount of network traffic on your 
SAN as well as the distribution of that traffic on all devices and ports. 

Using the Load Analyzer tool, you can see the distribution of data traffic across all Hosts, Switches, Storage 
Arrays or individual ports on any SAN device, Identify bottlenecks and re-route data flows to under-utilized 
devices and ports.

SAN network traffic is impossible to plan for and very difficult to track. Depending on the applications residing 
on a given Host, data flow from Hosts through switches, ISLs, and storage arrays can be distributed very 
unevenly. A large amount of data traffic can be flowing through a few devices and a small number of device 
ports: this results in device performance degradation, errors, failures and slower application performance. 
Misunderstanding the flow of data on your SAN also results in unnecessary purchases of new, expensive 
devices, such as storage arrays. Money can be saved and performance increased if data flow is distributed 
equally over existing SAN devices.

This section contains two examples of balancing data flows:

� Balance Data Flow Across Storage Array Ports

� Balance Data Flow Across ISLs
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Balance Data Flow Across ISLs

Inter-Switch links (ISLs) connect high-speed switches. If large amounts of data are flowing through only one 
ISL port while other ISL ports experience small amounts of data flow, the ISL is imbalanced and operating 
very inefficiently. To maximize the performance of your ISLs, ensure the data is distributed equally across all 
ISL ports. Use the following procedure to balance the flow of data across ISLs.

1.    Click on the Load Analyzer icon  on the Launch menu.

2.    From the upper-right drop-down menus, select Device Type then Device and select Last Week as the 
desired time period over which the data sample is to be viewed.

3.    Click the Distribution category to view the data distribution from high to low. This will display the data 
traffic flow across the switch ports in descending order. See the figure.

4.    Expand the Switch category. Select an individual switch and expand it.

5.    You can now see the traffic moving between ISLs on the expanded switch. Notice that the switch 
under Device Name is the switch that is expanded in the far-left column. The second switch is 
identified under the heading Switch See the figure.

6.    As the figure above shows, one ISL link is carrying nearly 5 times the amount of data as the second 
link. While it is possible that are reasons for this imbalance to exist, it is very likely that this imbalance 
is the result of a misconfiguration or other problem and should be corrected immediately.

Data Distribution Across

Switches 

ISL Ports

ISLs (from High to Low)

Total Amount of Data Traffic
Over the Past Week

Switches using ISL Links
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Identifying Resources for Storage Allocation

Overview

Identifying resources for storage allocation can be a difficult task. The first step to allocating resources for 
storage allocation is understanding your current storage environment. Once you know how much data you 
have and where and how much bandwidth current individual SAN paths (switches, ports) provide, you can 
then decide how much data can be allocated to existing devices and the path through which the data can flow. 
You will also then know if new hardware is necessary and where on your SAN new hardware is needed the 
most.

This section describes how to identify SAN devices to manage the data flow for new storage capacity 
requests and how to identify Hosts that utilize so little of their Tier 1 storage capacity, they can be safely 
migrated to cheaper, Tier 2 storage arrays.

Use the following sections to Identify resources for new storage allocation:

� Identify an Available Storage Array that meets the requirements (available space, bandwidth, 
tier, etc.)

� Select Storage Port(s) based on performance and connection

� Select Volume(s) based on the array they are a member of, their speed and availability

� Select the Switch Port(s) based on the amount of available bandwidth

Use the following section to identify Tier 1 storage migration candidates:

� Identifying Tier 1 to Tier 2 Data Migration Candidates
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Identify an Available Storage Array

Use the following procedure to identify a storage array that is a good capacity candidate.

1.    Click on the Load Analyzer icon  on the Launch menu.

2.    From the drop-down menus in the upper right corner, select Device Type then Device, Last Week and 
Traffic from the drop-down menus. This will display a view of all devices including storage devices as 
well as the amount of data traffic in Megabytes per storage device and the amount of data traffic per 
storage device as a percentage of all storage data traffic.

3.    Expand the Storage category.

4.    If your storage array must be in a certain location, or of a certain type, you can filter the storage arrays 

shown by clicking the filter icon  at the top of the column and typing in letters or words to include 
(e.g., CX) or exclude (e.g., -900) the appropriate arrays. 
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5.    Select a storage array with a low distribution percentage. A low distribution percentage indicates that 
the storage device has been utilized very little over the past week and has neither received nor sent 
much data, making it a good resource candidate for new storage allocation. The array could also be 
used to house data for an existing over-utilized storage array.

Least Utilized Arrays
(ports based on low 
distribution of traffic)
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Select Storage Port(s)

Use the following procedure to identify the storage port(s) that are good candidates for your capacity project 
needs.

1.    Once the best storage array has been identified, expand the storage device and look at the list of 
ports.

2.    Select a storage port with a low distribution percentage and low value. A low value in both categories 
is optimal. This indicates that the storage port has been utilized very little, making it a good candidate 
to mask volumes to the port.

Select Volume(s)

Use the following procedure to identify the appropriate volume(s) for your capacity project needs.

1.    Once the best storage array and storage port has been identified, select the best volume by first 
clicking Storage Arrays on the left side under Inventory. 

2.    Select the Storage Array chosen earlier. You can sort or filter by name.

3.    Click on the  and  icons to open the Masking and Volumes panes, respectively.

4.    From this view, you can see all the available volumes on the selected Storage Array.

5.    Expand the No Mapping and/or No Masking categories in the Masking pane and select the volume 
that meets your requirements for available space and capacity. The No Mapping and No Masking 
views display only those volumes for the selected storage array that have not yet been mapped or 
masked, respectively, in the SAN. 

Least Utilized Ports
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Select the Switch Port(s) 

When selecting the appropriate storage array, the applicable storage ports will also be viewable. See Select 
Storage Port(s). When selecting a storage array for a new project, it can be very useful to view the traffic 
going through the SAN switch ports. Identifying and choosing a switch port with a low utilization rate will 
ensure the requisite performance and ensure the rest of your SAN is not adversely affected by bringing 
additional storage into use. Use the following procedure to identify the optimum switch port(s).

1.    Click on  icon on the Launch menu.

2.    From the drop-down menus in the upper right corner, select Device Type then Device, Last Week and 
Traffic from the drop-down menus. This displays a view of all devices including switches and the 
amount of data traffic in Megabytes that has traveled through each device over the past week.

3.    If your switch must be in a certain location, or of a certain type, you can filter the switches shown by 

clicking the filter icon  at the top of the Switch column and typing in letters or words to include 
switches (for example, FG if the available switches have those letters in their names) or exclude 
switches (for example, typing -CX and/or -100 if those letters are included in the names of all 
switches that cannot be considered). See TBD in Appendix A: Available Data Sources for more 
information.

4.    Click the Distribution column heading to sort in descending order the switches experiencing the most 
data traffic.

5.    Expand the Switch category. Expand the individual switches that you know to be good candidates 
based on location, mapping, etc.

6.    The switch ports with the smallest percentage of total data traffic are good candidates to carry the 
data traffic for new applications, projects, etc.
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Identifying Tier 1 to Tier 2 Data Migration Candidates

To use your SAN as efficiently as possible, applications should be matched to devices that deliver appropriate 
services. High-traffic applications utilizing critical data need Tier 1 storage. Lower-traffic applications can 
safely use lower Tier, cheaper storage devices. Applications that have requested and are assigned Tier 1 
status sometimes use only a fraction of Tier 1 performance and can be safely migrated to cheaper storage 
arrays, freeing up expensive storage capacity preventing the unnecessary purchase of additional, expensive, 
Tier 1 storage and better utilizing existing devices.

Use the following steps to identify low-traffic Tier 1 storage:

1.    Click on the Load Analyzer icon 

2.    From the drop-down menus in the upper right corner, select BU then App then Device, Last Week and 
Traffic from the drop-down menus. This displays a list of all Business Units, the Applications they use 
and the devices those Applications reside on. This view also shows the amount of data traffic in 
Megabytes that has traveled through each device over the past week. 

3.    Click the Distribution column heading to sort the arrays in descending order the storage arrays 
experiencing the most data traffic.
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4.    Expand a Business Unit and then the Applications that are experiencing low levels of data traffic. If 
the Applications showing little data through their respective Hosts reside on a Tier 1 storage array, 
they can safely be migrated to a lower Tier array. In the current view, you can also expand the Host 
to see the amount of data flowing to all its ports.

Note

You can filter the storage arrays shown by clicking the filter icon  at the top of the Device 
Name column and typing in letters or words to include arrays (for example, FG if the 
available arrays have those letters in their names) or exclude arrays (for example, typing -CX 
and/or -100 if those letters are included in the names of all arrays that cannot be considered). 

5.    Copy the Host name by double-clicking on the Host name in the Device Name column and pressing 
Ctrl+c. 

Data Traffic
on Storage

Applications HostsData Traffic
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6.    Click on the  icon in Application Insight.

7.    Click the filter icon  in the Host Name column and press Ctrl+v to paste the name of the for the 
copied Host. Press Enter. The copied Host is displayed. See the figure.

8.    Right-click on the Host and select Analyze Congestion. The Load Analyzer screen appears showing 
the storage arrays and ports the selected host is connected to:

9.    If the storage arrays shown are Tier 1 arrays, it is advantageous to move one or more applications on 
the Host to cheaper, lower Tier arrays.
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Analyzing Congestion

Overview

Congestion on a SAN device or across devices on a SAN can cause a variety of problems that eventually 
result in application performance problems and/or failures. SAN congestion often negatively impacts service 
levels. 

A variety of factors can cause a congested device on your SAN. The congestion 
root - cause analysis action can be invoked for different devices from a variety of views. The following is a 
sampling of analyzing that can be performed on any SAN device.

� Analyzing Congested Hosts

� Analyzing Congested Storage Ports
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Analyzing Congested Hosts

Hosts are a crucial part of the SAN as they house the applications that perform vital business operations. 
When a Host becomes congested, business applications experience degraded performance, or fail. Using 
Application Insight, you can locate congested Hosts, analyze the cause of the congestion, identify SAN 
devices responsible for the Host’s congestion, and solve the problem. 

Analyze the Cause of the Congestion

One the congested Host has been identified, identify the storage ports the Hosts sends and receives traffic 
from, identify other SAN devices accessing those same storage ports and find the SAN device that is 
preventing the storage ports from sending and receiving data to the congested Host.

Solve the Cause of the Congestion

Once the cause of the congestion has been identified taking the necessary steps to solve the problem may 
include rerouting data from a Host to a different storage port or fixing a hardware problem.

Note

Many times it is suspected that a congested host is the result of a slow switch or overutilized 
volume, when in actuality, the host is congested because other hosts are overutilizing the 
same storage port.
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Identifying a Congested Host

The following procedure describes how to identify a congested Host, and identify the cause of the congestion 
by proactively finding errors occurring on all Hosts. Hosts experiencing errors are most likely experiencing 
congestion.

1.    Start by identifying the problem host. (If you already know the name of the problem Host, skip this 

step). Click on the Load Analyzer icon  to open the Load Analyzer. 

2.    From the drop-down menus in the upper right corner, select Device Type then Device, Last Week and 
Traffic from the drop-down menus. This will display a view of all devices including storage devices as 
well as the amount of data traffic in Megabytes per storage device and the amount of data traffic per 
storage device as a percentage of all storage data traffic.

3.    Examine the errors on each Host by clicking the Errors column.

4.    Select a Host with a high number of errors and a high amount of data traffic as a potential candidate. 
Click the Host name in the Device Name column and press Ctrl+c to copy the Host name.
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Analyzing the Cause of the Congested Host

1.    Click the Hosts icon  under Service Insight in the Launch menu. The Hosts view appears. 
Sort the displayed Hosts by name or click the filter icon in the Host Name column and paste the name 
of the host by pressing Ctrl+v and pressing Enter. Only the selected Host now appears in the Hosts 
main table.

2.    Right-click on the Host and select Analyze Congestion from the bottom of the sub-menu that appears.

3.    In the Load Analyzer window that appears, group the contents by Device Type then Device by 
selecting that entry from the drop-down menu in the upper-right corner. In this window appears the 
congested Host, the storage ports that the selected Hosts accesses as well as all other devices that 
access the same storage ports as the congested Host. 

Shown are all the devices that access the same problem storage port. The amount of data flowing 
through these devices to all storage arrays is displayed. The Host displaying the most amount of data 
traffic is the most likely cause of the storage port’s congestion. 
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Analyzing Congested Storage Ports

When a Storage port becomes congested, Hosts experience degraded performance, and applications suffer. 
Using Application Insight, you can locate congested storage ports, analyze the cause of the congestion, 
identify SAN devices most likely responsible for the congestion, and solve the problem. 

A number of various factors can cause a congested storage port including:

� High amount of Host data traffic (from a busy application) accessing a volume through the storage 
port

� a malfunctioning switch port

� other factors

Use the following procedure to investigate possible causes of storage port congestion.

1.    Start by identifying the problem storage port. Click on the Load Analyzer icon  to open 
the Load Analyzer. 

2.    From the drop-down menus in the upper right corner, select Device Type then Device, Last Week and 
Traffic from the drop-down menus. This will display a view of all devices including storage devices as 
well as the amount of data traffic in Megabytes per storage device and the amount of data traffic per 
storage device as a percentage of all storage data traffic.

3.    Select a Storage array with a high number of errors and a high amount of data traffic as a potential 
candidate. Expand the storage array. Write-down the name of the storage array ports or select an 
individual port. Click the storage name in the Device Name column and and press Ctrl+c to copy the 
storage name.

4.    Select  under Service Insight on the Launch menu.

5.    Click the Storage Name Column heading to sort the Storage devices by name and browse to the 

problem storage device or click the filter icon  and type in the name of the problem storage device. 
Alternatively, you can paste the copied name of the problem Storage Array into the filter by pressing 
Ctrl+v. See the note above. Press Enter. The view resets and displays only the filtered array.
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6.    Expand the storage array.

7.    Open the Ports  detail pane. Right-click on the desired Storage array port and select Analyze 
Storage Port Congestion from the sub-menu that appears. This will show you all the devices that 
access the problem storage port.

8.    In the screen that appears, select Device Type then Device from the Grouping drop-down menu and 
click the refresh button. You can now see a list of all the devices (by type) that access the congested 
storage port. Note that the congested storage port will also appear in this view.

Shown are all the devices that access the problem storage port. The amount of data flowing through 
these devices to all storage arrays is displayed. The Host displaying the most amount of data traffic is 
the most likely cause of the storage port’s congestion. 
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Application Insight Report

Overview

The Application Insight Report lets you identify quickly the most utilized hosts, ISLs and arrays. Orphaned volumes 
and unbalanced ISLs are also identified. IT can use this report to explain the deferment of capital expenditures, 
apply non-utilized resources to new projects or applications, identify resources for consolidation or justify a tiering 
strategy. 

� Accessing the Report

� Using the Application Insight Report
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Accessing the Report

To generate the Application Insight Report, first open the administration portal to access the SANscreen Web 
services. 

1.    With the portal screen open, click the Reports link on the left to access this display:

2.    Click the Application Insight Report link to open the configuration view. If you do not want to use the 
defaults, change the number of devices and threshold levels here. You can return to this page at any 
time to revise the configuration:

3.    Click Generate Report. The next pages describe the information that is made available in each section 
of the report.
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Using the Application Insight Report

There are four sections to the Application Insight Report, including:

� A summary of all data

� The top ten most- and least-utilized devices

� Unutilized volumes by storage array

� Unbalanced ISLs (with connected ports)

Summary of All Data

The Summary of All Data report shows the start and end timestamp for the measurements taken, the 
performance threshold you have set for the host and the ISL (Inter-Switch Link) Balance Index:

Minimum Host Traffic Threshold: Shows the minimum threshold (Utilization, Rx, Tx, etc.) that can occur 
without an alert being issued. By setting minimum utilization thresholds, Application Insight will alert you as 
soon as it detects under-utilized host ports and storage array ports. 

ISL Balance Index: Indicates how far out of balance the traffic is. The default setting is 50, which means that 
any time the ISL Balance Index is 50 or above, the traffic between ports is unbalanced. This is then flagged 
with a red icon in the Multipath Risk column applied to Hosts on the client.

Top Ten Most Utilized and Least Utilized Devices

Knowing the top ten most utilized and least utilized storage devices lets you assess the effectiveness of load 
balancing in the SAN, which impacts performance. 

Highly utilized storage devices experience near threshold data traffic, indicating the possible need to relocate 
applications to less utilized storage arrays. The Most Utilized list also helps determine whether redirecting data 
traffic going to ports of specific arrays through under-utilized storage ports will alleviate the potential for 
bottlenecks. 

A low distribution percentage in the Least Utilized list indicates that the storage device has been utilized very 
little over the designated period of time and has neither received nor sent much data, making it a good 
resource candidate for new storage allocation. The array could also be used to store data for an existing over-
utilized storage array. 
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Unutilized Volumes by Storage Array

This list summarizes the storage resources in the SAN that are not being utilized at all and which are available.

Unbalanced ISLs (with connected ports)

The ISL Balance Index is a calculated Standard Deviation; it is a measurement of how balanced the load is 
across switch ports. 

The further away from 1 that the ISL Balance Index is, the more likely the host load is going to be imbalanced 
across switches. A high value (above 50) signifies a ratio problem between the host ports; i.e., some ports are 
experiencing a large amount of traffic and others a very low amount, indicating a potential problem. This 
demonstrates the need to balance data flow across ISLs.
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Array Performance 

Overview

The Array Performance component is an option of the Application Insight product and the functionality of 
Array Performance will only be available if the option was purchased and the licensed was installed.

Array Performance enables the SAN administrator to ensure that applications are receiving the right 
performance from array resources. By showing how array resources are consumed, the array performance 
data reveals what effect the host and applications have on the array. This helps increase the utilization of 
storage, server and application assets while improving application service levels, and gives the SAN 
administrator the ability to answer the following questions:

•  How is the array performing? Where are hot spots (disks, volumes, volume members)? What hosts 
and applications are affected?

•  When multiple I/Os are sent, based on read and writes, what contention issues arise? How does this 
affect capacity management and distribution?

•  How has tiering impacted application performance? Are there volumes identified that should be 
migrated to other tiers? Is there potential tier misalignment based on throughput?

•  Can volumes be reclaimed and orphaned arrays identified? 

SANscreen serves as a central location for viewing volumes, offering a proactive means to solve or prevent 
performance and availability problems that are revealed through the storage service data collected by array 
performance in Application Insight. 

In addition, real-time performance data is analyzed, using an extensive collection of critical array metrics that 
are kept for seven days. 
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Arrray performance includes three functional areas: Host Performance, Application Performance and 
Storage Performance:

The default view that appears when you open the array performance shows the Host Performance profile, the 
disks a selected host/application accesses (Disk Performance detail pane), and the associated volumes in use 

array performance component
 



Overview

Array Performance 78

(Volume Performance detail pane). These three panes provide three different views of the performance 
characteristics that apply to the host or application:

•  Each view lets you drill further into the data, which allows you to address a number of uses cases 
(shown later in this user guide) of possible contention issues at both the disk and volume levels, 
including volume members. 

•  Information on trends and patterns are displayed in Performance Charts that allow the correlation of 
data to show trend and pattern changes:
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Viewing the Flow of Data with Array Performance in Application Insight

The diagram illustrates the flow of data across a storage array (Symmetrix). 

In the example, the host sends a request that requires 1000 IOs to the metavolume 0001. Of that request, 500 
IO is on Volume Member 0002. Of that request, 400 IO operations performed on the cache and 100 IO 
operations need to perform on the Extents. The smaller the portion of the IO operations that go to the Extent, 
the better the performance, because that indicates faster response time.

The SANscreen array performance for Application Insight displays specific metrics that help you interpret and 
understand the flow of data that is modeled in the diagram. These are summarized briefly in the next section.

Extent

Extent

Extent

Extent

Extent

Extent

Extent

Extent

Extent

Extent

Extent
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Extent
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Extent
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Types of Metrics 

Volume and Extent Metrics
Two different types of metrics are displayed in each of the SANscreen views: Volume and Extent. These are 
shown in the following snapshot from the Volume Performance detail pane:

•  Volume metrics refer to pre-cache measurements.

•  “Extent” refers to post-cache measurements related to the volumes. This is explained in more detail 
in the tables in upcoming chapters (see links on next page).

Portion, Total and Ratio in the Disk Performance Detail Pane
The Disk Performance detail pane includes a method of viewing the disk data by “Portion,” “Total” and “Ratio.” 

When viewing the Disk Performance data with “Portion” selected, the data shown reflects the portion of the 
disk’s performance that is due to the Host or Application selected in the view above. “Total” reflects the 
Service Time for all hosts. “Ratio” is the percentage of the Service Time of a specific host or application 
compared to the Service Time generated for all hosts or applications.

As an example, we can look at Service Time:

The view shows the “Total” Service Time that the disk was accessed (in seconds):

Selecting “Portion” in the combo box provides you with only that Service Time the Host or Application used to 

access the disk.
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Selecting “Ratio” lets you know what percentage of the total Service Time was appropriated by the specific 
device. Increases represent a significantly greater use of the disk, which has the potential for causing 
bottlenecks and disk access problems for other applications.

The following table gives page links to definitions of all metrics provided in this user guide: 

Host Performance Metrics Application Performance 
Metrics

Storage Performance Metrics

Host Performance Column 
Descriptions--page 43

Application Performance 
Column Descriptions--page 
74

Storage Performance Column 
Descriptions--page 96

Disk Performance Column 
Descriptions--page 49

Disk Performance Column 
Descriptions--page 77

Disk Performance Column 
Description--page 106

Volume Performance Column 
Descriptions--page 52

Volume Performance Column 
Descriptions--page 80

Volume Performance Column 
Descriptions--page 102

All Volume Members on 
Selected Disk--page 61

All Volume Members on 
Selected Disk--page 84

All Volume Members on 
Selected Disk--page 109
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Array Performance in This User Guide

The next chapter describes contention/performance applications using array performance in SANscreen. The 
following three chapters show detailed screenshot views for Host Performance, Application Performance and 
Storage Performance, including their associated column properties, the options for grouping the data and a 
description of the functionality of each view. Refer to these chapters for specific definitions of parameters and 
to see all possible views that are available in array performance for Application Insight.

Two subsequent chapters provide examples of how to use array performance and its associated metrics 
optimally in the SAN. Various screenshots are displayed to illustrate the different use cases, including:

•  Identifying Orphaned Volumes 

•  Identifying Misaligned Tier Volumes

Finally, the Vulnerabilities attached to array performance are explained and illustrated.

These chapters assume a working knowledge of the basic system features described in the Service Insight 
User Guide or the Service Assurance User Guide, as well as the SANscreen Installation and Administration 
User Guide. Please refer to those user guides for information, as necessary. 

As with the basic SANscreen Service Insight product, the array performance component in Application Insight 
is a completely non-intrusive solution. It incorporates with virtually all SAN devices, does not require any host 
agents, does not affect the SAN data paths, and never changes the state anywhere in the SAN. SANscreen 
complements other storage management tools (such as SRM), and can be interpreted with any enterprise 
solution, including event-management and change solutions.
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Setting Up Array Performance in Application Insight

Overview

This chapter lists the steps required to set up array performance in Application Insight:

� Setting Up Data Sources

� Enabling Application Data Collection for All Switch Data Sources

� Verifying Data Sources Operations

Setting Up Data Sources

Data sources are required for SANscreen to collect application data.

The description below assumes that SANscreen Service Insight is fully deployed. Otherwise, please follow the 
procedures in the SANscreen Installation and Administration User Guide to deploy Service Insight before 
continuing this chapter. 

To configure array performance in Application Insight, edit storage Data Sources and enable Application Insight 
for each of them as described below.

Note

See the Data Support Matrix in the Help/About/Server menu in SANscreen to determine which storage 
arrays are supported for array performance in Application Insight.
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Enabling Application Data Collection for Storage Data Sources

Use the following steps to setup and configure new Data Sources.

1.    Under Admin in the navigation tree, select Data Sources.

2.    Right-click anywhere in the Data Source table and select Add Data Source.

3.    Enter a name for the Data Source that is unique across all Acquisition Units. Choose a name that will 
make it easy for you to identify the Data Source. The name comprises alphanumeric characters (a-z, 
A-Z, 0-9). No symbols can be used; it will change to red if the name is not correct.

4.    Choose the Acquisition Unit where the Data Source will run (local specifies the Local Acquisition Unit 
on the SANscreen server). 

5.    Choose the vendor and model of the device where the management agent is installed. This is the 
agent from which the Data Source will acquire SAN information. It might be the SAN device itself, or 
separate hardware, such as a management station.
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6.    Click Next when you’re through, to open the Data Source Configuration screen. This screen is specific 
to the type of device specified above, and is illustrated here:

7.    Fill in the information requested by the configuration screen. Invalid field values are highlighted, 
including required fields that are not yet specified, such as the IP address above (Solution Enabler 
server field).

8.    Check the Enable Application Insight checkbox to start the collection of array statistics from the Data 
Source. 

Note

If the array is not supported, the checkbox and the last field (showing the default of 300 seconds) will 
not appear.

The number of Data Sources you enable is dependent on your SAN server architecture. (See the 
Data Support Matrix referred to earlier.)

9.    After all fields are filled in with valid data, the Finish button will be enabled. All fields highlighted in 
yellow are required fields. Red fields indicate invalid values. 

10.    Click the Finish button.

11.    Refer to “Appendix A: Available Data Source” in the SANscreen® Installation & Administration User 
Guide for device-specific details about each parameter.

Note

The Import button should only be used upon request by the NetApp Support team.
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12.    After you complete the configuration (above), a new row displays in the main table of the Data 
Sources screen. Proceed as follows to verify the new Data Source:

� Allow a reasonable amount of time for the acquisition to complete. Several seconds is generally 
enough, but some devices may be slow or highly populated and may take several minutes to 
acquire.  

� Select the new Data Source in the main table. 

� Examine either the main Data Source table or the acquisition event log for successful acquisitions.  
If the Status field is Acquiring Devices, the acquisition has not yet finished. 

Verifying Data Sources Operations

This section shows you how to validate that application data has been collected successfully.

Proceed as follows to verify the Data Sources have collected application data:

1.    Wait a few minutes for Data Sources to complete a few collection cycles and open the Data Sources 
view.

2.    Verify the Recent status column shows success for the status of storage Data Sources. See the figure 
on the next page.

3.    In case of errors, examine the main Data Source table and the acquisition event log detailed panes for 
details.

Note

If your data sources have not acquired correctly, see “Troubleshooting Data Source Activity” in the 
SANscreen Installation and Administration User Guide.
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Note

As necessary, press <F5> to refresh the display. 

Status of Data
Acquisition
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Configuring Phone Home

Phone home is an optional configuration that enables data and logs to be sent to NetApp  headquarters on a 
daily basis to be used for proactive support, helping to identify and resolve issues with Application insight 
before they affect operations. To configure your Phone Home setup, use the following instructions.

1.    Launch an Internet browser, and open the SANscreen Administration web portal by going to (http://
localhost/ or http://<sanscreen server IP address>/). 

2.    Select Troubleshoot, the second bullet in the lower left.

3.    You may be asked to login to SANscreen. Once logged in, select Phone Home from the 
Troubleshooting menu. 

4.    The Phone Home Configuration screen appears. Select the database and preferred durations for 
data collection. Check the boxes to activate the desired Application Insight package(s). 

5.    Select the Logs: Base Logs or Extended Logs. Select the desired Send Method (ftp, https, e-mail) 
and set the size limit of the data sample to be sent. The recommended data sample size is 100 MB 
and the recommended split file size is 1 MB. The preferred method of sending the data is, in order, ftp, 
https, e-mail. 

6.    Choose a Sending duration and Site name in the Other section.

7.    Click Update or Update and Send Now.
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Balancing Array Resources 

Overview

A key goal for the SAN administrator is to utilize capacity in a proactive way to avoid problems like contention 
for resources at the disk and volume levels can be predicted and prevented. 

This chapter discusses two possible examples of how this can be achieved using the array performance to 
identify the ideal volume to mask map and zone to a host or application based on performance metrics:

•   Allocate capacity to a new host

•   Allocate capacity to an existing host by adding more capacity
to that host from storage that is already connected

Allocating Capacity to a New Host

In order to implement the allocation of capacity to a new host, the administrator needs to go to the array view 
and select an array that best fits the request:

1.    Using filters, the SAN administrator can view all of the arrays that exist in the data center (using 
Annotations) and then select an array with the lowest disk utilization. 

2.    The first step is to open Storage Performance in the array performance and view the Disk Utilization (a 
measure of disk Service Time) column to see which disks show low utilization. The candidates are 
shown in the column outlined in red:

3.    The SAN administrator needs to select the disk with the lowest amount of utilization. The Disk 
Performance detail pane displays a list to choose from:
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4.    After selecting the disk, the SAN administrator opens the Analyze Performance view by right-clicking 
on the disk. The next view includes the Disk Contention tab (only the chosen disk will appear in that 
view). The detail pane for All Volume Members on a Selected Disk reveal what volumes reside on the 
highlighted disk. This detail pane is quickly sorted using the grouping data for “Storage then Head”:

For this example, the SAN administrator selects volume 0384 as the target new volume for the capacity 
requirement.
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Allocate Capacity to an Existing Host

Usually when a host is connected to an array, the SAN administrator will try to allocate the next volume for 
that host from the same array, unless the array is hot (that is, devices are already in heavy use on a regular 
basis or at a critical threshold). 

To perform the allocation, the SAN administrator must first locate the arrays that are connected to the required 
host.

1.    The SAN administrator opens the Host Performance view to locate the host (highlighted in the view 
below).

2.    In the topology of that view, the user can see what arrays are connected to the selected host:

3.    By clicking on the array in the topology, the SAN administrator is able to see the detail pane for Disk 
Performance for the selected array.

4.    The SAN administrator then selects the disk with the lowest utilization. 

5.    After selecting the disk, the SAN administrator opens the Analyze Performance view by right-clicking 
on the disk. The next view includes the Disk Contention tab (only the chosen disk will appear in that 
view). The detail pane for All Volume members on a Selected Disk reveal what volumes reside on the 
highlighted disk. This detail pane is quickly sorted using the grouping data for “Storage then Head.” 

6.    Next, the SAN administrator selects a volume from the list of volumes. That volume becomes the 
target new volume for the capacity requirement.
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Topology and Allocation

When the SAN administrator selects a new volume to allocate on an existing host, he or she can also use the 
Topology view to see the storage the host is already using:

This pane uses icons and graphical elements to visualize the SAN data (see Chapter 3 in the Service Insight 
User Guide or the chapter in this book on Host Performance for more information on the Topology pane). 

Note

Every SAN device is shown as an icon that represents its device type, while physical connections 
appear as lines connecting the icons. When a device icon selected, the detailed device, port, adapter/
controller, and link properties are available at a glance, by letting the cursor hover over objects and 
connections. 
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Contention and Performance 

Overview

Contention for disk resources can dramatically affect host and application performance. Contention and 
performance bottlenecks can increase both capital and operational expenditures, result in over-provisioning  
and degrade application performance. Array performance in Application Insight shows you where contention 
exists and what is causing it to occur, enabling identification of:

•   hot arrays 
•   hot disks, volumes, volume members
•   impacted hosts and application

The following example demonstrates one way to analyze storage array performance  problems by exploring 
the SANscreen views. 

Note

Note: The views are only briefly described here as an introduction to using array performance in 
Application Insight. For extensive detail on the charts and tables shown, and for navigation through the 
product, see the reference chapters for Host, Storage and Application Performance that appear later 
in this user guide.

Example 1: Impacted Hosts or Applications

The manager in a Business Unit has called the SAN administrator to complain that the application they are 
running is performing poorly that day. 

Summary of the Process

A SAN administrator uses the SANscreen array performance for Application Insight to analyze and address 
the problem. The steps below summarize the process that will provide a SAN administrator with knowledge 
about where the source of the problem can be, especially whether the problem is caused by the application 
itself. These steps are then illustrated specifically by array performance for Application Insight views on 
subsequent pages.
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Performing the Steps

Using the Array Performance Views

1.    The Host Performance view lists all hosts.Look at a server in Host Performance (in this case Host 11), 
and right-click on the view to access the associated Performance Chart: 

The chart can indicate whether something has changed in the SAN that might have caused the deg-
radation. 

Is there a pattern change visible in the chart for Host 11, a sudden shift in the metrics? If so, it means 
that some event on the application or host needs to be studied.

2.    Go into Analyze Performance and discover a change at the application level that is causing the poor 
performance. That performance criteria can be analyzed using the Host Performance main table, the 
Disk Contention tab and All Volume Members on a Selected Disk detail pane:
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3.    By right-clicking on Analyze Performance in the Host Performance main table, you can look at 
additional information using the Disk Contention tab for the same host and the All Volume 
Members on a Selected Disk detail pane:

The volume members for a single volume should all reside on different disks, and that is the case in 
the view shown. But what is also shown is that applications on Host 11 and Host 12 are in possible 
contention for the same disk resources. A change that has occurred at the application level is causing 
the poor performance.

Note

At this point, IT must explore the actual application problem--but array performance in Application 
Insight has isolated its location and eliminated hosts as sources for the performance degradation.

Applications in contention 
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Volume Contention View--Competing Members

Performance must also be further analyzed by viewing the Volume Contention tab, showing Volume 
Members and Competing Volume Members (volume members that are not associated with the 
host) on the same disk. The data can be compared between two dates in time to see what has 
changed in the interval--which assists in revealing a potential problem by using the comparison 
combo menu shown in the view below:

In this view, the highlighted app1 on Volume Member 0003 (Host 11) is shown to be in competition for 
disk space with app2 on Volume Member 0004/Host 12:

What does this measure? It shows lost resource time if volumes are competing where host volumes 
reside. The SAN administrator can see all volumes that are affected.

Duration of Comparison

Volume member not associated with Host 11...
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Volume Contention View--Comparison

Much more information is available to analyze performance characteristics and establish possible 
causes for contention. If there are increases and differences in bandwidth for the volumes, that infor-
mation is also provided in the Volume Contention view. 

In the example below, Extent Utilization for Volume Member 0003 has increased by 15.38% over the 
time period selected. Bandwidth and throughput show the percentage difference over the same 
period of time for the volume, though the information is relative to general usage, which in both cases 
represents a small output.

The view also displays a differential in Service Time for Volume 0003:

The 8.73% increase represents greater use of the disk, which has the potential for causing bottle-
necks and disk access problems for other applications.

Note

Depending on the column data selected and the days/hours that are compared, there can also be 
negative percentages showing for any of the parameters, indicating a reduction in activity. Service 
Time shows a sharp decrease in this example. This would display also on the associated Performance 
Chart:
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Example: Impacted Hosts or Applications

The manager in a Business Unit has called the SAN administrator to complain that the application they are 
running is performing poorly that day, 4/20. The primary goal is to find out what is responsible for the 
performance degradation.It could be that an application’s use of storage resources has increased significantly. 
It could also mean that an application has begun running very slowly because another application is 
consuming more shared resources than before.

As SAN administrator uses array performance to analyze a potential contention problem in a fast and 
convenient way by isolating the location and source of the delay, using the following steps:

1.    Open Application Performance and right-click on an application to get the Analyze Performance view. 

2.    In that view, check the Compare with box in the upper right and select a day that is 24 or 48 hours 
earlier. SANscreen will compare the results for each day to see if any contention can be detected. For 
example, a Volume Member 0003 on an application named “app 1” has the current date of 4/20--this 
is compared with two days previous, 4/18:

This comparison could show changes in performance for Volume Member 0003 because another 
Volume Member using a different application is consuming resources at a faster rate. For example, 
the throughput for Volume Member 0003 fell by 86.84% between the selected days, which should be 
the source of the performance issue on the application. By examining the Competition Volume Mem-
bers view, you find there is another volume member competing with 0003 and that volume member 
increased its throughput dramatically. 

Why compare? If the SAN adminstrator knows the normal behavior for an application, he or she can quickly 
detect variations and performance degradation over specified periods of time. At a glance, using array 
performance views, you can see how much of the available resources your application is using and whether 
the impact of this usage is positive or neagtive.

Once array performance has supplied this critical information, the SAN administrator can keep the list of 
Competing Volume Members and then investigate why the values have changed so much. SANscreen 
enables this investigation through its Capacity Manager feature (see the Capacity Manager User Guide), 
which collects data on the size and space requirements for all arrays. Using Capacity Manager, the 
administrator can move applications that are in contention to disks that have more room and allow expansion 
without sacrificing performance.
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Host Performance

Host Performance Main Table

The Host Performance main table in the array performance identifies all hosts that are consuming array 
resources. Using this table, you can view and analyze performance characteristics using the extensive 
columns of metrics provided. The metrics also allow you to sort and identify the hosts that generate the most 
IO/s, to assist proactive distribution of capacity.
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Hiding Columns in Host Performance Table Display

You can hide any combination of columns that are available for display in a table. To do this:

1.    First click the Customize icon (outlined below in green) to open the Table Customization pane:

2.    Click in the Visible cell for each field to mark/unmark the box. Checked fields will display in the table.    

Adjusting and Restoring Column Order

You can drag and drop columns to view the data you want. To restore the default column order, use the Table 
Customization pane shown above. Click the Restore to Default link at the bottom.
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Grouping Table Data

The Host Performance view can be toggled to show percentages for the data. It also lets you establish a time 
duration and sort the arrays using several grouping patterns to classify the detailed data presented:

With No Grouping, the detailed data is presented one row per item. If you choose anything other than No 
Grouping, SANscreen adds a column to the left of the table that organizes the data according to the selected 
grouping format. (The number in parentheses after each grouping level indicates the number of detailed items 
reported in that grouped row). 

Host Performance Column Descriptions

Host Name Name of Host on the Network

App Type of application

App Priority How important the application or service is that resides on the Host

Business Unit Business unit which owns the application or service that resides on the Host

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)
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Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Extent Bandwidth Amount of post-cache data that is being transmitted in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(R)

Amount of post-cache Read data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(W)

Amount of post-cache Write data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Number of megabytes read and written since last sample collected 

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected 
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Response Time The average time it takes for the volume to respond to an IO request, in milliseconds

Response Time 
(R)

The average time it takes for the volume to respond to a Read IO request, in 
milliseconds

Response Time 
(W)

The average time it takes for the volume to respond to a Write IO request, in 
milliseconds

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Total number of times the cache is accessed

Cache Hit (R) Number of times cache receives Read requests

Cache Hit (W) Number of times cache receives Write requests

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Performance Chart

By accessing a Performance Chart, you can discover possible changes in performance patterns of an array, or 
see whether there are consistent trends.

You can access the Performance Chart in the Host Performance main table and the Disk Performance and 
Volume Performance detail panes by right-clicking on the selected host, array or application:

The Performance Chart displays a chart of various performance metrics over a time period that can be 
customized:

The Performance Chart is useful for seeing correlations between performance and errors as well as for 
displaying anomalies and sudden changes in performance over time. In the chart above, you can see that the 
IO/s, MB/s and Time metrics are rising fairly steadily until there is a rapid drop-off. The Extent Utilization also 
goes down at the same time. The cache hit ratios are relatively constant around 50%.

What do these statistics mean? The answer varies according to what is configured as normal for your 
storage operations. Looking just at the chart for utilization, for example, if you were looking at an exchange 
server operation, you might see low utilization at night, then see it spike at 8:00 am as everyone logged into 
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their email. Since that is the pattern, anything diverting from it becomes a signal of a potential problem. Two 
problems might be that the utilization has been increasing steadily without hitting a flat steady state and also 
that there was a sudden drop, which could indicate that the application went down at that time.

You can change the time period using the drop-down box in the upper right corner of the Performance Chart 
pane. The next paragraphs explain several ways to use the chart for optimum benefit.

Data/Time Stamp

The data in the Performance Chart pane is based on the time range selected from the drop-down box in the 
upper right corner. The data shown within the pane is marked by time stamps indicating when the data was 
sampled by the array performance component:

Zooming

The Y-Axis of the chart automatically scales to 5x greater than the greatest value in the chart. The chart also 

supports zooming using the Zoom In  tool. With the zoom tool enabled, clicking and dragging within the 
chart selects a box that defines the new boundaries of the chart: 

The Zoom-to-Fit toolbar button  resets the view to the default zoom level. The selected metrics and the 
time range are persisted in the registry, and will be restored the next time the performance chart is shown.
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Disk Performance Detail Pane

The Disk Performance detail pane shows all the arrays and corresponding disks that the hosts are using and 
the metrics necessary to analyze performance:

This information enables you to identify any hosts that are competing for array resources. This can be critical 
because it helps you know potential contention issues that could arise. 

Using Disk Performance, you have visibility at the disk and volume level to determine whether the host 
represents a non-critical resource. Decisions on tiering and capacity management are both affected by what 
the metrics reveal.

Grouping Table Data

The Disk Performance Detail Pane provides the following ways to group the data:
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Disk Performance Column Descriptions

Name Name of the Disk in the array.

Storage Name of the storage array.

Applications Name of applications on the array.

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Capacity (GB) Size of the disk that is accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Disk Group Name of the set of disks that share a common configuration. A disk group contains 
volumes that must use disks within that disk group.

Disk Speed (RPM) How quickly the disk can access Read/Write information, in RPMs

Type Type of Disk

Position Where the disk is located, e.g. as in Symmetrix: DirectorID-075, Slot 38

Role Role of Disk

Vendor Name of Disk vendor

Model Name of Disk model

Service Time The portion (or ratio) of the total amount of time a selected host or application uses to service a 
request

Service Time The total amount of time a device uses to service a request. This is automatically calculated 
using the seek time, latency and Read/Write data

Service Time (R) The amount of time a device uses to service a Read request. This is automatically calculated 
using the seek time, latency and Read data

Service Time (W) The amount of time a device uses to service a Write request. This is automatically calculated 
using the seek time, latency and Write data

Utilization The portion of the total percentage of pre-cache Service Time used for Read and 
Write requests out of the available Sample Time.

Utilization Total The total percentage of pre-cache Service Time used for Read and Write requests out 
of the available Sample Time

Utilization (R) The percentage of pre-cache Service Time used for Read requests out of the available 
Sample Time
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Utilization (W)
The percentage of pre-cache Service Time used for Write requests out of the available 
Sample Time

Bandwidth Portion of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the portion or ratio of IO service requests by the selected host or application 
passing through the IO channel per unit of time (measured in IO per sec)

Throughput Total Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Potential 
Throughput

The maximum throughput value possible from the physical hardware.

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected
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Volume Performance Detail Pane

The Volume Performance detail pane shows all the volumes that the hosts are using and the metrics 
necessary to analyze volume performance. This data helps you better utilize capacity and assists in proactive 
analysis of how the storage resources are being used.

Grouping Table Data

The Volume Performance Detail Pane provides the following ways to group the data:
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Volume Performance Column Descriptions

Volume Name of volume.

Applications Type of application.

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Storage Name of storage array.

Capacity (GB) Size of the volume that's accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Mapped Ports Number of storage ports through which this volume is accessible

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Extent Bandwidth Amount of post-cache data that is being transmitted in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(R)

Amount of post-cache Read data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(W)

Amount of post-cache Write data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)
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Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected
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Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Topology

The Topology pane appears below the Host Performance pane and displays the topology of the Host 
selected:

The figure below shows a close-up of the topology of a path that connects the host shown on the left, 
extending the view into the storage array on the right:

With the topology view displayed, the drop-down menu in the upper right corner allows for three options: 
Closure, Path and Path With Connectivity (see the Service Insight User Guide for more detail on these 
options).

This pane uses icons and graphical elements to visualize the SAN data and analysis. Every SAN device is 
represented by an icon that represents its device type, while physical connections appear as lines connecting 
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the icons. When a device icon selected, the detailed device, port, adapter/controller, and link properties are 
available at a glance, by letting the cursor hover over objects and connections.

Use the other buttons to display details about the component that is currently selected in the topology view. 

Note

See Chapter 3 in the Service Insight User Guide for more detailed information about the Topology 
pane in SANscreen.
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Drilling into the Host Main Table

You can address performance data in greater detail using the Analyze Performance menu option.

1.    Right-click on the view to get the popup menu. Select Analyze Performance:

The view that opens contains three tabs: Disk Contention, Volume Contention and Performance Pattern:.
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Grouping Table Data

The Host Disk Performance main table provides the following ways to group and sort the data (see the 
“Overview” in this user guide for more detail on these grouping parameters):

Disk Contention Tab
The Disk Contention view helps analyze the reasons for poor performance and where that performance has 
degraded. Using this view, you can determine if applications are causing performance problems or if it is 
something else. For example, the view will show whether hosts and applications are in contention for space 
on the disk, a factor that can cause poor performance.
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The view, together with the default All Volume Members on Selected Disks detail pane, also shows whether 
the volume members for a single volume all reside on different disks (as they should). 

All Volume Members on Selected Disks
A volume is made up of one or more volume members:



Host Performance Main Table

121 Host Performance

The Head volume member is the one that is shown as the volume in all other views. For example, you could 
have volume members A, B, C and D. They all have “A” as the Head volume member. Then Volume A will 
show up elsewhere, but B, C and D will not.

You are able to investigate what volume members comprise Volume A and the performance characteristics of 
each individual member (such as the bandwidth increasing). Volume members should reside on different 
disks and so therefore should have different performance characteristics.

This means that a volume’s performance is a “summary” of the performance of the individual volume 
members that comprise it.

Grouping Table Data

The All Volume Members on Selected Disk Detail Pane provides the following ways to group the data:
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All Volume Members on Selected Disk

Name Name of Volume Member

Head The lead volume that is the only one exposed to the view; the volumes linked to it are 
consolidated into one meta volume.

Storage Name of storage array.

Applications Type of applications

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Capacity (GB) Size of the volume that's accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data
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Note

The table for All Volume Members on Selected Disks is also used for two other views: 
Volume Members and Competition Volume Members.

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected

Response Time The average time it takes for the volume to respond to an IO request, in milliseconds

Response Time 
(R)

The average time it takes for the volume to respond to a Read IO request, in 
milliseconds

Response Time 
(W)

The average time it takes for the volume to respond to a Write IO request, in 
milliseconds

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Volume Contention Tab

The Volume Contention view lets you see what volumes are associated with a host that is sharing disk space 
with other hosts. You can identify which volume members for an application have lost resources or gone down 
and determine why--by analyzing competing volume members and seeing how resources are being 
consumed or removed from access.

In this view the data can be compared between two dates in time to see what has changed in the interval--
which assists in revealing a potential problem by using the comparison combo menu shown below:
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Grouping Table Data

Both the Volume Members main table and Competition Volume Members Detail Pane provide the following 
ways to group the data:

Volume Member Competition 

The Volume Member Competition view appears when you have right-clicked on Analyze Performance in the 
Volume Members view shown on the previous page. This view identifies all volume members in competition 
that are not associated with the selected host:

The Affected Volume Members detail pane shows any volume members that are associated with that 
particular host or application.
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Both the Volume Member Competition and Affected Volume Members provide the following ways to group the 
data:

Using Volume Member Competition, as with the Volume Members view, you are also able to view and 
analyze two different time periods to determine whether problems exist or could potentially exist during the 
selected intervals:
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Daily Performance Pattern Graph

The Daily Performance Pattern graph provides you with the ability to identify the utilization or Service Time for 
a disk or volume by hour, day, week or by a custom calendar setting. The graph identifies when there are 
pattern spikes or troughs during a single day and identifies the average hourly results for a given set of days 
(up to a week). 

The Daily Performance Pattern graph shows you in one glance what the utilization percentages are. With this 
information, you can better make changes to storage allocations based on current usage and determine 
potential problems because of recurring pattern data.
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Grouping Table Data

The Daily Performance Pattern provides the following ways to group the data:
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Setting and Clearing Annotations

From the Host Performance Main Table, Storage Performance Main Table and the Volume Detail Pane you can 
set and clear Annotations using the right-click menu:
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Available Annotations with the Array Performance Component
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Application Performance

Overview

Application Performance lets you analyze performance and availability of applications. You can view the issues in 
disk and volume access that cause delay, slow response times and the degradation of essential performance met-
rics.

Applications can suddenly--or slowly over time--change usage patterns. The views in Application Performance 
can show whether disks have become busier and to what degree, letting the SAN administrator know where anal-
ysis is needed to determine what is interfering with performance.

The views can also determine whether another application has affected the performance of one that is being ana-
lyzed, thus creating a contention issue that may reveal volumes sharing the same disk and competing for space. 
The performance of the competing application impacts the performance of the one being analyzed. Application 
Performance can display which volume members are part of an application and show all other volumes on the 
disk at the same time. Associated performance tools then compare the data for competing applications and can 
determine if there has been a significant increase in how applications are utilizing storage resources.

This functionality helps the SAN administrator identify where to allocate the next volume for an application to 
maintain or improve application performance.

Note

This chapter only provides the views and tables for Application Performance. Array performance in 
Application Insight uses the same basic procedures in SANscreen for all three components. See the 
Host Performance chapter for a more detailed explanation of those procedures. 
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Application Performance Main Table

Grouping Table Data

The Application Performance main table provides the following ways to group the data:
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Hiding Columns in Application Performance Table Display

You can hide any combination of columns that are available for display in a table. To do this:

1.    First click the Customize icon (outlined below in green) to open the Table Customization pane:

2.    Click in the Visible cell for each field to mark/unmark the box. Checked fields will display in the table.    

Adjusting and Restoring Column Order

You can drag and drop columns to view the data you want. To restore the default column order, use the Table 
Customization pane shown above. Click the Restore to Default link at the bottom.
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Grouping Table Data

The Application Performance view can be toggled to show percentages for the data. It also lets you establish 
a time duration and sort the arrays using several grouping patterns to classify the detailed data presented:

:

With No Grouping, the detailed data is presented one row per item. If you choose anything other than No 
Grouping, SANscreen adds a column to the left of the table that organizes the data according to the selected 
grouping format. (The number in parentheses after each grouping level indicates the number of detailed items 
reported in that grouped row). 

Application Performance Column Descriptions

Host Name Name of Host on the Network.

App Type of application.

App Priority How important the application or service is that resides on the Host.

Business Unit Business unit which owns the application or service that resides on the Host.

Extent Utilization The percentage of post-cache Service Time used for Read/Write requests out of the 
available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)
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Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Extent Bandwidth Amount of post-cache data that is being transmitted in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(R)

Amount of post-cache Read data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(W)

Amount of post-cache Write data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected
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MBytes (W) Number of megabytes written since last sample collected

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Application Performance and Disk Performance

Grouping Table Data

The Host Performance main table provides the following ways to group the data:

Disk Performance Column Descriptions

Name Name of the Disk in the array.

Storage Name of the storage array.

Applications Name of applications on the array.

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.
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Capacity (GB) Size of the disk that is accessible to host applications, in gigabytes. 

Disk Group Name of the set of disks that share a common configuration. A disk group contains 
volumes that must use disks within that disk group.

Disk Speed (RPM) How quickly the disk can access Read/Write information, in RPMs

Type Type of Disk

Position Where the disk is located, e.g., as in Symmetrix: DirectorID-075, Slot 38

Role Role of Disk

Vendor Name of Disk vendor

Model Name of Disk model

Service Time The portion (or ratio) of the total amount of time a selected host or application uses to service a 
request

Service Time The total amount of time a device uses to service a request. This is automatically calculated 
using the seek time, latency and Read/Write data

Service Time (R) The amount of time a device uses to service a Read request. This is automatically calculated 
using the seek time, latency and Read data

Service Time (W) The amount of time a device uses to service a Write request. This is automatically calculated 
using the seek time, latency and Write data

Utilization The portion of the total percentage of pre-cache Service Time used for Read and 
Write requests out of the available Sample Time.

Utilization Total The total percentage of pre-cache Service Time used for Read and Write out of the 
available Sample Time

Utilization (R) The percentage of pre-cache Service Time used for Read requests out of the available 
Sample Time

Utilization (W)
The percentage of pre-cache Service Time used for Write requests out of the available 
Sample Time

Bandwidth Portion of data that is being transmitted in a fixed amount of time in response to a 
service request

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the portion or ratio of IO service requests by the selected host or application 
passing through the IO channel per unit of time (measured in IO per sec)
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Throughput Total Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

Potential 
Throughput

The maximum throughput value possible from the physical hardware.

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected
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Application Performance and Volume Performance

Grouping Table Data

The Volume Performance Detail Pane provides the following ways to group the data:

Volume Performance Column Descriptions

Volume Name of volume

Applications Type of application

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Storage Name of storage array

Capacity (GB) Size of the volume that's accessible to host applications, in gigabytes 
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Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure

Mapped Ports Number of storage ports through which this volume is accessible

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Extent Bandwidth Amount of post-cache data that is being transmitted in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(R)

Amount of post-cache Read data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(W)

Amount of post-cache Write data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data
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Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Disk Contention Views--Using Analyze Performance

Application Disk Performance 
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Grouping Table Data

The Application Disk Performance main table provides the following ways to group the data:

Grouping Table Data

The All Volume Members on Selected Disk Detail Pane provides the following ways to group the data:

All Volume Members on a Selected Disk

Name Name of Volume Member

Head The lead volume that is the only one exposed to the view; the volumes linked to it are 
consolidated into one meta volume.

Storage Name of storage array.

Applications Type of applications

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Capacity (GB) Size of the volume that's accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time
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Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected

Response Time The average time it takes for the volume to respond to an IO request, in milliseconds

Response Time 
(R)

The average time it takes for the volume to respond to a Read IO request, in 
milliseconds

Response Time 
(W)

The average time it takes for the volume to respond to a Write IO request, in 
milliseconds
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Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Volume Contention Tab

Volume Member Competition 

Grouping Table Data

Both the Volume Member Competition and Affected Volume Members provide the following ways to group the 
data:
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Volume Member Competition

With Volume Member Competition, you are also able to view and analyze two different time periods to 
determine whether problems exist or could potentially exist during the selected intervals:
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Topology

The Topology pane appears below the Application Performance pane and displays the topology of the 
selected application:

The figure below shows a close-up of the topology of a path that connects the host shown on the left, 
extending the view into the storage array on the right:

With the topology view displayed, the drop-down menu in the upper right corner allows for three options: 
Closure, Path and Path With Connectivity.

This pane uses icons and graphical elements to visualize the SAN data and analysis. Every SAN device is 
represented by an icon that represents its device type, while physical connections appear as lines connecting 
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the icons. When a device icon selected, the detailed device, port, adapter/controller, and link properties are 
available at a glance, by letting the cursor hover over objects and connections.

Use the other buttons to display details about the component that is currently selected in the topology view. 

Note

See Chapter 3 in the Service Insight User Guide for more detailed information about the 
Topology pane in SANscreen.
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Daily Performance Pattern Graph

The Daily Performance Pattern graph provides you with the ability to identify the utilization or Service Time for 
an application by disk, volume, day, week or by a custom calendar setting. The graph identifies when there 
are pattern spikes or troughs during a single day and identifies the average hourly results for a given set of 
days (up to a week). 

The Daily Performance Pattern graph shows you in one glance what the utilization percentages are. With this 
information, you can better make changes to storage allocations based on current usage and determine 
potential problems with applications because of recurring pattern data for delays and congestion.
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Grouping Table Data

The Daily Performance Pattern provides the following ways to group the data:
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Storage Performance

Overview

Storage Performance statistics drill down deep into the volume and disk utilization. Using this functionality, the 
SAN administrator can establish throughput issues and:

� Identify the least or most utilized array devices based on the extensive statistics supplied.

Those statistics include:

� Extent (post-cache) MBytes, Throughput and Bandwidth

� Volume Extent (post-cache) Service Time and Utilization

� Volume IO, MBytes and Throughput

� Response Time

and others that are shown in the tables supplied in this chapter.

Note

This chapter only provides the views and tables for Storage Performance. Array performance in 
Application Insight uses the same basic procedures in SANscreen for all three components. See the 
Host Performance chapter for a more detailed explanation of those procedures. 
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Storage Performance Main Table

Grouping Table Data

The Storage Performance main table provides the following ways to group the data:
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Hiding Columns in Storage Performance Table Display

You can hide any combination of columns that are available for display in a table. To do this:

1.    First click the Customize icon (outlined below in green) to open the Table Customization pane:

2.    Click in the Visible cell for each field to mark/unmark the box. Checked fields will display in the table.    

Adjusting and Restoring Column Order

You can drag and drop columns to view the data you want. To restore the default column order, use the Table 
Customization pane shown above. Click the Restore to Default link at the bottom.
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Grouping Table Data

The Storage Performance view can be toggled to show percentages for the data. It also lets you establish a 
time duration and sort the arrays using several grouping patterns to classify the detailed data presented:

:

With No Grouping, the detailed data is presented one row per item. If you choose anything other than No 
Grouping, SANscreen adds a column to the left of the table that organizes the data according to the selected 
grouping format. (The number in parentheses after each grouping level indicates the number of detailed items 
reported in that grouped row). 

Storage Performance Column Descriptions

Name Name of Host

Capacity (GB) Size of the disk that is accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Vendor Name of Disk Vendor

Model Name of Disk Model

Extent Utilization The percentage of post-cache Service Time used for Read/Write requests out of the 
available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time
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Disk Bandwidth Portion of data that is sent/received in response to IO service requests to the disk 
(measured in MB per sec)

Disk Bandwidth 
Total

Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests to the disk (measured in MB per sec)

Disk Bandwidth 
(R)

Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests to the disk (measured in MB per sec)

Disk Bandwidth 
(W)

Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests to the disk (measured in MB per sec)

Volume 
Bandwidth

Portion of data that is sent/received in response to IO service requests to the volume 
(measured in MB per sec)

Volume 
Bandwidth Total

Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests to the volume (measured in MB per sec)

Volume 
Bandwidth (R)

Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests to the volume (measured in MB per sec)

Volume 
Bandwidth (W)

Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests to the volume (measured in MB per sec)

Disk Throughput
Measures the total number of Read/Write IO service requests to the disk passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Disk Throughput 
(R)

Measures the number of Read IO service requests to the disk passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Disk Throughput 
(W)

Measures the number of Write IO service requests to the disk passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Volume 
Throughput

Measures the total number of Read/Write IO service requests to the volume passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Volume 
Throughput (R)

Measures the number of Read IO service requests to the volume passing through the 
IO channel or portion of that channel per unit of time (measured in IO per sec)

Volume 
Throughput (W)

Measures the number of Write IO service requests to the volume passing through the 
IO channel or portion of that channel per unit of time (measured in IO per sec)

Disk Service Time The portion (or ratio) of the total amount of time a selected host or application uses to service a 
request to the disk

Disk Service Time 
Total

The total amount of time a device uses to service a request to the disk. This is automatically cal-
culated using the seek time, latency and Read/Write data
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Disk Service Time 
(R)

The amount of time a device uses to service a Read request to the disk. This is automatically 
calculated using the seek time, latency and Read data

Disk Service Time 
(W)

The amount of time a device uses to service a Write request to the disk. This is automatically 
calculated using the seek time, latency and Write data

Volume Extent 
Service Time

The portion (or ratio) of the total amount of time a selected host or application uses to service a 
request to the volume 

Volume Extent 
Service Time Total

The total amount of time a device uses to service a request to the volume. This is automatically 
calculated using the seek time, latency and Read/Write data

Volume Extent 
Service Time (R)

The amount of time a device uses to service a Read request to the volume. This is automatically 
calculated using the seek time, latency and Read data

Volume Extent 
Service Time (W)

The amount of time a device uses to service a Write request to the volume. This is automatically 
calculated using the seek time, latency and Write data

Volume Extent 
Utilization

The total percentage of post-cache Service Time used for Read and Write requests to 
the volume out of the available Sample Time

Volume Extent 
Utilization (R)

The percentage of post-cache Service Time used for Read requests to the volume out 
of the available Sample Time

Volume Extent 
Utilization (W)

The percentage of post-cache Service Time used for Write requests to the volume out 
of the available Sample Time

Extent Bandwidth Amount of post-cache data that is being transmitted in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(R)

Amount of post-cache Read data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(W)

Amount of post-cache Write data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data
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Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

Disk IO Total number of IO operations on the disk

Disk IO (R) Total number of Read IO operations on the disk

Disk IO (W) Total number of Write IO operations on the disk

Volume IO Total number of IO operations on the volume

Volume IO (R) Total number of Read IO operations on the volume

Volume IO (W) Total number of Write IO operations on the volume

Disk MBytes Total number of megabytes read and written to the disk since last sample collected

Disk MBytes (R) Number of megabytes read to the disk since last sample collected

Disk MBytes (W) Number of megabytes written to the disk since last sample collected

Volume MBytes Total number of megabytes read and written to the volume since last sample collected

Volume MBytes 
(R)

Number of megabytes read to the volume since last sample collected

Volume MBytes 
(W)

Number of megabytes written to the volume since last sample collected

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected
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Cache Hit (W) Number of cache Write requests since the last sample collected

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.

Cache Hit Ratio 
(R)

Percentage of Read requests that result in cache hits. The higher the number of hits 
versus accesses to the volume, the better the performance.

Cache Hit Ratio 
(W)

Percentage of Write requests that result in cache hits. The higher the number of hits 
versus accesses to the volume, the better the performance.
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Storage Performance and Volume Performance 

Grouping Table Data

The Volume Detail Pane provides the following ways to group the data:
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Volume Performance Column Descriptions

Volume Name of volume

Applications Type of application

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Storage Name of storage array

Capacity (GB) Size of the volume that's accessible to host applications, in gigabytes 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure

Mapped Ports Number of storage ports through which this volume is accessible

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Extent Bandwidth Amount of post-cache data that is being transmitted in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(R)

Amount of post-cache Read data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)

Extent Bandwidth 
(W)

Amount of post-cache Write data that is being received in a fixed amount of time in 
response to IO service requests (measured in MB per sec)
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Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected

Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected



Storage Performance Main Table

165 Storage Performance

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Storage Performance and Disk Performance 

Grouping Table Data

The Disk Performance main table provides the following ways to group the data:
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Disk Performance Column Descriptions

Name Name of the Disk in the array.

Storage Name of the storage array.

Applications Name of applications on the array.

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Capacity (GB) Size of the disk that is accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Disk Group Name of the set of disks that share a common configuration. A disk group contains 
volumes that must use disks within that disk group.

Disk Speed (RPM) How quickly the disk can access Read/Write information, in RPMs

Type Type of Disk

Position Where the disk is located, e.g. as in Symmetrix: DirectorID-075, Slot 38

Role Role of Disk

Vendor Name of Disk vendor

Model Name of Disk model

Service Time The portion (or ratio) of the total amount of time a selected host or application uses to service a 
request

Service Time The total amount of time a device uses to service a request. This is automatically calculated 
using the seek time, latency and Read/Write data

Service Time (R) The amount of time a device uses to service a Read request. This is automatically calculated 
using the seek time, latency and Read data

Service Time (W) The amount of time a device uses to service a Write request. This is automatically calculated 
using the seek time, latency and Write data

Utilization The portion of the total percentage of pre-cache Service Time used for Read and Write 
requests out of the available Sample Time.

Utilization Total The total percentage of pre-cache Service Time used for Read and Write requests out 
of the available Sample Time

Utilization (R) The percentage of pre-cache Service Time used for Read requests out of the available 
Sample Time
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Utilization (W)
The percentage of pre-cache Service Time used for Write requests out of the available 
Sample Time

Bandwidth Portion of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Throughput Measures the portion or ratio of IO service requests by the selected host or application 
passing through the IO channel per unit of time (measured in IO per sec)

Throughput Total Measures the total number of Read/Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Throughput (R) Measures the number of Read IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

Throughput (W) Measures the number of Write IO service requests passing through the IO channel or 
portion of that channel per unit of time (measured in IO per sec)

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

Potential 
Throughput

The maximum throughput value possible from the physical hardware.

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected
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Analyzing Storage Performance

Storage Disk Contention 

Grouping Table Data

The Storage Disk Performance main table provides the following ways to group the data:
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All Volume Members on Selected Disk Detail Pane

All Volume Members on Selected Disk

Name Name of Volume Member

Head The lead volume that is the only one exposed to the view; the volumes linked to it are 
consolidated into one meta volume.

Storage Name of storage array.

Applications Type of applications

Hosts Name of the Host. There might be more then one Host for a specific volume; in that 
event, all host names would be comma separated and alphabetically sorted.

Capacity (GB) Size of the volume that's accessible to host applications, in gigabytes. 

Raw Capacity 
(GB)

Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses 
extra capacity to prevent failure in case of a single disk failure.

Extent Utilization The total percentage of post-cache Service Time used for Read and Write requests out 
of the available Sample Time

Extent Utilization 
(R)

The percentage of post-cache Service Time used for Read requests out of the available 
Sample Time

Extent Utilization 
(W)

The percentage of post-cache Service Time used for Write requests out of the 
available Sample Time

Bandwidth Total Amount of data that is being transmitted in a fixed amount of time in response to IO 
service requests (measured in MB per sec)

Bandwidth (R) Amount of Read data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)
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Bandwidth (W) Amount of Write data that is being received in a fixed amount of time in response to 
IO service requests (measured in MB per sec)

Extent 
Throughput

Measures the total number of post-cache Read/Write IO service requests passing 
through the IO channel or portion of that channel per unit of time (measured in IO 
per sec)

Extent 
Throughput (R)

Measures the number of post-cache Read IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent 
Throughput (W)

Measures the number of post-cache Write IO service requests passing through the IO 
channel or portion of that channel per unit of time (measured in IO per sec)

Extent Service 
Time

The post-cache total amount of time a device uses to service a request. This is automatically 
calculated using the seek time, latency and Read/Write data

Extent Service 
Time (R)

The post-cache amount of time a device uses to service a Read request. This is automatically 
calculated using the seek time, latency and Read data

Extent Service 
Time (W)

The post-cache amount of time a device uses to service a Write request. This is automatically 
calculated using the seek time, latency and Write data

IO Total number of IO operations

IO (R) Total number of Read IO operations

IO (W) Total number of Write IO operations

MBytes Total number of megabytes for R/W since last sample collected

MBytes (R) Number of megabytes read since last sample collected

MBytes (W) Number of megabytes written since last sample collected

Response Time The average time it takes for the volume to respond to an IO request, in milliseconds

Response Time 
(R)

The average time it takes for the volume to respond to a Read IO request, in 
milliseconds

Response Time 
(W)

The average time it takes for the volume to respond to a Write IO request, in 
milliseconds

Extent IO Total post-cache number of IO operations

Extent IO (R) Post-cache number of Read IO operations

Extent IO (W) Post-cache number of Write IO operations

Extent MBytes Total number of post-cache megabytes read and written since last sample collected
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Extent MBytes (R) Number of post-cache megabytes read since last sample collected

Extent MBytes (W) Number of post-cache megabytes written since last sample collected

Cache Hit Number of times cache accessed since the last sample collected

Cache Hit (R) Number of cache Read requests since the last sample collected

Cache Hit (W) Number of cache Write requests since the last sample collected

Cache Hit Ratio Percentage of Read/Write requests that result in cache hits. The higher the number of 
hits versus accesses to the volume, the better the performance.
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Analyzing Storage Performance: Disk Performance Statistics

Disk Performance Chart
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Volume Member Disk Performance
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Daily Performance Pattern
The Daily Performance Pattern graph provides you with the ability to identify the utilization or Service Time for 
a storage array by disk, volume, day, week or by a custom calendar setting. The graph identifies when there 
are pattern spikes or troughs during a single day and identifies the average hourly results for a given set of 
days (up to a week).

The Daily Performance Pattern graph shows you in one glance what the utilization percentages are. With this 
information, you can better make changes to storage allocations based on current usage and determine 
potential problems with applications because of recurring pattern data for delays and congestion.

Grouping Table Data

The Daily Performance Pattern provides the following ways to group the data:
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Setting Annotations
From the Storage Performance Main Table, Host Performance Main Table and the Volume Detail Pane you can 
set and Annotations by accessing the right-click menu:
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Orphaned Volumes Report

Overview

One challenge to improve utilization in a SAN requires the identification of orphaned volumes. The SAN 
administrator needs to determine which volumes have not received significant volume throughput and 
thus are candidates for reclamation. 

The Application Insight Array Performance Report shows where orphaned volumes exist, enabling the SAN 
administrator to:

•  Identify underutilized storage volumes for reclamation and delay unnecessary array acquisition. 

•  Reclaim volumes to be reused or moved.

The following example demonstrates one way to manage storage array utilization in SANscreen.

Orphaned Report

A SAN administrator wants to reduce capital expenditures by identifying underutilized volumes and then and 
then reclaiming or consolidating them. 

1.    From the SANscreen portal, the SAN administrator selects the Application Insight array performance  
Report:
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2.    Next, he or she sets the desired parameters to generate the report, which is based on the throughput 
(IO/s). Throughput is based on the timeframe of Last Hour, Last Day, or Last Week:

3.    The report includes a summary of orphaned volumes, providing the storage information and Raw 
Capacity in GB for each:

Summary
Name Description
From Date 2007-12-30 15:33:34
To Date 2007-12-30 16:33:34
Total Orphaned Capacity (GB) 8.00
Total Orphaned Raw Capacity (GB) 16.00

Storage Model Orphaned Raw Capacity (GB) Orphaned Capacity (GB) Max. Throughput Avg. Throughput
Sym-050074300313 Symmetrix DMX800 16.00 8.00 0.84 0.28

Host Orphaned Raw Capacity (GB) Orphaned Capacity (GB) Max. Throughput Avg. Throughput
Host 11 16.00 8.00 0.25 0.17
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4.    A separate tab in the report provides the specific breakdown of orphaned volume data. The SAN 
administrator can identify orphaned volumes measured by throughput:

The list shows volumes that are allocated to applications but which are not being used by those applica-
tions, so there is no throughput. These volumes are candidates for being reclaimed, increasing valuable 
storage capacity and decreasing the need for capital expenditures.
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Managing Misaligned Tier Volumes

Overview

How does a SAN administrator validate a tiering strategy? The information in the Application Insight Array 
Performance Report helps the SAN administrator manage tiering and meet capacity demands in the SAN by:

•  Identifying volumes that should be migrated to different tiers.

•  Ensuring application performance and service levels are not compromised or impacted by tiering 
decisions and the allocation of resources.

Array performance in Application Insight helps the SAN administrator implement and optimize tiering. 

Tier Report

A SAN administrator needs to assess the tiering that exists throughout the SAN. The report lets him know, for 
example, if a volume on Tier 1 is getting very little IO/s, a sign that it should probably be moved to a lower tier.

1.    From the SANscreen portal, the SAN administrator selects the Application Insight Array Performance 
Report:
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2.    Next, he or she sets the desired parameters to generate the report, which is based on the throughput 
(IO/s). Throughput is based on the timeframe of Last Hour, Last Day, or Last Week:

3.    The report, shown on the next page, includes the specific breakdown of tiering data, with a throughput 
threshold of >100 IO/s. 

Are some devices in a state of high utilization already, and does this indicate a potential problem? 
What changes made in the current tiering setup would improve performance? Is security a critical 
issue for devices that presently reside in Tier 2? Are the devices used frequently, or hardly at all?

These are questions that can be addressed using the data collected in the report, which shows vol-
ume capacity (GB), raw capacity (GB) and total IO/s for all the Symms:
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Tiered Volumes
Name Description
Throughput Threshold >100 IOPS

Storage Model Volume Capacity (GB) Raw Capacity (GB) Hosts Applications Tier Max. Throughput (IOPS)
Sym-050074300316 Symmetrix DMX800 0000 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 0004 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 0008 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 000C 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 0010 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 0014 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 0018 48.00 64.00 uk_exch  
Sym-050074300316 Symmetrix DMX800 0020 48.00 64.00 uk_cust  
Sym-050074300316 Symmetrix DMX800 0024 48.00 64.00 uk_cust  
Sym-050074300316 Symmetrix DMX800 0028 48.00 64.00 uk_cust  
Sym-050074300316 Symmetrix DMX800 002C 48.00 64.00 uk_cust  
Sym-050074300316 Symmetrix DMX800 0030 48.00 64.00 uk_cust  
Sym-050074300316 Symmetrix DMX800 0034 48.00 64.00 uk_cust  
Sym-050074300316 Symmetrix DMX800 0038 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0000 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 0004 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 0008 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 000C 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 0010 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 0014 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 0018 48.00 64.00 uk_exch  
Sym-050074300317 Symmetrix DMX800 0020 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0024 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0028 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 002C 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0030 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0034 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0038 48.00 64.00 uk_cust  
Sym-050074300317 Symmetrix DMX800 0080 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 0084 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 0088 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 008C 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 0090 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 0094 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 0098 48.00 64.00 uk_backup  
Sym-050074300317 Symmetrix DMX800 00A0 48.00 64.00 uk_dev  
Sym-050074300317 Symmetrix DMX800 00A4 48.00 64.00 uk_dev  
Sym-050074300317 Symmetrix DMX800 00A8 48.00 64.00 uk_dev  
Sym-050074300317 Symmetrix DMX800 00AC 48.00 64.00 uk_dev  
Sym-050074300317 Symmetrix DMX800 00B0 48.00 64.00 uk_dev  
Sym-050074300317 Symmetrix DMX800 00B4 48.00 64.00 uk_dev  
Sym-050074300317 Symmetrix DMX800 00B8 48.00 64.00 uk_dev  
Sym-050074300318 Symmetrix DMX800 0000 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 0004 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 0008 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 000C 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 0010 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 0014 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 0018 48.00 64.00 uk_exch  
Sym-050074300318 Symmetrix DMX800 0020 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 0024 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 0028 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 002C 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 0030 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 0034 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 0038 48.00 64.00 uk_cust  
Sym-050074300318 Symmetrix DMX800 0080 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 0084 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 0088 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 008C 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 0090 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 0094 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 0098 48.00 64.00 uk_backup  
Sym-050074300318 Symmetrix DMX800 00A0 48.00 64.00 uk_dev  
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Vulnerabilities 

Overview

SANscreen reports vulnerabilities, which are configuration and usage issues that can cause problems, even 
though they do not result in a path violation. SANscreen looks for vulnerabilities continuously as it monitors 
your SAN changes.   

This chapter describes the features available to view and assess SAN vulnerabilities for array performance in 
Application Insight. There are three vulnerabilities that will be described: 

•   Volume with Members on the Same Disk 

•   Volume and Replica Share Same Disk 

•   Inconsistent Volume Member Disks RPM

Viewing Vulnerability Data

Click the Vulnerabilities icon  from the navigation menu to view SANscreen vulnerability data.This screen is 
divided into two parts: 

1.    The Vulnerabilities main table lists each type of vulnerability SANscreen monitors:

Field Description

Name Type of vulnerability reported on this row.

Description More detailed description of the vulnerability.

Occurrences How many instances of this vulnerability have been 
detected in your SAN. If the count is 1 or more, the 
row displays in red and the Vulnerabilities Details 
pane provides more information. 



Viewing Vulnerability Data

187 Vulnerabilities

2.    Vulnerabilities Details apply when you click on a red vulnerability in the main table. The detail pane 
provides appropriate information about each occurrence of the selected vulnerability. The number 
following the table’s title identifies the total number of reported vulnerabilities of the selected type.  

Each row represents a single vulnerability, and the content of the detail is specific to the selected vul-
nerability, 

Setting Vulnerability Thresholds

SANscreen lets you set various thresholds that determine when SANscreen reports a condition as a 
vulnerability. Proceed as follows to set threshold values: 

1.    Choose the Configure Vulnerabilities option from the Action or right-click menu in the main table display.  

2.    Use the dialog that opens to configure your thresholds:
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Field
Causes SANscreen to report a 
vulnerability for …

High masking fan-out ratio
Number of hosts masked per port

Each storage port for which the 
number of masked hosts exceeds 
the stated number.  

High volume allocation
Number of masked volumes

Each storage array for which the 
percentage of masked volumes 
exceeds the stated percent.  

Low fabric port usage
Percentage of connected hosts

Each fabric in which the number 
of connected ports is lower than 
the stated percent. 

High fabric port usage
Percentage of connected hosts

Each fabric in which the number 
of connected ports is higher than 
the stated percent. 
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Volume with Members on the Same Disk

This type of vulnerability identifies volume members that belong to the same metavolume and are sharing the 
same disk:

The idea is to distribute IO--if Volume Members are on the same disk, you have a potential bottleneck.
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The Vulnerabilities view in SANscreen displays the Contention issue, highlighted here:

All volume members each appear on both disks--01A:000 and also 01A:001. The SAN administrator must 
ensure that the conflict is resolved by placing volume members on different disks.
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Vulnerabilities Details

Field Description

blank
Applicable with any presentation order ( ) other than 
No Grouping. Column that organizes the data according to 
the selected grouping format (e.g., storage).  

The number in parentheses indicates the number of items 
reported in the (grouped) row.

Disk Name of the disk being shared.

Volume Name to identify the volume that contains the volume 
members sharing the same disk.

Volume 
Members

The names of volume members that are sharing the same 
disk.

Hosts The host(s) accessing this specific volume.
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Volume and Replica Share Same Disk

This type of vulnerability identifies volumes and replicas (Business Continuance Volume--BCV) that share the 
same disk. This causes performance problems (potential contention and degradation of service). 

It also prevents full backup, since information that is shared by both the BCV and the volume on the same disk 
could be lost if the disk is corrupted or fails. That is, if the BCV is used for backup and the disk goes down, you 
lose both the volume and the backup.
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The Vulnerabilities view in SANscreen displays the Contention issue, highlighted here:

Vulnerabilities Details

Field Description

blank
Applicable with any presentation order ( ) other than 
No Grouping. Column that organizes the data according to 
the selected grouping format (e.g., storage).  

The number in parentheses indicates the number of items 
reported in the (grouped) row.

Source Volume The volume on the disk.

Target Volume The replica (BCV) that is on the same disk as the volume.

Hosts Host(s) of the source volume.

Disks The disk(s) in contention.

Volume and Replica Share Same Disk
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Inconsistent Volume Member Disks RPM

This type of vulnerability identifies volumes that have volume members spanning disks with unequal RPM 
(e.g., when three of four disks are operating at 7200RPM and one is running at 10,000). 

Since all the disks are not using the same RPM, the operations are bound by the slowest disk, introducing 
latency to the configuration.
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The Vulnerabilities view in SANscreen displays the Contention issue, highlighted here:

Vulnerabilities Details

Field Description

blank
Applicable with any presentation order ( ) other than 
No Grouping. Column that organizes the data according to 
the selected grouping format (e.g., storage).  

The number in parentheses indicates the number of items 
reported in the (grouped) row.

Storage Name of the storage array on which the volume exists.

Volume Name to identify the volume.

Volume Member The names of volume member that has unequal RPM.

Hosts The host(s) accessing this specific volume.

Disks Disks that the volume member spans.
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Appendix A: 
Terminology--EMC Performance Manager to NetApp  array 

performance for Application Insight

EMC Performance Manager NetApp  A.P

IOs per sec Throughput

reads per sec Throughput(R)

writes per sec Throughput(W)

hits per sec

read hits per sec

write hits per sec

seq reads per sec

seq read hits per sec

seq writes per sec

Kbytes read per sec Bandwidth(R)

Kbytes written per sec Bandwidth(W)

DA read requests per sec Extent Throughput (R 

DA write requests per sec Extent Throughput (W)

DA prefetched tracks per sec

DA prefetched tracks used per sec

DA Kbytes read per sec Extent Bandwidth(R)

DA Kbytes written per sec Extent Bandwidth(W)

write pending count
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max write pending threshold

sampled RDF write waits per sec

sampled average read time (ms)

sampled average write time (ms)

sampled average read miss time (ms)

sampled average WP disconnect time (ms)

total DA req per sec Extent Throughput

total reads per sec

total read hits per sec

total read misses per sec

total ios per sec

total hits per sec

total misses per sec

write misses per sec

read misses per sec

seq ios per sec

% random read hit

% random read miss

% sequential read

% write

% read

% hit Cache Hit Ratio %

% miss

% read hit Cache Hit Ratio(R) %

% write hit Cache Hit Ratio(W) %

% read miss
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% write miss

% sequential IO

% sequential writes

HA Kbytes transferred per sec

average read size in Kbytes

average write size in Kbytes

average IO size in Kbytes

DA Kbytes transferred per sec

System bus Kbytes per sec
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